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Mpegucnosue

Llenu, ocHOBHbIE NPMHLMUMBLI U NOPAAOK NPOBEAEHNS paboT N0 MEXrocyAapCTBEHHOM cTaHAapTu3aLmmn
yctaHoBsieHbl TOCT 1.0-92 «MexrocygapcTBeHHas cuctema craHgaptusauun. OCHOBHbIE MOSIOXKEHUA» U
FOCT 1.2-2009 «MexrocygapcTBeHHaa cuctemMa craHgaptusaumu. CraHgapTbl MeXrocyAapCTBeHHble,
npaBunia U pekoMeHAauuMnm Mno MexXrocyAapCTBEHHOW cTaHfapTvu3auun. MNpaBwuna paspaboTku, NPUHATUS,
NPYMEeHEeHNA.06HOBNEHNSA Y OTMEHbI»

CBejeHus o ctaHgapTe

1 NoAroToBNEH OTKpPbITbIM aKUVOHepHbIM 0o6LLecTBoM «Bcepoccuiicknii Hay4Ho-
nccnenoBatenbCkuii MHCTUTYT cepTudnkaummn» (OAO «BHUNC»)

2 BHECEH ®epgepasibHbiM areHTCTBOM MO TeXHWYeCKOMY peryiMpoBaHui0 U MeTposioruu
(PocctaHpapT)

3 MPUHAT MexrocyaapcTBEHHbIM COBETOM MO CTaHfapTu3auuu, MeTposnornm u ceptudmkaymm
(npoTokon ot 03 gekabpsa 2013 r. No 62-1)

3a npuHATHe nporosiocosaniu:

KpaTtkoe HaumeHoBaHWe CTpaHbl CokpalleHHoe HarMeHOoBaHWe HaLMOHa/IbHOTO
no MK (UICO 3166)004 - 97 Kog ctpaHbl opraHa no craHgapTusauum
no MK (MCO 3166)
004-97
ApmeHns AM MuH3KOHOMUKN Pecny6nkn ApMeHus
Benapycb BY locctangapt Pecny6nvkn Benapycb
Poccusa RU PoccraHgapt
Y36ekuctaH uz AreHTCTBO «Y3CcTaHaapT»

4  MMpukasom defepasibHOrO areHTCTBa MO TEXHUYECKOMY PerysiMpoBaHuio U MeTposiormm oT 11 umioHA
2014 r. No 632-cT MexrocyaapcTBeHHblii cTaHaapt FOCT IEC 61921-2013 BBefeH B fieiicTBME B KayecTse
HauuoHanbHoro ctaHgapta Poccuiickon degepaumn ¢ 01 sHBaps 2015 T.

5 HacTtosilmii cTaHgapT MAEHTUYEH MexXayHapogHoMy ctaHaapTty |IEC 61921:2003 Power capacitors. Low-
voltage power factor correction banks (KoHgeHcaTopbl cunoBble. KoHaeHcaTopHble 6aTapen A5 Koppekuuu
KoahprLmeHTa MOLLHOCTM NPU HA3KOM HamnpshXeHum).

MexayHapoaHbii cTaHgapT IEC 61921 paspaboTtaH TexHuueckum komutetom |EC/TC 33 «Cunosble
KOHAEHCATOPbI U UX NPUMEHEHME» MexayHapoHOW anekTpoTexHuyeckoii kommccun (IEC).

OdbmumanbHble aK3eMNNAPbI MeXAYHapOAHOro CTaH4apTa, Ha OCHOBE KOTOPOro MOArOTOB/IEH HACTOALLWIA
MEXroCyapCTBEHHbIN CTaHAapT, M MeXAyHapoAHbIX CTaHAApTOB, Ha KOTOPble AaHbl CCbIIKWA, UMEKTCS B
degepanbHOM MHOPMALMOHHOM DOHAE TEXHUYECKUX PernaMeHToB U CTaHAapToB.

