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MNpepgnucnoBne

Llenn, ocHOBHble NpUHLMNbI 1 06LWMe npaBuna npoBefeHus paboT Mo MeXrocyfapCTBEHHOW cTaHaap-
Tn3aunm yctaHosneHol TOCT 1.0 «MexrocygapcTeeHHaa cucrema craHgaptnsaunm. OCHOBHbIE MOJSTOXEHNA»
n rOCT 1.2 «MexrocygapcTBeHHaa cucrema craHgaptusaunn. CtaHgapTbl MeXrocygapCcTBeHHble, npasuna
N pekomeHgauum no mMexrocyfapcTBeHHOW cTaHgaptusauun. Mpasuna pas3paboTku, NPUHATUA, 0OHOBEHUSA
N OTMEHbI»

CeefigHns1 O cTaHgapTe

1 MNOArOTOBJ/IEH AkunoHepHbIM 06U ecTBOM «[inanekrpuyeckme kabesnbHble cuctemol» (AO «[KC») Ha
OCHOBe COOCTBEHHOrO nepeBoja Ha PYCCKMIA S3blK aHI/TI093bIYHON BEpPCUN AOKYMEHTa, yka3aHHOro B MyHKTe 5

2 BHECEH ®egepanbHbiM areHTCTBOM MO TEXHUYECKOMY PeryimpoBaHuio U MeTpoaiornm

3 MPUHAT MexrocyaapCTBEHHbIM COBETOM MO CTaHAapTu3auuu, MeTposiormn u ceptudukauum (npo-
Tokon oT 31 aBrycta 2022 r. Ne 153-M)

3a NpuHsiITMe NPOrosiI0CcoBasu:

Kpatkoe HavmeHOBaHue cTpaHbl Kopg, ctpaHbl no MK CokpaleHHoe HauMeHoBaHne HalMOHa/IbHOro opraHa

no MK(MCO 3166) 004—97 (NCO 3166) 004—97 no ctaHgapTunsaymm

ApmeHus AM 3A0 «HauvoHanbHbI opraH no ctaHgapTusaumm
1 MeTposnorMu» Pecnybnvkn ApmeHus

Benapycb BY lFoccTraHgapt Pecny6nvkn Benapycb
Kuprusus KG KblprbisctaHgapT
Poccusa RU Poccrangapt
Y36ekucTtaH uz Y3ctaHgapt

4 Mpuka3om defepasibHOro areHTCTBa No TEXHUYECKOMY PerympoBaHunio U MeTposiorun ot 21 ceHTa6psA
2022 1. Ne 960-cT mexrocygapcTBeHHblli ctaHgapT FOCT IEC TR 60269-5—2022 BBefeH B AelicTBME B kaue-
CTBe HauMoHanbHOro ctaHgapta Poccuiickoin depgepaynm ¢ 1 mapta 2023 T.

5 Hactoswwmii ctaHgapT UAeHTUYeH MexayHapogHomy fokymeHTy IEC TR 60269-5:2014 «[lMpepoxpa-
HUTEeNN nnaBKMe HU3KOBOJIbTHble. YacTb 5. PykoBoacTBO no npumeHeHuto» (Low-voltage fuses — Part 5:
Guidance for the application of low-voltage fuses, IDT)

MexayHapoaHblli 4OKYMeHT paspabotaH nogkomutetom 32B «[lMpepgoxpaHutenu nnaBkMe HW3KOBOMbT-
Hble» TexHuyeckoro komuteTa TC 32 «lMpegoxpaHntenn» MexayHapoaHON 31eKTPOTEXHUUYECKON KOMUCCUU
(IEC).

Mpy npuMeHeHWN HacTosALWero ctaHgapta PeKOMeHAYeTCA MCMNOoJ/b30BaTb BMECTO CCbIJIOUYHbIX MeXAy-
HapoAHbIX COOTBETCTBYIOLME UM MEXrocyfapCcTBEeHHble CTaH4apTbl, CBEAEHNA O KOTOPbLIX NpuBeAeHbl B [,0-
NOMIHNTENLHOM MpuAoXeHun JA

6 BBEJEH BIEPBbIE
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WHdopmaunsi o BBefeHUn B AelicTBMe (NpekpalieHun AeicTBuUS) HACTOSWEro cradgapTa 1 nsme-
HEHWI K HEMY Ha TeppuTOpUM YKasaHHbIX Bbllle rocyfapcTB NybanKyeTCS B yKazaTenax HalMoHaNbHbIX
cTaHapToB, N3jaBaeMbiX B 3TUX rocygapcTBax, a Takke B ceTu VIHTepHeT Ha caiiTax coOOTBeTCTBY-
HOLLUX HAUVOHA/IbHbIX OPraHoB No cTaHAapTu3auuu.

B cnyyae nepecmoTpa, U3MEHEHUS UM OTMEHbl HACTOSLLEero cTaHgapTa CoOOTBeTCTBYLWAan UH-
opmauns 6ygeT onybsvMkoBaHa Ha oduunanibHOM UHTeEpPHeT-caliTe MexXrocyaapcTBEHHOrO coBeTa no
cTaHjapTu3auum, MeTponorum u cepTudukauum B kKaTanore «MexrocygapcTBeHHble CTaH4apTbi»
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B Poccuiickoii ®efepalmm HacToAWMIA cTaHAAPT HE MOXET OblTb NMOMIHOCTLIO WK
YaCTMYHO BOCMPOU3BE/EH, TUPAXMPOBAH M pacnpocTpaHeH B KayecTBe ohuuMaibHOro
nsgaHua 6e3 paspelleHuss deaepasibHOro areHTCTBa Mo TEXHUYECKOMY PEerynnpoBaHuio
U MEeTpooruun
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BBepgeHune

HacTtosawwmin ctaHgapT BKAOYaeT cnefyllne BaxHble TEXHUYECKNE U3MEHEHUS OTHOCUTENLHO Npefbl-
ayuwero nsgaHna IEC TR 60269-5:

a) pobaBneHbl pekomeHgauun no pabote NnaBkMx NpegoxpaHuMTenein Ha 60NbLWINX BbiCOTAX;

b) pob6asneHa 6onee nogpobHas uHopmMauma 0 pabounx HanpPsHKEHUNAX;

C) pob6asrieHbl pekoMeHpauuu no sawnte oToanekTpnyeckux cuctem (P3C);

d) BHecCeHbl pa3/iMyHble UCMpaB/ieHuns.

MnaBkue npefoxpaHnTenu 3awuwalT pasinyHble TUMNbl 060pyAOBaHMSA M KOMMYTaLWOHHOW annapa-
Typbl OT BO34E€NCTBUII CBEPXTOKOB, B TOM 4YuC/e SABASAIOWNXCA KPUTUYECKMMU W B pesyfbTaTe NpUBOAALLUX K
cnefylwmnM HexenartesibHbIM NOCNefCTBUAM:

- TepMMYeckoe noBpexjeHne NpoBOAHWKOB WM TOKONPOBOAALMNX LUWH;

- ucnapeHue meTanna,

- MOHM3aumsa rasos;

- obpasoBaHuMe Ayru, noxap, B3pbIB;

- noBpexgaeHne nsonauuu.

MomnmMo onacHOCTU AN mepcoHana MpPoCTOW M PeMOHT, He06XoAMMbIW A1 BOCCTAHOBMNEHWA NOBPEeX-
[EeHHOro o60pyAo0BaHus, MOTYT NPUBECTU K CEPbE3HbIM 3KOHOMUYECKUM MOTEPSM.

CoBpeMeHHble MjlaBKUE MNpefoXpaHUTes M MNpefcTaBAsT co6oi npubopbl 3awuTbl OT CBEPXTOKOB,

o6ecrneunsanlie ONTUMaNbHOE 3KOHOMUYHOE pEeleHne AN YCTPaHeHWs WM MUHUMU3aLuM BO3aeicTBui
CBEPXTOKOB Ha 3aluuiaemoe 060pyaoBaHue.
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M E X T OCVYAAPG CTUBTEHH HBDB 1 CTAHOAPT

MPEAOXPAHUTENN NMNABKNE HN3KOBOJIbTHbLIE
YacTtb 5

PyKOBOZACTBO MO MPUMEHEHUIO

Low-voltage fuses. Part 5. Guidance for the application

Jata BBegeHna — 2023—03—O01

1 O6nacTtb NpPUMEHeHNA

HacToAwwmii ctaHgapT SBNAeTCA PYKOBOACTBOM MO NMPUMEHEHMIO HU3KOBOJ/IbTHLIX MAABKMX NpefoXpaHu-
Tenei c ykasaHuem No NPUMeEHEHUI0 TOKOOrpaHuyYnBalLWmxX NAaBkux nNpefoxpaHnutenein Ans 3awuTel coBpe-
MEHHOIO CJ/IOXHOrT0 W YyBCTBUTE/IbLHOTO 3/1EKTPOTEXHUYECKOTO U 3/1eKTPOHHOro obopyaoBaHua. Hactosawwmin
cTaH4apT pacnpocTpaHsaeTcs Ha HW3KOBO/IbTHble NiaBkue npegoxpanutenu go 1000 B nepeMeHHOro Toka u
1500 B nocTosiHHOrO TOka, paspaboTaHHble ¥ NPOM3BOAVMbIE B COOTBETCTBUM C TpebOBaHUAMU Cepun CTaH-
faptos IEC 60269.

2 HopmaTuBHbIe CCbI/IKA

B HacToswem cTtaHgapTe MCNo/sb30BaHbl HOPMATMBHbIE CCbIJIKM Ha cnefyluwme ctaHgapTbl [Ansa gatm-
POBaHHbIX CCbI/TIOK NPUMEHAIT TOJ/IbKO YKasdaHHO€e n3gaHue CCblI/ZIOYHOIo CtaHgapTa, And HeaaTtupoBaHHbIX —
nocnegHee nsgaHue (Bknw4yasa Bce U3MeHeHUs)]:

IEC 60050 (all parts), International Electrotechnical Vocabulary (IEV) (MexayHapogHbIii 31eKTPOTEeXHM-
yeckuii cnoBapb)

[octyneH Ha http://www.electropedia.org/

IEC/TR 60146-61), Semiconductor convertors — Part 6: Application guide for the protection of
semiconductor convertors against overcurrent by fuses (IMpeo6pa3oBaTenn nNoaynpoBoAHUKOBbIE. YacTb 6.
PykoBOACTBO NO NMpPMMEHEHUKD NpeaoxpaHuTenein Ana 3awuTbl NONYNPOBOAHMKOBLIX Npeobpa3oBaTenein oT
CBEPXTOKOB)

IEC 60269 (all parts), Low-voltage fuses (MpegoxpaHutenun naaBkue HU3KOBOJIbTHbIE)

IEC 60269-1:2006, Low-voltage fuses — Part 1: General requirements (MpegoxpaHuTenu nnaBkue HU3-
KoBO/MbTHbIE. YacTb 1. O6wme TpeboBaHus)

IEC 60269-2, Low-voltage fuses — Part 2: Supplementary requirements for fuses for use by authorized
persons (fuses mainly for industrial application) — Examples of standardized systems of fuses A to K [[pego-
XpaHuTenu nnaBkMe HU3KOBOJIbTHblEe. YacTb 2. [lononHuUTENbHbIe TpeboBaHMA K NAaBKUM NpefoXpaHuTensm,
MCMONb3YyEMbIM KBaNMUUMPOBaHHbIM NepcoHasioM (rnaBHbIM 06pa3oM MPOMbILI/IEHHOrO Ha3HavyeHus). Mpu-
Mepbl CTaHAApPTU30BaHHbIX CUCTEM NpefoxpaHutenen ot A go K]

IEC 60269-3, Low-voltage fuses — Part 3: Supplementary requirements for fuses for use by unskilled
persons (fuses mainly for household or similar applications) — Examples of standardized systems of fuses A
to F [MpepoxpaHntenn nnaBkue HU3KOBOMbTHble. HacTb 3. loNo/IHUTE IbHbIe Tpe6OBaHUA K MJaBKUM Mpeno-

1) OTmeHeH.

M3gaHne opumuynanbHoe
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XpaHUTEeNsaM AN aKcnayatauum HekBannuunpoBaHHbIM NepcoHanoM (naBkne npenoxpaHuTenn 6bITOBOro
N aHaNOrMYyHOro HasHavyeHus). NMpumMmepsbl cTaHAapPTU30BaHHbIX CUCTEM MAaBKUX npepoxpaHuTenein ot A fo F

IEC 60269-4:2009, Low-voltage fuses — Part 4. Supplementary requirements for fuse-links for the
protection of semiconductor devices (MpegoxpaHutenu nnaBkMe HU3KOBOJIbTHble. YacTb 4. lONONHUTE IbHbIE
Tpeb6oBaHUA K NJaBkuM BCTaBKam A5 3aluTbl NOAYNPOBOLHUKOBbLIX NpUHOPOB)

IEC 60269-6, Low-voltage fuses — Part 6: Supplementary requirements for fuse-links for the protection
of solar photovoltaic energy systems (MpegoxpaHutenn nnaBkue HU3KOBOJIbTHbIE. YacTb 6. LONONHUTENbHbIE
TpeboBaHUA K NaBKkuM BCTaBKam A5 3aluTbl COMIHEUYHbIX (hoTOrasibBaHNYECKNX IHEPreTUYeCcKUX CucTem)

IEC 60364-4-41:2005, Low-voltage electrical installations — Part 4-41: Protection for safety — Protection
against electric shock (OnekTprnuyeckne yctaHoBKM 3faHuii. Yactb 4-41. 3awmta gna obecnevyeHus 6esonac-
HOCTK. 3awmTa OT 3/1IEKTPUYECKOTO yaapa)

IEC 60364-4-43:2008, Low-voltage electrical installations — Part 4-43: Protection for safety — Protection
against overcurrent (HW3KOBO/bTHbIE 3M1IEKTPUYECKNE YCTaHOBKM. YacTb 4-43. 3awuTta ana obecneyeHuns 6es-
onacHoCTuW. 3awuTa OT CBEpPXTOKa)

IEC 60364-5-52, Low-voltage electrical installations — Part 5-52: Selection and erection of electrical
equipment — Wiring systems (95ekTpuyeckne ycTaHOBKM 3gaHuii. YacTb 5-52. Bbibop 1 ycTaHOBKa 3/1€KTPO-
ob6opyapoBaHusa. CuctemMbl NPOBOLKN)

IEC 60947 (all parts), Low-voltage switchgear and controlgear (AnnapaTtypa pacnpegesieHusi u ynpas-
NIeHNS1 HU3KOBOJIbTHASA)

IEC 60947-3:20081), Low-voltage switchgear and controlgear— Part3: Switches, disconnectors, switch-
disconnectors and fuse-combination units (AnnapaTtypa KOMMyTaUWOHHAasA U MexaHW3Mbl ynpaB/ieHNS HU3KO-
BO/IbTHbIE KOMMMEKTHbIe. YacTb 3. BbiknwouaTenn, pasbeguHUTENMN, BblKIlOYaTENN-pa3beanHnTeNnn u 6/10Kun
npepoxpaHuteneit)

IEC 60947-4-1:20092), Low-voltage switchgear and controlgear — Part 4-1: Contactors and motor-
starters — Electromechanical contactors and motor-starters (Annapatypa KOMMyTauuoOHHass M MeXaHU3Mbl
ynpas/ieHNs HU3KOBOJ/IbTHbIE KOMMNAEKTHble. YacTb 4-1. KoOHTaKkTopbl M nyckatenu anekrpoasuratenen. dnek-
TpoMexaHn4yeckme KOHTaKTOpbl W MyckaTenu anekTpogsuratenei)

IEC/TR 61912-1:2007, Low-voltage switchgear and controlgear — Overcurrent protective devices —
Part 1: Application of short-circuit ratings (HM3koBonbTHast KOMMyTauMoOHHas annapaTypa v annapartypa ynpas-
neHuns. YcTpoiicTBa 3awWnTbl OT CBEPXTOKOB. HacTb 1. [pUMeHeHMEe pacyeTHbIX XapakTepPUCTUK KOPOTKOro 3a-
MblKaHUS)

3 TepMUHBbI K onpeaeneHns

B HacToAweM cTaHfapTe NPUMEHEHbI cnefylolime TEPMUHbI C COOTBETCTBYHOLWMMU onpefeneHnamu:

3.1 BbIKOYaTeNb (KOHTaKTHbIM) [switch (mechanical)]: KoHTakTHoe KOMMYyTaUWOHHOE YCTPOIiCTBO,
crnocobHoe BKNWYaTb, NPOBOANTL W OTK/IOYATL 3/1EKTPUYECKME TOKM MPU HOPMasbHbIX YC/IOBUSAX 3NEKTPU-
YecKoW uenu, KOTopble MOTYT BK/IOYaTb YCTAHOBJ/IEHHbIE YC/1I0BMA paboyeil neperpysku, a Takke NpoBOoAUTb
onpejefnieHHoe Bpems 3NeKTPUYeCKne TOKM MPU YyCTAHOBMEHHbIX aHOPMasibHbIX YC/IOBUSAX 3N1€KTPUYECKOMN
Lenu, Takux Kak KOpoTKoe 3aMblkaHue.

MpumevyaHne — Bbikioyarenb MOXeT UMETb CMOCOGHOCTL BK/OYATb, HO He OTK/IHYaTb TOKK KOPOTKOro
3aMblKaHUA.

[IEC 60050-441:1984, 441-14-10]

3.2 pazbeanHuTenb (disconnector): KOHTaKTHOE KOMMYTaLMOHHOE YCTPOCTBO, KOTOPOe B Pa30MKHY-
TOM NosioxeHun obecneunBaeT M30AUPYIOLKI NMPOMEXYTOK B COOTBETCTBUM C YCTAHOBJIEHHbIMU Tpe6oBaHU-
AMK.

MpumeyaHne — HekoTopble pa3beauHUTENIN MOTYT HE UMETb CMIOCOGHOCTU KOMMYTaLUMU Harpysku.

[IEC 60050-441:1984, 441-14-05, nameHeHusa: onpejesieHne U3MeHeHO U fo06aB/ieHo npumMmeyvaHue]

1) 3ameHeH Ha |IEC 60947-3:2020. OgHako st 04HO3HA4YHOro cobsiioaeHns TpeboBaHMii HaCTOSILLEro cTaHaapTa,
BbIPaXKEHHOrO B AAaTMPOBAHHON CCbl/IKE, PEKOMEHAYETCS MCNOMb30BaTh TO/IbKO YKa3aHHOE B 3TOW CCbISIKE U3[aHue.

2) 3ameHeH Ha IEC 60947-4-1:2018. OgHako 15t 04HO3HAYHOrO co6/1I0AeHNSA TpeboBaHUA HACTOALLErO CTaHAAPTa,
BbIPaXKEHHOIO B JaTMPOBAHHOM CCbI/IKE, PEKOMEHAYETCS MCNOMb30BaTh TO/IbKO YKa3aHHOE B 3TOW CCbISIKE U3[aHue.
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3.3 KOMBMHNPOBaHHbIV 60K NaBKNii NpefoxXpaHnNTeslb — KOHTAKTHOE KOMMYTauMOHHOE YCTPOii-
cTBO (fuse-combination unit): Kom6uHauMss KOHTAKTHOrO KOMMYTaLMOHHOIO YCTpOMCTBa M OAHOTO WAW He-
CKOMbKUX NNaBKWX npepoxpaHutesnein B cocTaBHOM 610ke, cO6paHHOM MPOW3BOAUTENEM WU B COOTBETCTBUM
C €ero MHCTPYKUUAMU.

[[EC 60050-441:1984, 441-14-04, n3ameHeHus: yganeHo npumedaHue]

3.4 BbIK/OYaTeNb — MNAaBKUiA NpepoxpaHuTens (switch-fuse): BobikitoyaTenb, B KOTOPOM K O4HOMY
WU HECKOJIbKMM MOJilocam nocsiefoBaTesIbHO MPUCOEAMHEHbI NaBKue MpepoxpaHuTenu, obpasyss KOMOGUHM-
pOBaHHbIli 6GMOK.

[IEC 60050-441:1984, 441-14-14]

3.4.1 OOMHOYHBLIA pa3pbiB W ABOIHON pa3pblB uUenn (single-break and double-break): Bbiknto-
yaTenb — nNAaBKUiA NpegoxpaHuTenb A0/HKEH UMeTb OAMHOYHbLIA paspbiB uenn (pasmbikKaeT Lenb C O4HOA
CTOPOHbI M/1aBKOW BCTaBKW) WAW ABONHON pa3pbiB Lenu (pasmMblikaeT Uenb ¢ ABYX CTOPOH MNaBKol BCTaBKW).

3.5 nnaBKuii NpefoxpaHuTefib-BbikAoYaTenb (fuse-switch): BbikntouyaTtens, B KOTOPOM nNiaBkas
BCTaBKa WM gepxaTenb MaBKON BCTaBKM C MIaBKOW BCTaBKOW 06pa3yeT NMOABUXHbLIA KOHTAKT.

[IEC 60050-441:1984, 441-14-17]

3.5.1 OAMHOUHbIN 1 ABOIiHOW pa3pbiB (single-break and double-break): MpegoxpaHuTenb-pasbeam-
HUTENb C OAMHOYHLIM Pa3pbIBOM Lienu pasmMbliKaeT Lenb C O4HOV CTOPOHbI M1aBKOW BCTaBKW, C ABOMHbLIM pas-
pbIBOM Lenu pasmbliKaeT Lenb ¢ 06enx CTOPOH M1aBKON BCTaBKU.

3.6 KOMMYyTaLMOHHOE YCTPOICTBO; KY (switching device, SD): YcTpoiicTBO, npeAHasHaueHHoe A/
BK/TOYEHNSA UMM OTK/IIOUYEHUNS 31EKTPUYECKOrO TOKa B OLHOW WM HECKONbKUX 3/1EKTPUYECKMX Lensx.

MpnmevyaHne — KommyTalMoHHOE yCTpOI7ICTBO MOXET BbIlNOJ/IHATb O4HY WU/ o6e onepauun.

[[EC 60050-441:1984, 441-14-01, nameHeHus: gob6aBneHo npumeyaHue]

3.7 yCTPOMNCTBO 3auWuTbl OT KOPOTKOro 3aMblkaHus; Y3K3 (short-circuit protective device SCPD):
YcTpoicTBo, npefHasHayeHHoe AN 3aWuThl LEenu UanM ee yacTu OT NOBpexXAeHulii BCNeAcTBME BO3AENCTBUSA
TOKOB KOPOTKOIO 3aMblKaHUA.

3.8 3awmTa OT neperpy3kn (overload protection): 3awmTa, npegHasHadyeHHas Ana cpabaTbiBaHUs B
C/lyyae neperpysku Ha saljuliaeMom y4yacTKe.

[[EC 60050-448:1995, 448-14-31]

3.9 neperpy3ka (overload): Ycnosnusi onepnpoBaHns B 3/IEKTPUUECKN HEe NOBPEXEHHON Lenu, KoTopble
BbI3bIBAOT CBEPXTOK.

[[EC 60050-441:1984, 441-11-08]

3.10 cBepXTOK (overcurrent): NeKTPUYECKNIA TOK, NPEBbILAOLWNA HOMUHANbHbI TOK.

[I[EC 60050-442:1998, 442-01-20]

3.11 HOMMHaNbHbIN YCNOBHbIM TOK KOPOTKOro 3aMblKaHMA (KOMMYTaLMOHHOro annapata) /q [rated
conditional short-circuit current (of a switching device) /g]: Oxungaemblii TOK, KOTOPbI/A KOMMYTaLWOHHbIA anna-
paT, 3aliMLLeHHbIli YCTPONCTBOM 3aLlMTbl OT KOPOTKOr0O 3aMblKaHUs, MOXET BblAEPXMBaTb B Te4eHUe paboyero
BpEMEHW annaparta npu ycnoBUAX UCMbITAHNA, YKa3daHHbIX B COOTBETCTBYHOLLEM CTaHAapTe K U3genuio.

3.12 ceneKTMBHOCTbL 3aluTbl (selectivity of protection): Cnoco6HOCTb 3alWuTbl onNpefensaTb NoOBpex-
JEHHbIN y4acToK 1 (M) NoBpeXAEHHY a3y 3HEepProcucTeMmsl.

MpumeyaHne — HecMOTpsA Ha TO, YTO 3HAYEHUS] TEPMUHOB «CEJIEKTUBHOCTb» W «U36MPAaTE/IbHOCTb» CXO-
X1 B onpegenerusix IEC, B cTaHAapTe NpeanoyvTeHne oTaaeTcs TePMUHY «CEeNeKTUBHOCTb», KOTOPbIA 1Cnosb3yeTcsa Ans
0603HaYeHNsi CNOCOBGHOCTM OAHOTO YCTPOWMCTBa CBEPXTOKA paboTaTb BMECTO APYroro mnocsefoBaTeslbHO BKIHUYEHHOrO
YCTPOICTBa CBEPXTOKA B 3alaHHOM Ayana3oHe CBEPXTOKOB. Takke yuuTbiBaeTcst 3DEKT TOKa Harpy3kun B COCTOSIHWW MO-
KOSl Ha CEe/IEKTUBHOCTb B 30HE Neperpysku.

[[EC 60050-448:1995, 448-11-06, nameHeHus: gob6aBneHo npmmeyaHue]

4 TMpeumyLllecTBa NaaBKMX NpefoxpaHnTenen

TokoorpaHuyMBarLmnii NNaBkNin npegoxpaHnTenb obecneymBaeT NOJHYO 3aWnUTy OT 3hhEKTOB CBEPX-
TOKOB, 3alliuiias v afieKTpuyeckme Lenun, n nx KOMNoHeHTbl. MnaBkue npegoxpaHutenu obnafatT coveTaHu-
eM crefylLwmnx NoN0XUTENbHbIX XapakTepUCTUK:

a) BbICOKas OTKAKYatuwas CnoCOOHOCTb (BbICOKMA HOMMUHAM TOoKa OTK/OUYEHUS);

b) OTCYyTCTBME HEOOBXOAUMOCTM CNOXHbIX PAacyeTOB KOPOTKUX 3aMblKaHW;

C) MpPOCTOe U HeAOopOroe paclwupeHne CUCTEMbI B C/lydae MOBbIWEHHbIX TOKOB KOPOTKOrO 3aMblKaHUs;
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d) BblCOKOE OorpaHuyeHue no TOKy (HU3Kue 3HauveHus /2f);

e) ob6a3aTenibHOe yCTpaHEeHWe HEMCNPABHOCTU nepes MOBTOPHON nogaveit aHepruu.

MnaBkue npegoxpaHuTenn HEBO3MOXHO «CHBPOCUMTb», YTO 3acTaBisieT noTpebuTens oGHapyXueaTb U
YCTPaHATb COCTOSSHWE HEUCMPABHOCTU Mepeg NOBTOPHOW nojaveil 3N1eKTPO3HEPTUN B LEMb;

f) HagexHocTb.

OTcyTCTBME MOABWMXHBIX YacTel ¢ U3HOCOM WAWM nonajaHvem rpsasv, macna wan obpas3oBaHWEM KOp-
po3un. 3aMeHa NnaaBKuUX npefoxpaHuTtenei obecneynBaeT BOCCTAHOB/IEHUE 3alUThbl A0 UCXOL4HOIO YPOBHS;

4) 3KOHOMWYHasA 3awuTa.

KomnakTHbIli pa3mep obecneynBaeT 3alUTy OT CBEPXTOKOB NPU BbICOKMX YPOBHAX TOKOB KOPOTKOro 3a-
MbIKaHUS;

h) oTcyTcTBME nNOBpexXAeHWi nyckatenei W KOHTAKTOPOB (TN KoopAuHauum 2 B COOTBETCTBUMU
IEC 60947-4-1).

OrpaHn4yeHne 3HEeprMM KOPOTKOro 3amMblKaHUs W MUKOBbLIX TOKOB A0 HW3KOrO YpPOBHA, MjaBkue npepgo-
XpaHuTenu npuMeHsT ANnA obecneyeHus Tuna koopauvHauun 2 6e3 NoBpexAeHWs KOMMOHEHTOB B Lensax
3/1eKTpoABUraTeIbHON Harpysku;

i) 6esonacHas, 6eclwymHasn paboTa.

OTcyTCTBME BblAENISSEMbIX ra30B, 06pa3oBaHns naamMmeHun, Ayrn n NpoYMx NocnefcTBuii Npyu OTKAKYEHUN
TOKOB KOPOTKOTO 3aMblKaHMS HauMb0/blMX 3HAYEeHUn. BbicOoKass CKOPOCTb cpabaTbiBaHUs B YCNOBUSX 60/1b-
LINX TOKOB KOPOTKOrO 3aMblKaHWUS 3HAYNTENbHO OFpaHn4YnBaEeT ONacHOCTb BO3ropaHusa Ayrm B MecTe KOpPOTKOro
3amblKaHus;

j) mpocTas opraHusauus KoopauHauuu.

CTaHOapTHble XapakTepUCTUKN MSIaBKOrO NpefoXpaHuTens u BbicOKas CTENeHb OrpaHW4YeHusi no TOKY
obecneunBaloT 3(PPEKTUBHYIO KOOPAMHALUIO MeXAy NIaBKUMK NPefoXpaHuTensamu u Apyrumum ycTpolicTBa-
MU;

k) cTaHpapTHble akcnayaTaluMOHHbIE XapakTepPUCTUKN.

MnaBkne npepoxpaHuTenu, paspabaTbiBaemble M U3rotaB/iMBaeMble B COOTBETCTBMU C TpeboBaHUAMU
cepun ctaHgapToB IEC 60269, o6ecneunBaldT BO3MOXHOCTb 3aMeHbl, 6/1arogaps TUNOBbLIM XapakTepucTmkam
no BCEMY MWUpY;

) ynyyweHne kayecTBa aHeprum.

TokoorpaHnumMBarLwme nnaskne npefoxpaHUTenn OTKIYAKT BbICOKME TOKM KOPOTKOTO 3aMblkaHus 3a
napy MUINCEKYHA, CBOASA K MAHUMYMY OTK/TOHEHUS UMW NafeHUs HanpsXXeHus B CUCTEME;

T) 3awmTta OT NOCTOPOHHEro BMellaTenbCcTBa.

lMocne ycTaHOBKM XapakTepuCTUKN npefoxXpaHnTesis HEBO3MOXHO U3MEHUTb WAW OTperynposaTb, TeM
camMblM COXpaHsAsA WX aKchayaTalLUOHHbIE XapakTepPUCTUKN 1 NO3BOMAS M3bexaTb HEMCNPaBHOCTEN;

n) OTCYTCTBME HEOOXOAUMOCTM B TEXHUYECKOM 06CAYXMUBaHUN.

YcTaHOBKa NaaBKUX nNpefoxpaHuTeneli ¢ TunopasMepoMm, COOTBETCTBYHOLWMM HOMWUHA/bHOMY TOKY, He
TpebyeT TEXHUYECKOTO 06CNYXUBAHNSA, HACTPOEK UM NOBTOPHbLIX KanmbpoBok. OHM MOryT ocTaBaTbCs B 3KC-
nnyatauuu, obecneynBas M3HayasbHO paccyMTaHHble YPOBHM MaKCMMasibHON TOKOBOW 3aliMTbl B TeyeHue
necatnneTui;

0) BbICOKWI YPOBEHb 3HEPTO3(PEKTUBHOCTH.

ConpoTuBfieHne n paccemBaHne MOLLHOCTW MJaBKOro NpefoxpaHuTens O4YeHb HU3KME MO CpaBHEHUI C
APYTMMU 3alUTHBIMUK yCTpolcTBaMun. BennumHa mMOLWHOCTM NOTEPb NO CPaBHEHWIO C nepejaBaeMoil MOLLHO-
CTbl0 3HAUYNTENbHO MeHblwe 0,1 %;

p) HagexHas 3awmTa nepcoHasna v obopyaoBaHusA B Criydyae BO3ropaHus ayru.

TokoorpaHnumMBarLwme npefoxpaHuTesin COOTBETCTBYHOLWEro Tunopasmepa, pabotawouwme B npegenax
CBOEro Amanas3oHa OorpaHMyYeHuns TOKa, NpepbiBalOT TOKM M3-3a AYTOBOT0 3aMblKaHWsS 3a HECKOJIbKO Muance-
KyHL, COXpaHAs 3Hepruo Ayrm 3HauynTesibHO HUXE OMacHOro U CNOCOGHOMo0 NMPUYNHUTBL YyLep6 YPOBHS.
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5 KOHCTpyKUMs 1 pyHKLUMOHNUPOBaHNE NIaBKUX NpeaoxpaHuTenei

5.1 MnaBKWit NpefoxpaHnUTesib 1 akceccyapbl

MnaBkKnii NnpefoxpaHnTelb — 3TO 3alUTHOE YCTPOICTBO, COCTOSLLEE:

- 13 NN1IaBKOW BCTaBKMU;

- OCHOBaHMWs MNNaBKOro npeaoxpaHuTens;

- AepxaTena naaBKoOro NpefoxpaHuTens uauM pPykosiTku ANsi 3aMeHbl.

[onyckaeTcs o6beAMHEHNEe akceccyapoB B KOMOMHALMIO C N1aBKAM MNpefoxpaHuTenem.

5.2 KOHCTPYKUMS NnaBKUX npegoxpaHutenei

5.2.1 lnaBKasa BCTaBKa

Ha pucyHkax 1 u 2 noka3aHa KOHCTPYKLMA TUMNUYHbBIX HU3KOBOJIbTHLIX M1aBKUX BCTABOK NPOMbILL/IEHHOTO
Ha3HayeHus. Takne nnaBKue BCTaBKW, Kak NpaBwu/io, Ha3blBalOT TOKOOTPaAHUYMBAOLWUMUN NAaBKUMU BCTaBKaMu
Ay NIaBKUMKM BCTaBKaMun C BbICOKOW OTK/valweid cnocobHocTbio. MnaBkue BcTtaBkm no IEC 60269-2 (nna.-
Kne npepoxpaHUTenn NPOMbILLIIEHHOIO Ha3Ha4YeHUs) NPoOM3BOAAT C HOMUHaNamMmu No ToKy go 6000 A.

MnaBkue BcTaBkm no IEC 60269-3 (nnaBkme npegoxpaHuTenn ObITOBOrO HasHauvyeHUs) NpousBoAAT C
HOMWHanamu no Toky go 100 A.

MnaBKWin 3N1eMeHT, Kak NpaBnno, U3roTasanBatlT U3 NIaCTUHbI, B KaYeCcTBe Martepuana npuMeHsIoT ce-
pebpo wnn mMedb C MHOXECTBOM CYXEHWil B NONEPevyHOM CeyvyeHuun, HasbiBaembiX BbleMkamu. Takas copma ¢
HECKOMIbKMMU CYXEHUAMUN (MU BbleMKamu) ABnseTcsa Hambonee BaXHbIM 3/IEMEHTOM KOHCTPYKLUW NaaBKuX
npegoxpaHuTenei, kak npasusio, ee NPON3BOAAT METOAOM LUTAMMOBKN.

MaTtepnan c me3omepHbIM adddpekTom (cm. 5.3.3) f06aBNAOT B N1ABKUIA 3NEMEHT AN [OCTUXEHUSA KOH-
TPO/INPYEMOI onepauunn nnasneHnsa B AnanasoHe neperpysok. Yuctota marepuasios NaaBKoro ajieMeHTa u ux
TOYHble (hu3nyeckne pasmepbl ob6ecneynBaloT HafexHy paboTy NNaBkoro npefoxpaHuTerns.

1— HOXEBOW KOHTaKT; 2 — MaBKuii 3N1IEMeHT; 3 — KOPMNyC NPefoXpaHuTens; 4 — KpbIlWKa; 5 — HanosHuTesb

PucyHok 1— CraHgapTHasa nnaekas BCTaBka corniacHo IEC 60269-2
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1 — HOXeBO KOHTaKT; 2 — NMaBKuii anemeHT; 3 — KOpMycC NpeaoxpaHuTens;; 4 — 3amblkaTeNbHasi NAacTuHKa (C Aepxartenem);
5 — NpoBoj ykasatens; 6 — maTtepuan ¢ Me3oMepHbIM 3PMEKTOM; 7 — HANOMHUTENb; 8 — UHAMKATOP

PucyHok 2 — TunuyHaa nnaskas BcTaska cornacHo |IEC 60269-2

5.2.2 KOHTaKTbl N/1aBKMX BCTaBOK

KoHTakTbl nsaBkux BCTABOK O6ecrneuymBaloT 3/IeKTpuyeckoe coefuHeHne Mexay MiaBkoli BCTaBKOW U
OCHOBaHWEM WU fepxaTenemM MnaaBKoro npefoxpaHntens. KoHTakTel Npou3BoAAT U3 Meau WUan ee CrniasoB
W, KaK NpaBui0, OHW 3allunlieHbl 0T 06pa3oBaHns HENPOBOAALLMX CNOEB B pe3y/ibTaTte OCax4eHus.

5.2.3 Yka3aTesnib 1 60ek

HekoTopble niaskue npefoxpaHUTeNn OCHalleHbl ykasartenamu unm 6oinkamu gns 6biCTPOro onpege-
neHusa cpabaTbiBaHWA NJaBKO BCTaBkW. B nnaBkmx npefoxpaHMTensx, OCHaleHHbIX 6okamu, Takke npej-
YCMOTPEHO CPeACTBO MeXaHM4eckoi akTuBauuu (Hanpumep, 45 BblKAoYaTeNnsa yaaneHHon curHannsaymm) un
BMU3yaNlbHON MHAUKALNN.

5.2.4 OcHOBaHMe NnaBKOro npeanoxpaHnTens

OcHoBaHMe MNNaBKOro NpefoXpaHUTess OCHAaLLeHO COOTBETCTBYHOLWMWMK KOHTakTaMy A1 YCTaHOBKM
nnaskol BCTaBKW, CPeACTBaMU NPUCOEANHEHUA ANA kabenel unu LWWH, KOPnycoM, WU3roTOBJ/IEHHbIM U3 U30-
NAUMOHHOTO Martepuana.

5.2.5 CbeMHUK AN 3aMeHbl 1 AepXaTenu naaBkux npegoxpaHuteneii

Mpn Heo6XoAUMOCTU CHLEMHUK A/ 3aMeHbl WU AepxaTtenu naaBkux fnpefoxpaHuTesiein no3sonsAwT
NPOBOAUTbL 3aMeHY N/IaBKUX BCTABOK B CUCTEME NOA HanpsXXeHWeM COriiacHo onpefenieHHbIM ycnoBuam 6es-
onacHocTu. OHW BbIMOJIHEHbI M3 M30/IALMOHHOIO Martepvana v NoABeprawTCcsa WUCMbITAHUAM, NMPUMEHAEMbIM K
6e30nacHbIM WHCTPYMeHTaMm. [/ HEKOTOPbIX CUCTEM HaNpsXeHUa Aepxatenun naaskuxX BCTABOK ABNAKOTCA
HEOTbEM/IEMOI YacTbl0 AepXaTens NNaBKoro npefoxpaHuTens, 4To UCkIYaeT He0b6X0AMMOCTb B HAPYXHOW
pyyke A9 3aMeHbl.

5.3 PaboTa ns1aBKoro npegoxpaHutens

5.3.1 O6wme NonoxeHms

Mnaskne npepoxpaHutenn paboTalT U B YCNIOBUAX KOPOTKUX 3amMblKaHUI, U B YC/IOBUAX Meperpysok.
Kak npaBu/i0 KOpOTKME 3aMblkaHWs MPOUCXOAAT Npu cune Toka B AnanaszoHe 10 wnu 6onee pas npesblilwalo-
LWMX HOMUHAN NJaBKOro NpefoxpaHuTens, a neperpys3kn — B gnanasoHe MeHee yem B 10 pa3s npesblwarLwmnx
HOMMWHa/ NNaBKOro NpefoxXpaHuTerns.

5.3.2 PaboTa ns1aBKOro npegoxpaHnTens B YC/I0BUSAX KOPOTKOTO 3aMblKaHUA

Bo BpemMs KOpPOTKOro 3aMblKaHWs MeCTO CYXeHus (BbleMKW) nnaBuTCcA, OAHOBPEMEHHO o6pa3ys He-
CKO/IbKO AyT, YACMO0 KOTOPbIX PABHO YNC/Y «MEepeMblUYeK» B MECTe CY)XXEHUS B NSaBKOM aneMeHTe. MNonyyeHHoe
B pe3y/ibTare 3TOro HanpshkeHue ayrm obecneymBaeTt GbICTPOE MajeHne Cu/bl TOKa, MPMBOASA €ro K Hy/o. JT0
[JeicTBUE Ha3blBAIOT «OTPaHUYEHNEM TOKa».

CpabaTbiBaHMe NjaBKOro npefoxpaHnTens NponCcXoauT B ABe cTaguun [cM. pucyHku 3a) u 3b)]:
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- npegayrosas ctagusa (nnaeseHue) (tm): HarpeBaHWe CyXeHuin (BbIeMOK) A0 TemnepaTypbl NaaBfeHns
N CBA3aHHOE C 3TUM ucnapeHue metanna;

- pyrosas ctagua (fa): Ha BeleMkax 3aroparTcs Ayru, KOTopble TywaTcs HanoJIHUTesN1IeMm.

Bpems cpabaTtbiBaHMa — 370 CymMma npegayroBoro BPEMEHN U BPEMEHU TOPEHUS OYTW.

OHeprusa, obpasyemasi TOKOM B 3aliuLiaeMoi Lenu B NnpeanyroBoe spems v Bpems cpabatbiBaHus npeg-
cTaBJ/ieHbl NpeAayrosbiM 3HavYeHveM |2t n 3HayeHnem cpabartbiBaHUA |12t COOTBETCTBEHHO. Cxema Ha pUcyHke
3 4eMOoHCTpUpyeT TOKOOrpaHMUYnBarLy0 CNOCOOHOCTb N/IaBKON BCTaBKM B YC/IOBUAX KOPOTKOTO 3aMblKaHUS.

Bpemsa cpabaTtbiBaHUA /C NN1aBKOM BCTaBKM 3HAYNTE/IbHO HUXE BPEMEHMN NMUKOBOTO 3HAYEHUS OXugaemo-
ro Toka /p.

a) MoCTOSIHHbIN TOK b) MNepeMeHHbINn ToK

tm— npegayrosoe Bpems; fa— Bpems Ayrv; /p— OXugaemblit TOK; /c— TOK, OrpaHMUYMBAEMbIN NNABKUM NpefoXpaHUTenem

PucyHok 3 — Pab6ota TOKOOrpaHmnymearLlero naaBkoro npegoxpaHntena

5.3.3 Pa6oTa nnaBKOro npefoxpaHnTens B yC/10BUSIX NePErpysku

Bo BpeMsi neperpysks matepuan c Me3oMepHbiM 3ahPEKTOM MAaBUTCS U Ayra obpasyeTtcs mMexay ABY-
MS YacTAMW NaBKOro asiemeHTa. HanonHutenb (kak NpaBu/io, YNCTbIA FPaHy/IMPOBaHHbIN KBapL) OKpyxaeT
nnaBkWii 3IeMeHT, racut ayry, cBoAsl TOK K Hy/o. 1o Mmepe oxnaxAeHWs pacniaB/fieHHblii Hano/HUTeNb npe-
BpallaeTcsa B MOXOXMWI Ha CTEKNO MaTepuan, M30aupys NOJIOBWHbI M1aBKOrO0 3/1eMeHTa ApYr OT Apyra u He
Jonyckas NMoBTOPHOro BO3ropaHus Ayrv v ganbHeliwero npotekaHnsa toka. CpabartbiBaHue nNiaBKoro npegjo-
XpaHUTenNns Takxke NPoOUCXoauT B ABe CTafuu [CM. pUcyHku 4a) u 4b)]:

- npeapyrosas ctagusa (nnaeneHue) (fm): HarpeBaHne NAaBKOro 3/IEMEHTa A0 TemMnepaTypbl NaBneHus
Ha yyacTke, coepxaliem maTtepuan ¢ Me3oMepHbIM ahekToMm. STOT Nepmuos BpeEMeEHU, Kak npasuno, ANuT-
ca yyTb 60n1ee 2 Mc 1 06paTHO NPOMOPUMOHA/ZIEH CU/le ToKa Meperpyskn. Huskue ypoBHU neperpysku npuBo-
AAT K 60nee AINTENbHOMY BPEMEHU NAAB/IEHUSA OT HECKONIbKUX CEKYH[ A0 HEeCKOJIbKMX 4acos;

- pyroBas ctagua (fa): Ha yyacTke, cogepxalem martepuan ¢ Me3oMepHbIM 3ddekTom, 3aropatTcs
AyTv, KOTOpble TywaTcs HanonHuTenem. OTO BpPeEMS 3aBUCUT OT paboyero HanpsHXKeHus.

O6e cTagun cocTaBnsAT BpemMs cpabaTbiBaHWSA njaBkoro npegoxpauutens (fm + ta). DHepruio, obpa-
3yeMyl0 TOKOM Meperpysks B 3auijuuiaeMoli uenu B TeyeHue npeaayroBoin crtagum (naaeneHune) U BO Bpemsi
cpabartbiBaHUs, yka3sblBaloT NpeaayroBbiM 3HavyeHuem 12t n paboumm 3HauyeHneM |2t, COOTBETCTBEHHO; 04HAKO
B YC/IOBUAX NEPErpys3kn npeaayroBoe 3HavyeHme |12t HacTo/IbKO BbICOKOE, YTO MPakTUYeCKN He No3BOJISIET NOAy-
UNTb NONE3HbIX NPUKNAAHbIX AaHHbIX, N NpeaayroBoe Bpems sBnserca 6osee npeanovyTUTENIbHOW Mepoit Ans
NPOMEXYTKOB BPEMEHW, MPEBbILIAKLIMX HECKO/IbKO NEPUOAOB WM HECKOJIbKO MOCTOSAHHbLIX BPEMEHU. B 3TOM
cnyyae BpeMs AyrM nNpeHebpexuTenbHO Masio N0 CPaBHEHWIO C NpeaayroBbiM BPEMEHEM.
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/f — ycnoBHbI TOK NnaBneHus

PucyHok 4 — Pa6oTa niaBKoro npegoxpaHuTens npy neperpyske

5.3.4 lMpeppyroBasi BpeMsATOKOBasi XapakTeEPUCTUKA N/1aBKOM BCTaBKU
BpeMs nnaBneHus NaaBKOW BCTaBKM TakKXe Ha3blBalT «NpeaayroBbiM» BpemeHeM. [lnaBkue BcCTaB-
Kn ob6nagalT o6paTHO NPOMNOPLMOHAaNbLHOM 3aBUCMMOCTbLIO TOKa UM BpeMeHu (yBennvyeHune Toka NpuMBOAUT K
YMEHbLIEHNI0O NPeaayroBoro BPpEMEHM), Kak Moka3aHO Ha pucyHke 5. 3To obecneuymBaeT KpaliHe KOpoTKoe

npeLayroBoe BpeMsi Npu ToKax BbICOKOW cubl 6€3 orpaHMyeHnii. NMoBcemecTHOe NpUMMEHEHMEe NaBKuUX npe-
[OXpaHUTenei Ha NPOTSXEHUN AONITOr0 BPEMEHU OGBSCHSIETCS KpaliHe KOPOTKUM NpeaayroBbiM BPEMEHEM.

W\

F4

\

cCny

1— makcumasibHoe BpemsA pa6OTbI; 2 — MUHUMaJsIbHOEe npeganyrosoe spemsa

Tok

PucyHok 5 — BpemATokoBas xapakTepuctuka naaBknx BCTaBOK

5.3.5 PaboTa nnaBKOro npegoxpaHnTens Ha BbicoTe 60siee 2000 M Hag YPOBHEM MOpS
Mpy NpMMeHeHnn NnaBKMX BCTABOK C HOMUHA/IbHbIMU TOKaMUK Ha BbicoTe g0 2000 M Haf ypoBHEM MOpH,
He TpebyeTcs NpuUMeHeHns KO3 ULUMEHTA CHUXEHUS UX XxapakTepucTuk. JJaHHoe TpeboBaHWe NpuBeAeHO B

IEC 60269-1:2006 (nogpasgen 3.2).
8
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OxnaxaeHne OKpyXarwLwmnm BO3AYXOM B/IUSET Ha NpeAesibHO AONYCTUMbIA TOK N1aBKOro nNpegoxpaHuTe-
na n kabens, paccmaTtpuBaeTCs Kak nokasaTeslb CHUXEHMS AONYyCTUMOro Toka B 3aBUCMMOCTM OT aTmocdep-
HOro gaBrieHns. [laHHas 3aKOHOMEPHOCTb OMnucaHa criegylolleli annpokcnmMmaunein: Ha BbicoTe 6on1ee 2000 m
Hag YPOBHEM MOpsS HE06X0AMMO NpuUMeHeHue KoaduumneHTa CHKeHns MouwHocTu 0,5 % Ha Kaxpable no-
cnepywouwmne 100 M B CBA3M C NOHWKEHHbIM OTBEAEHMEM Tenna OT NAaBKON BCTaBKW NPU CHMXXEHWUW NNOTHOCTU
BO34yXa.

BbipaxaloT cnepytouweit oopMyoi:

/ A [7-2000 05

i0o Too

roe / — MakcumasnbHblA 4ONYCTUMBIA TOK Ha BbicoTe h;
/n — HOMWHanbHbIN TOK Ha BbicoTe fo 2000 M;
h — BbIcOTa, M.

Ta6nuuya 1— KoadyhUUMEHTbI CHDKEHNSI MOLLHOCTM Ha PasHbIX BbICOTaX

Bbicota N, m KoadhdhmupeHT cHkeHns mowHocTr // /n
2000 1,000
2500 0,975
3000 0,950
3500 0,925
4000 0,900
4500 0,875
5000 0,850

6 KombuHauusi ¢ nnaBkMM NpegoxpaHuTesieM

Kom6uHauum c nnaBkuMy nNpefoxpaHuTesnisiMu coyeTalwT B O4HOM YCTpPOWCTBe 3aluTy uenu, obecne-
ynBaeMmyl njaaskuMKM BCTaBKaMu, U KOMMyTaLuilo Lenu, obecneynBaemMyto Bbiknoyatenem. KombuHauum c
naaBKUMKU nNpefoxpaHuTensamMn ctaHgaptTusnpoBaHbl B IEC 60947-3:2008, Tabnuuya 2.

CyuiecTByeT ABa BuAa KOMOMHAUNUIA C NNaBKUMUN NpeaoXpaHuTensmu:

- BblK/lOYaTEI — MNJaBkMe MpefoxXpaHuTEeNu, BblkOYaTeNn-pasbegnHUTEeNn — MNaBkue npegoxpa-
HUTENN — 3TO BbIK/OYATENN, BKMNOYEHHbIE MOCNe0BaTeNbHO C NaBKMMW BCTaBKaMW W, Kak npasuso, npeg-
CTaBnsAT cO60I He Tpebylowme BMellaTeNbCTBa onepaTopa yCTPONCTBa C PyYHbIM ynpasieHueM (MrHOBEH-
Hoe cpabaTbiBaHue);

- njaskue npefoxpaHuTenu-pasbeguHUTENN U N1aBKUE NPefOoXpPaHUTENN-BblIKAOYaTENN-pasbeguHNTe-
NN, B KOTOPbIX NAaBKWe BCTaBKMW, Kak MpaBW/o, NPUMEHSIOT B KAYeCTBe MOABWXHbIX YacTeil, U KoTopble npej-
CcTaBnAalT coboi Tpebywme BMmewaTenbCcTBa oneparopa ycTponcTea € pyUHbIM ynpaB/ieHneM.

OnpepeneHune ykasaHo B IEC 60947-3 nnn IEC 60050-441. OcHOBHble BUAbI NpeAcTasBrieHbl ana 6onee
yA06HOro NOHUMaHusA, NosiHoe onucaHue ykasaHo B pasgene 3:

- BblkNtoYaTenb (KOHTaKTHbIA) (cm. 3.1);

- pasbeguHutens (cm. 3.2);

- KOM6UMHauMAa ¢ nnaBkuMm npegoxpaHutenem (cm. 3.3);

- BbIKNlOYaTENb — NNaBKWiA nNpegoxpaHutens (cm. 3.4);

- NNaBKWii NpegoxpaHuTenb-Bbikaoyatens (cM. 3.5).

CyliecTBYOT KOMGMHAaLMN, OTIMYAIOLIMECS OT 3TUX OCHOBHbIX ONpejenieHnii, KoTopble Noka3aHbl B Tab-
nnue 2.
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Ta6nuuya 2— OnpefeneHus U CUMBOJIbI BbIK/KOUATENEN U KOMOUHALMI C NIABKMU NPefoXpaHNTENSIMU

KommyTtauns

Bbiknovarenb

BbIkntouaTeNnb —11aBKUi
npefoxpaHnTesb C OAMHOYHbLIM
paspbiBOM

—£0 —3

BbIkntouaTesis — niaBkuii
npeaoxpaHnTe b C ABOWMHbLIM
pa3pbIBOM

—O— 10—

MnaBkuii NpegoxpaHnTeib —
BbIK/lO4aTENlb C OAVHOYHbIM
paspbiBOM

MnaekwiAi NpefoxpaHuTENb —
BbIK/tOYATE b C ABONHbLIM
paspbiBOM

DyHKLNN
PasbegunHeHue

PasbeauHuTens

KomGMHaUuK ¢ NaBkiM NpefoxpaHnTeNeM

PasbeayHuTeNb — NIaBKWi
npepoxpaHnTenibd ¢ 0AMHOYHBIM
paspbIBOM

—B _l\l_a)

PaszbeuHuTelb — MnaBkuii
npeaoxpaHnTensB ¢ A4BONHLIM
paspbIBOM

-T<h= i->V

MnaBskuii NpegoxpaHnTens —
pasbeguHuTeNns ¢ 0ANHOYHBIM
paspbIBOM

MnaBkuii NpegoxpaHnTeib —
pasbeguHuTens ¢ ABOHbIM
paspbiBOM

—

—1 K

BKNtoueHne, OTKI0YEHNE 1
pasbegnHeHve

BbikntoyaTensb-pasbeguHUTEsb

Bbiktouatenb-pasbeguHnTelb —
nnaBkWii npegoxpaHutensH c
OLMHOYHBIM Pa3pbIBOM

—B — — 3

BbIk/touaTenb-pasbeiMHnTe b —
nnaBkuin npegoxpaHuTensy c
[BOVHbIM pa3pbIBOM

MnaBkuii NpefoxpaHnTens —
BbIK/OYATEb-PA3bEANHNATENB*) C
OAVHOYHLIM Pa3pbIBOM

MnaBkWiA NpefoxpaHnTenb —
BbIK/lOYATE b-pasbenHUTENB*3 C
[OBOIHbIM Pa3pbIBOM

a) [lonyckaeTcsi ycTaHOBKA M/1AaBKOTO NPefoXpaHWTEsIst C JIl060/ CTOPOHbI KOHTAKTOB OGOPYAOBaHWS WM B
CTaLOHAPHOM MOSIOKEHUN MEXY 3TUMU KOHTaKTamMm.

b) PazbeiMHeHNE MEX/Y KOHTaKTHbIMM BblBOAAMU BBOAA Y BbIBOAA NMPOBEPSIOT TOMBKO C MOMOLLbIO UCTbITAHWIA.

MpumeyaHunsa

1 CnmBornbl npuBegeHsbl B IEC 60617-7.

2 O6opyaoBaHuE, NOKa3aHHOE Kak UMEIOLLEE OfIMHOUHBIA PaspbiB, MOXET UMETh [BOHOW paspbiB.

MpumeyaHne K onpefesieHnto BblkoYaTens, T. €. ykasaHue TOro, 4Yto BbIK/l0YaTENb MOXET UMETb CMo-
COBHOCTb BK/HOYATb, HO HE BbIK/l0YATb TOK KOPOTKOTO 3aMblKaHWsl, O4EeHb YETKO yKasblBaeT, YTO Bbik/toUaTe b
cornacHo IEC 60947-3 He o6nagaeT oTk/al4aloLWen cnoOCO6HOCTLIO NPY KOPOTKOM 3aMblkaHUK. B KOMOGMHaLnK
C NNaBKMM NpefoxpaHuTesieM OH 6epeT Ha cebst PYHKLUIO pasbeguHeHus.