MepeBop, c aHrNMinCKoro s3bika (en).

CBefleHMss 0 COOTBETCTBMU MEXIOCYAAPCTBEHHbIX CTAHAAPTOB  CCbIIOYHLIM  MeXAYHapOoAHbIM
cTaHpapTam npuBefeHbl B JONOHUTENbHOM Npunoxenun OA.

CTeneHb COOTBETCTBUSA - naeHTuyHas (FOT)

6 BBEJEH BIEPBbIE
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ViHbopmaumsa 06 M3MEHEHMAX K HacToAWeMy cTaHfapTy ny6nvMkyeTCs B eXerofHoM WHMOPMauMOHHOM
ykaszaTene «HauuoHanbHble CTaH4apThl», a TEeKCT W3MEHeHWA 1 NonpaBoK - B eXeMeCAYHOM WMHAOPMAaLVOHHOM
yKasaTene «HauuoHanbHble CTaHfapThi». B ciyyae nepecmoTpa (3aMeHbl) UM OTMEHbl HACTOSALLEro cTaHjapTa
COOTBETCTBYLEe yBeAaoMieHne OyaeT Onyb6/MKoBaHO B  €XeMecAYHOM MHAOPMaLMOHHOM ykasaTene
«HaumoHanbHble cTaHgapThi». CoOTBeTCTBYLWas nHpopmaums, ysegoMneHe n TeKCTbl pasMeLlaioTCa Takke

B MHCDOPMALMOHHOM CUCTEeMe O06LLEro MNofib30BaHUs - Ha oduuManbHOM caliTe defepasbHOrO areHTcTBa Mo
TEXHUYECKOMY PEFY/IMPOBAHUIO U METPONOruM B ceTUu VIHTepHeT

© CrampgapTuHdopm. 2014

B Poccuiickoil ®epepauuy HacTosLUIA cTaHAApT He MOXeT 6blTb MOJHOCTbIO WU YACTMYHO

BOCMpPOU3BEEH, TUPaXMPOBAH U pPacnpocTpaHeH B KauyecTBe OMULMANbHOIO M3faHus 6e3 paspelueHust
defepasibHOro areHTCTBa Mo TEXHUYECKOMY PEry/IMPOBaHMI0 Y METPOOTN
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M E X T T OCY AP CTBETHHTUBbB N CTAHAOAPT

KoHgeHcaTopbl cUoBbIe
KoHAeHcaTopHble 6atapen 418 Koppekuun KoamuumeHTa MOLWHOCTY NPY HU3KOM HanpsxXeHum

Power capacitors. Low-voltage power factor correction banks

[arta BBefeHuns - 2015—01—01

1 O6nactb NpPUMEHEHUS

Hactoawwuii ctaHgapT NPUMEHAT K KOHAEHCATOPHbIM 6atapesM NepemMeHHOro ToKa HWU3KOro
HanpshkeHus, npefHasHaYeHHbIM 4718 KOPPeKLUM KoathuumeHTa MOLLHOCTU, 060pYA0BaHHbIM BCTPOEHHOM
KOMMYTaLMOHHOM annapaTtypoii n annapaTypoii ynpasfieHus, NO3BOMSIOWMUM BbINOMHATL COEAVWHEHne C
OCHOBHbIMW YacTaAMK 6atapen U OTCOefMHEHWE OT HUX B LENSAX KOPPeKTMpoBaHUSA ee KoadhduumeHTta
MOLLIHOCTMW.

Ecnn B HacTosAleMm cTaHfapTe He yKa3aHO WHOe, HU3KOBOJIbTHble 6atapeu 1S KOPPeKTMpoBaHWA
KoathhuLMeHTa MOLLHOCTU AO/MKHBI COOTBETCTBOBATL TpebosaHuam |IEC 60439-1 n IEC 60439-3.