Mockonbky 60AbWMHCTBO KOMOUHALMIA C N1ABKMMU NpefoxXpaHuTensaMmn B KauecTBe HEOTbEM/IEMON Ya-
CTU W3roTaB/IMBAOTCA Kak NaaBKue NpefoxpaHUuTeNnn — BblKAOYaATENN-pa3befuHUTENN WU BbiKAKOYATENN-
pasbeaAnHUTENN — MAaBKMe NPefoXpPaHUTENN, TO UX NPUMEHSIOT B C/IEAYOWNX Lensx:

- KOMMyTaLmsa B YC/IOBUSAX Harpysku;

- pasbefuHeHue;

- 3aWmTa OT KOPOTKOro 3aMblKaHus.

MnaBkne NpefoxpaHnTenun, ycTaHOB/IEHHbIE B BbiK/louatesie B KOMOMHALUN C NNaBKUMU NpejoxpaHuTe-
NAMU, TakkKe 3aluliaoT caM Bblk/loYaTeslb OT BO34ENCTBUIA CBEPXTOKA.

10
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7 BbIGOp 1 MapKMpoBKa MaaBkUX NpefoxpaHuTenen

Mpu BbIGOpPE NNaBKOro NpefoXpaHuTens yYuTbiBalOT XapakTep 3awuuiaemMoro o60pyaoBaHUs M MOLL-
HOCTb, KOTOPY HEO6X0AMMO pa3beAuHATb. OnpefenalT chefylowmne napameTpbl B OTHOWEHUN 3N1EKTPO-
nUTaHnA:

- HanpshxeHve B ceTu (paboyee HanpsxeHue);

- yacTtoTa (41 ceTeil nepeMeHHOro Toka, cM. pasgen 17);

- 0XuAaeMblil TOK KOPOTKOTO 3amblKaHUs;

- TOK MpW NOMHOI Harpyske (pabounii TOK).

TokoorpaHmumBalwLe niaBkue BCTaBkM paspabaTtbiBalOT C BbICOKOW OTK/AOYaKLWeil CNnoCOOHOCTBIO.
Kak npaBuio, nokasaTenu CyLWeCTBEHHO Bbille, YeM MUWHMUMasbHble 3HavyeHus, ykasaHHble B |IEC 60269-2
n IEC 60269-3. MNnaBkMe BCTaBKM MOCTABNAKT C AMANa30HOM HOMWHA/IbHOW OTKMYatoleld cnocob6HOCTH,
KOTOPbIA OXBaTbiBAeT caMble BbICOKME YPOBHM OXWAAEMOro ToKa, BCTpevalruimecs B Xxofe akcnnyatauum (Ha-
npumep, 0o 200 KA).

MpnmeyaHne — lnaBkue BCTaBkM 6e3onacHo NPUMEHATbL NPU 3HAYEHUAX 60/1ee HU3KMX, YeM HOMMHa/IbHasA
OTKNHOYarLWwas cnocobHOCTb.

Mpu BbIGOPE NAABKOro NpefoxpaHuTens A/ KOHKPEeTHON Lenn HeobXxoAnMO yYuTbiBaTb BPEMATOKOBbIE
XapakTepucTukn v AnanasoH OTK/IOYEHUSA. BpeMATOKOBbIE XapakTepucTukn onpeaensoT 061acTb NpuMeHe-
HWSA, AManas3oH OTK/IYeHUA ykasblBaeT He06X04MMOCTb NPUMEHEHNS NNaBKUX NpefoxpaHuTeneli COBMECTHO
C [OMOMIHUTENIbHbIMUN YCTPOiCTBAMM 3aLlMTbl OT CBEPXTOKOB.

«lMOoNMHbIA AMana3oH» 03Ha4aeT, YTO MNaBKU NpeAoXpaHuTeNb MOXET OTK/4YaTb N060IR TOK, CNOCo6-
HbIi pacnnaBuTb NNaBKWiA 31eMeHT A0 HOMWHANbLHON OTK/Yalwel cnocobHocTK. MNnaBkue npegoxpaHuTe-
NW C NOJSIHBIM AMana3oHOM MPUMEHSIOT B KaYecTBe OTAe/IbHbIX YCTPOWCTB.

«YacTuyHblii AnanasoH» WM pe3epBHble MNJaBkue npefoxpaHuTenn npegHasHayeHbl UCKIHUYNTENBHO
ONA OTKNOYEHUS TOKOB KOPOTKOTO 3aMblKaHUSA.

Kak npaBnio, pe3epBHble NaaBkMe NpefoxXpaHUTeny NPUMEHSAIT B Ka4eCcTBe pe3epBHON 3awuThbl C ApYy-
rMMW yCTPOMCTBaMU 3alinTbl OT CBEPXTOKOB (Hanpumep, nyckatenu gsuratesnia Uiy aBTomaTuyeckue BbIK/IH0-
yatesnun) Npyu OXugaembix TOKax, NPeBbIWALWUX OTKIYALWY CNOCOOHOCTL TAKOro yCcTpolicTBa.

Cepusa IEC 60269 n ee pasnimyHble CUCTEMbI NpeAoXpaHuTeneil onpefensoT gnanazoH BPeEMSATOKOBbIX
XapakTepucTuK 1 AnanasoH OTK/IYEeHUS npefoxpaHuTenein, npueefeHHble B Tabnuue 3.

Tabnunuya 3— MNprMMeHeHWe NNaBkoro nNpeaoxpaHuTens

Kateropus
npUMEHeHNs MprumMeHeHne (XapakTepucTuka) [nana3oH oTKIYeHus
gG, gK O6Lee Ha3HayeHve MonHbIA AranasoH
am 3awyta uenu anekTpoasurarens MonHbIA AranasoH
o o YacTuyHbIli AvanasoH
aM 3awyta uenein anekTpoasuraTenss OT KOPOTKUX 3aMblKaHWUin Aval
(pe3epBHblit)
oN O6Lee HazHauyeHne B CeBepHO AMepuke 15 3almUTbl NPOBOAHMKOB MonHbI AnanasoH
ao O6Lee HazHauyeHne B CeBepHO AMepuke C 3aepXXKoi N0 BPEMEHM MonHbIA AranasoH
gPVv 3awwTa doToanekTpuyecknx (®J) uenei MonHbIA AnanasoH
YacTuyHbIli avanasoH
aR 3awmra nosynpoBoaHMNKOB Aval
(pe3epBHbIit)
oR, gs 3awyta nosiynpoBOAHNKOB U NMPOBOAHNKOB MonHbIA AranasoH
gu O6LLee Ha3HaYeHne oS 3aWmnTbl NPOBOAHMKOB MonHbIA AranasoH
BbIBLUME TWMbI NABKUX NPefoxpaHnTeniein o6Lero HasHavyeHust (3aMeHe- .
gL, oF, g, gll MonHbIli AnanasoH

Hbl TUNOM gG)

MnaBkne npegoxpaHuTenn p[asa NpUMEHEHWs KBaIuUUMPOBAHHLIM MNepcoHasioM (MPOMbILUIEHHbIE
nnaBkMe NpefoxpaHUTenn), Kak npaBuio, B3amMo3ameHseMbl. [0 3To NpuunHe Kaxaas nnaBkasi BCTaBka,
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OCHOBaHMWe MN1aBKOr0 NpefoxpaHuTensa 1 gepxaTenb MAaBKOro nNpefoxpaHuTens mapkupylTcs yaobountae-
MbIM CNOCOG0OM HecTMpaeMbIMU KpackaMu C ykasaHWeMm cnepylouwein nHgopmaumnmn:

- HaMMeHOBaHWe Npou3BOAUTENSA WM TOProBoe HaMMeHOBaHue;

- MAeHTU(MKaLNOHHbIE CBEAEHUA O NPOM3BOAMTENEe, NO3BOJMAKLWME HANTWU AONOJIHUTENIbHYIO UHJOp-
MaLuio;

- HOMWHa/NIbHOE HaMpsiXXeHne NepemMeHHOro W/Mam NOCTOSAHHOTO Toka (CMm. Tabnuubl 4 n 5);

- HOMWHaNbHbLIN TOK;

- HOMWHaNbHYK 4YacToTy, ecnn meHee 45 'y nnn 6onee 62 Iy,

- Tunopasmep Wan KOA.

Takkxe MapKupoBKa KaXX[JOW MjaBKON BCTaBKWM BKKOYaAET:

- OYKBEHHbI KOA, onpegensawwnii gnana3oH OTKYEHUS U KaTeroputo npuMeHeHus (B COOTBETCTBUU
c Tabnuuen 3);

- HOMUWHaNbHYI OTK/HOYaKLWYy CNOCO6GHOCTD.

OcHOBaHMA 1 gepxartenu naasknx npegoxpaHuteneli, B MapknpoBke KOTOPbIX yKa3aH NepeMeHHbIl TOK,
JonyckaeTcs NPMMEHSATb B LEensX NOCTOAHHOrO TOKa.

MnaBkne BCTaBKM MapKUPYKT OTAENbHO, €CAIM OHWM NOCTaBAATCA ANA Leneii NOCTOAHHOIO 1 NEPEMEH-
HOro TOoKa.

MnaBkne npefoxpaHnTeny NPUMEHSAIOT A0 3HAYEHW MaKCMMasbHOT0 Hanps)XeHus, ykasaHHOro B Ta-
6nuuax 4 n 5.

Tabnu ua 4 — MakcumanbHoe pa60L|ee HanpsXxeHne nnaBKnUX BCTaBOK NMNepemMeHHOro Toka

e e Moy peboee e
230 253
gG, gM, aRa) b), aM, gR a>b), 400 440
gS afv), gU, aK 500 550
690 725
1000 1100
dvB), gD a) 600 600

a) Ans ceBepoaMepuKaHCKOl CUCTEMbI M/AaBKWX BCTABOK MakKCMMaslbHOe paboyee HanpskeHre paBHO HOMU-
Ha/IbHOMY HamnpsKeHUIo.

b) JonyckatoTca gpyrne HOMUHasIbHble HaNPsXeHUsa B 3aBUCMMOCTU OT MPUMEHEHUS.

Tabnu La 5— CraHgapTHble HOMUHaSbI pa60L|ero Hanps>XxeHna nsiaBKNX BCTaBOK NOCTOAHHOIO TOKa

CTaH,qapTHoe HOMUHas/IbHOE CTaH,a,apTHoe MakcnmasnibHoe
KaTerOpMﬂ NpUMeHeHns HanpsaXeHne NoCTOAHHOIO TOKa, pa60qee HanpsxeHune lNocTosiHHasA BpemMeHun
B, He 6onee NOCTOSIHHOrO TOKa, B
+10 % 6osiee 3asBNEHHOIO
gG, gM, gU, aK 500 B 0 15—20 mc
HOMWHana
+0 % 60siee 3asB/1€HHOMO
oN, gD 500 B ° 10—15 mc
HoMWHasnad)
+5 % 60onee 3aAB/IEHHOTO
aR, gR, gS 1500 Bb) 0 15—20 mc
HOMUHaa3)
MHBepTop HanpshkeHus +10 % 6osee 3asB/1EHHOrO
bTop Hanp 1500 Bb) ° 1—3 mc

(HomuHanN nHBepTOpa) HOoMUHaa3)

+0 % 6onee 3asBNEHHOIO
gPVv 1500 Bb> 1—3 mc
HOMUHaa3)
a) [lna ceBepoamepuKaHCKOl CUCTEMbI NIABKUX BCTaBOK MakCUMaslbHOe paboyee HanpshKeHWe paBHO HOMM-
Ha/IbHOMY HarnpsiXeHuHo.

b) flonyckatoTcsa ApyrMe HOMUHa/IbHbIE HAMPSHKEHWUS| B 3aBMCUMOCTU OT NPUMEHEHWS.
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HoMunHanbHoe HanpsikeHue NAaBKOW BCTaBKM onpedensieTcsl Kak MakcumasibHOoe HamnpsikeHue ceTu, B
KOTOpOli NpUMeHsieTCs nnaBkas BCTaBKa. McnbiTaTeNlbHOE HanpsikeHue, onpegesieHHoe B HACTOsILLEM CTaH-
fapTe, npeactaBnsieT cob6oli NPOLEHT OT HOMUHA/IbHOTO HaMpPsXXeHWUsl, yYUTbiBAOWNUIA LONYCTUMbIE OTK/IOHE-
HUSI B CETU U SIBNSIETCA KO3 ULMEHTOM 3anaca, Nnpu yCTaHOBKe B YCTPOWCTBO COr/TacHO cTaHAapTy.

8 3awuTta kabens

8.1 O6uwune NonoxeHus

MnaBkne BCTaBKM NPUMEHSAIOT ANA 3aWMTbl Kabens B cooTBeTCTBMU € TpeboBaHuamu IEC 60364-4-43.
MnaBkue BCTaBKU NPUMEHSAIOT A1 obecrnevyeHns 3alinTbl OT TOKa Neperpyskn U Toka KOpOTKOro 3amblka-
HWSI; PYKOBOACTBO MO BbIGOPY MMaBKMX BCTABOK YKa3aHO HUXeE.

Kateropusa npumeHeHuns gG cm. 8.2
Kateropun npumeHeHus gNu gD (CeBepHasa Amepuka) cm. 8.3
Kateropun npumeHeHusa gRu gS (3awwmnTtanosiynpoBOAHUKOB) cm. 8.4
Kateropus npumeHeHuna gu cm. 8.5
Kateropusa npumeHeHunsa gk cm. 8.6
Kateropusa npumeHeHuns gPVv cm. 8.7

CornacHo IEC 60364-4-43 kaxgyl Lenb HEO6XOA4MMO MPOEKTMpPOBaTb C yYETOM HU3KOM BEPOATHOCTU
BO3HWKHOBEHUA HEBOMbLUINX Neperpy3ok B TeYeHue A/INTENbHOro BpemeHu. MNpu HebonblnX neperpyskax B
AnanasoHe ot 140 1,45 HOMUHANBHOIO TOKa YCTPOMCTBA 3alMTbl OT NEpPerpy3kn yCTPONCTBO MOXET He cpa-
60TaTb B TEYEHME YCTAHOBJ/IEHHOTO BpeMeHU. [peBbilleHne HOMWHAasIbHbIX 3HAYeHuii pabounx TemnepaTtyp
3HaYNTENbHO YBEMNYNBAIOT 3N1EKTPUUYECKOE COMPOTUBJIEHNE NEPEXOAHbIX COefUHEHNA.

BHumMaHue! 3anpewaeTca NpuMeHsATb YCTPONCTBO 3alnTbl OT MEPErpy3Kn B KayecTBe yCTPoiicTBa orpa-
HUYEHUA Harpys3ku. HenpepbiBHas paboTa njaBkoi BCTaBKM 3a npegenamMy yCTAHOB/IEHHbIX A1 HEE HOMMU-
Ha/NbHbIX TOKOB MOXeT MPUBECTM K NeperpeBy M HecTabuabHoOli paboTe.

JlonyckaeTca npumeHeHWe naaBKUX BCTABOK B LENAX TONbKO A1 3alUTbl OT KOPOTKOro 3aMblkaHus. B
3TOM cny4yae 3aWuTy OT neperpy3kn obecnedymsarwT ApYrMMU CpeacTBamu.

PykoBoACTBO MO 3awiMTe OT KOPOTKMX 3aMblkaHWii npuBegeHo B 8.5 u pasgene 13.

8.2 Karteropusa npumeHeHna gG

MnaBkue BCTaBkW Kateropum npumMeHeHus gG cnocobHbl OTKIOYaTb CBEPXTOKM B NPOBOAHMKAX A0 TOrO,
Kak Takme TOKM MOTYT Bbi3BaTb MNOBbIWEHWE TeMNepaTypbl, NoBpexatLee U30IALMI0.

Bbi6Op nnaBKOi BCTaBKM OCYLLECTBASAIOT C MOMOLLbIO CAeAYLWNX 3TanoBs:

a) MakcumanbHoe pabouee HanpsxeHue (cM. Tabnuuy 4) nnaBkoW BCTaBku BblGupalT 60nblie nnm
paBHbIM MakCUMasibHOMY HanpsXXeHWo ceTu;

b) paccuuTbiBalOT pabounii Tok /B Lenu;

C) HenpepbIBHYK TOKOBeEAYLlYH CNOCOGHOCTb MpPOBOAHMKA |z BblGMpalT cornacHo TpeboBaHMAM
IEC 60364-5-52;

d) HOMMHanNbHbLIM TOK /N NNAaBKON BCTaBKM BblGUpalT paBHbIM unn 6onee paboyero Toka Lenu, HO pas-
HbIM U/IM MEHee NPOAOIKUTENbHON TOKOoBeAyL el CNoCO6HOCTN NPOBOAHMKA:

12 < 1,45/z,

roe /B — pabounii ToK uenu;
/z — npojomxkuTenbHas TokoBeAayllas cnocobHocTb npoBogHuka (cm. IEC 60364-5-52);
/N — HOMMWHaNbHbLIA TOK NNaBKOW BCTaBKU;
/2 — ycnoBHbIi TOK pacuennenus [IEC 60050-442:1998, 442-05-55], cM. puCyHOK 6.
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[na nnaBknx npegoxpaHntenein gG 3HayeHune /2 (cornacHo npasunam yctaHoBkn M3IK) — aTo /t = 1,45/n.
Korga nnaskue BCTaBKM BbIOMPAKOT MO W3N0XEHHOMY Bbllle MPUHLUMNY, (hopMa KPUBOWA BPEMSTOKOBbIX
XapakTepucTuk obecneymaeT HEOOXOAMMYIO 3aLLUTY NMPOBOAHUKOB MPU BbICOKUX CBEPXTOKAX.

MpopomxuTenibHada
TOKOBe/yLLAA CrOCOOHOCTb
. nposoaHvika Ir
Pabounii Tok Luenmn /B8 POBOAH
HomuHasbHb I TOK YCnoBHbIA TOK
rviaBKoV BCTaBKM /1 pacuenneHus /2

PrcyHok 6 — Toku ansa Bbibopa niaBkMX BCTABOK

8.3 Karteropusa npumeHeHus gN n gD

TpeboBaHus No BbIGOPY MNaBKUX NpepoxpaHuTenein Ans 3awutbl kabens onpegesieHbl B npaBuaax
yCTpOicTBa 31eKTpoycTaHOBOK CeBepHON AMEPUKN.

a) HoMMHan HanpshKeHWs NAaBKOro NpefoxpaHUTeNsa BblGUpaeTca paBHbIM UM 60siee MakCMManibHOIo
HanpsHKeHUs ceTu.

b) TOK Harpy3ku paccyuTbiBalOT U YMHOXAaKT Ha KoadpduumeHt 1,25 Ana NpoLo/KUTENbHbIX Harpysok
(NpoAoIXNTENbHBIE HArPy3kMn — 3TO Harpy3ku B TedeHue 2 4 unu 6onee).

c) CeuyeHne nNpoBOAHMKa BblGMpaKT corsiacHo Tabnuue AONYCTUMOWM TOKOBOWM Harpysku (TokoBepyllas
CNOCO6HOCTbL), YKa3aHHOW B NpaBuaax ycTpoicTBa 3/1eKTPOYCTaHOBOK.

d) O6uwee npaBuao BbiGOpa NNaBKOrO NpefoxpaHUTeNns — 3TO BbIGOP MNAABKOrO npegoxpaHutens,
CTaHOapTHbIA HOMMHAM TOKa KOTOPOro coBnajaeT € 4ONYCTMMON TOKOBOW Harpyskoi. s onycTUMOWM TOKO-
BOW Harpy3ku Ha NnpoBogHMK MeHee 800 A, npu ycnoBuu 4TO AONycTMMasi Harpyska Ha NpoBOAHWK HaxoanTcs
Mexay ABYMS CTaHA4apPTHbIMU 3HAYEHUSIMU TOKA NaBKOW BCTAaBKM, NPUMEHAETCS NjaBkas BCTaBka, MMetouLas
60NbWWIA HOMUHAMbHbLIM TOK. ONn8 [ONYCTUMOWN TOKOBOM Harpyskum Ha npoBogHuk 800 A unu 6onee, npu yc-
NOBWW 4YTO AOMNYCTMMas Harpy3ka Ha NPOBOAHWK HaxoAUTCA MeXAy ABYMS CTaH4APTHbIMU 3HAYEHUSMWU ToKa
NnnaBKoii BCTaBKW, MPUMEHSETCS N/iaBkasi BCTaBka, UMeKLWasi MEHbLWWIA HOMUHANbHbI TOK.

e) BblbpaHHbIli NNaBkNil NpefoxpaHuTenb 3alimuw,aet NPOBOAHUK B YCIOBUAX KOPOTKOrO 3aMblKaHUA ©
neperpy3ok. Ha npaktuke ceBepoaMepuKaHCKWA cTaHgapT NPOBOAHMKOB Obla CcOrflacoBaH Cco cTaHgapTamu
nNaBknX NpefoxpaHuTenein Tak, 4yTo6bl ob6ecneymBaTb 3aWUTy OT KOPOTKOTO 3ambikaHus. Ana Apyrux TMnNos
NPOBOAHWKOB, HOMWHA/N BbILEPXMBAEMOro TOKa KOPOTKOTO 3aMblkaHWs CpaBHMBAKT C xapakTepucTukamu
NJaBKOro NpefoxpaHnTens, 4tobbl y6eanTbCcs, YTO MPOBOAHUK HE MOMYYUT NOBPEXAEHUN.
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8.4 Kateropun npumeHeHna gR u gS

MnaBkne BCTaBKWM AN1A 3aWuUTbl MNOAYNPOBOAHUKOBLIX annapatoB yka3aHbl B cTtaHpapTte IEC 60269-4
(paspen 15). Mpu ob6ecneyeHnn 3aliMTbl OT KOPOTKOFO 3aMbiKaHUA MPUMEHSAIOT NMaBKMe BCTaBKM KaTeropum
npumeHeHnsa aR. Mpu obecnevyeHun 3alnTbl OT NepPerpy3kn Ans NpoBOAHWKOB, NMUTAKLWMX MOYNPOBOAHUKO-
Bblii NMpeobpasoBaTesib, NPUMEHAKT N/aBKMe BCTaBKU KaTeropuum npumMeHeHus gR, onTUMM3NPOBaHHON AN
HU3KNX 3HAYEeHU |2t 1 KaTeropum NPUMeEHEHNS gS, ONTUMMU3NPOBAHHONM A/1 HU3KUX 3HAYEHUIT paccenBaemMoil
MOLLHOCTM.

Bbl60p nnaBKMX BCTaBOK A8 3aluTbl kabensa ykasaH B 8.2.

8.5 Kateropus npumeHeHusa gu

MnaBkue BCTaBkM kaTeropumum gU npejHasHauvyeHbl AN 3aWuTbl Kabeneit, fonyckaetcs npuMeHeHue
NIaBKMX BCTABOK kateropuun gG, HO paboume xapakTepuctuku gU OonTUMasnbHbl AN MTPUMEHEHUS B 3/1€KTPO-
ceTax. Bbi6op nyaBKMX BCTABOK A/ 3alMThl kabensa ykasaH B 8.2.

8.6 Kateropua npunmeHeHnsa gk

MnaBkue BcTaBKM KaTteropmmn AK, Kak n BcTaBku kateropum gG, npegHasHayvyeHbl AN 3aWutbl kKabens, Ho
nx gManasoH HOMUHa/LHOTO ToKa cocTtaBngeT 4o 4800 A, 1 3TO NpefoXpPaHUTENIN C OYEHb BbICOKMM OrpaHuye-
HMEM TOKa M HU3KMMU XapaKTepucTukamu Toka cpabaTbiBaHMS. Bbibop nnaBkux BCTABOK ANS 3aliuThl kabens
ykasaH B 8.2.

8.7 Kateropua npumeHeHus gPV

MnasBkune BcTaBkn ansa 3awnutbl @IC ykaszaHbl B IEC 60269-6 (pasgen 19). 3Tn nnaBkue BCTaBKU npefHa-
3HaYeHbl ANs 3aWunTbl OT NEPerpy3okK, a Takke OTKAUYeHNs POTO3NIEeKTPMYECKUX Lenoyvek, bartapeii n 610KOB.

8.8 3awmTta TO/IbKO OT TOKa KOPOTKOro 3aMblKaHUA

B o6nactu npuMeHeHus, rge naaBkue BCTaBKM 06ecneuymBaloT Pe3epBHYH 3aluuTy WaW 3aluTy OT KO-
POTKOro 3aMblkaHMs Kabens, Heobxoanmo obecneynTb KOopAuHaUMO NyTem nogbopa njaBKMX BCTaBOK, Npo-
nyckawwmx 3HavyeHus 12t meHee TeX, KOTOpble MOTYT BblAepXnBaTb NPOBOAHWKW. [N1s1 KOPOTKMX 3aMblKaHW
NPOAO/IKUTENBHOCTLIO 5 C NN MeHee BblAepxnBaemoe |2t NnpOBOAHUKOB ONpPeAensitoT C NOMOLLbIO BblPaXXeHNUs

12t = k2 S2,

roe S — naowajb NonepevyHoro ceyeHusi, Mm2,
K — KO3(D(hMLMEHT, KOTOPLIA 3aBUCUT OT MaTepuana NpoBOAHMKA U NpeAefibHOl TemnepaTypbl, Bblgep-
XMBAeMoil u3onsuuMein. 3HaYEHUs K AN pasHblX CoYeTaHwuii NPOBOAHMKA W U30NSUMM YKa3aHbl B
IEC 60364-4-43:2008, Tabnuua 43A.

9 CeneKkTMBHOCTb YCTPOWCTB 3allUThI

9.1 O6uwwue NonoxeHus

CeNleKTVBHOCTb YCTPOIACTB 3aluThl AB/SIETCA BaXXHbIM acnekToM, KOTOpPbIii HEO6X0AUMO YUUTbIBATL NpU
NMPOEKTUPOBAHUM HU3KOBOMbTHbLIX YCTAHOBOK. CE/IEKTUBHOCTb MWHUMU3MPYET NOC/EACTBUA KOPOTKOrO 3aMbl-
KaHusi, o6ecneynBaeT OTK/IIOYEHUE TO/IbKO KOPOTKO3aMKHYTOW LEenu, B TO BPeMs Kak ocTajibHble Lenu octa-
I0TCSA BK/IOUYEHHbIMU. CefIeKTMBHOCTb AOCTMTaeTcs B TOM C/lydae, Korga KOpOoTKOe 3aMblkaHue ycTpaHsieTcs
YCTPOWCTBOM 3allUTbl, yCTAHOB/IEHHbIM HEMOCPEACTBEHHO Nepes MecTOM KOPOTKOro 3ambikaHusi 6e3 cpaba-
TbIBAHUSA APYIUX YCTPOWCTB 3alUThI.

Ha pucyHke 7 npuBefeHa CXema opraHusauuy cenekTUBHOCTY A/ pafnasibHOi 3/1eKTpoceTu.

B npuBeAeHHOl cxeme pacCMOTPEHbI Cneayloline BUibl CeNeKTUBHOCTU:

mexay F2 u F4 =cMm. 9.2;
mexay F1u F3 cM. 9.2;
mexay Clu F3 =cMm. 9.3;
Mexnay C2 un F5, F6 cMm. 9.3;
mexay F2uw C3 =cMm. 9.4;
mexay Fiun C1 =CM. pasgen 14
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OCHOBHble cpeAcTBa AN onpefeneHns CeNekTMBHOCTM MeXAy YCTponcTBaMy 3aWmuTbl — 3TO BPEMSATO-
KOBble XapakTepucTuku u 3HadeHus |2t B IEC 60269-2 npeacTaBfeHbl BPEMSATOKOBbIE XapakTePUCTUKN TOMb-
KO gna gnanasoHa BpemeHu >0,1 c. 3HauyeHus |12t gna gnanasoHa BpeMeHu < 0,1 ¢ AO/MKHbI OblTb yKasaHbl
npou3BoANTENEM.

C — aBTOMaTu4yeckuii BblkIoUaTesnb; F— nnaBkuii npegoxpaHuTesb

PucyHok 7 — CenektuBHocTb. O6LLas cxema cetn

9.2 CeNnleKTUBHOCTb Mexay naaBkMMnM npeaoxpaHNTesnamMun

9.2.1 O6wme NoNoXeHUs

CeneKTMBHOCTb MeXxJy MAaBKMMW BCTaBKaMy NPOBepsioT NMOCPeACTBOM BPEMATOKOBbLIX XapakTepucTuk
(cMm. pucyHok 8) ans BpemeHu cpabartbiBaHua > 0,1 ¢ U NpeaayroBbix U paboumx 3HauyeHuit 12t gna BpemeHu
cpabatbiBaHMs < 0,1 c.

MpumedyaHue — lpou3BoguTe/lb NIABKOTO MPEAOXPaHUTENS YKasbiBaeT pabouve 3HadeHust 12t npu Homu-
HasIbHbIX HAMPSHKEHUSIX, NPeAnonaraloLLX KOPOTKOE 3aMblKaHie C OUeHb HU3KMM MOJHBIM COMPOTMB/IEHNEM. Ha npakTuke
CKBO3HAs XapakTepucTuka I2t, kak npaBwuio, UMeeT 6oiee HU3Koe 3HAYEHME M3-3a COMPOTUB/IEHNS KOPOTKOTO 3aMblKaHUs
1 (hakTUUYECKOro HamnpshKEHNs!, 0GPasyoLWEerocsl Ha N1aBkoM NpefoXpaHnTesie BO BPeMsl paboThbl.

9.2.2 MNpoBepka ceNnekTMBHOCTU A1 BpeMeHn cpabaTbiBaHusa > 0,1 ¢
MakcumarnbHoe BpemMA CpaﬁaTblBaHMﬂ F4,CI,O}'I)KHO WMETb 3HaUYeHne He 60/1ee MUHMMAsILHOTO npennyro-
BOro BpeMeHn F2 ons Kaxaoro sHayeHus oxungaemoro Toka (CM. pUCyHok 8).
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CVU

1— makcmmasibHoe Bpems pa60TbI; 2 — MUHMMasbHOe npegayrosoe Bpems

Tok

Mpu NpefocTaB/eHUM TONIbKO OJHOWM KPUBOI XapakTepUCTVKU M/1IABKOW BCTaBKM
NPOV3BOANTE/b JO/DKEH YKa3aTh [JOMYCKY.

PucyHok 8 — lNpoBepka cenekTMBHOCTU MexXay Nnnaskumn npegoxpaHutenamn F2 n F4
Ana BpemeHn cpabatbiBaHns t> 0,1 ¢

9.2.3 lNMpoBepKa CeNnekTUBHOCTU AN BpeMeHn cpabaTbiBaHns MeHee 0,1 ¢

Onsa BpemeHun cpabaTbiBaHuss MeHee 0,1 ¢ HEOGX0AMMO yuuTbiBaTb 3Ha4YeHus 12t. MakcumanbHoe pabo-
yee 3HaueHue 12t ansa F4 4O/HKHO UMETb 3HAYEHUE HE HMXE MUHMManbHOro NpeaayroBoro 3HavyeHus /2fana F2.

9.2.4 MNMpoBepka 06Leli cCeneKTUBHOCTH

O6a TpeboBaHus, ycTaHOBAEHHbIX B 9.2.1 1 9.2.2, He06X04MMO BbINOMHUTL A58 AOCTUXEHUA 0obLLel ce-
NeKTUBHOCTU mexay F2 w F4. 3tu npoBepku NpoBOAAT NYTEM PAcCMOTPEHUSA BPEMATOKOBbLIX XapakTepucTuk.

MnaBkue npegoxpaHutenun no IEC 60269-2 ognHakoBOl kaTeropum npumeHeHus, Hanpumep, gG, ¢ Ho-
MUHaNbHbIM TOKOM >16 A, COOTBETCTBYIOT 3TUM TpeboBaHMAM K 06w el CenekTUBHOCTM MO ONpefeneHuto,
€C/In OTHOLWEeHNe HOMUHaNbHbIX TOKOB F2 K F4 cocTaBnseTt 1,6:1 nnu 6onee. Mo 370 NpuymMHe AONOSHUTE b-
Hble NMPOBEPKN CO CTOPOHbI MOTPe6MTeNnsa He TpebywTcA. B cnyyae nnaBkux npegoxpaHutenen kateropum gN
unm gD ¢ HOMUHaNbHbIM TOKOM 60nee 15 A oTHoWweHue coctaBnseT 2:1.

9.3 CeNleKTMBHOCTb aBTOMAaTUUECKUX BblK/loUaTenei, BKIOUYEHHbIX nepes niaBkumMu
npeaoxpaHnuTens mu

9.3.1 O6WwMe NONOXKEHUS

CeNnekTMBHOCTb MPOBEPSAIOT C NMOMOLLbI BPEMATOKOBbLIX XapakTepucTuk, 3HadeHuin 12t nam nytem wmc-
NbITAHWUA.

9.3.2 MpoBepka CenekTMBHOCTU A/ BpeMeHu cpabaTbiBaHus > 0,1 ¢

MakcmmanbHoe Bpems cpabaTbiBaHuss F5 nnm F6 AO/KHO MMeTb 3HA4YeHue He Bbllle MWHUMAasbHOro
BpemeHu pacuensieHns C2 (cM. pUcyHoK 9).
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Tok

1— MUHUManbHasa xapakrepuctuka pacuenneHuna C2

PucyHok 9 — lMpoBepka cenekTMBHOCTN MexXay aBToMatnyeckum Bbiktodaresiem C2 n npegoxpanutenamu F5u F6

9.3.3 MNpoBepka CenekTMBHOCTM AN BpeMeHn cpabaTbiBaHns meHee 0,1 c

Pabouee 3HauyeHue |2t nnaBkoro npegoxpaHuTens AO/DKHO MMETb 3Ha4YeHue He MeHee MWHUMasIbHOro
3HaueHUsa pacuensieHns |12t aBToMmaTuyeckoro BbikovaTens.

3HayeHus 12t nnaBkMx NpepoxpaHuUTeneil BbiGUpaT COrNacHO 3HAYEHUAM, yKka3aHHbIM B HacTosLWEM
cTaHpapre.

HoMuHan aBTOMaTM4YeCcKOro BblkovaTesis onpefesiaiT No ero BPeMATOKOBbLIM XapakTepucTukam, a B
30He MFHOBEHHOrO pacuenneHna nHopmayuio npeacraBnseTt Nnpous3BoAnUTe N b.

9.3.4 MNpoBepka 06Lel CeNeKTUBHOCTH

Tpeb6oBaHusa no 9.3.2 n 9.3.3 cnenyeT BbINOMHATL A8 AOCTMXKEHUA 00OWEN cenekTUBHOCTU mexay C2 u
F5unu F6.

Kak npaBnno, npoussBoAuTenIn aBToMaTMYeCKUX BblkovaTteneli npefoctaBnaoT Tabnuly cenekTuBHO-
CTU MexXAay aBTOMaTu4eCcKMMMU BblKOYaATENAMU U BbibBpaHHbIMY NAABKAMU NpefoxpaHuTensiMu. Takoil Bbibop
pelicTBUTeNeH 1 ANSA njaaBKuX NpefoxpaHuTeneil ¢ ogMHaKoBbIM UM 60/1€e HU3KMM HOMWHa/IbHbIM TOKOM.

9.4 CenekTMBHOCTb NJABKMX NpefoXpaHuTeniei, BKAOUYEHHbIX Nepes aBToMaTUUYeCcKUMu
BbIK/lOUaTENAMU

9.4.1 O6WwMe NONOXeHNS

CenekTUBHOCTb npoBepPAKT C NOMOWbK BPEMATOKOBbLIX XapaKTepUcCTuk, 3HauYeHun 12t nnm nytem uc-
NbITAHWNA.

9.4.2 MpoBepKa ceNnekTMBHOCTU A/1A BpeMeHU cpabaTbiBaHuna > 0,1 ¢

MakcumarnsHoe BpemMa Cpa6aTbIBaHVIF| aBTOMaTuyeckoro Bbikaoyatensa C3 AOO0JIXKHO MMEeTb 3HayYeHune He
601€ee MUHMMAaNbHOTO NPeaayroBoro BpeMeHU MaBKOro npegoxpaHutensa F2 (cm. pucyHok 10).

9.4.3 MNpoBepka ceNnekKTMBHOCTU ONA BpeMeHU cpabaTbiBaHnA MeHee 0,1 ¢

MuHUManbHoe npenoanoyroeoe 3HayeHue |2t nnaBkoro npenoxpaHnTena AO0/KHO npeBbilWaTb MakCuMarsb-
HOe 3HauyeHue 12t pacuenneHna aBToMaTtn4eckoro BblK/Ko4YaTensd.

3HayeHus [2t nnaBkMx npegoxpaHuTeneli onpeaensatoT No 3HAYEHUSAM, YKa3aHHbIM B HacTOSWEM CTaH-
napre.
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Bbl6op 4519 aBTOMATUYECKOro Bbik/loUaTenss onpeaensioT No ero BPEMSATOKOBbIM XapakTepucTukam, a B
30He MTHOBEHHOrO pacuensieHMs HPopMaLMio NpesocTaBseT NPon3BOAUTE b.

9.4.4 TpoBepKa 06Lell CENEKTUBHOCTH
TpeboBaHua no 9.4.2 n 9.4.3 cnepyeTt BbINOAHATbL 419 AOCTUXEHUS 06LW e cenekTuBHocTM mexay C3

n F2. Ana oXnpgaembix TOKOB MeHee /c (CM. pucyHok 11) cenieKTUBHOCTb AOCTUTHYTa. [N OXMAaeMbiX TOKOB

6051ee /c cenekTMBHOCTb He AOCTUTHYTA.

Tok

1— MUHMManbHaa xapakrepuctuka pacuenneHna C3

PucyHok 10 — lNMpoBepka CenekTMBHOCTU MexXay MaBkuM npepoxpaHutenem F2
1 aBTOMaTUYeCcKMM Bbikovatenem C3ana BpeMeHun cpabatbiBaHuns t>0,1 ¢
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Tok

o=

MpumevyaHue — /c— npefenbHblii TOK CENEKTUBHOCTM.

PucyHok 11 — lNpoBepka cesieKTMBHOCTU MeXay NnaBkMM npegoxpaHurtesniem F2
1 aBTOMaTU4YeckMM BbikItovaTesiem C3 4na BpeMeHn cpabatbiBaHus t< 0,1 ¢

10 3awmTta OT NOBPEXAEHU MPU KOPOTKOM 3aMblKaHWM

10.1 O6ume NonoxeHus

KopoTkoe 3aMblkaHMe BO3HUKAET, Korga Mexay ABYyMs TOKOBeAYLMMK 4acTAMM WM TOKOBeAyL UMM va-
CTAMU 1 3emsieli o6pasyeTcs NyTb NPOXOXAEHUS TOKA C HU3KUM COMPOTMB/IEHUEM, KaK MpaBusio, No NpuymHe
NOBPEXAEeHUA U30MNSALMUN, MEXAHUYECKOTO NOBPEXAeHUs, OWNGKN MOHTaXa UM NONOMK!.

10.2 MyTn ToKa KOPOTKOro 3aMblKaHUs

Ecnv nyTb Toka npegctaBnsieT coboli HafjexHoe coefuHeHue, TOK yBefIMumBaeTcsi B 3aBUCMMOCTU OT
HanpshkeHUss U CONpOTUB/IEHUA MPOBOAHMKOB. Kak npaBu/io, CoOeAUHEHWE UMEET HU3Koe CONpOTUB/IEHME, B
c/lyyae KOPOTKOro 3amMblKaHWsA 60/bliOe 3HAYeHMe TOoKa MPMBOAMT K MEXaHUYECKMM M TEPMUYECKUM MOBPEX-
[AEHVAM NMPOBOAHWKOB U M30N5UMM. MexaHuyeckne noBpexXAeHuUs NPOBOAHMKOB SIBAAKOTCSA C/AEACTBUEM Mar-
HUTHBIX CU/, KOTOpPblE NMPUTSTUBAIOT WM OTTASIKMBAIOT NPOBOAHUKM LENU, TEM CaMbiM CrMbas ux u paspylias
cucTemy usonsauun. Tepmuyeckoe NOBPeEXAeHWe NPOBOAHWKOB OGYCNOBMEHO MeperpeBoM 1 NOBpPeXAeHNEM
OCHOBHOIi M3onauuK, fasnee cnegyet naaBseHne NPoOBOAHUKOB U 06pa3oBaHue gyru.

MyTb TOKa He ABASIETCA HAAEXHbIM CoefMHEHMEM, B TOUKE HAUXYALIEro KOHTakTa obpasyetcs ayra. [aH-
HOE fIB/IeHUE Ha3blBalT «KOPOTKMM 3aMblKaHMEM uyepes Ayry». Tok Bo3pacTaeT A0 3HAUYeHWs, 3aBUCALLEro oT
CONPOTUB/IEHNSI MPOBOAHNKOB C YY4€TOM COMPOTMBAEHUS Ayrn. Kak npasBu/io, MexaHW4eckoe u Tepmumyeckoe
MoBpeXeHne NPOBOAHMNKOB COMPOBOXAAETCHA /IOKa/IbHbLIM NaBfeHeM NMPOBOAHUKA M UCNapeHneM MmeTanna
B MecTe ob6pasoBaHus Ayru. MicnapeHue mMeTtanna B BO3AyX B NPUCYTCTBMM 3NEKTPUYECKOl Lyru siBNsieTcs
OnacHbIM COCTOSIHMEM, NPUBOASLLIMM K BO3HUKHOBEHMIO AYyroBOro paspsiga (B3pbiea). Cuna gyroBoro paspsiga
3aBUCUT OT psAga napaMeTpoB LIENU, OCHOBHOE 3HauyeHWe VMMEEeT KOJIMUYECTBO 3/1eKTPUUYECKO aHeprumn, npo-
Tekall,ee B LENM NpM KOPOTKOM 3aMblKaHUM M KOAMYECTBE pachnaBfieHHOro maTepuana, AOCTYMNHOro Asns
ncnapeHms.
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10.3 OrpaHunyeHmne Toka

MnaBkne npepoxpaHuTenn obecneuymBarT OAUH U3 Hambonee ahpPeKTUBHbIX CNOCOBOB 3alinMTbl 060-
pyAoOBaHUs, nepcoHasna M KOMMNOHEHTOB OT yulep6a U MOBpexXAeHWin B pesynbTaTe KOPOTKMX 3aMblKaHUN U
KOPOTKMX 3aMblKaHU € 3axuraHnem ayru. MNpuynHa 3TOro 3akayaeTcs B CNOCOBGHOCTM MaBKMX BCTaBOK
orpaHmMumBaTb TOK. Kak ykazaHO paHee, niaBkue BCTaBKW NaBATCA M OTKAOYAKT TOK OYEHb GbICTPO MOJ BO3-
AelicTBMEM TOKOB BbICOKOI BesnumHbl (cM. 5.3.2). MukoBbIl TOK /c, 06pas3ytouuiica cpasy nocne pacnsasne-
HWUA NNaBKol BCTaBKM, 3HAUYUTENBHO HMUXE OXMWAAEMOro ToKa, a paboyas xapaktepucTtuka 12t nogaepxvusaetcs
Ha HW3KOM YpPOBHE, Tak Kak HanosiHATeNb B Kopnyce NpefoxpaHuTens racut gyry, obpasyouyca mexay
yacTsMK NNaBKO BCTaBKM (pacyeTHOe BpeMsi OTK/IHOUEHUS MNAaBKOrO NpefoxpaHuTens cocTaBnsieT MeHee
NnonoBuHbI Nepuoga). Mpy HU3KMX 3HAUYEHUAX MUKOBOTO TOKa /C BPEMSI OTK/IOUYEHUS, COCTaBsAOWEE MeHee
NoJIOBMHBLI Mepuofa, U Hu3kas pabouasi xapakTepucTuka 12t obecneuymBaloT cregyllne npeumyuiectsa B
c/lyyae KOPOTKOro 3aMblKaHUsA Wan Ayru:

- OTCYTCTBME MEXaHWYeCcKoro Uam TEPMMYECKOro NoBPeXAEeHWS NPOBOAHUKOB WM CUCTEM U30N5AULUNK;

- OTCYTCTBME MAABAEHUS UAW AYTW, WM HE3HAUYNTENbHOE NAaBfieHNe, Unn obpasoBaHue AYrn Ha ydacT-
ke KOPOTKOro 3aMblKaHUS;

- CYL,ECTBEHHO HM3KOE 3HAYEHWE YPOBHEWN 3HEpPruu Ayru, 4To cokpau,aeT AyroBoi paspsg.

10.4 HOMMHaNbHbIV YCNOBHbI TOK KOPOTKOrO 3aMblKaHMS, HOMUHa/lbHasA OTK/loYatrouas
CMoco6HOCTb

MponssoanTens ykasbiBaeT A/ COOPOK U KOMMNOHEHTOB 3/1EKTPUYECKUX CUCTEM HOMMUHAsNbHbI/ TOK KO-
POTKOro 3aMblKaHWs, PaBHbIl MakCMManibHOMY AONYCTUMOMY OXMAAEMOMY TOKY KOPOTKOrO 3aMblkaHus C Ta-
KON CMMOW M NPOAO/IKMNTENbHOCTbLIO, KOTOPbIE annapart BblAEpXUT Ha CBOMX BBOAAX.

HoMMWHanbHbI TOK KOPOTKOrO 3aMblkaHMA onpefenseTcs nyTem ucnblTaHuii. ns ycTpoiicTBa, cogepxa-
Lero niaBkyl BCTaBKy B KayeCTBe HEOTbEMJIEMOI 4acTW, 3TOT MoKasaTesib BblpaxakT Kak /cC— HOMWUHab-
HbIl/i YCNOBHbI TOK KOPOTKOro 3ambikaHus (cM. IEC 61912-1:2007, pasgen 5).

Kak npaBuno, TokoorpaHuyuBawLliMe nnaBkne npefoxpaHuTenn NPUMEHSOT B LEensxX C BbICOKUM 3Ha-
YeHVeM pacyeTHOro ToKa KOPOTKOro 3aMblKaHWus, Npu NpUMeEHEeHWN COBMECTHO, B COOpKax WM C BblkIlOYa-
Tensamu, oHn obecneymBaloT HEOOGXOAUMbBI YyPOBEHb OTK/tOYalOLW el CNOCOOGHOCTU MPU BbICOKAX 3HAYEHUAX
/cc ycTpolicTBa unm BbikaYaTens. 3To obecneynBaeT BO3MOXHOCTb 60/iee LIMPOKOrO MPUMEHEHUs CO0pKu
Unun ycTpoicTea ana obecnevyeHns TpeboBaHnini 6esonacHoCTM. HOMMHAaNBHBIA TOK /cc annapata nnm cb6opkn
[O/KEH OblTb paBHbIM MM 60Mee 0XMAAEMOro TOKa KOPOTKOrO 3amMblKaHUSA CUCTEMBI.

11 3awmTta KOHAEHCATOPOB A4/19 MOBbIWEHNA KO3dh(hruyeHTa MOLLHOCTH

B IEC 60269-1 n IEC 60269-2 He npuBefeHbl TpeboBaHUA U YC/OBUA NS UCNbITAHUA NAaBKUX npepo-
XpaHuTenel B LeNsIX C KOHAeHcaTopamu. MNpuMmeHeHMe nnaBkMX NpepoxpaHuTenei cornacHo IEC 60269-2,
kateropum npumeHeHns gG u gN, B Lensax 3awuTbl KOHAEHCATOPOB A/ MNOBbIWEHUSA KO3 duuneHta Mouy-
HOCTW SIBNAETCA HaAeXHOWN 3aliuToi, 3apekomMeHaoBaBLlel cebsa 3a A0/rMe rofbl MHXEHEepPHOW NpakTUKOW.

Ona HapexHol paboTbl nnaBkux npegoxpaHutenein gG n gN B faHHO 061acTh NpuMeHeHusa TpebyeTcs
BbIGOP MAaBKUX BCTABOK C YYETOM ClefyHLnX acnekToB:

- BbICOKME MyCKOBble TOkM, A0 100 pa3 npeBbllakliMe HOMUHA/bHBIA TOK KOHAEeHcaTopa;

- ANUTenbHbIn pa6ounii Tok, Ao 1,5 pa3 npeBbillawlWmnii HOMUHAMbLHbLIA TOK KOHAeHcaTopa (Bkawo4as
rapMOoHUKN);

- yBenumyeHue paboyero HanpsxeHua B 1,2 pasa B nepuofbl Manoil Harpysku B TeueHne 5 MuH;

- KonebaHusa paboyero HanpsxeHus B npegenax 1,1 pasa B TeyeHue 8 y;

- [ONYyCTUMble OTKNOHEHUS eMKOCTU KOHAEeHCcaTopoB (M, COOTBETCTBEHHO, paboyero toka) — +15 %.

HoMMWHanbHbI TOK NNaBKOM BCTaBKU BbIGMPAIOT C yYETOM:

- OTCYTCTBUSA NJAB/IEHUA WA YXYALWEHUS NNABKOTO 3/1IeMEHTa NpW NPOTEKaHUN MYCKOBbLIX TOKOB;

- OTCYTCTBMA NpexXAeBpPeMEHHOro cpabaTbiBaHMA NIaBKUX BCTABOK MPU NPOTEKAHUM pacyeTHbIX 3Ha4ye-
HWIA TOKa neperpysku.

HomuHanbHbI TOK NAaBkMX nNpegoxpaHntenein kateropuin gG n gN BblbupatoT oT 1,6 go 1,8 HOMUHANb-
HOro TOKa KOHAEeHCATOPHOl YCTaHOBKM WAN KOHAEHCATOpPHOW GaTapen. B Takux ycnoBusix nnaBkuii npegoxpa-
HUTeNb obecneynBaeT HafeXHyl 3aluTy KOHAEHCATOPOB OT KOPOTKOro 3aMblikaHusa. lMpu Heob6xoammocTu
3awmTa OT neperpyskn obecneuymBaeTcs C NOMOLLbLIO AONOMHUTENbHbLIX CpeacTB. Kak npaBuio, npegoxpaHu-
TEeNN B LEeNsxX 3alnTbl KOHAEHCATOPOB AJ/151 NOBbIWEHUA KO3(hULMeHTa MOLWHOCTU AO/KHbI UMETb 601bLINIA
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HOMWHANbHbIA TOK U 60/bllee HOMUHA/IbHOE HanpsXeHue. 3TO HEO06XOAWMO YYUTbIBaATb MPU NMPUMEHEHUN
naaBkUX NpegoxpaHuTenieid B MasiblX KOHAEHCATOPHbIX YCTaHOBKax ¢ 60siee BbICOKMM MYyCKOBbIM TOKOM OT-
HOCUTE/IbHO UX HOMWHAJIBHOTO TOKa.

MpumeyaHne — 3HaAYEHMSI MOMNEPEYHOr0 CEYEHUS COeAUHUTESbHLIX kabeneli BbIGMparT B COOTBETCTBUAM C
HOMVHa/IbHbIM TOKOM N1aBKMX NpegoxpaHuTteneii (cm. 8.2).

BbiGOp pEKOMEHA0BAHHOMO NAaBKOrO NpefoxpaHuTens AAs 3awuTbl KOHLEHCATOPOB [A/15 MOBbIWEHUS
KO3 hULMEeHTA MOLLHOCTU Hambosiee pacnpocTPaHeHHbIX pa3MepoB U HanpshxeHwii npuBedeH B Tabnuue 6.

Tabnunuya 6— Bbi6Op NIaBKOro NPefoXpaHUTeNs B LEsX 3almTbl KOHAEHCATOPOB A5 NOBbILEHWS KoaddmupeHTa
MOLLHOCTK (MnaBkue npefoxpaHuTeny B cooteeTctBum ¢ IEC 60269-2, cuctema A)

HomMuHanbHOe HanpsbkeHne (TpexdpasHas cetb 50 My), B

KoHpgeHcaTtop AN NoBbIWeHNs 400 525 690 1000
Ko3thpmLMEHTA MOLLHOCTH K=2,5 K=2 lc=15 K=15
MnaBkuii NpegoxpaHnTeNb 500 690 1000 a) 1500 b)

MoLuHocTb koHAeHcaTopa QN,

HoMuHanbHbIN TOK N1aBkoro npegoxpaHutens /N, A
KBAp, He 6onee PEAOXp

5 16 — — —
7,5 20 — — _
25 32 (35) 32 (35) — —
20 50 — 32 (35) —
25 63 50 — —
30 80 63 50 32 (35)
40 100 80 63 —
50 125 100 80 50
60 160 125 100 63
80 200 160 125 80
100 250 200 160 100
125 315 250 200 125
160 400 315 250 160
200 500 400 315 200
250 630 500 400 250

a) 690 B gonyckaeTcs B onpefeneHHbIX YCNOBUSIX, MPU COrlacoBaHny ¢ NPOM3BOANTEIEM.
b) 1200 nmn 1300 B gonyckaeTcs B onpefeneHHbIX YCI0BUAX, NPU COr/lacoBaHUM ¢ Npou3BOAUTENEM.

HoMuWHanbHbI/ TOK NIABKOTO MPEAOXPaHUTENs paccuyuMTbiBalOT No cieaywleli opmyne:

In=k-QN,

roe /n— HOMMHasbHbIA TOK N1aBKOro npegoxpaHutens, A;
Qn — MOLWWHOCTb KOHAeHcaTopa, KBAp;
K — Ko3(ppuymeHT, onpeaensemMsiii no tabnuvue 6.
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12 3awuTa TpaHcdopmartopa

12.1 PacnpegenunTesibHble TpaHC(OPMATOpPbl C BbICOKOBOJ/IbTHOWM NepBUUYHOI OGMOTKOIA

TpaHcopmaTopbl NUTAT 60NbLWNHCTBO HU3KOBOJIbTHLIX PacnpeAennTeibHbIX CUCTEM OT BbICOKOBO/IbT-
Hoi, cBbiwe 1000 B nepeMeHHOro Toka, NnepBMYHO 0OMOTKM. 3awimta Takux TpaHcopMaTopoB OT KOPOTKOro
3aMblKaHus, Kak NpaBuio, o6ecneymBaeTCsl BbICOKOBO/IbTHbIMY N1aBKUMK BCTaBKamMu B NEPBUYHOI 0OMOTKe,
a nnaBkMe BCTaBKM BblIGMpAOT Takum 06pa3om, UTob6bl OHWM MO BblAEPXMUBATb GPOCKM HamMarHu4MBaloLL,ero
Toka TpaHcdopmaTtopa npu nogaye 3aHeprum.

HV3KOBO/MbTHbIE N/IaBKME BCTABKM Ha CTOPOHE BTOPUYHOI OGMOTKM TakMx pacnpepenuTesibHbiX TpaHc-
hopmaTopoB ob6ecneynmBardT 3alWMTy CBSI3aHHbIM C HUMW NUTalOWMM NUHUAM. CnegyeT o6ecneynTb cesek-
TUBHOCTb MeXAy NAaBKMMW BCTaBKaMW, YyCTAHOBMIEHHbIMW Ha MEPBUYHON WM BTOPUYHON CTOpPOHAX OOMOTOK
TpaHccopmaTopa C y4eTOM COOTBETCTBYHLEro KoadhduuymeHTa TpaHcopmaLnmu.

12.2 PacnpegenutenibHble TpaHCOPMaTOPbl C HU3KOBOJIbTHON NEPBUYHOW OOMOTKOM

CornacHo npaktuke CeBepHOli AMepPUKW, HWU3KOBOJIbTHbIE pacnpejenunTesibHble CETU 4acTo BKKYa-
I0T TpaHcopMaTopbl C HW3KOBO/MIbTHOW NEPBUMYHOW W BTOPUYHOW O6MOTKamu, Hanpumep, 480/277 B wm
208/120 B. HoMMHan MOLHOCTM Takux TpaHCOpPMaTopoB, Kak NpaBuio, MOXET COCTaBNATb A0 HECKONbKUX
TbiCcAY KBA.