2 HopmaTuBHbIE CCbI/IKK

[ns npumeHeHMsA HacTosWwero ctaHgapTa Heob6xoAuMbl CreAyiloline CCbloYHble AOKYMeHTbl. [ns
[aTMPOBaHHbIX CCbIJIOK MPUMEHSAIOT  TOMIbKO yKa3aHHOE M3JaHWe CCbIJIOYHOTO  AOKYMeHTa, AfA
HelaTUPOBaHHbLIX CCbIJIOK MPUMEHSAIOT NocnefHee W3faHue CCbIIOYHOro [OKYMeHTa (Bktovas BCe ero
U3MeHeHUs).

IEC 60439-1:1999 AnnapaTypa KOMMYyTauWOHHaaA W MexaHW3Mbl YynpasneHUs HU3KOBO/bTHbIE
KoMMNeKTHble. YacTb 1. ¥Y3/1bl, nogBepraemMble MosHbIM U YaCTUYHbIM TUMOBLIM UCMbITAHUAM

IEC 60439-3:1990 AnnapaTypa KOMMYyTauWOHHas W MexaHU3Mbl YynpaBfeHUs HU3KOBO/IbTHbIE
KomnnekTHble. YacTb 3. YacTHble TpeboBaHUS K HU3KOBOIbTHbIM KOMMJIEKTHBIM ~ KOMMYTaLMOHHOM
annapatype “ mexaHu3mam YnpasfieHUs, yCTaHaB/IMBaeMbiM B MecCTax, AOCTYMHbIX A1 MOMb30BaHWA
HekBa/MduumMpoBaHHbIMKU Nnuamun. PacnpeennTesibHble WnTbl

IEC 60831-1:1996 KoHAeHcaTtopbl LIYHTUPYHOLIME CU/IOBble CaMOBOCCTaHaBNMBawLweroca tuna ans
CMCTEM NEepeMEeHHOro ToKa Ha HOMUWHasbHOoe HanpsbkeHume o 1000 B BknawuutenbHo. Yactb 1. O6uwime
TpeboBaHusA. Paboune xapakTepucTUKW, UCMNbITAHUSA W HOMUHaJ/IbHble napameTpbl. Tpeb6osBaHWs Mo
6e3onacHOCTU. PYKOBOACTBO N0 YCTAHOBKE W aKcnyaTauum

IEC 60931-1:1996 KoHAeHcaTtopbl LWYHTUPYOLWNE CUMIOBble HEe CaMOBOCCTaHaB/MBaloLLerocs tuna
ANA CMCTEM NepeMEeHHOro Toka Ha HOMUHanbHoe HanpshkeHne go 1000 B BkaountenbHo. Yactb 1. Obuwyme
nonoxexus. Pabounme xapakTepuUCTUKW, WCMbITAHWA W HOMUHasNbHblE napameTpbl. TpeboBaHWA TEXHUKK
6e3onacHocTU. PYKOBOACTBO MO yCTAHOBKE W 3KCnyaTalum

3 TepMuHBbI U onpeaeneHns

[nsa HacToswero craHgapta MpPUMEHSIOT NpPUBEAEHHbIE HUXE TEepPMUHbI C COOTBETCTBYHIOLMMYU
onpegeneHnsamu, coemecTtHo ¢ IEC 60439-1, IEC 60831-1 n IEC 60931-1.

31 KOHAeHcaTopHas 6atapess MepeMeHHOro Toka HK3Koro HanpsxeHus (low-voltage
capacitor bank): KombuHauusi ogHoli mnm 60/5ee KOHAEHCATOPHbIX COOPOK NEPEMEHHOr0 TOKa HWU3KOro
HanpsbkeHus, COBMECTHO C acCOUUMPOBAHHBIMW C  HMMWU  KOMMYTALUMWOHHbIMW  yCTPOWACTBAMU 1
o6opyaoBaHVeM AN1S KOHTPOMSA, WM3MEPEHWs, CUrHanvsauuv, 3awuTbl, PeryMpoBkuM W T. A.. MOJIHOCTbIO
CO6paHHaﬂ nog OTBETCTBEHHOCTb n3rotoeutensa co BCEMU BHYTPEHHUMU ANEKTPUYECKNMun n
MeXaHN4YeCKUMN B3aVMHbIMU COEAVHEHUAMUN N KOHCTPYKTUBHBLIMU AeTansiMu.

MpumeyvyaHunel-B HacTosleM CTaHfapTe abbpeBmnaTypbl «aBToMaTnyeckas 6arapes» U «KOHCTPYKLMS»
NCNoNb3yrTCA ANA aBTOMaTUYeCKMX W HeaBTOMaTUYeCKnx 6aTapel7| KOHAEHCAaTopoB MNepemMeHHOro Toka HWU3Koro
Hanps)keHuna.

MpumMmeuaHne2 - KOMMNOHEHTbI KOMMYTaLMOHHO annaparypbl ¥ annapatypbl ynpas/ieHust aBToMaTU4ecko
6atapen MOryT 6biTb 3IEKTPOMEXAHUYECKUMI WU 3NIEKTPOHHbLIMM.

N3paHue odnuymanbHoe
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3.2 cTyneHb KOHAEeHcaToOpHON 6aTapeu (step of capacitor bank): Kom6uHauusa ogHoii unm 6onee
KOHAEHCaTOpHbIX CO0POK, NOAKIYAEMbIX COBMECTHO.

3.3 aBTOMaTMYeCKnii perynsaTop peakTuBHOW MowHOCTKU (automatic reactive power regulator):
KoHTponnep, paspaboTaHHbli [nA  pacyeTa peakTUBHON  MOLWHOCTW, MNOINOWAEMO  Harpyskoi,
COE[JMHEHHOW C CWNOBOW NMHWER, W ANA  ynpaBneHWs BKAOYEHMEM W BbIK/IOYEHWEM  CTyneHel
aBTOMaTuyeckol 6artapeun A4na KOMNeHcaun peakTMBHON MOLLHOCTH.

MpumeyaHune 1- PeakTnBHas MOLLHOCTb 06bIYHO PACCUUTLIBAETCA Ha OCHOBHOI YacToTe.

MpumeyaHune 2- KOHTPOSEP MOXET GblTb «BCTPOEHHbIM» UM «aBTOHOMHbIM» U JO/KEH 6GbITb HACTPOEH
nepeps paboToi ans kaxaol 6atapen.

3.4 nepexoaHoi 6pocok Toka /, (transient inrush current /,): MepexogHoli TOK Neperpyskn BbICOKOiA
amnauTygbl M 4YacToTbl, KOTOPbIi MOXEeT BO3HUKHYTb NPV MNOAK/IIOYEHUN KOHAEeHcaTopa, amnauTyga u
yacToTa KOTOpOro OnpefensTcs TakMMu aktopamu, Kak MMMNeAaHc KOPOTKOrOo 3aMblKaHUA nNuTaHus,
BE/IMUMHA HAXOAALLErocs nof Hanps)XeHMeMm eMKOCTHOrO CONMPOTUB/EHUS, NOAKIOUYEHHOIO NapaanenbHo, 1
MOMEHT NepekItoyeHns.

3.5 HOMUHaNbHaA peakTMBHas MOWHOCTL Q, (KOHCcTpykuuun) (rated reactive power Q (of an
assembly)]: MonHaA peakTVBHAas MOLIHOCTb KOHCTPYKUUM HA HOMVHAJbHbIX 4YacToTe W HanpshkeHuw,
paccuuTaHHas no MosHOMY uMMeAaHcy 6atapeun, BKIOYas peakTWBHble CONPOTUBAEHWUA (ecnu TakoBble
nmerTcs).