MnaBkue BCTaBKM Ha CTOPOHE NEepBMYHOK 0O6MOTKM TpaHcopmaTopa NPUMEHSAT ANa obecneyeHns 3a-
WNTbl OT KOPOTKOrO 3aMblKaHWsA, a Ha CTOPOHE BTOPWUYHOM 0GMOTKM TpaHcopmaTtopa niaBkue BCTaBKU Npu-
MEHSIT 015 3aWnTbl TpaHcdopmartopa OT neperpysku. [lonyckaeTcs npMMeEHeHMe NaaBKMX BCTABOK TO/bKO
Ha CTOPOHE MEePBUYHOI OOMOTKM, B OCTas/bHbIX C/Ay4YasiXx MPUMEHSOT AOMNOJIHUTE/IbHYI0 YCTaHOBKY NjaBKMX
BCTABOK B NnuTatolLeli uenn Ha CTOpOHe BTOPWYHOW O0GMOTKM, Kak ykazaHo B 12.1.

MnaBkne BCTaBKM Ha CTOPOHE MEPBUYHOIN OOMOTKM BbiGMpPAKOT NPU yC/I0BUM CTOMKOCTU K BO3A4ENCTBUIO
6pOCKOB HaMarHM4YMBaKLLEero Toka TpaHcopmartopa Cc yueToM CriefylLlmx 3HaYeHunii:

- 20-KpaTHOro 3Hau4yeHus Toka MepBMYHON OOMOTKM TpaHcdopmaTopa Mnpu NOSIHON Harpy3ke B TeyeHue
0,01 cwu

- 12-kpaTHOro 3Ha4YeHUs TOKa MepPBUYHON 0GMOTKM TpaHcdopmartopa Mpu MNOJSIHOW Harpyske B TeYeHue
01 c.

CenexkTMBHOCTb AJ/19 N/IaBKUX BCTABOK B MEPBUYHON M BTOPUYHON O0OMOTKaxX v APYryto 3awWuTy OT CBEpPX-
TOKOB criegyeT obecneumBaTb C y4ETOM COOTBETCTBYKOLLEr0 KO3 puumeHTa TpaHcopmMaymu.

B HekoTOpbiX 06n1acTaAX NPUMEHST TpaHcopmaTopbl C HU3KOBOJ/IbTHOW MEPBUYHOM M BTOPUYHOI 06-
MOTKamu, Hanpumep, 3apsfHble yCTpOWCcTBa A/ aKKyMy/sATOPOB W MHCTPYMEHTbI, N0 cOO6GpaxeHusam 6e3-
0onacHoCTU, C NUTaHMEeM OT CeTn HanpskeHuem go 110 B.

12.3 TpaHcdopmaTopbl AN5 LUeneit ynpaBfieHus

AN faHHbIX TpaHcopMaToOpPOB, UMEILLIMX HU3KYID MOLLHOCTb, NMUKOBbIA GPOCOK HaMarHMunBalLLErO
TOKa B NEPBOM MNOJIyNepuoae MOXeT NPEeBOCXOANThL TOK NOJIHOM Harpy3ku B 100 pa3. Kak npaBuno, TpaHcgop-
mMaTopbl AN Uenei ynpaBfeHUs MMeKT BHYTPEHHIOW TEMNJIOBYIO 3aluTy, MOCKOJIbKY YCTpO/CcTBa 3aluTbl OT
CBEPXTOKOB Ha CTOPOHE NepBMYHOW 06MOTKW, Kak MpasBu/io, AO/KHbI MMEeTb ropasgo 6osiee BbICOKUIA HOMMU-
Has, 4ToGbl CNPABAATLCA C OFTPOMHbLIM NMYCKOBbIM TOKOM.

13 3awuTta uenu anekTpoasurarens

13.1 O6wwme NosioxeHus

MnaBkue npeaoxpaHnTenu LWMPOKO NPUMEHSIOT A4S 3alUThl Lenei anekTpoABuratesein n nyckarenei
anekTpogBuraTesneii. B gaHHbIX Lensx NpMMeHsoT NaBkue npeaoxpaHuTeny obuiero HasHadeHus (kateropuu
npumeHeHuns gG u gN). VX HOMWHa/bHbIA TOK BbIGUPAKOT C yYETOM CTOKOCTU K MYCKOBOMY TOKY 3/1EKTPOABU-
raTensi, KOTOPbIA 3aBUCMT OT MeTofa nycka:

- B LWIECTb-BOCEMb pa3 60/iee HOMWHA/ILHOTO TOKAa 3/1EKTPOABUraTens A7 NPsSIMOro nycka npu NoJjiHOM
HanpsKeHuu;

- B Tpu-yeTbipe pas3a 60/iee HOMUHA/ILHOTO TOKa 3/1EKTPOABUTaTensl 471 CXeMbl «3Be3fa—TpPeyrosib-
HUK» UM aBToTpaHcgopMaTopa.
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C y4yeTOM BbilLEeyKa3aHHOro A0MNyCKaeTCcA NPUMEHSATb HOMUHAbHbIV TOK N1aBKOW BCTAaBKM C CYLLECTBEH-
HO 60n1ee BbICOKUMW 3HAYEHUAMW HOMWHA/IbHOIO TOKa 3neKTpoaBuratens.

Ana 3awuTel 3nekTpoABuratTesiel pekoMeHAyeTcss NPUMEHSATb MaBkne npefoxXpaHuTenn KaTeropum
npuMmeHeHnsa gD n gM, koTopble NpeAcTaBNAdT co60i naaBkme NpefoXpaHUTenn MOJSIHOTO AuanasoHa, u pe-
3epBHblE NPeAOXpaHUTeNn Kateropun npumMmeHeHus aM, npefHasHavyeHHble TOMbKO A/15 3alnTbl OT KOPOTKOro
3aMblkaHNs. YKasaHHble KaTeropum npMMeHeHus nnaBkuX npegoxpaHuteneli npegHasHayvyeHbl ANS BblAEPXN-
BaHWS BbICOKMX MYCKOBbIX TOKOB ABuratenss 6e3 Heo6XOA4MMOCTU YyBE/IMYEHUS HOMWUHANbHOIO TOKa, Kak 3To
TpebyeTca ANA naaskuxX NpefoxpaHuTesnei, UMeKLWMX KaTeropun npuMeHeHus obuiero HasHadyeHnsa. Xapak-
TEPUCTUKN KaTeropuii npumeHeHuns ykasaHol B IEC 60269-1 n IEC 60269-2.

Mpoun3BoanTenn nNaBKMX NpegoxpaHuTeneli NpefocTaBAAT WMHAOPMaULUK O NMPUMEHEHUM MAABKUX
npefoxpaHnutenein ana anektpoasurateneii. lNpegoxpaHutenu AnsA 3awWuThl Lenu gsuratens BbibupalwT C
y4yeTOM CefIeKTMBHOCTU C 3aliuTOli ABuratens, BbINOSIHEHHON Ha OCHOBEe pesnie neperpysku, COefUHEHHOro c
nyckatenem gsuratens.

13.2 KoopgnHauua nnaBKoOro npefoxpaHUTensa v nyckatensa afekrpoasuratens

KoopguHauua mexagy nyckaTensiMu 3/1eKTpoABuraTeniein n ycTaHOB/IEHHbIMWU AN UX 3alWUTbl MJaBKUMU
BCTaBKkaMu paccMmoTpeHa B cTaHgaptax M3K ans KoHKpeTHOro obopyaoBaHus, Hanpumep, IEC 60947-4-1.
OnpepgeneHbl gBa Tvna koopauHauuu: Tun 1 mn tmn 2 (cM. Takke Tabnnyy A.3).

YcnoBuem kKoopanHauuu siBnsietca obecnevyeHne HeoOGXOA4MMONM 3aliMTbl OT TOKA KOPOTKOro 3amMblKaHus
N CeNeKTUBHOCTU MeXAy nyckatenem u nnaBkMMu npepoxpaHutensamu. BoinonHeHue TpeboBaHWil No cenek-
TUBHOCTWM NO3BOMSAET u3bexaTb NOBPEXAEHUIA KOHTAKTOpa W HeXxenaTesibHOro OTK/KYEeHWSA Lenu 371eKTpo-
ABuraTens.

PekomeHgauuy no BbIGOPY NnaBKUX BCTABOK O/1 NPUMEHEHUA B KOMOUHaLMKN C KOHTakTopom/nyckaTe-
nem gsuratens npegocrtasfseT Npou3BOAMTENIb KOHTakTopa/nyckaTens.

Llenb gaHHOro nognyHkTa — npefocTaBnTb KOHEYHOMY MOJIb30BaTe/0 PYKOBOACTBO MO BbiI6OpYy npepno-
XpaHuTens, anbTepHaTUBHOIO yka3aHHOMY npoussoauTenem nyckatensa. Heobxogumo cobniogatb Tpebosa-
HUS MO MOHTaXYy.

B npunoxeHun A ykazaHa MeToAMKa UCMbITaHUA U pacyeTa, HE06X0AUMBbIX A1 AOCTUXEHUS KOOpAMHA-
uun Mexay nyckatenem Asuratens v naaskum npefoxpaHuTesiemM, KOTOPbIA ero 3awuuiaer.

VicnbiTaHnsA NPOBOAAT AN TPeX YPOBHEN 0Xumaaemoro Toka cornacHo IEC 60947-4-1:

a) B30He Toka /co, onpenesieHHOro Kak koopauHaunsa npyu nepexogHom Toke (cm. 13.4). VicnbiTaHnus npo-
BoaAT npu 0,75/co, Korga nyckaTtesnb [O/KEH OTKA4YaTb TOK 6€3 NoBpexAeHuin, a nnaBkuin npegoxpaHnTesnb
He cpabatbiBaeT, a Takke npu 1,25/co, korga npefoxpaHuTenb AO/MKEH cpaboTaTb A0 OTK/AKYEHUSA nycka-
Tensa (cm. pucyHok 12). NpoBepka KoopAuHaLuMM Npyu NEPEXofHOM TOKEe AO0NYyCKaeTCH KOCBEHHbIM MeETOAOM
(cm. IEC 60947-4-1:2009, nyHKT B.4.5);

b) Npu 3HaAYEeHUN OXMAAeMoro Toka «r» cornacHo IEC 60947-4-1:2009, tabnuua 12 (cm. Tabnuuyy A.2);

C) MpM HOMUWHA/IbHOM YC/IOBHOM TOKE KOPOTKOTO 3aMblKaHus /g, 3asiBJ/IEHHOM NPOM3BOAUTENEM KOMMY-
TauMoHHOro annaparta, ecnv oH 6on1ee NCnbITaTeNbHOro ToKa «r».

Bbl6paHHbIli NpefoxXpaHuTesib AO/MKEH BblAepXMBaTb MYCKOBOW TOK ABUraTens u BblbupaeTcs Ha OCHO-
BE peKoMeHAaLuii NpovM3BoAMTeNs B COOTBETCTBUM C HaLMOHa/IbHbIMW NpaBuaMn yCTaHOBKM M NpaBuiaMu
3/1eKTPOMOHTaXa.

Tunbl NNaBKMX BCTABOK ANA 3alluTbl 3nekTpoasuratenein npusegeHol B Tabnuue A.1

Touka cpabaTbiBaHMA NpefoxXpaHUTens M nyckaTens AO/HKHA Haxo4WTbCA B npejesiax oTKal4varuei
CNoCO6HOCTN nyckaTens, a npefoxpaHuTenb BblbMpaeTcsa Takum o6pa3om, 4TOObl OH He cpabaTtbiBan npu
NyCcKOBOM TOKe ABuratens (CM. pUCYHOK 12).

13.3 KpI/ITepVII/I KoopanHauun npn HOMUHa/IbHOM YCJ/TOBHOM TOKE KOPOTKOIo 3aMblKaHUA /q

PykoBoACcTBO MO BbIGOPY MakCMMasbHOr0 HOMWHA/IBHOIO TOKa ANA a/bTEepPHATMBHOrO Tuna MaaBKoro
npegoxpaHntens npueeaeHo B IEC 61912-1:2007, npunoxeHne A, ¢ y4eTOM cneayrumx TpeboBaHuii.

3HayeHns HanpsHKeHus, ToKa U YCIOBHOrO TOKa KOPOTKOro 3aMblkaHunsa /q ANS Lenu He A0SDKHbI NpeBbl-
lwaTb 3HaYeHus, yka3aHHble B COOTBETCTBYIOLWNX CTaH4apTax.

Ha ocHOBe xapaKkTepuCTUKW MNNaBKOro npepoxpaHuTensa onpefensawT- 3HavyeHusa /co u 12t ona Homu-
HaNbHOTO YC/IOBHOTO TOK& KOPOTKOTO 3aMblkaHua /g v npu HanpskeHnn und/2.

OnpefenieHHble Bblle 3HayeHnsa /co u 12t He 0MKHbI NpeBblWaTh CTaHAapTHbIe UCMbITaTe lbHble 3Ha4ve-
HUA.
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CooTBeTCcTBME BbilENPUBEAEHHLIM TPEOOBAHMAM O03HauYaeT, YTO NMaBKWUii MpefoxpaHUTeNb 3amMeHeH
NPaBU/IbHO U AONOJTHATE/IbHbLIX UCMbITAHWI MPOBOANTL He TpebyeTcs.

13.4 Kputepuu KoopgmHaumu npu nepexosHomMm Toke /co

/co — TOK, COOTBETCTBYIOLMIA TOUKE NepeceyeHns CpefHUX BPEMATOKOBbIX XapaKTepucTuk npepoxpa-
HUTeNsA 1 pesie neperpys3kn nyckarens (CM. pucyHok 12). MNMepeyeHb ucnbiTaHuii ansi obecneyeHns Tpebyemoli
KoopguHauum npu /co npuBeneH B IEC 60947-4-1:2009, nyHKT B.4.

OCHOBHbIMY (hakTopamu ABNAKTCA:

- XapakTepucTuka 6e3 NoBpexaeHuin pene neperpysku;

- /co He JO/HKHO NpeBblWaTbh 3HAYEHNUS 3NEKTPOANHAMMNYECKOTO BblLEPXNBAEMOrO TOKA KOHTAKTOB KOH-
Taktopa v pene neperpysku;

- BpPeMATOKOBAas xapakrepucTuka cpabaTbiBaHUS COOTBETCTBYHOLLEro NpefoxpaHuTens npu Tokax Bblille
/co foMKHaA UMETb 3HAYEHUE He HUXe, YEM XapaKTepuUCTMKa OTCYTCTBUS MOBPEXAEHWIA pene neperpyskm u
KOHTakTOpa B TOW 06/1acTuH, TAe NpefoXpaHnTe b BbIMOMHAET 3aWUTHYIO QYHKUMIO.

Mpn HEeOo6XoAMMOCTM YCTAHOBKM CMEHHOW MNaBKON BCTABKM aHa/IOTMYHOroO Tvna 6e3 AOMO/IHUTENbHbIX
UCMbITAHNA ee MepexoAHbll TOK He AOJ/IKEH MpeBbiWaTbh 3Ha4YeHue /co, HabnwagaeMoe Npy TUMOBbLIX UCMbITA-
HUSX, a ee BPEMATOKOBAsA XapaKTepucTuKa npu TOKax Bbllle /cO HE f0/XHA NokKa3biBaTb 60/blUEE BPEMS, YEM
BPEMS M/1aBKOW BCTaBKW, MPUMEHAEMOI B NPOBEPSIEMOI KOMOMHALMK, MHAYe MOXET MPOU30NATU MOBpexAe-
HMe nyckatens.

Bbl6paHHbIli C y4eTOM yKa3aHHbIX Bbllle TpeboBaHUii NnpeaoxpaHuTenb B cooTBeTcTBUM € IEC 60947-4-1
obecneynBaeT 3aliMTy nyckaTess M CBA3aHHOIO C HUM 060pPyAOBaHWUA OT CBEPXTOKOB, MPEeBbIAaLW X OTK/0-
yawlLy Cnoco6HOCTbL nyckaTesis 4O HOMUHA/IbHOrO YC/IOBHOTO TOKA KOPOTKOrO 3aMblKaHWs nyckaTens.

2

1 — ToK aBurartensi; 2 — BPEMSTOKOBas XapakTepucTuka paboTbl pefie neperpysku; 3 — BPEMSITOKOBAsi XapaKTepucTuka MiaBKoii
BCTaBKM; 4 — OTK/tOYaloLLast CNOCOB6HOCTb KOHTAKTOPa; 5— NepexoAHoit ToK /co; 6 — TemnepaTypHble npeaesbl penie neperpysku

PucyHok 12 — KoopaunHauumsa naaskoro npefoxpaHuTesnia nyckarens

13.5 Kputepun KoopgmHaummn npu UcnbltateslbHOM TOKe «I»

Mpu BbIGOpPE aHa/OMMYHOIO TMNa NAaBKOro NPeAOXpPaHUTENst YUNTbIBAKOT 3HAUYeHus /c u |2t, ykazaHHble B
IEC 61912-1:2007, npunoxeHue A. CobaogeHne ycrosuii gnsa 3HaYeHUin Toka /q NpUMeHUMbI 418 3HAYEHWUN
TOKa «I»,

14 3awmTa aBTOMaTUYECKUX BbIK/lKOUaTenen B uensdax ¢ HOMNHaJIbHbIM
MOCTOAHHbIM N NEPEMEHHbIM HaNps>XeHnem

ABTOMAaTMYECKME BbIK/IOUATENM, OTK/OYaoLWas Cnoco6HOCTb KOTOPbLIX HUXE, YEM OXWUAAEMbI TOK KO-
POTKOTO 3aMblKaHWUs B CETW, CleyeT 3aluliaTh ONOMHUTENbHBIM YCTPOWCTBOM 3alMThl OT KOPOTKOTO 3aMbl-
KaHWs, UMEKLLIUM [OCTATOYHO BbICOKYH OTK/HUAIOLLY CNOCOGHOCTb.

TokoorpaHuyvBaiwLlme njaBkUe BCTABKM — ONTMMAsIbHOE pelleHve A/ AaHHOro Tuna MNpYMeHEeHUi
(cm. prcyHok 7, F1u C.,). Mpu KOPOTKOM 3aMblKaHWM TOKOOTPaHWUYUBAOLWNE NIABKUE BCTABKU GbICTPO pasmbl-
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KaloTcsl (MeHee YeM 3a YETBEPTb Nepuoaa), C CHUKEHMEM 3HAYEHUI 0XMAAaeMOro Toka 1 3NeKTPUUeckoli aHep-
rMv, NocTynawLwmnx Ha aBToOMaTUUYEeCKNIi BbiK/loYaTe b, YCTAHOB/IEHHbIV HUXE B LLENW OTHOCUTE/IbHO MJ1IaBKOTO
npefoxpaHnTens, A0 YPOBHEN, nexawux B npegenax BO3MOXHOCTE aBTOMaTUYECKOrO BblkaYaTens.

MpumeHaeMas niaBkas BCTaBKa MOXeET OTHOCUTbLCS K kaTeropum ob6uiero HasHadyeHus (gG u gN), kate-
ropum NpUMeHeHns pes3epBHON 3awnTbl (aM) nan KaTeropum NPpUMMeEHeHNs NOJIHOTO AManasoHa, NpUMeHseMo
B Lenax anektpogsuratens (gD n gM).

OcCyLW,ecTBUTb BEPHbIi BbIGOP KaTeropun NpMMeHeHMa NJaBkoOro NpefoxpaHuTens u ero HoMuHana gna
3alUMTbl KOHKPETHOTO aBTOMAaTUYECKOro BblK/loUaTeNsl HEMPOCTO, U HaAeXHble pe3y/bTaTbl HEBO3MOXHO MNO-
NYUYUTb UCKHOUYNTENIBHO MYTEM pacyeToB.

OCcHOBHasi npuymMHa Takoil npo6sieMbl BbiGOpa 3akntoyaeTcsi B TOM, YTO YPOBHU BblAepXMBAeMOro nu-
KOBOTO TOKa W CKBO3HOro |2t pasnuyaloTcsi B 3aBMCUMMOCTM OT TuUNa aBTOMATUMYECKOro BblK/OYaTENs cpeau
npounsBoamnTenein aBToMmaTuvyeckux BbikawuaTtesnein. Ana obecnevyeHnss 6e30NacHOCTM MepcoHasa U 3awuThbl
aBTOMAaTUYECKOro BblK/tOUATENS KAaTeropus NpUMeHeHUss NpefoXxpaHnTene 1 HOMMHasIbHbIE XapaKTepUCTUKM
NPOBEPSOT B COYETAHNMN C aBTOMATUYECKUMU BbIKIOYATENSIMU, BK/IOYEHHBIMW B LieNb Nocne npegoxpaHute-
nen.

PesynbTatbl 3TUX WCNbITAHWIA U BO3MOXHble NOcnefoBaTes/ibHble KOMOGUHALUM MpefoxpaHutTeneii/Bbl-
KnoyaTtesneli npefocTaBAslOTCA NPOU3BOAUTENEM NpefoXpaHuTesneid WM aBTOMAaTMUYECKUX BbiKAYaTenei
WM COOTBETCTBYKLMMMN YNOSTHOMOYEHHbLIMWU OpraHaMu, KOTopble MPOBOAUAN UCMbITAHUS 3TUX KOMOUHALWIA.

JlonyckaeTcs ycTaHOBKA N/iaBKMX BCTABOK afibTEPHATUBHONM KaTeropuu NpUMEHEHUS, OT/IMYHBIX OT TeX,
KOTOpble MPUMEHSININCL NPU CEPUINHbIX WCNbITAHWUSX, NPU BbINOSIHEHUMN CMAEAYOWEro yc/0Busa: anbTepHaTuB-
HbIA TUN MJABKOW BCTABKM MMEET 3Ha4YeHus /p n paboyeii xapakTepucTukn 12t, meHee nan paBHble 3HAYEHUSM
nepBoHayasbHO UCNbITAHHOIO N/IABKOTO NpeaoxpaHuTens.

15 3awmTa nosynpoBOAHMKOBBLIX NPUGOPOB B LIENSX C HOMUHA/IbHbLIM
MOCTOSIHHBLIM Y NEePEMEHHbIM HanpsKEHNEM

BbigepxnBaemble 3HayeHus |12t nonynpoBOAHNKOBbLIX NPUOOPOB C HOMUHANIbHLIMW 3HAYEHUSIMUW 3HA4YU-
TENbHO HWXe Tex, KOTopble onpeaeneHbl ANnsS ApYrux NnpubopoB v Leneli ¢ COOTBETCTBYWLWMMM HOMUHANAMU.
MnaBkue BCTaBKW, MPUMEHAEMbIE B LEenax, coAepxaliMx nosynpoBOAHUKOBbIE NPMOOPbLI, AO/MKHbLI cpabaTbl-
BaTb NPW 3afaHHbIX ToKax GbICTpee, YeM MIaBKME BCTaBKW, MPUMEHSAEMbIE B APYTUX LENsX.

Kak npaBunio, B 04HOI YacTu 060pyA0BaHUA NPUCYTCTBYET HECKO/IbKO MOMYNPOBOAHMKOBLIX NPU60OpPOB,
Hanpumep, BbINPAMUTENb WX UHBEPTOP. 3awmnTHOe 060pyAoBaHMe AO0KHO MOMHOCTbI0O obecneymBaTtb Bbl-
NoSTHEHUE CNEeAYKLWMNX YCNOBWIA:

B cnyyae HeucnpaBHOCTWM MOJSYyNPOBOAHWMKOBOrO npu6opa Bpems cpabaTbiBaHMS NaBKUX BCTaBOK
LO/MKHO obecneumBaTtb nNpefoTBpalieHne NOBPEeXAeHUs APYTrMX YCTPOWCTB (B CBA3M C 3TMM OMNbIT nokasan,
4YTO NOJSTYNPOBOAHUKM BbIXOAAT U3 CTPOSA C KOPOTKMM 3aMblkaHueM, 06pa3ys TOKM 60/bLIOKA BE/INYMHBI).

B cnyyae Apyrux HeucnpaBHOCTEN B 060pyAoBaHuM cpabaTbiBaHWE MAaBKMX BCTABOK LOJ/HKHO MpoMC-
XO4WUTb [0 TOro, KAK BO3HWKHET KOCBEHHbIN yuiep6 nosiynpoBOAHMKOBLIM npubopam. MNoTeHumanbHO onacHble
neperpysku no TOKy crefyeTt yCTpaHuTb A0 TOro, Kak ycTpoiicTBa 6yayT NOBpeXAEHbI.

CpabaTbiBaHMe MaBKUX BCTABOK He AO/DKHO Bbi3biBaTb HELOMYCTMMO BbICOKOE MepeHanpsiXeHue Ha
Nto60M 13 NOAYNPOBOAHUNKOBBLIX YCTPOMCTB.

TpeboBaHMa K XxapakTepucThkam MaaBKUX BCTaBOK AN 3aluTbl MOJYNPOBOAHUKOBbLIX YCTPOWCTB MNpu-
BedeHbl B IEC 60269-4, 1 Takue njaBkMe BCTaBKM OTHOCATCSH K KaTeropuy «4acTUYHbIA granasoH» Unn «pe-
3epB», kareropusa npuMmeHeHnsa aR. MNnaBkue BCTaBKM YAaCTUYHOrO gManasoHa Ans 3awutbl BeinpaMutens (aR)
obecneunBaldT ObICTPYH 3alUTy YCTPOWCTB, B CMCTEMax MOXeET NoTpeboBaTbCs asibTepHaTUBHasA 3awurta
YCTPOICTB TEMN/IOBOW Meperpyskun, niaBkux BCTaBok gG wav Apyrux yCTPOWCTB 3aluThbl Lenu AN 3awmnTbl Apy-
rMX 3N1eEMEHTOB CXeMbl. HWXHWIA npefen xapakTepucTuK nNnaBKoi BCTaBkM Tuna aR onpegenseTcs KpaTHbIM
HOMMWHaNbHOMY TOKY.

Mo mepe pasBuUTUA METOAO0B 3alMTbl BO3pacTaeT NOTPe6HOCTb B MaBKMX BCTaBKax 4J/15 3alWUTbl NOy-
NPOBOAHMKOBbLIX NPUBOPOB C OTKAOYaKLWEel CNOCOOGHOCTBIO «MOMHOFO AManas3oHa», 4YTo ycTpaHseT Heobxo-
OVMOCTb B OAHOM WAW HECKOJIbKUX KOMMOHEHTax, YNOMSAHYThIX Bbile. B kauyecTBe nprvmepa MOXeT paccma-
TpUBaTbCH yCTaHOBKA MMaBKNX BCTABOK HA CTOPOHE MOAK/MHYEHUS UCTOYHMKA NUTAHWUA B3aMeEH yCTaHOBKU Ha
CTOpOHe nuTaHusa npeobpasosaTenisa. B aToM cnyyae nnaBkas BCTaBka A0/MKHa obecneuynBaTtb 3aluTy Kabens
B JOMNOJIHEHMNE K CUJIOBbIM MOJIyNpOBOAHMKAM B npeobpasoBaTesisHOM 060pyg0BaHuu.
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B IEC 60269-4 yka3aHbl ABe AOMOJIHNTE/IbHbIE KaTeropun ¢ nosiHbIM Anana3oHoM, a UMEHHO «gR», on-
TUMMN3NPOBAHHbIE A1 06ecneyeHnss HU3KOro 12, n «gS», onTMMN3MpPOBaHHbIE A58 06ecneyeHns HU3KOro pac-
cenBaHuA MOLHOCTKW. NaBkMe BCTaBKM «gS» ob6ecneymBaldT COBMECTMMOCTb CO CTaHAAPTHLIMWU OCHOBaHWA-
MW NAaBKMX NpegoxpaHuTesneid n KoM6MHaunsasMmn 4pyrux ycTpoOWcTB € npefoxpaHuTtensamu. MNnaskue BCTaBKU
gR 1 gS po/xHbl cpabaTbiBaTb B TeYeHWe CTaHA4apTHOro BpeMeHu npu Toke, B 1,6 pasa npesbllalWwem nx
HOMMWHasbHbIV TOK, OAHAKO OHW [0J/IKHbl MMETb 3HayeHune, ykasaHHoe B Tabnuue 7 41 YC/IOBHOTO BPEMEHM.

Tabnuua 7— YCNOBHbI TOK OTCYTCTBMS NaB/IEHUS
Tun «gS» Tun «gR»
1>25/n 113/n

B 3aBMCUMOCTN OT PacnosiIoXeHUs MJaBKOW BCTaBKU B L,ENu, B KOTOPOI/ NMPUMEHSAKTCA NOYNPOBOAHUKMA,
nnaBkas BCTaBka pacCUUTbIBAETCH C y4eTOM YC/IOBUA NEepeMEHHOro TOKa KOPOTKOro 3aMblKaHUs u/unm c yye-
TOM YC/IOBMIA MOCTOSIHHOTO TOKa KOPOTKOro 3amMblikaHus. CrneayeTt BbibupaTb NaaBKne BCTaBKW C COOTBETCTBY-
IOLWMMN HOMUHAIBHBIMW HAaNPSHKEHUSIMU M OTK/IK0YaKLWen cnoco6HOCTLIO.

HoMuHanbHOe NOCTOAHHOE HanpsXXeHue naaBKol BCTaBKW 3aBMCUT OT MOCTOSAHHOW BpPeMeHU Lenu, Ko-
Topas onpefensetr HOMMWHAN NAaBKOW BCTaBKW. [MOCTOAHHbIE BPEMEHU LENM, Ha OCHOBE 3HAYEHUS KOTOPbIX
NPoBePAITCA NAaBkMe BCTaBKU A8 3alMTbl NOJYNPOBOAHWKOB, YKa3zaHbl B HacToAWEM cTaHfapTe v npeg-
CTaBNAKT CO60lM MOCTOSAHHbIE BPEMEHW B 3Heprocucrtemax. 3awuta MHBeEpPTOPOB HanpsikeHusa (VSI) — aTto
0co6bI/i cnyyaid, Korga B Lenu NUTaHus NPUMEHSTCA KoHAeHcaTopbl. B VS| nocTosHHas BpeMeHU uenu Mo-
XeT UMeTb 3HauYeHUs 3HauyUTesIbHO HMXEe, YeM B TPaLMLMOHHbIX CeTAX MOCTOAHHOrO TOKa, U B CBA3U C 3TUM
IEC 60269-4 BkntouyaeT TpeboBaHUA K crieynasbHbIM WCAbITAHUAM A8 NAaBKMX BCTaBOK, C MOC/eAYHLUNM
onpegeneHneM HOMUHaNbLHOIO HanpsxeHusa VSI B AOMNO/IHEHME K NPUCBOEHHbIM HOMWHaNam nepemMeHHOro un
NOCTOSIHHOTO HanpsXeHus.

MpousBoanTenu nnaBKMX BCTABOK ANS 3alUTbl NOAYNPOBOAHMKOBbLIX NPMOOPOB NpefocTaBAAT pPeKo-
MeHOauun Mo BbI6GOPY MMaBKMX BCTABOK AJ/1S Pas3/IMYHOrO CrnekTpa npumeHeHuii. laHHas uHdopmauyus npu-
BeJeHa:

- B npunoxeHun AA IEC 60269-4:2009 yka3zaHbl pekoMeHAauuu no KoopAMHaLMM NaaBKMX BCTABOK C
noNynpoBOAHMKOBbLIMM Npuéopamu. B ykazaHHOM MNPUIOXKEHUM MNpUBEAEHbI OXWUAAEMble XapaKTepucTuku
NNaBKUX BCTABOK C TOYKN 3PEHUSA VX HOMWHA/OB W LENeil, 4YacTblo KOTOPbIX OHW SABAAIOTCS, ANA obecnevyeHns
Bbl6Opa nnaBKMX BCTaBOK;

- B npunoxexHun BB IEC 60269-4:2009 npuBefeH nepeyeHb MHpopMayuun, npegocTaBisieMoil Npon3Bo-
antenem B TpeboBaHMAX NO 3KCn/yaTauuu A5 MAaBKUX BCTABOK, NpeAHas3Ha4YeHHbIX A4S 3aWuTbl NOynpo-
BOAHWKOBbIX Npn60OPOB;

- IEC/TR 60146-6 — 3TO pyKOBOACTBO MO MPUMEHEHUIO MAAaBKUX NpefoXpaHuTesnein gnsa 3awmnTtbl Nosy-
NPOBOAHMKOBLIX Npeobpa3oBaTenieil 0T CBEPXTOKOB. OHO orpaHuynBaeTcsa npeobpasoBaTesiiMu C JIMHENHON
KOMMyTauuein B OAHOCTOPOHHUX M ABYCTOPOHHMX coeAnHeHnsX. B ykazaHHOM cTaHfapTe npuBefeHbl Tpebo-
BaHMA MO NPUMEHEHMI0 NpeaoxpaHnTeneil ¢ yueToM xapakTepucTuk npeobpasosarteneit, cobnwogeHve Tpebo-
BaHWA obecneynBaeT NPMMEHEHUE NNAaBKMX NpefoxpaHuTteneli ¢ NosynpoBOAHUKOBbIMKU Mpeobpa3oBartens-
MM, OOMOSIHUTENIBHO B HAcCTOsAWEM CTaHAapTe NpuMBEAEHbl pekoMeHgauun no obecnedyeHuto 6ezaBapuiiHol
pa6oTbl npeo6pasoBaTesieil, 3alUMEHHbIX NIABKUMU NPefoXpaHUTensamMu.

16 lNpepoxpaHnTenn B Kopnycax

16.1 OO6LUMEe NONOXEHUNA

Mpu ycTaHOBKE NAaBKWX MpejoxpaHuTesnei B Kopnycax C OrpaHU4yeHHbIM TennosblgeneHnem ux pabo-
Yyasa Temnepatypa MOXeT [OCTuUraTb YPOBHS, KOTOPbI N3MEHSAET UX CTaHJapTHble XxapakTepucTuku. B ycnosu-
X 3KcnayaTtauum cornacHo IEC 60269-1 yunTbiBaeTcs aTMOCEPHbI BO3A4YX C OKpyXatllLielh Temnepatypoi
[o 40 °C.

He cywiecTByeT obLiero npaBmna Ass onpefeneHvns npefesbHblX nokasaTtenen onis npuMeHeHus nnas-
KMX nNpegoxpaHuTenein B NpakTUYeCKMX yCTaHOBKaxX C OrpaHMYeHHbIM MPOCTPAHCTBOM W TeMnepaTtypoil OKpy-
Xarwowen cpegbl Bbiwe 40 °C. B Takux cnyyasx Heo6X04MMO KOHCY/bTMPOBATbCA C NPOU3BOAUTENAMU Npefo-
XpaHuTteneli n obopynoBaHus.
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16.2 MpepenbHas TeMmnepartypa akcnayartaymm naaBkuUxX BCTaBOK KaTeropum npumeHeHus gG
cornacHo IEC 60269-2 — cucrtema A

[MpoBefeHHbIE ncciefoBaHNA MoKasbiBalOT, YTO NpejenbHasa Temnepartypa HoXeBoro KoHtakta 130 °C
ABNsAeTcA fonycTumoli. jonyckaeTca 4OCTWXEHMe npefesibHol Temnepatypbl NPy UCNbITAHUM Ha CTONKOCTb K
MOBbILLEHWIO TeMMepaTypbl UCKTOUYNTESIbHO A1 COOPOK U3 HECKONbKMX NpefoxpaHuTenei.

OT0 cooTBeTCTBYeT TpeboBaHMAM AN1A NnaBkux BCcTaBok gG B cooTBeTcTBUMM Cc IEC 60269-2, cuctema
A. N3mepeHnsa TemnepaTtypbl HOXEBOro KOHTaKTa OTHOCUTEsIbHO TemnepaTtypbl OKpyXawlero Bo3fyxa wau
KfiemMM NpoBOAAT cnefyrlmnm obpasom:

- 6nuxaliwan AoCTynHas KOHTPOJ/ibHAs ToYKa K N1aBKOMY 3/IEMEHTY;

- M3MepeHune TemnepaTtypbl Ha TBEPAbIX MeTa/l/IMYeCKUX KOHTakKTax;

- MPUMEHMMO KO BCEM KOHCTPYKLUUAM npepoxpaHuTesnei.

MpepensHasa Temnepartypa 130 °C sBnsieTca MakcMMasibHON AN KpaTKOBPEMEHHON paboTbl. B cnyyae
NPoAO/MKUTENBHON paboThl peKOMeHAOBaHa npegencHas Temnepartypa 100 °C.

16.3 MNpoyue nsaBkMe BCTaBKU

Mo NpUMeHeHW0 NNaBKNUX BCTABOK MPU OT/IMYHbLIX YCIOBUSAX 3KCMAyaTauuy OT pacCMOTPEHHbIX B HACTO-
SlWemM cTaHgapTe Heo6XxoAMMO NPOKOHCYNbTMPOBATLCA C MPOU3BOAUTENEM NPefoXpaHuTens.

17 YcTaHOBKW MOCTOSIHHOroO TOKa

17.1 O6wme nonoxeHuns

WNCTOYHMKN MUTAHMA NOCTOSIHHOTO TokKa NMPUMMEHSIIOTCA BCe wWMpe, U B 6amxaiwem 6yaywem o65acTb
UX NpUMeHeHna 6yaeT paclupsAaTbCs, HanpuMep AN pacnpefeneHHol BblpaboTku U obnacTteli 3fekTponu-
TaHMA OT UCTOYHWKOB MOCTOSIHHOIO TOKAa: BETpsHas 3Heprus, rmgpoaHepretuka, ®3C, reoTepmasnbHas aHep-
rMa, TOMJIMBHbIE 3NEMEHTbI, 3apsiika u/vnu nutaHue 3N1eKTpoMobuneir, akkyMynaTopoB 1 APYTUX YCTPOWCTB
XpaHeHusa aHepruu, pacnpegenuTesnibHble CEeTU, NPOMEXYTOYHbIE 3BEHbS MOCTOSHHOIO TOKa A1 HECKONbKUX
npmeBofoB, npeobpasosatenn DC/DC, a takke AC/DC u uyenei ynpaBieHus.

Kak npaBuio, XapakTepuCTUKM UCTOYHMKOB NUTAHUS MOCTOSIHHOrO TOKa OT/INMYalTCS OT MCTOUYHUKOB
nepemMeHHOro Toka. K HUM OoTHocATCs 6aTapewn, KoTopble o6ecrneymBaloT CTabu/IbHYI0 MOLWHOCTb U hoTo3Nne-
MEeHTbl. TUMbl LCTOYHWKOB NMUTAHMUA NOCTOSIHHOTO TOKAa YYMUTHIBAKT NPY MPUMEHEHUMN 3aLlLUTHLIX Mep 1 BbliGope
YCTPOICTB 3aWuThl 1 060pyA0BaHNS.

17.2 3awmTta OT KOPOTKOro 3aMblKaHUA

TokoorpaHuumBalwL e nnaBkMe NpefoxpaHnTenun, kak NnpaBnuao, NPUMEHSIOT B cMcTeMax NepemMeHHOro
TOKa M B CMCTEMaxX MOCTOSAHHOrO ToKa. NokasaTenn NOCTOSIHHOrO Toka MjaBKUX BCTABOK OT/IMYAKOTCS OT rnoka-
3aTefnieil NepeMeHHOro Toka, No3ToMy NpefoxpaHnTenn NepemMeHHOro Toka He AonyckaeTcs NMPUMEHATb B Le-
NsiX NOCTOSIHHOTO Toka. He cyw,ecTByeT NpoCcTOro npasuia HaAeXHoro npeobpa3oBaHMa HOMUHaNa Hanpsxe-
HVUA MEepeMeHHOro Toka M/aBKO BCTABKM B HOMMWHAsT HamnpshkKeHMa MOCTOAHHOTO Toka. B uensax nepemMeHHoro
TOKa K03(hpULMeHT MOLLHOCTU ABASIETCSH OCHOBHLIM NapamMeTpoM, KOTOpbI/i HEOBXO0AMMO YUMTbIBaTh; B LEensax
NMOCTOSIHHOTO TOKa NMOCTOsiHHas BpemeHn T = L/R (cm. pucyHok 13) aBnsetca onpegenswowmm daktopom. Mo
Mepe YBe/MYEeHUA NOCTOAHHO BPEMEHU MaKcuMMasibHOe NOCTOsIHHOe paboyee HanpshkeHue cHuxaetcs. OT-
KnryvarLwas cnocobHOCTb B LLensiX MOCTOSHHOIO Toka A5 N1aBKOW BCTaBKM OonpeaesnsieTcss nyTeM UcnbiTaHuii
B UCNbITATENbHOW Lenw.

B ycnoBusiXx KOPOTKOro 3amMblkaHMA NOCTOSIHHOrO TOKa Npouecc cpabaTbiBaHUSA NaBKOro npegoxpaHuTte-
NS aHasiIornyYeH yCnoBUAM NepeMeHHOro Toka (CM. pucyHok 3). Mpu 3Tom Toku cpabaTtbiBaHMA He fonyckaeTtcs
6paTb M3 MMEKLWMUXCSA KPMBbIX NEPEMEHHOrO TokKa cpabaTbiBaHWsl, MOCKO/IbKY OHW 3aBUCAT OT MOCTOSIHHOM
BpeMeHU ueneii. 3Ha4eHMA NOCTOAHHOIO TOKA yKasaHbl B TEXHUYECKON AOKYMEHTaLUM npousBoanTenein nnae-
KX npepoxpaHutenein, 1M6o onpeaensiioT NyTeMm UCMHbITaHUIA.

B oT/Anume oT gpyrmx npubopoB AN MSIaBKUX NpefoxpaHuTenein He TpebyeTcs cobalfeHUe NoMsipHO-
cTh.
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PucyHok 13 — Llenb NoCTOsIHHOrO ToKa

17.3 3awwuTta OT Neperpysku

B ycnoBusix neperpysku, npu pa6oTte 6e3 orpaHuyeHus Toka, cpabaTbiBaHMe MABKOrO npegoxpaHute-
Ns B LENAX NEepeMeHHOro M NOCTOSIHHOrOo Toka pasnuuyaeTtcs (CM. pucyHok 14). Mockofbky nepuoaunyeckuii
Hy/NleBOl TOK OTCYTCTBYET, HOMWHA/IbHOE HaMpsiXeHWe MOCTOSHHOTO TOKa HMXe HOMWHANbHOTO HanpsikeHus
nepemMeHHOro Toka.

A— O)KVI,EI,aeMbIVI TOK; B — BOCCTaHaB/MBatoLLee HanpshkeHve

PucyHok 14 — Onepauus OTKNHYEHUS B LENW NMOCTOAHHOIO TOKa

3HayeHns NOCTOSAHHOIO HaMpsXXeHUs, ykasaHHble B MapKMpPOBKe MjiaBKUX BCTAaBOK COrnacHo TpeboBaHu-
SIM, ycTaHOB/IeHHbIM B IEC 60269-2, cBsi3aHbl C NOCTOSAHHOW BpeMeHn 20 MC M OTK/oYalLeil cnocobHOCTbIO
He meHee 25 KA. lna 60nee BbICOKUX NN 60/1€e HU3KMX 3HAYEHWUIA MOCTOSSHHON BPEMEHU NPUMEHSKTCS pas-
NINYHbIE HOMUHA/bHbIE 3HAYEHUS HAMNPSXXeHWs, MHopMaLna 0 3HaYeHUsX npefocTaBnseTca npousBoauTe-
nem npegoxpaHuTesneil unn onpepenseTca ucnbiTaHnamu. CTaHgapTHbIe HOMUHA/IbHbIE 3HadYeHus pabouero
HanpsHKeHUs npepoxpaHuTeneil NOCTOSHHOrO Toka nNpuBefeHbl B Tabnuue 5. MocToAHHbIE BpeMeHu B o6na-
CTAX NPUMEHEeHUA NpuBeAEHbl B Tabnuue 8.

Ta6nunua 8— MocTosIHHbIE BPEMEHW PACMPOCTPaHEHHbIX CETEN NMOCTOSHHOIO ToKa

MpuMeHeHne lMoCTOsiHHAA BpeMeHH, MC
MpOMBILLIEHHBIE LiEnW YNpas/ieHnss U Harpy3ku NMoCTOSAHHOTO TOKa <10
BaTapeliHble UCTOYHUKM NuTaHus ans VBN <5
[surarenu n npusogpbl NMOCTOSHHOIO TOKa 20—40
MarHuTbl 1 NepucepuitHble NCTOUHKKM NUTaHUS [o 1000
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17.4 BpeMATOKOBble XapaKTepucTukun

CpefiHne BPEMSITOKOBbIe XapaKTepUCTWKU, MpUBEAEHHble MPOU3BOAUTENSIMU NSIABKUX NMpefoxpaHuTe-
neii, palwT cpeAHeKkBagpaTUuHble 3HauYeHUs paboyero Toka, KOTOpble WAEHTWUYHbI 3HAYEHUSIM MOCTOSAHHOrO
TOKa B CTaGU/IbHOM COCTOSIHMM. B yCcnoBUSIX NepexofHOro npouecca MIHOBEHHblE M cpeAHeKBagpaTuuHble
3HAYEeHUs1 MOTYT B 3HAUUTESILHOI CTEMNEHM pas3nmyaTtbes. Takum o6pa3oM, BpeMsITOKOBaA XxapakTepuctuka 3a-
BVWCUT OT NOCTOSIHHON BpeMeHU 3aMKHYTO HakopoTKo Uenu (CM. pucyHok 15).

PucyHok 15 — Bpemsi cpa6aTbiBaHUsi NPeioXPaHNTENst NPU PasHbIX NOCTOSIHHBIX BPEMEHM
B LIEMM NOCTOSIHHOTO TOKa

18 ABTOMAaTUYECKOe OTCcoeAuHeHMe A1 3alUTbl OT NOPaKEHUS 3/1EKTPUYECKUM
TOKOM B yCTaHOBKax 3/aHuii

18.1 O6wme NoNoXeHust

TokoorpaHnumMBawL,as nnaskas BCTaBka — 370 3allUTHOE YyCTPOKCTBO, cNnocobHoe o6ecneynTb NOJTHYIO
3awunTy uenu. NMpUMeHAT A9 3aWunTbl OT NOPaXeHUs 3N1eKTPUYecKMM TOKOM MyTeM aBTOMaTUyecKoro oT-
KMOYEHNS NUTaHUA.

3awmra nytemMm aBToMaTuyeckoro oTkar4vYeHns nutaHna npmueepeHa B IEC 60364-4-41:2005, nogpasgen
413.1.

CyL,ecTBYOT TPU OCHOBHbIE CUCTEMbl HU3KOBOJIbTHbLIX pacnpegenutenbHbix ceten (TN, TT un IT).

18.2 MpuHUMN 3aWNTbI

3awuta nytem aBTOMaTUYECKOro OTK/HOYEHUA NMUTaHUA OCHOBaHa Ha cpabaTbiBaHWM M1aBKOW BCTaBKW,
OTKNoYallWwen uenb NMTaHua. B cayyae KOPOTKOro 3aMblKaHWsA Mexay TOKOBefyllieil 4acTbl W OroJIEHHOMN
(npoBoasLeit) YacTbio WM 3alMTHBIM NPOBOAHWMKOM B Lenu unu obopyaoBaHuy npegnosiaraeMoe Hanpsxe-
HVe npukocHoBeHus 6onee 50 B nepemeHHOro Toka uam 120 B NOCTOAHHOrO Toka 6e3 nynbcaumnii He AOMKHbI
COXPaHATbLCA [0CTATOYHO A0/1T0, YTOObl OKa3blBaTb BpeAHOe (hu3nosiornyeckoe BO3LENCTBME HA 4YesiOBeKa.
He3aBncumMO OT HanpsHKeHWs MPUKOCHOBEHWS, B OnpefefieHHbiXx 06CToATeNbCTBaX AONyckaeTcA BpeMs OT-
KNno4yeHns He 6onee 5 c. Ana HekoTopbix TUNnoB cetein (TN, IT) TpebyeTcs 601ee KOpOTKOE BpeMS OTKAHOYe-
Hua. Cm. npumepsl B 18.3.

Ona onpepeneHns ycnoBWil OTKMHOYEHUA MWCTOYHMKA MWUTAHMA C TOKOOrpaHW4YMBalWWMK NNaBKUMU
BCTaBKaMy Heob6X0A4MMO yKa3blBaTb BPEMSATOKOBYIO XapakTepucTuky. Heob6xoAnmo yuynTbiBaTb BPeMs OTK/IHO-
YeHUs B 3aBMCMMOCTM OT Tuna 3auwjuaemoro ob6opyfoBaHusA, TUnNa 3as3eM/IeHUs CUCTEMbl U OKpyXatoLiel
cpefbl. Heobxogmmo onpefennTb TOK /a, KOTOPbIV Bbl3blBaeT cpabaTbiBaHWe nnaBkoi BCTaBkM. MeTtog pac-
yeTa nNpuBefeH Ha pucyHke 16. AnA pacyeta MakcMmalbHOro A0MNyCTUMOro CONPOTUB/IEHUA NETNN KOPOTKOro
3aMblKaHWA WU CONPOTUBJIEHNA 3a3eMJIEHUA UCMOJb3YIOT 3HaYeHne Toka /a.

30



FOCT IEC TR 60269-5—2022

PucyHok 16 — BpemsaTokoBasa xapakTepucTumka
18.3 lMpumepsbl

Mpumep 1- CeTb TN, 230/400 B

MeToguka pacuyeTa: Ha OCHOBe [JaHHbIX, yka3aHHbiXx B |IEC 60364-4-41:2005 (tabnuua 41A), npwu
UQ= 230 B, 4n1s 3HA4YeHUs BPEMEHM OTK/YeHus, paBHoro 0,4 c, onpeaensitoT 3HaYeHUe Toka /a no pPUCYH-
Ky 16. MakcumanbHoe AOMyCTUMOE COMPOTUB/IEHNE METNN KOPOTKOTO 3aMblKaHUSA paccyuMTbIBaKOT MO Cnepyto-

weii chopmyne:

roe Zs — conpoTUB/IEHWE NMEeT/IM KOPOTKOro 3aMblKaHWus, BKAKYAs MCTOYHUK, MPOBOAHWK NOA HaNpsXXeHuem
[0 TOYKM KOPOTKOTO 3aMblKaHMA W 3aLUTHbIA NPOBOAHUK MEXAY TOYKOW KOPOTKOro 3amMblKaHus u
UCTOYHUKOM MUTAHUS;
/a — TOK, BbI3blBakUWMNii cpabaTbiBaHWe NNABKOTo NpefoxpaHUTens B TEYEHNE BPEMEHM, YKA3aHHOTO Kak
PYHKUNA HOMUHANBLHOIO HanpsxeHusa UQunu B 3aABJ/IEHHbIX YC/I0BUAX B TeYeHUe YC/I0BHOrO Bpe-
MEeHW, He npeBbliwanuero 5 c;
U0 — HOMUHa/ibHOEe HanpsaXeHue OTHOCUTEJ/IbHO 3eM/In.
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Mpumep 2 CeTb TT, 230/400 B

MeToauka pacyeTta: Ha OCHOBe AaHHbIX, yKka3aHHbIX B IEC 60364-4-41, ona 3Ha4yeHUs BPeMeEHU OTK/0-
yeHusa 5 c onpegensaoT 3HaYeHMe Toka /ano pucyHky 16. MakcMmanbHOe fOoNyCTMMOE COMPOTMB/IEHME 3a3EM-
NIeHVs paccuuTbIiBaAOT NO crieayouel popmyne:

roe Ra— nosiHoe conpoTuB/ieHUE 3a3eMIeHus.

Mpumep 3- CeTb IT, 230/400 B, HepacnpefesieHHas HEMTpasib, pacye T BTOPOro KOPOTKOr0 3aMblKaHWUS
B CeTu

MeToauKka pacyeTa: Ha OCHOBe faHHbIX, yka3aHHbIX B IEC 60364-4-41, npn UO = 230 B, An4a 3HavyeHus
BpemeHun oTkadeHnsa 0,4 ¢ onpefenstoT 3HavyeHue Toka /a no pucyHKy 16. MonHoe conpoTuB/IEHME NETAN
KOPOTKOTO 3aMblKaHUSA paccuyMTbiBalOT No crepywouweli hopmyne:

, <V3UO0
o2

Mpumep 4 - CeTb IT, 230/400 B, pacnpegeneHHas HenTpasib. PacueT BTOPOro KOPOTKOro 3amMblKaHUSA
B CeTwU

MeToguka pacyeTa: Ha OCHOBe AaHHbIX, yka3aHHbiX B IEC 60364-4-41, npu UQ= 230 B, ana 3HayeHus
BpeMeHun oTknw4veHus 0,8 ¢ onpefensawT 3HayeHMe Toka /a No pucyHky 16. MonHoe conpoTWBNEHWEe MeTn
KOPOTKOrO 3amMblKaHUA pacCcUUTbIBAKOT MO craegyouwieii goopmyne:

19 3awmTta ®2C

19.1 OO6LKre NoJIoXeEHUS

®3C cocToAT M3 oTAEeNbHbIX poTOo3NeKTpuyecknx (PJ) moaynen, nocnepoBaTesibHO COEANHEHHbIX B
«LEenoYkn», TeHepupylLwWwmnx HanpskeHne 3a CUeT COJSIHEUYHOW 3Hepruu, KoTopoe sBASeTCS CYMMON Hanpsi-
XEeHW Kaxpgoro anemeHTta. [lonyckaetca MOAKMHOYEHUE OAHOW MMM HECKOMbKMX Lenoyvek napasnienbHo ans
obecneyeHns 60siee BbICOKOTO YPOBHS Toka. 3T napasfiesibHble COefMHEHUS Lienoyek HasbiBaloT ®3J b6aTa-
pesmu. bonblune P reHepaTopsbl, rAe Heckosibko @3 6aTapeit NnogkAUYEHbI NapannensHo Ana obecneyeHus
elle 60/1ee BbICOKUX YPOBHEN ToKa, HasbiBaloT @D 610KoM. BblpabaTbiBaeMblii NOCTOSIHHbI TOK HEO6X0AMMO
npeobpa3oBaTb B MEPEMEHHbIA ANA nepegavyn B 3NEKTPOCETU, NO3TOMY MHBEPTOP (MM UMHBEPTOPLI) Takxe
paccmaTpuBalT Kak 4acTb cuctembl. Heo6Xx04MMO yunTbiBaTe Hanuune B ®3C 6aTtapein nWam opyrux cpeacts
XPaHEeHMA 3HEePrMM NOCTOSIHHOIO TOKa A/151 NOBbIWEHUS HALEXHOCTW U NPeaoCcTaBeHUs IHEPTUN B OTCYTCTBUE
CoNHua.

®3 MoAyNun orpaHnYMBatoT TOK U BblAEPXUBAKOT N060K TOK BNAOThE 40 UX HOMUHA/IBHOTO TOKa KOPOTKOTO
3amblkaHus /sc STC (cM. npuMeYaHune), a Takke c/ydaliHble neperpys3ku no TOKy U3-3a YpoBHeli OCBeLEHHO-
CTW, NpeBblIlWalLLMX 3HAYEHNE B CTaHAAPTHbLIX UCNbITaTeNbHbIX YcnoBusax. CnegoBatenbHo, Ansa 3awutsl
MoAy/ieil OT NPsSMbIX NEePerpy3ok no TOKy He TpebyeTcsa npegoxpaHuTeneil nanm ycTPOMCTB 3alinThbl OT CBEPX-
TOKOB.

MpumeyvaHne — STC (cTaHOApTHbIE UCTbITATENbHbIE YC10BUA): TeMnepaTtypa ®3 anemeHTa: 25 °C, ocBelle-
Hue: 1000 BT/M2, koahhmLMEHT OTHOCUTEBHOM Macchbl Bo3gyxa: AM 1,5.

®3 mMoaynu nosy4vatT MOBPEXAEHUS NPU MPOTEKAHWW 3HAYEHWIA 06paTHOro Toka, MpeBblWAKWUX KX
CNOCOGHOCTb BblAepXnBaTb 06paTHbIN TOK /MOD reverselMakcumanbHOe 3HayeHne 06paTHOrO Toka ykasbl-
BaeT npoussoauTens ®3 moaynsa. O6paTHble TOKM MOTYT BO3HMKATb M3-3a psga YC/10BUiA, BKIOUYAsA 3aTeHEHUE
N HeucnpasHble ®3 moaynu. MocnencTBUsi NPOTEKaHMA 06paTHbIX TOKOB KOPOTKOTO 3aMblKaHUSA MpUBOAST
K HeobpaTuMbIM noBpexgeHusam ®3 moaynen, CHMWKeHUt 3 PeKTUBHOCTU, MOBPEXAEHUIO MPOBOAHUKOB U
BO3MOXHbIM BO3HWKHOBEHUSIM 3/1€KTPUYECKO/ Ayrn 1 noxapy. NMosaTomy naaBkuii npegoxpaHuTesnb cnepyet
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ycTaHaBnMBaTb NocnefoBaTenibHO C Kaxaoh ®3 6aTapeeit, UuTobbl NpefoTBPaTUTL NoBpexaeHne ®3 moaynsa
obpaTHbIMM TOKamu OT Apyrnx ©32 6atapeii, NOAKNOYUYEHHbIX NapasnesibHo.