4 MapK1poBKa KOH/IEHCATOpHOW GaTapeun

Cnepgywouwas MuHUManbHas UWHGOpPMauus f[o/bkHa OblTb  npefocTaBneHa W3rotoButenem B
WHCTPYKUUWN WM anbTepHaTMBHBIM CNOCOO0M MO 3anpocy MokKynaTens Ha MPUKPEnSIEHHOW K KOHCTPYKUMUW
nnare ¢ HOMUHaNbHbIMU JaHHbIMU:

1) mMA vy Toproeas Mapka U3roToBUTeNs;

2) naeHTudnumpyowmnin Homep UM 0603HaYeHMe TUNa,;

3) paTa M3roToBMEHNSA, B HENOCPEACTBEHHON MW KOLOBON hopme;

4) HOMVHaNbHasA peakTMBHasA MOLLHOCTb. On. O Kunosapax (KBAp);

5) HOMUHanbHoe HanpsixeHune. Uu, B BonbTax (B);

6) HoMuHanbHas yactoTa. fH B repuax (Mu);

7) MUHUMaNbHaa 1 MakcumasibHas okpyxatolas Temnepatypa B rpagycax Lenbcus (*C);

8) cTeneHb 3aWuThl;

9) BblAepXMBaeMoe ycuame npm KOPoTKOM 3amblkaHuu, B amnepax (A).

5 PykoBOACTBO MO NPOEKTUPOBaHUIO, MOHTaXy, paboTte n 6e3onacHoCTH

5.1 O6wue nonoxeHuns

B oTnnumne oT 6onblueil yacTu 3anekTpoannapaTypbl LWYHTUPYIOLINE KOHAEHCATOPbl, KOorga OHW MNog,
HanpshkeHWeM, paboTaloT HENpPepbLIBHO NpY MOJIHOW Harpyske, WA Npu Harpyske, OTKIOHAKLWERCA OT 3TuX
napameTpoB TO/IbKO B pe3y/sibTaTe BapuaLuuii HanpskeHUs 1 4acToTbl.

MepeHanpskeHne v nNeperpeBaHne ykopauusaloT CPOK 3KCMyaTauuv KoHAeHcatopa, B CBA3N C YeMm
ycnoBust paboTbl (T. e. Temnepatypa, HanpsbkeHne u ToK) AO/HKHbI CTPOro KOHTPONPOBAaTLCA

Cnepyetr OTMETWUTb, 4YTO BBEfEHMEe EMKOCTHOroO COMNpPOTUBJIEHUA B CUCTEMY MOXeT co3faTb
Hey[0B/1eTBOpUTE/IbHbIE pabouve ycnoBus (Hanpumep, YCUeHWe rapMOHUK, CaMOBO30YXAEHNEe MallvHbl,
nepeHanpshkeHuss Mnpu nNepekntoyeHnsx, HeyaoBeTBOPUTENbHYI paboTy annapatypbl yAaneHHoro
KOHTPONSA Ha ayAuo-yactoTe, U T. 4.).

Beugy 60nbLI0ro pasHoobpasust TUNOB KOHAEHCATOPOB U MHOTMMX OKasblBaloWUX BAUsSHUE (hakTopos,
He npeacTaB/IsSeTCA BO3MOXHbIM OXBaTWUTb MPOCTbIMW MpaBuiaMy BCE BO3MOXHbIE C/lydyan MOHTaxa WU
paboTbl. Hwke npuBegeHa uHdoOpMaLmsa, oOTHOcAWAACA K Hambonee BaXHbIM MyHKTaM, KoTopble
Heo6XxoouMO yuuTbiBaThb. Kpome TOro, cnepyeTr BbIMOMHATb MHCTPYKUMM U3FOTOBUTESI W OPraHos,
ynpaBASoLWMX NOCTaBKOW 3HEPruu.

5.2 BbI60p KOMMOHEHT

Bbi6Op KOMMOHEHT KOHCTPYKUMW [OO/MDKEH MPOBOAMTLCA MpU  YC/AOBWM  TLATENIbHOTO  yyeTa
COOTBETCTBMA MEX/Y KaTeropuein TemnepaTypbl OKpYXalLero Bo3ayxa v caMoii KOHCTPYKLMN.