CoegnHnTeNbHbI NpPoBOA M Kabenu, ncnonb3lyemble gnsa coeguHeHnsa ®3 6n1okoB n ©2 6Garapei, no-
nlyqaloT TepMUYecKMe MNOBPEXAEHUS NP NPOTEKaHWU TOKOB Meperpysku, NpeBblllalowmnx UX HOMUHA/bHbINA
TOK. NS 3aWwmThl OT TOKOB Meperpy3ku naaskuii NpefoxpaHnTeb YCTaHaBIMBAOT Ha KaxAblii NPOBOAHUK ©D
G6aTapew.

HacTosiuee pykoBOACTBO MO BbiGOpY NpegoxpaHuTenei gna ®3 6aTapeil 0THOCUTCA B NepBYO ovyepeib
K @3 reHepatopamM 6e3 akKkyMynAaTOpPHbIX 6aTapeil uan ¢ UHBEPTOPaMU, KOTOpPble HE MOTYT MMTaTbCS OT CETU.
Ona ®3C c gpyrmmm KomnoHeHTaMu (TakuMu kak 6atapen, npeobpasoBartesin, KOHAEHCATOPbl U T. 4.) noTpe-
6yeTcs cO6CTBEHHANA 3alMTa OT CBEPXTOKOB. DTU KOMMOHEHTbI He 6yayT 3alUuUeHbl NIaBKUMU NpeaoxpaHu-
TensiMmu, yCTaHOBNEHHbIMU A4 3awunTtel P33 6/10k0B nn ®33 6aTtapeil.

19.2 Bbi6op nnaBkux BcTaBOK And ®3C

19.2.1 Kateropus npuMeHeHNda NaaBKOro npegoxpaHntens

MnaBkne BCTaBKW, NpeAHa3Ha4vYeHHble Ans 3awuntel ®2 mogyneii n @3 6artapeit, ykasaHbl B IEC 60269-6
U MMEKT MapkupoBky «gPV». MnaBkue npefoxpaHuTesin ocTasibHbIX KaTeropuin Assi NPUMEHEHUA He Jony-
CTUMBbI.

19.2.2 NMnaBkMe nNpegoxpaHntenn ana ®3 bartapei

MnaBkue npepoxpaHutenn ®3 uenu BbIGUPAKOT Ha OCHOBE BblAgepXuBawleli cnocobHocTn @3 moay-
nein Kk o6patHbiM TokaM /MOD reverse- MponsBoautenn ®3 moayneit ykasbiBalT 3TU 3HAYEHUS KakK KpaTHOe
/sc stc WM yKa3blBalOT MakCMMasbHbIl HOMWHAMbHbIMA TOK N1aBKOro npegoxpaHutens (MHopmaymio npego-
cTaBnseTt npoussoantTens ®3 moayns).

B ®3C c ogHoli nnn agBymsa napanienibHoO BKAOYEHHbIMU ©D GaTapesaMn npefoxpaHuTesnb He TpebyeT-
Csl, MOCKOJIbKY TOKM HE MOTyT MpeBbllaTb 06paTHbIi TOK, BblAEpXUBaemMblin ®3 moaynamu, npu ycnoBuu, 4To
HOMWHas/IbHblE XapaKTepucTukn kabenein ®3 6GaTapeil Bbille 3HAYEHW O6paTHLIX TOKOB, NMPW MNPEBbILEHUN
3HaYeHnn o6paTHbIX TOKOB, HOMUHA/IbHbIX XapakTepucTuk kabensa Heob6Xxo4MMO BKAKOUYUTbL B LiefNb MNaaBKyto
BCcTaBky gPV gnsa 3awutbl kabensa. Ans &3 cuctem ¢ Tpemsa nam 6onee ©3 b6atapessmMu, NOLKIHOUYEHHbIMU
napannenbHo, HEO6XOAMMO YCTAHOBUTb MpefoXpaHUTEeNb.

19.2.3 3amMeHa naBKOro npenoxpaHuTens

KombuHaumn nnaBkux npepoxpaHuTeneii-BblkatvaTeneil A0/HKHbI obecneynmBaTb BO3MOXHOCTb 6e3-
oMacHoi 3aMeHbl M/1aBKON BCTaBKMW.

19.2.4 He3asemsieHHble ®3C

[ns 3awuTbl OT TOKOB neperpys3kn HesaszemneHHblx ®3C nnaBkuii npefoxpaHuTenb ycTaHaBNMBalT B
NOSIOXMTEIbHYK M OTpuuatenbHyo uens @3 6artapeii.

19.2.5 MnaBkne npegoxpaHuTenn gna PyHKLMOHaANIBHOIO 3a3eMeHns

MnaBkue BCTaBKM AOMNyckaeTca NPUMEHATb ANA 3awWuTbl Lenn 3aseMmneHna ®3 6artapeli (cxembl nnias-
KX BCTaBOK (PYHKLMOHA/IbHOTO 3a3eMieHns ykasaHbl B IEC 60364-7-712:2002, 4.101, 532.103 n B Tabnuue
101, n cneayet cobnogaTb 3TM pekoMmeHgaumn).

19.2.6 MnaBkue BcTaBkM gnsa ®3 6aTapeii 1 PO 6/10K0B

Heobxogumo ycTaHaBMBaTb MaaBkue BcTaBkn B @3 H6aTapen n @3 6/10kM ANA OTKHOYEHUA CBEPXTOKa B
3TUX NPOBOAHMUKAX [0 TOrO, Kak Takoil TOK CMOXeT Bbl3BaTb NOAbLEM TEMMepPaTypbl, BEAYLLNA K NOBPEXAEHUIO
n3onaummn (CM. pykoBoAcTBO MO Bbi6opy 19.2.10).

19.2.7 KOHTpO/b N/1aBKUX NMpeaoxpaHnuTesnei

KoHTponb nnaBkuMx npefoxpaHuTeneli pekoMmeHayeTcs Ana onpefenieHns cpabatbiBaHWA npefoxpaHu-
Tensa n Ansa 6bICTporo o6HapyXeHuss HeMcnpaBHON Lenn, pemoHTa 6atapeii unm 6/710K0B, CBOAS K MUHUMYMY
noTEPU TEHEPUPYEMOIN MOLLHOCTMW.

19.2.8 OTkNOYaruwas cnocobHOCTb

MpepoxpaHutenn ®3 6Gatapeih n I3 6/710KOB POTOINEKTPUYECKNX 3/1IEMEHTOB AOJ/IKHbI ObITb Npegyc-
MOTPEHbI O/19 NPUMEHEHUSA B LenAX MOCTOSAHHOIO TOKa M MMEeTb HOMUHA/IbHYI0 OTK/H4YalLyr CNOCOBHOCTD,
paBHYI0 WU NPEBbLIWAOLWLYI0 MaKCUMasbHblA OXuaaemblil TOK noBpexaeHus ®3C.

19.2.9 HanpshkeHne nnaBKuMX nNpegoxpaHuteneii gPVv

HomMmunHanbHoe HanpsbkeHume Un nnaBkoro npegoxpaHutesis Heo6xoAuMo BbiGupaTb 60/blUe UM pas-
HbIM MakKCUMasibHOMY HanpsXXeHut pa3omMkHyTon uenn VQC ®3 6aTtapewu:

Un> 1,2\70c sJio-
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KoagphnuymeHT 1,2 NnpMMEHSIOT, NMOCKO/IbKY HanpsXXeHne pa3oMKHyTol uenu @3 mMoAyns Bbille Npu HU3-
Knx TemnepaTtypax okpyxatwuwei cpegbl 4o MuHyc 25 °C. na ycnoBuii ¢ 6051ee HM3KOWN OKpyxatolen temne-
patypoii MmoxeT noTpeboBaTbCcs 60nblWNA KO3 puumeHT (MHhopmaynio npegocTtaBnsieT nponssoauTens ¢
Moayns).

19.2.10 HoMWHasIbHbIW TOK N/aBKUX BCTaBOK gPV

a) Mnaskue BcTaBkn gPV gna ®3 GaTtapei

MnaBkue npepgoxpaHutenn gPV pgo/mxHbI pas3mbikaTb Lenb A0 TOr0, Kak 3asiB/ieHHas Npou3BoguTenem
cnoco6bHocTb ®3 moayns BblAepXnBaTb 06paTHbI TOK 6yAeT npeBblleHa. B cBA3M C 3TUM K NJaBKMM npepo-
XpaHutenam gPV npuMeHnmo cnepyrollee npasuio:

- /IMOD_REVERSE'

B IEC 60364-7-712 npuBedeHbl cnegyuime pekoMmeHgaummn ans HOMMHaIbHOro Toka /nnnaBkol BCTas-
K/ 3aWmTel 3 6aTapeu:

1%5/sc_mod <" - 2'4/sc_mod-

b) Mnaekne npepgoxpaHutenn gPV gna ®32 6nokoB 1 ©3 6aTtapei
B IEC 60364-7-712 npuBefeHbl cneaylwne pekomeHgauum asss HOMUHaNbHOTO ToKa /N nnaBkoli BCTaB-
kn @3 610koB U @3 6artapeii:

1.25/SC S_ARRAY < 'n - 2'4/SC S_ARRAY-

HomuHanbHbIli Tok kabeneil go/KeH NpeBbIWAaTh TOK /06GOK BKOYEHHO MocfefoBaTelbHO MIABKOA
BCTaBKM.

20 3awmuTa BETPAHbLIX reHepaTopoB

CyliecTByeT paj KNoUYeBbiX CEKLMiA BETPAHbIX FTeHepaTopoB, B KOTOPbIX A4/18 3aliMTbl NPUMEHSAIOT NaaB-
KMe BCTaBKW. KOHEYHOe BbIXOAHOE HanpsXeHue BeTPSHbIX reHepaTopos OyAeT CU/bHO BapbuMpoBaTbCA B 3a-
BMCUMOCTU OT NOAK/IOYEHNA K MECTHOW ceTu. B BETPAHbIX yCTaHOBKaX NPUMEHSAIOT NepeMeHHOoe HanpsXeHue
690 B B kauecTBe pabouero HanpsHXeHus reHeparopa.

lMnaBKne BCTaBKW NMPUMEHSAIOT B Pas/IMYHbIX 4aCTAX YCTAHOBKW, B TOM 4YuC/e B LEenax:

- KOHTPO/SA wWara o6MOTK/M poTopa;

- KOHTPO/S HanpasfieHus ob6TekaTens BeTPOBOM TYpOUHbI;

- 3aWmuTbl NOMYNPOBOAHWNKOB B BbINPAMUTENIE U UHBEPTOPE;

- 3aWuTbl ynpasnsawowero o6opynoBaHus;

- 3alunTbl 3/IEMEHTOB BbIXOAHOro TpaHcopmMmaTopa Ui ceTu.

Bbi6op nsiaBkMx BCTABOK A1 OTAE/IbHbIX MPUMEHEHUI B BETPSAHOM reHepaTope W3/I0XeH B APYroin yactu
HacTosLero pykosoactsa. lNpy nNpvMeHeHUW MNaBKMX BCTABOK B BETPAHOM reHepaTtope NPUMEHSAIT COOT-
BETCTBYHOLUME MEpPbl MO CHUXEHWID HOMWHA/IbHbIX 3HAYEHWA ONA KpanHux Temnepartyp w/unum TpeboBaHuin K
BMGpaLun, KoTopble MOTyT BbIXOAMWUTL 3a Npejesbl 4nana3oHoB, yKasdaHHbIX B HAcToslWeM cTaHgapTe. B Takux
cnyvaax cnepyeTt 06paTtuTbCS K NPON3BOAUTENIO NNaBKOW BCTaBkU. EC/in B 30HE NPUMEHEHUSA 3KCTPEMasibHble
YC/I0BMSA OKpyXalLleid cpedbl, KOTOpble NPeBbIWAalT YKa3aHHble B HAcTOsWeEeM cTaHgapTe, Takme kak aTmoc-
dhepa c BbICOKMM COfepxxaHuem cosieil, MoryT notpeboBatbCs cneuuasibHble naaBkue BCTABKU.
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MpunoxeHve A
(cnpaBo4HOE)

KoopauHauma mexay naaBkumMu npefoxpaHuTensmMmm
N KOHTaKTopamu/nyckatensimu geuratenei

A.1 O6wpme NonoxeHnsi

B 13.2 npvBeAeHO pPyKOBOACTBO MO BbIGOPY NABKOTO MpefoxpaHnTenNsi B KAYECTBE a/lbTEPHATMBHOMO (Mpu Heoo6-
XOAMMOCTM 3aMeHbl) YKa3aHHOMY MpPOM3BOAMTE/IEM KOHTaKTOpa WM nyckaTens agurarens. B HacTosiwem npuioXeHun
npuBefeHa A0NOMHUTENbHAA MHhopMaLmMs No BbIGOPY NIaBKON BCTaBKU.

KoopguHauma mexay nyckatensmu gsuratesnieil U naaBkuMy NpegoxXpaHnTeniaMm Ana nx 3awutbl onpeaeneHa Tpe-
6GOBaHMAMN U UCTbITAHUSAMU, YKa3aHHbIMU B CTaHdapTax M3K Ha KOHKpeTHoe o6opyAoBaHMe, HanpuMmep cepus cTaHaap-
ToB IEC 60947, a MEHHO Yactn 1 u 4.

3awmta 060pya0BaHNsA, TaKoro Kak ABuUraresin, NpoBOAHVKM W T. M., OT CBEPXTOKOB HE paccMaTpuvBaeTcs B HACTOS-
LLeM MPUIOXKEHNN.

A.2 MpuymepbI NMaBKMX BCTaBOK A/14 3alUMTbI 3/IeKTpoABuUraTens

PekomeHgaLmm no BbIGOPY NNABKUX BCTABOK A1 NMPUMEHEHNS B KOMOUHALMW C KOHTaKTopom/nyckaTenem asurarte-
NS npegocTasnseT npoussoauTesns. B cootBeTcTBUM € Tpeb6oBaHnsaMu |IEC 60947-4-1 npoussBoguTeNb KOHTakTopa/nycka-
Tens Asuratens LO/HKeH npefoctasuTb MHopmauumio no onpegenexHnio Y3K3 Ha 0CHOBE MPOBEAEHHbIX VM UCTbITaHWNA.
PekomeHgaumm nNponsBouTENsA SAB/ISIOTCA OCHOBHLIM PYKOBOACTBOM 0 BbIOOPY M1ABKVX BCTABOK.

HoMunHanbHbI TOK NpefoxXpaHuTens A1a 3awwmTbl ABAraTess 3aBUCUT OT TOKa MOJSIHOW Harpyskv gpurartens, a Takke
BE/IMUMHBI U NPOLO/IKATENIBHOCTM €ro NyckoBOro Toka. COOTBETCTBME NNaBKOlV BCTaBKM HOMWHA/IbHOMY TOKY Taioke 3a-
BMCUT OT KaTeropuu niaasKoin BcTasku (gG, gM, aM, gD nnm gN U T. 4.), kak NpuBeAeHO B Npumepax, ykasaHHbIX B Tabnuue
A.l, ¢ TUNWYHBIMX NPeAOXPaHUTENAMU, NPUMEHSEMbIMU B Pa3HbIX CTpaHax COBMECTHO C TpexdasHbiM nyckarenem no-
CTOSIHHOTO TOKa C TOKOM MOJIHOW Harpysku asuratens 28 A. MNpumepbl NpyvBeeHb! NCKTHUUTENBHO 47151 MHDOPMMPOBaHNSA
1 npeanonaratoT, YTO Bpems Mnycka cocTasnsieT meHee 10 ¢, a MakCUMasibHbIA MYCKOBOW TOK He MpeBbIwaeT TOK NoHOM
Harpysku 6osee yeM B CeMb pas, M Takue MyCcku ClyyatoTCs HeyacTo.

Tabnu La Al — lNMpumepbl CTaHAAPTHLIX HOMUHA/IOB NNABKMX BCTABOK, MPUMEHAEMbIX 419 3alUUTbl nyCKaTeneﬁ aNekK-
Tpo,u,eraTeneVl, WNNKCTPUpYLWMX TO, KakK Kateropus NNaBKO BCTaBKM MOXET B/ISITb HA ONTUMaJIbHbIA HOMUHAT TOKa

Tvin NnaBKoro NpeaoxpaHuTens MpuMeHeHne COOTBETCTBYHOLLMIA HOMUHA
gG MnaBknii NpefoxpaHnTenb obLLero HasHaveHns M3K 63 A
am MnaBknii NpegoxpaHnTeNnb Lenu asuratens 32 M 63
aM Pe3sepBHbIi NnaBkuii NpegoxpaHnTe b 32A
N MnaBkWii NpefoxpaHnTeNb CeBepOaMepPUKaHCKON 70A
9 cuCTEMBI
o MnaBkWii NpefoxpaHnTeNb CeBepOaMepPUKaHCKON 40 A
A CUCTEMbI C 33[1€PXKOI N0 BPEMEHM

CoOTBETCTBYHLLMIT HOMVHA M1ABKOW BCTABKU [O/DKEH BbINOHATL TPEGOBaHUS A.4, A.5 1 13.4 1111 KOHKPETHOTO
BbIGPAHHOTO TWMA U HOMMHaNA. MnaBkas BCTaBKa, MMENOLLAs TUnopasMep, HOMUHas, d)OpMy M/IaBKOW YacTy 1 MaTe-
puvaUi, aHasIorMYHbIE MPUMEHSIEMbIM MPOU3BOAWTENEM KOHTaKTOpa/nyckaTe sl ABUraTesisi, Npu NpOBELEHUN UCTIbITaHNi
CUMTAETCS COOTBETCTBYHOLLEN TpeGoBaHusiM A.4, A5 1 13.4.

PexkomeHpauum npousBoguTens, UMeT NPUOPUTET Hafg, 3HAYEHUAMU, YKa3aHHbIMU B HaCTOFlUJ,eVI Ta6nmue.

MpumeyaHune — [lpumepbl NpPUBELEHbI A1 CPELHEr0 MyCKOBOrO PEXuMa ABUratesisi npu TOKe MOJSIHOW
Harpyskm 28 A.

A.3 3HaueHus 12t 1 Toka cpabaTbiBaHNS HA OCHOBE Pe3y/ibTaToB UCMbITaHWiA, NoATBEPXaaoLLIMe
COOTBETCTBYE TPEGOBaHMSM KOOPAMHALMW NaBKMX BCTaBOK/MyckaTeseli No BcemMy MUpY

ViccnepoBaHus, nposefeHHble TexHuyeckuMm komuteToM IEC Mo niaskvM npefoxpaHuTensM B COTPYAHUYeCTBe C
Npou3BOAMTENAMMW MyckaTenei apuratesneil No BCeMy MUpY, He BbISIBUIW TPYAHOCTEN B LOCTUXKEHUM KOOPAMHALMMN C KOH-
TakTopamu C NPUMEHEHUEM NpefoXpaHuTeneld, BbibpaHHbIX B cOOTBETCTBUM C IEC 60269-2.

OcCHOBHas Lenb COCTOUT B TOM, YTOGbl U36exaTb CBapvBaHWA KOHTAKTOB Ha pabouymx KOMMOHEHTax nyckarens,
KOHTaKTopa, BblK/oyaTens, nepekmoyarens. Jns fOCTUXEHUS STOW Uenn TOK cpabaTbiBaHUA NpefoxXpaHUTens [os/keH
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MMETb 3HaYeHME HMXKe, YeM 3Ha4YeHne MUKOBOIro TOKa, BblAEpXMBaAeMOro KOHTakTaMn 3alluiliaeMoro asiekTpoannapara.
310 3HayYeHne onpenensoT Nno KPUBbLIM XapakTepucTuk Cpa6aTbIBaHVI$|.

HoMWHasIbHbI TOK KOPOTKOrO 3aMblkaHusi /CT OnpefAensieTcsl UCMbITaHMeM KOHTaKTopa, pasbeauHUTENst WU Bbl-
KMoYaTensi ¢ NoMoLLblo TOKOOTPaHWUMBAIOLLETO NPeAOXPaHUTENS.
ConocTaB/ieHHble pesynbTaTbl UCTbITaHWUi, NpoBeAeHHbIe As1 NOATBEPXAEHNUSI COOTBETCTBUSI KOOpAMHALMM B pas-

JINYHBIX CTpaHax, YCTaHOBWU/W, YTO pe3y/bTaTbl IeXar B OTHOCUTE/BHO Y3KOM Anana3oHe 3HadyeHwuli 12t n Toka cpabaTbiBa-
HUA. 3TU pesynbTaTbl NpuBeAeHbl Ha pycyHKax A.1, A.2 nA.3.

MexayHapoaHble pesynibTaTbl UCTIbITaHWIA, NOATBEPXAAlOLLME COOTBETCTBME TPE6OBAHMUSM KOOPAMHALMU NpU cpa-
6aTbiBaHUN MMIABKKUX NpefoxpaHuTenel

—zpng X

1 10 100 1000

KoHTakTop Kareropym AC3, A

PucyHok A.1 — CpaBHeHMWe 3Ha4eHWii Toka cpabaTbiBaHuWsi, NOJTy4YaeMbIX NPU COOTBETCTBUM KoopAauHaLmmn npu /g
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MexayHapoaHble pesy/ibTaTbl UCTbITaHUIA, NOATBEPXAAOLLME COOTBETCTBME TPEGOBAHNSIM KOOPAMHALMN

KoHTakTop Kateropum AC3, A

PucyHok A.2 — lMpepayrosoe 1 pabouyee 3HaueHus 12t nnaBknx npegoxpaHnTeneis,
MCNO/b3yeMbIX NPW NPOBEAEHNMN UCMbITAHUIA, NMOATBEPXAAILLMX COOTBETCTBME TPEHOBAHUSIM KOOPAUHALMM
npv HOMWHA/ILHOM TOKE KOHTakTopa kateropuu npumeHexmsi AC3
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MexayHapoaHble pesysibTaTbl UCTbITAHUIA, NOATBEPXAAIOLLME COOTBETCTBME TPE6OBAHNSIM KOOPAVHALMN
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HoMMHa/TbHb IV TOK M/1aBKOro npegoxpanHutens /MA

PucyHok A.3 — lMpegayrosoe 1 paboyee 3HaueHus |2t nnaBknx npegoxpaHnTeneii,
MCNosb3yemblX NMpy NPOBEAEHNN UCTIbITAHWIA, NOATBEPXAAIOLLMX COOTBETCTBME TPEOOBaHMSIM KOOPAUHALMN
MPY HOMWHa/TILHOM TOKE M1aBKOro NpefoxpaHuTens /n

A4 Kputepmn KoopavHaLmm Mpy HOMMHa/TbHOM YC/IOBHOM TOKE KOPOTKOrO 3aMblkaHust /q

A4.1 O6uwme NonoxeHNs

B IEC 60947-4-1:2009, nyHKT 8.2.5, N3/IOXEHO UCMbITAHWE C Y4ETOM TPE6GOBAHMIA K UCMbITAHWNIO KOPOTKOTO 3amblka-
HUA cornacHo 9.3.4. Kputepuy fonyCTUMbIX NOBPEXAEHWI 3aBUCAT OT TMNa KOOpAMHAaLMK.

A.4.2 MakcumasibHas paboyast BenimumHa Pt n Tok cpabaTtbiBaHuA

B cnyyae npumeHeHus nnaskoro npegoxpaHuntens B Kavectse Y3K3, 3HaueHvie ToKa /g MOXET npuHMMaTh noboe
3HaueHve 1o 50 KA um 6onee. B Takmx ycnoBusx Hanbonee BaxkHbIMU napamMeTpamu ABAsTca paboyas xapakTrepucTvka
I2t nnaBkoli BCTaBKM (B YCNOBKAX MUCMbITaHNS Ha COOTBETCTBME KOOPAMHALUMN B TpexdasHoi ceTn ¢ nyckatenem, BKIYeH-
HbIM MOCNef0BaTeNIbHO C NAaBKNUM NpefoxpaHnuTeneM) n MakCMMasibHbIl TOK cpabaTbiBaHUsA NpefoXpaHuTens.

3HaueHns nNpefocTaBNAloT 4719 BCEX CUCTEM HaMPSHXKEHWS U MakCUMasibHbIX 3HAYEHWI 12t, COOTBETCTBYIOLLMX WC-
NbITaTeNbHOMY HaMPSHXKEHNIO, IKBUBAJIEHTHOMY UCMbITAHWIO HA COOTBETCTBME KOOPAMHALMW B TpexdasHoi ceTu.

OTO Takke orpaHMYMBaeT NUKOBLIN TOK cpabaTtbiBaHUsi, NOCKO/IbKY YkasaHHble 3HaYeHVs B3aumocBsidaHbl. Ha oc-
HOBE MeX/yHapoAHbIX UCMbITAHWA HA COOTBETCTBME KOOPAMHALMM MPU OXuAaemMbix Tokax ot 50 fo 200 KA 6b110 nog-
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TBEPXEHO, YTO NpU OXugaemom Toke /p (A) TOK OTKIUeHMs /¢ (A) NNaBKo BCTaBKM HOMUHAIBHOTO Toka /n (A) paBeH win
MeHbLUEe 3HAaYeHUs, paccynTaHHOro Mo cneayLlei dopmyrne:

A.4.3 PykoBOACTBO MO BbI6OPY MakCUMasIbHOro HOMUHa/TBHOMO TOKa /151 a/lbTEPHATUBHOIO TUMA M/1aBKoro
npegoxpaHnTens

Ha ocHoBe NoNoXuTeNbHbIX Pe3yNbTAaToB MCMbITaHWn HA COOTBETCTBME TUMa KOOpAUHaUMKU Npy /q npoussoauTesb
nyckaTens MOXeT NOCTPOUTb KPUBbIE MakCUMasibHOW BblAEPXMBAEMON XapakTepmncTukin [2t KoHTakTopa 1 pene neperpys-
K/ M MaKCMMa/IbHOTO CKBO3HOIO MWKOBOTO TOKa B 3aBMCUMOCTM OT HOMMH&/IbHOTO paboyero Toka nyckatens asuratens /e.
Takaa kpuBas npvBefeHa Ha pucyHke A.4a.

MnaBKkasi BCTaBKa APYroi Kateropum npUMeHeHWs1 He MOXET NPUMEHATLCA 6e3 AOMNOSTHATESbHBLIX UCTbITaHUIA, ecm
ee 3HaueHus 12t n /c He paBHbl UM MeHbLUE MaKCUMaslbHbIX 3HAYeHUIA, HabNAAEMbIX MPU UCTIbITAHWAX, NCNOb3YEMbIX
AN NMOCTPOEHUs KpuBbIX. [pou3BoauMTEb MIABKOTO NpefoXpaHuTens npefocTaBnseT MHAopMaumio 0 paboymx 3Hade-
HUsIX |2t 1 Tokax cpabaTbiBaHWsl, U3MEPEHHbIX B COMOCTAaBUMbIX YCMOBUSAX (T. €. MPU 3KBUBA/IEHTHOM WCMbITATe/IbHOM
HanpshkeHUn 1 NpegnonaraeMom TOKe, paBHOM /g). DTV KpuBble CTPOSAT Kak (PYHKLMIO HOMWHaUIBHOrO TOKa /M NnaBKoro
npegoxpaHutens. CTaHfapTHble KpuBble, NOJSIyYEHHbIE HA OCHOBE MHAIOPMAaLMK, MOJTYHYEHHOW MPU MOMOLUM MCMbITaHWiA,
npviBefeHbl 415 NpefoxpaHnTeneil ¢ aHaorMyHbIMK XapakTepucTnkamm Tuna A Ha pucyHke A.4b) n ans npepoxpaHute-
neii Tna B Ha pucyHke A.4c). IXx Heob6XoAMMO CTPOUTL Ha TOW Xe LUKasie, YTO U Ha pucyHKe A.4a).