5.3 KoHCTpyKumsa

531 CuctemMa Koppekuum no Ko3agULUMEHTY MOLLHOCTU, HaxoAsWwascs BHYTPU [N1aBHOrO

pacnpeaenuTenbHOro Wwuta
O6opyfoBaHue, Heob6XoAuMOe AN aBTOMATMYEecKol KOppekuuu KoahuUMeHTa MOLLHOCTY B
YCTaHOBKe, BK/OUAlOLLEE KOHTPO//Iep, NpefoXpaHuTenu, KOMMYTUpYIoLWMe YCTPOWCTBA, KOHAEHcATopbl U
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Apoccenun, MOXeT OblTb yCTaHOB/IEHO B BUAE BCTPOEHHOI YacTu rNaBHOro pacnpefenvTenbHOro wura.

OT0 060pyAoBaHME TakKe MOXET ObiTb YCTAHOB/MEHO B OTAE/IbHON KOpPOOKe [NaBHOrO LWuUTa unn B
BuAe 406aBNEHHO YacTu K KOPobke O6LLEero rnaBHOro pacnpeAesimTesibHoro LWuTa.

5.3.2 ABTOHOMHas cuctema Koppekumnmm KoadduumeHTa MoLHOCTH

O6opyfoBaHne ycTaHaBNuBaeTCs OTAENIbHO BOAM3WM OT [NABHOTO pacnpefennTenbHoro LWuTa,
COOTBETCTBYIOLWEro 6/710ka wWuta uam npuneras K HUM. OHO OObIYHO VIMEeT CXeMy OCHOBHOW LWHbI C
Heo6XxoAVMbIM YpPOBHEM OTKasa [ANA COOTBETCTBMA Mpuerawowemy rn1asHOMY WANW  BTOPUYHOMY
pacnpefenuTenbHOMY LWUTY, UM HeobXo4uMOW BenuyMHe ToKa KOPOTKOTO 3aMblKaHWA AaHHOW cekuun
YCTaHOBKW.

[aHHasa cekuns 31eKTPUYECKOW LUNHbI ABAAETCH LUMHOW, COEAMHEHHOW LUMHON unn kabenem obpaTHo
C rNaBHON NIMHNEN NUTaHNsA YyCTaHOBKM.

BbikntoueHne 3TON cekuumn WnHbI BbINOMHAETCS rPYnnol nnaBkux npegoxpaHnTeneil, aBToMaTuyeckmx
BblKNlOYaTeNein wnu BbIKNOYATENEN C NNaBKUM MpefoXpaHuWTenem, KOTopble COeAWMHEHbl NPOBOAOM C
nepeknoyatoLLMM YCTPONCTBOM U 3aTeM C baTapeei KOHAEHCaTOPOB.

5.3.3 ABTOMatuyeckas cuctema Koppekuuu KoadpduumeHta MOLWHOCTM C  YyAaNEHHO
yCTaHOBNEHHbIMUW KOHAEeHcaTopamu

Bce KOMMOHEHTbI, 32 UCK/IOYEHVEM KOHAEHCATOPOB, YCTAHOB/EHbI B pacnpefesimTenibHoM wwkady.

KoHaeHcaTopbl 1 HEO6XOAMMbIE 3/1EMEHTbI C PeakTUBHLIM COMPOTUBEHNEM (ECNN TaKoBble MMEKTCA)
CMOHTUPOBaHbI Ha yAa/leHHO MOHTaXHOW CTOWKe.

[JaHHas cxema 0ObIYHO NMPUMEHSETCA, ec UMEITCA NPO6aEMbI, CBA3aHHbIE C MPOCTPAHCTBEHHbLIMU
TpeboBaHVAMHK, NN HEOOXOAMMO AasbHelillee paccesHne Tenna.