Be3 AoN0NHUTE IbHBIX UCTIbITAHWI He [0MYyCKaeTCs NPUMEHSATL NpegoxpaHnTesb ¢ 60/1blWnM 12t Ui TOKOM OTK/Ho-
yeHus. CnepoBartenbHO, 419 NyckaTesns, pacCcuMTaHHOro Ha /e = X (A), MakCMMasibHbIi AONYCTUMBIA HOMUHabHbIA TOK
npegoxpaHuteneli Tuna A coctasnseT Y (A) (cMm. pucyHok A.4), 12t HomnHanbHOro Toka Y (A) ABAseTCa AONYCTUMbIM, NPy
3TOM 3HaueHue Toka cpabartbiBaHus OyfeT CAUWKOM 6oMbwumM. [py NPUMEHEHNN CMEHHOro npegoxpaHuTens tuna B
orpaHunuMBaioLLMM )akTopom sBnseTcs 12t a, cnegosatenbHo, Z' (A) ABNSETCA HAMBBICLUMM AOMYCTUMbIM HOMUHASIbHBIM
TOKOM /19 AOCTWXeHNa Tpebyemoii koopavHauuy ¢ nyckaresiem npu /q (Cm. pucyHok A.4).

Tunbl N1aBKMX BCTABOKA 1 B MOryT OTHOCUTLCS K 110601 M3 KaTeropuii NpUMEHEHNs 4151 3alUmnThl Lenei asurartens,
nepeyncneHHbIx B Tabnuue A.1.

[JaHHbI MeTof, MOXET NPUBECTU K BbIBOPY NpefoxpaHnTeneil co CAMWKOM HU3KUM HOMWHASIbHbIM TOKOM, MOCKO/b-
Ky Npy 3TOM He yuuTbiBAETCA AO0NOSHWTENIbHOE CONPOTUB/IEHWE NyckaTens (Hanpumep, B Cryyae, eC/iM HOMUH&/IbHbIN
pabounin Tok nyckatens Hwke 10 A, NosiHOe CONPOTUB/IEHVE Peie Neperpyskn MOXeT UMETb 3aMeTHOe B/MsiHWE). He aony-
cKaeTcs ycTaHOBKa npegoxpaHuTenieil Ana NpUMEHeHUs B KauecTBe 3alyTbl MyckaTens B cllydae OTCYTCTBMS B pacyeTe,
Mo BbIGOPY HOMUHAA N/1aBKOI BCTaBKW, 3HAYEHWI AONO/HUTENIbHOTO CONPOTUB/IEHUS A4J1A OLEHKV Npeanonaraemoro Toka
KOPOTKOro 3aMblKaHus.

[Janee Heob6xo4MMO NPOBECTM NPAMbIE WUCTbITAHWA [/ NPOBEPKN COrMTACOBAHHOCTY C NpeaoxpaHuTensmu 6onee
BbICOKOTO HOMMHa/A, YeM Te, KOTopble OnpesesieHbl B COOTBETCTBUAN C METOAVKOW, U3/TOXEHHOW B HACTOSLLEM CTaHAapTe.

A.4.4 lononHuTenbHbIe TpeboBaHUA

Mpy BLIGOPE MNABKOTO NPefoXpaHnNTeNst HEOOXOAMMO YUUTbIBATL CriefyloLye YCIoBus.

BbICOKME 3HaYeHNs BPeMEHW OTK/IIOYEHUS MOBbILIAKT PUCK CBAPUBAHWSA KOHTaKTOB KOHTakTopa. lMpu oueHke Bpe-
MEHM OTK/IIOYEHNS /19 3TON LeNM YYUTBIBAKOT, YTO TOK «OTK/IHOHAETCS», KOrAa OCTaeTcs MLb He6O/bLUOK MPOLEHT (OKO/I0
5 %) OT ero npefesnbHOro NMKOBOTO 3HaueHus. B kayecTBe asibTepHaTMBbI 3HAYEHME OnpeaenseTcs pacyeTHbIM MeTo40oM,
OCHOBa@HHOM Ha MPeAnoNoXeHUn, YTO KpuBas NpefesibHbIX nokasatenein npeactaBnseT coboli CMHycompanbHyo opmy
BOJHbI, @ MO paboueit 12t (3HaveHne = [I12f] B A2C) 1 MMKOBOMY CKBO3HOMY TOKY (3HadveHue =/ B A) 3KBMBa/IEHTHOE BpeMsi
oTK/oYeHVs feq onpegenseTcs kak:

3HayeHVe 3KBMBA/IEHTHOTO BPEMEHW OTK/IHOYEHUS ONpPeAEeNneHo CneayroWmm BblpaKeHEeM:

MpnmeyaHne 1— Puck cBapuBaHMA KOHTAKTOB MOBbILIAETCH, €C/IM 3TU TOKM OCTAKOTCA Takke Crycta 5 Mc
nocsie Ha4dyasia KOpPOTKOro 3amMblKaHUA.

Pa6ouast 12t nnaBkoro nNpefoxpaHuTens B cryvae TpexddasHoli Lenu ¢ He3aseMsIeHHol hasoii paBHa paboueit 12t ¢
MOAAHHBIM Ha HETO HanpshkeHUeM, BY[3~— 2 pasa NpeBbILALLIMM HamnpshkeHue Mexay dazamu.

MpumeuyaHune 2 — lMpuBeAeHHbIi METOA YKa3blBAET MaKCUMaslbHbIA HOMUHA/IbHbIA OXUAAEeMbIi ToK /g. Ans
noslyyeHns TpebyemMoit KOOpAMHALMM 151 UCTIbITATESIbHLIX TOKOB /C U/ «» MOXET NoTpe6oBaThCsl MeHbLIee 3HaueHve.

Twn KoopamHaumm ykasaH B IEC 60947-4-1 no pesynbTatam WUCMbITaHWil Npy BCEX YPOBHAX Toka. PyKoBOACTBO Mo Tunam
KoopauHauun npusegeHo BA.5 n 13.4.
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A.5 Kputepun koopamHaumn npu UcnbiTate/IbHOM TOKe «I»

B IEC 60947-4-1:2009, nyHKT 8.2.5, onvicaHo MCMbITaHWe C y4eTOM TPeBOBaHUI K NCNbITAHWIO NPY KOPOTKOM 3aMbl-
kaHun cornacHo 9.3.4. Kputepun JonyCTUMbIX MOBPEXAEHWI 3aBUCAT OT TMNa KoopauHaumu. cnbiratenbHblid TOK «m» (/T)
3aBMCUT OT HOMMHaJ/IBHOTO paboyero Toka /e nyckarens (cm. Tabnuuy A.2).

Tab6nunya A.2 (tabmuua 12 ctaHgapTa IEC 60947-4-1:2009) — 3HayeHUs1 OXMAAEMOr0 UCMbITaTe/IbHOTO TOKa B COOT-
BETCTBMM C HOMMHa/IbHBIM PAaboYMM TOKOM

HoMMHasIbHbIN paboumii TOK OXVOaeMbI TOK «»,

le (AC-3), A KA
0</0<16
16 </e<63

63 < /e< 125 5

125 < /e< 315 10

315 < /e <630 18

630 < /e< 1000 30

1000 < /e < 1600 42

1600 < /e Mo cornacoBaHnio Mexay Npov3BoAMTENEM 1 NOTPebUTenem

UTo6bI BblOpaTb NpefoxpaHnTens Ans Tpebyemoin koopauHaumy npu /r, HE06X0AUMO NOCTPOUTL (MO pe3ysbTartam
TUMOBLIX WUCMbITAHWIA) KPUBbIE, aHa/IOTUYHbIE NMPUBEAEHHBLIM HAa PUCYHKe A.4a, NoKasbiBatloLwme MakCUMaslbHYH0 BblAEPXM-
Baemyto |2t koHTakTopa ¥ pene Neperpy3kn U MakCUMasibHbIi CKBO3HOW NMKOBLIA TOK MpW /T Kak doyHKUmMs /e. MocKonbky /r
yBenmymBaeTca CtyneH4yato, 3TN KpuBble He ABNAKTCA HenpepbiBHbIMU, N NepevyeHb KPUBbIX 6y,u,eT aHa/iIornM4yeH npuee-
[OEHHbIM Ha pucyHke A.5. lanee onpeaenstoT MakCUMasibHO LOMYCTUMbIE 3HAYEHNSA TOKa 15 06ecneyeHns KoopauHaLmm
npw Toke /r AN NNaBKMX NPegoxXpaHuTeneil KaKaoin KaTeropun NpUMEHEHNUS TEM e METOLOM, KOTOPbIA 6bll NpUMeHeH
ANs onpefeneHnsl MakCMmMasnibHOro HoMMHasIa npy Toke /g [MeTog npuBeaeH Ha pucyHke A.4; ans BbiGopa HEOBXOAMMOro
HOMVHaNa NJaBKUX BCTaBOK Tunma A wii Tuna B B 3aBUCMMOCTM OT TNa KOOPAMHALMW, Kak NpaBw/io, NMPUMEHSIOT Tun
koopauHaumm 2 (cm. A.6)].

KpuBble cpabaTbiBaHWs1 MAaBKOTO NpeAoXpaHUTeNst NpeAocTaBAseT NPOU3BOAMTENb NpeaoxpaHuTeneid (ana tuna
A wnm Tna B) ¢ NpUMeHeHWeM MeTofa, NpuBeAEHHOTo Ha pucyHke A.6. MonyyeHHble AaHHbIM METOAOM XapakTepUCTUKK
yKasaHbl Ha pucyHkax A.4b) nA.4c) gns npoBeaeHnst OLueHKN npu /r, a pucyHoK A.5 3aMeHeH Ha puUcyHoK A.4a).

JlononiHUTENbHbIE TPE60BaHUS, ykasaHHble B A.4.4, NMPUMEHSIIOT K UCMbITaHWAM Npy /T, 32 UCK/IIOYEHNEM TOTO, YTO
[ONyCTMbIM YPOBHEM TOKa MPUHATO 3HaueHue feq;: teq < 6 Mc.

MpumevyaHne — W3-3a 6onee HU3KOM CKOPOCTM HapacTaHus Toka, YeM A1 TOKOB /g, 3NEKTPOANHAMUYECKOE
pasfeneHne KOHTaKToB (M nocsegytollee NoBTOPHOE BK/IKOUYEHUE) MPOUCXOAUT Mocne Gosiee A/INTENbHON 3a4epXKN, YeM
Habnogaemast 4ns TOKOB /L1 Mo 3Toi NpuyMHEe npuemaemoe fcnl,qnﬂ TOKa «r» 60/blUE 3HAYEHNS, MPMEMIEMOrO 415 Toka
/g (cMm. npumevarve 1 kA.4.4).

A.6 Tunbl KoopanHauumn

CornacHo |EC 60947-4-1 koopAvHaumMio Mexay nnaskumun npegoxpaHntensmu (Y3K3) u nyckatensmu gsuratenei
OTHOCAT K Tnam 1 n 2. Tpe6oBaHusa K paboToCcnoco6HOCTU NpuBedeHbl B Tabnmue A.3.

Tab6nunya A.3— Tunbl koopavHauum

TpeboBaHNsi K pab0TOCNOCOBHOCTH Tvn 1 Tun 2
OTk/oUeHNE NPy KOPOTKOM 3aMblKaHUM da da
O6cnyxuBaroLMiA NepcoHan He NnogBepraeTcst ONacHoOCTH da Ja
MPOBOAHUKM N KNEMMbI OCTaOTCS 6€3 NOBPeXAeHW Ja [Ja
OTCcyTCTBYET NOBPEXAEHNE OCHOBHOW M30M15LMM TOKOBEAYLLMX YacTel Ja da
OTcyTCTBYET NOBPEXAEHNE pesie Neperpyskn Uam Apyroli annapartypbl Het Ha*
Bo Bpems MCrbITaHWii 3anpeLlaeTcs 3ameHa vyacTeli (3a NCKIIoUeHEM NpefoXpaHnTenei) Het Ja
OTCyTCTBYHOT U3MEHEHUST B XapaKTEPUCTUKaxX cpabaTtbiBaHNs pene neperpysku Het Ja
Mocne ucnbiTaHWiA YpOBEHb M30/IALUMN MycKaTesis COOTBETCTBYET HeobxoAumomy A/is Het Ja

JasibHeliwen paboThbl

* [lonyckaeTca Hes3HauuTeNbHOe CBapuBaHe KOHTAKTOB, KOTOPbIE SIETKO Pa3OMKHYTb.
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Mnaskas BCTaBKa [/19 COOTBETCTBUA KOOPAMHALMN TuNa 2 ANA 3almTbl nyckaTens Asuratens, Ao/KHa yA0BNeTBo-
psATb He MeHee AByM TpeboBaHUAM, npuBedeHHbIM BA.4, A.5 nA.6.

> MakcumarbHoe 3HaueHue ft

npefoxXpaHuTess
Pabouee sHauetie ft B YC/IOBSIX COT/IACOBaHMA
pene neperpysi (TecT «p) ,
j  MakcumanbHoe
1 .3HayeHvie ToKa
j | cpabatbiBaHust
[ pacuyeTHOro
f  ToKa «O»
/
I c
— h
< — —
YV
H i 06O TOK HommHasibHbIA pabounii TOK HomuHasbHbIA pabounii TOK
OMHA/IEHBIN PAOOHMM TOK /€ M1aBKOVA BCTABKM /M MNaBKOIA BCTaBKM /N
a— CTOIKOCTb KOHTaKTopa npu b— xapaktepuctuku 12t n C — XapakTepucTuku 12t n
0XMOAEMOM TOke «g» (onpeaensiercs cpabaTtbiBaHWsl 4151 N1aBKUX cpabaTbiBaHus 47151 NIaBKUX
NPOn3BOAMTENIEM KOHTaKTopa npegoxpaHuTenen Tuna A: npegoxpaxHutenei Tuna B: 12t
[N CBOEro accopTuMeHTa TOK cpabaTtbiBaHMs ABNsieTCA ABNSIETCA OrpaHN4MBaroLLyM
KOHTaKTOpOB) OrpaHnyMBaIoLLIMM KpUTEPUEM KpuTepuem
MpumeyaHune — BepTukanbHas WKana: NosHble 3HaYeHWs 12t B A2C 1 MakCMMabHbIi NKOBLIA TOK WK TOK

cpabatbiBaH1si B KA HAHOCSAT Ha OfHY LUKasly.

PucyHok A.4 — MnnocTpaumsi MeToga Bbibopa MakCUMasibHOr0o HOMUHa/TBHOTO TOKa NaBKOro NpeaoXpaHnTens
[ON151 pe3epBHOI 3alLMTbl KOHTaKTOpa C HOMUHaUIOM /e = X amnep

MeToz, Ha pucyHke A.4a), BbliaepXuBaemas xapaktepuctuka |2t KoHTakTopa ¢ HoMuHanom /e = X (A) npefctasneHa
kak J (A2c), a gns pene neperpy3kun - kak J' (A2c). J' 6onbLue yem J. B CBSI3W C 3TMM BbIGUPAIOT MUHMMAaSIbHOE 3HaYeHue
J (A2c). MukKoBbIN BbIgEPXUBAEMDI TOK KOHTakTopa npu /e = X (A) npeacTasrieH kKak / (KA).

Cnpasa Ha pucyHke A.4a) xapakTepucTuku 12t n cpabaTblBaHus, U3MEPEHHbIE MPU OXMAAEMOM TOKE «Op» M/1aBKOro
npegoxpaHuTens tuna A [cM. pucyHoK A.4b)] 1 nnaskoro npegoxpaHutesna tmna B [cM. pucyHOK A.4C)], HAHOCAT Ha Ty Xe
LKasy Ha pucyHke A.4a).

[ns nnaBkux npegoxpaHuTeneli Tuna A Tok cpabatbiBaHNst UMeeT 3HaveHue / (KA) Ana nnaBkmMx npeaoxpaHuTenei
C HOMMHanIoOM Y (A) 1 NOJHYIO XapakTepucTuky 12t B J (A2C) npy HOMMHa/IbHOM Toke Y' (A). BblGMparT MEHbLUMIA U3 3THX
HOMMHANO0B. Y' >Y, NO3TOMY MakCUMasibHblii HOMUHaUT NAaBKMX NpefoxpaHuTeneld Tuna A gna obecneveHns Tpebyemol
3awmTel — Y (A).

[nsa nnaBkux npegoxpaHuteneid Tuna B Tok cpabaTbiBaHWA UMeeT 3HaveHne / (KA) AN NaBkUX npegoxpaHutenel
C HOMUHaUIOM Z (A), 1 NOMHYH XapakTepucTuky [2t B J (A2c) npy HOMUHaNBHOM Toke Z' (A). BbiGnparoT MeHbLUNi 13 3TUX
HOMMWHANO0B. Z > Z', N03TOMY MakCUMasibHbIi HOMUHaUT NIaBKUX NpegoxpaHuTeneit Tuna B ans obecneveHns Tpebyemoii
3awmTel — Z' (A).

MpuBefeHHas MeToAyKa ycTaHaB/MBaEeT MaKCMMaslbHOe 3HauyeHWe HOMWH&aUTLHOTO TOKa C y4eToM TpeboBaHuii Mo
koopauHauuy npu /q. Heo6xoammo y6eautbesi, YTO AaHHbIi HOMUMHAN Takke obecrneuvBaeT KoopAMHaLMIO npw /co n /r.
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------------------------ pene neperpysku 12t
------------------------ KOHTaKTOop 12t;
------------------------ MaKCVMasTbHbIA MKOBBIA TOK

PucyHok A.5 — BbiaepxvBaioLLye cnocoBHOCTH psiia KOHTAKTOPOB M COMYTCTBYHOLLMX penie neperpyski
MpY UCTbITATENIBHOM TOKE «>»
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MpumMevyaHue 1— ITO0 MaKcUMaslbHble 3HAUEHMS. DaKTUUECKME NMKOBbIE TOKM ByAyT HUXKE M3-3a CONpoTUBE-
HUSI KOHTAKTOpAa W ero pesne neperpyskul.

MpumeyaHune 2 — CraHjapTHble XapakTepUCTUKM cpabarbiBaHusi, Kak Npaswio, noslyyatoT C MEeHbLUMM KO-
3hHMLUMEHTOM MOLLHOCTM YeM TOT, KOTOPbIA UCMOMb3yeTCs A1 MUCMbITaTeIbHOro Toka «r». KoppekTupoBka MOXeT no-
TpeboBaTbCA A1 3HAYEHUIA MCMbITATENIbHOTO Toka «m» 1 KA, 3 KA nam 5 kA (Npy BbICOKOM KO3(D(hULMEHTE MOLLHOCTH
HabMIAATCA TOKU cpabaTtbiBaHusA Ha 20 % Bbile).

MpumevyaHne 33— MakcuMasibHble NMUKOBbLIE TOKM A1 6Oee BbICOKUX HOMUHAIOB HE MOTYT NpeBbIaTh Mak-
CYMaJIbHBIA MUK (ACUMMETPUYHBI) OXMAAEMOro TOKa NpU 3a4aHHOM KO3(h(MLUMEHTEe MOLLHOCTU (MO 3TOW NPUYUHE MOSy-
UEHHbIe KPUBbIE CTAHOBATCS MOCTOSIHHBIMU MPY MaKCUMa/IbHOM acCUMMETPUYECKOM MUKE).

MpumedyaHune 4 — lonyyYeHHbIE KPMBbIE NPUMEHSIIOT 06pa3oM, aHa/TOTMYHbIM NPMBEAEHHOMY Ha pUcyHke A.4.

PucyHok A.6 — WnnocTpauus Metofa nosyuyeHust KpUBbIX MakCUMaslbHOTO MUKOBOTO TOKa
MNPy CMbITATENIBHOM TOKE «» B KQYECTBE (DYHKLMM HOMUHASILHOTO TOKA N/1aBKOro NpeaoXpaHnTe/s
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MpunoxeHue JA
(cnpaBo4yHOE)

CBefgeHNsI 0 COOTBETCTBMU CChIJIOYHbIX MeXAYHapoAHbIX CTaHAAPTOB
MEXrocyapCTBEHHbIM CTaHZapTam

Tabnuya OA1

O603HaYeHre MeXayHapPOAHOrO CreneHb O603HaYeHne 1 HavMeHOBaHNE COOTBETCTBYHOLLIETO
CTaHfapTa, AOKYMeHTa COOTBETCTBUA MEXroCyJapCTBEHHOTO CTaHJapTa
IEC 60050 (all parts) IDT FOCT IEC 60050 (Bce uactn) «MexayHapoaHbIA 3/1eKTPOTEXHNYECKUIA
CnoBapb»

IEC/TR 60146-6 —

IEC 60269 (all parts) IDT FOCT IEC 60269 (Bce yacTtn) «lMpegoxpaHuTeny nnaskve HU3KOBO/bT-
Hble»

IEC 60269-1:2006 — * 1)

IEC 60269-2 MOD FOCT 31196.2—2012 (IEC 60269-2:1986) «[lpenoxpaHuTenn nnaskue

HW3KOBO/IbTHbIE. YacTb 2. [ononHutesbHble TpeboBaHUA K NiaBKUM
NpeAoXpaHNTeNsiM NPOMbILLIEHHOTO Ha3HAYEHWs»

IEC 60269-3 MOD MOCT 31196.3—2012 (IEC 60269-3:1987, IEC 60269-3A:1978) «[pe-
AoxpaHutenn nnaBkne HU3KOBOJIbTHbIE. Yactb 3. ,U.OI'IO]'IHI/ITE}'IbeIe
TpeboBaHNs K NNaBKUM MNpefoxpaHuTesniaM ObITOBOrO U aHasI0rMyHOro
Ha3HavYeHus»

IEC 60269-4:2009 — *2)

IEC 60269-6 IDT OCT IEC 60269-6—2013 «[NpefoxpaHUTenn mnnaBkne HU3KOBOMbT-
Hble. YacTb 6. lononHutenbHble TpeboBaHWA K Ni1aBkuM BCTaBkam 415
3aLWMTbl COSTHEYHbIX (POTOrasIbBaHNUYECKNX IHEPTETUHECKMNX CUCTEM»

IEC 60364-4-41:2005 — *3)

IEC 60364-4-43:2008 — *4)

IEC 60364-5-52 — *5)

IEC 60947 (all parts) IDT FOCT IEC 60947 (Bce yacTun) «Annapartypa pacnpeieneHuns n ynpas-
NEHVIsi HN3KOBO/bTHAs»

IEC 60947-3 IDT *6)

IEC 60947-4-1:2009 — *1)

1) felictByeT MOCT IEC 60269-1—2016 «[MpegoxpaHuTenn nnasBkue HU3KOBOMbTHble. YacTb 1. O6wue TpeboBa-
HUSI», WAEHTWYHBIN IEC 60269-1:2014.

2) OelictByeT NOCT IEC 60269-4—2016 «[MpepoxpaHnTeny niaBkne HU3KOBOSIbTHbIE. YacTb 4. [JononHUTE NbHbIE
TpeboBaHMs K NAaBKMM BCTaBKaM 4151 3alMTbl NOAYNPOBOAHUKOBBLIX YCTPOUCTB», UAeHTUYHbIN |IEC 60269-4:2012.

3) B Poccuiickoii ®egepaunmn aeiicteyet FOCT P 50571.3—2009 (M3K 60364-4-41:2005) «D/1€KTPOYCTAHOBKA HU3-
KOBOJIbTHbIE. YacTb 4-41. TpeboBaHusa /st obecneyeHnss 6e30nacHOCTW. 3alimTa OT NOPaXEHUS NIEKTPUYECKUM TOKOM>.

4) B Poccuiickoli ®epepaumn gelicteyer FOCT P 50571.4.43—2012/M3K 60364-4-43:2008 «DneKTpoyCTaHOBKU
HM3KOBO/bTHbIE. YacTb 4-43. TpeboBaHua Mo ob6ecneyeHno 6e30nacHOCTM. 3alyTa OT CBEPXTOKa».

5) B Poccuiickoli ®epepaumn geiicteyeTr TOCT P 50571.5.52—2011/M3K 60364-5-52:2009 «3neKTpoyCcTaHOBKM
HMU3KOBOJIbTHbIE. YacTb 5-52. Bbi6op 1 MOHTaX 3/1€KTPO060PYA0BaHNSA. DNEKTPONPOBOAKM».

6) JelictByeT FOCT IEC 60947-3-2016 «AnnapaTtypa pacnpefeneHvss 1 ynpasfieHusi HU3KOBO/IbTHas. YacTb 3.
Bbiktouatenu, pasbegyHATeNu, BbiklouaTenv-pasbeguHuTeNn 1 KOMOBMHaUMN X C NPeAoXpaHuTeNsaMm», NOEeHTUYHbIN
IEC 60947-3—2012.

7) DelicteyeT MTOCT IEC 60947-4-1—2021 «AnnapaTypa pacnpefesnieHusi 1 ynpaBfieHnst HU3KOBO/IbTHasA. YacTb 4-1.
KoHTakTopbl 1 Myckatenu. INeKTpoMexaHNYEeCcKMe KOHTaKTOpbl 1 MyckaTenu», naeHTnyHblli IEC 60947-4-1:2018.
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OkoHuyaHue Tabnuubl JA. 1

OGo3HaYEHVIe MEXYHAPOAHOMO CreneHb O6o3HaueHMe 1 HAMEHOBaHVIE COOTBETCTBYHOLLIErO
CTaHgapTa, AoKyMeHTa COOTBETCTBUA MEXroCyapCTBEHHOrO CTaHaapTa
IEC/TR 61912-1:2007 HOoT FOCT IEC/TR 61912-1—2013 «HW3KOBO/IbTHAsA KOMMYyTaLMOHHasA an-

napaTtypa 1 annapaTtypa ynpaefieHVsi. YCTpOCTBa 3aliuTbl OT CBEPX-
TokoB. YacTb 1. lMpuMeHeHue pacueTHbIX XapakTEPWUCTUK KOPOTKOro
3aMblKaHWS»

* COOTBETCTBYHOLLMIA MEXIOCYAAPCTBEHHbIV CTaHAAaPT OTCYTCTBYET. [J0 ero NpyHATAS PEKOMEHAYETCS UCMOSb30-
BaTb MepeBo/, Ha PYCCKUM A3bIK AaHHOTO MeXyHapo4HOro ctaHaapTta.

MpumeyaHune — B HacTosWen Tabnuue 1CNOMb30BaHbI CnedytoLye ycroBHble 0603HAYeHNsT CTeNeHN Co-
OTBETCTBUA CTaHAapPTOB:

- OT — uAeHTU4YHbIE CTaH4ApThI;

- MOD — mogumumpoBaHHble cTaHAapThbl.
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Bubnuorpadwusa

IEC 60050-441:1984 International Electrotechnical Vocabulary — Part 441: Switchgear, controlgear and fuses
(MexayHapoHbIil 3N1EKTPOTEXHNYECKMIA cnoBapb. YacTb 441. KommyTauvoHHas annapaTypa,
annaparypa ynpasfieHus v nnaskve npesoxpaHnuTeni)

IEC 60050-442 International Electrotechnical Vocabulary— Part 442: Electrical accessories (MexayHapoaHblii
3/1EKTPOTEXHUYECKUIA cnoBapb. YacTb 442. Apmatypa anekTpuyeckas)

IEC 60050-448 International Electrotechnical Vocabulary — Chapter 448: Power system protection
(MexayHapoHbIil 3M1eKTPOTEXHUYECKMIA cnoBapb. YacTb 448. 3awyta 3HeprocucTem)

IEC/TR 61912-2 Low-voltage switchgear and controlgear — Over-current protective devices — Part 2: Se-
lectivity under over-current conditions (Hu3koBonbTHass KOMMYyTauUMOHHas annapartypa u
annapatypa ynpaB/ieHus YCTpoicTBa 3aliuTbl OT CBEPXTOKOB. YacTb 2. CenekTMBHOCTb B
YCNOBUAX CBEPXTOKOB)
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YAK 621.316.923.1:006.354 MKC 29.120.50 IDT

KntoueBble croBa: nNpefoxpaHuTe M NniaaBkue, HU3KOBOIbTHOE 060pyAOBaHME, PYKOBOACTBO MO NPUMEHEHMUIO,
npegoxpaHuTenu
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