BaxHO OTMeTUTb, 4YTO 060pPyAOBaHME KOMMOHEHT KO3duuueHTa MOLLHOCTW, HanpuMmep niaBkue
npeAoxpaHuTenu, KOHAEeHCaTopbl, 3/IeMEHTbl C pPeakTWBHbIM COMNPOTVMBAEHWEM W T. A., FeHepupyioT
3HauMTesIbHOE KO/IMYecTBO Tenna.

5.3.4 PasfgeneHue ycTaHOBKM Ha 6/10Kn

O6uiasa cxema ycTpoiicTBa A4/18 Koppekuun koadhdurumeHTa MOLHOCTU MOXET ObITb BbIMO/IHEHA B BUAE
ceKuuii, KoTopble MOryT ObiTb MOMELLEHbI B OTAE/NbHbIX MOMELLEHNAX, WX B BUAE eANHON KoHurypauum:

a) LWnHa, OCHOBHOE COefMHEeHNe WWAM OCHOBHAas U30NSAUMS:

b) NnaBKkue nNpefoxpaHUTeNy KOHLeHcaTopHON 6aTapen uv npepbiBaTenn Lenu MAWIM KOHTaKTopbI;

C) 3/1eMEHTbI C PEaKTUBHLIM CONPOTUBNEHNEM ANS Lieneli KOHTPONA rapMOHNK;

d) KoHAeHcaTopbl:

€) KOHTPO/IbHbIE NNaBkue NpPefoXpaHUTesnu, BbIBOAbI U KOHTPOep.

5.3.5 BbI6Op HOMUWHaNbHOTO HanpsXeHus

HomuHanbHOe HanpshkeHue KoHAeHcaTopa AO0/HKHO OblTb HE MeHee paboyero HanpsXeHus ceTtu, ¢
KOTOpPOIi A0/IKEH BbITb COeANHEH KOHAEHCATOP, C YYETOM BANAHUA HAIMUYMA CaMOro KOHAEeHcaTopa.

B HEKOTOpbIX CEeTAX MOXET CyLLeCcTBOBAaTb 3Ha4YMTeNIbHas pasHuua mexay paboynM v HOMUHANbHBIM
HanpshkeHnem ceTu, NoApobHbIE CBELEHWSI O KOTOPOI [O/MKHBI OblTb NPeAO0CTaBEHbI NOKynaTenemM, YToobl
COOTBETCTBYIOLME AOMYCKM MOrAM  ObiTb  MNPUHATbI  U3roToBUTENEM. JOTO MMeeT 3HauyeHue AN
KOHAEeHCaTOpHbIX 6artapeil, MNOCKOMbKY WX pabounme xapakTepucTukM W CPOK 3KcnayaTauun  MoryT
UCMbITbIBATL  HebnaronpuaTHOe BAWSAHWE NPW  HENpefyCMOTPEHHOM  MOBBIWEHUWN  HaMNpsXXeHus B
ON3aneKkTprike KOHAeHcaTopa.

Ecnn B 0TIMuMe OT 3TOro MHpopMaLms OTHOCMTE/IbHO Takux BO3AEWCTBUIA OTCYTCTBYET, HanpshkeHue
aKcnayaTaumm foMKHO ObiTb NPUHATO PaBHbIM HOMWUHA/TLHOMY (MM 3aABNIEHHOMY) HaNPSHXKEHWUIO CeTW.

Korga anemeHTbl Lenu BCTaBfeHbl NOcC/efoBaTe/IbHO C KOHAEHCATOPOM A1 YMEHbLUEHUS BUSHUA
rapMOHWK W T. [, BO3HMKaKOLlee B pe3ysbTare MOBbILEHWE HaNPsXKEHUA Ha BbiBOAAX KOHAeHcaTopa [0 U
Bbille paboyero HampsHKeHUs ceTu npuBOAMT K HEeo6XOAMMOCTM COOTBETCTBYIOLLEro YBesIMYeHUs
HOMUWHaJ/IbHOTO HanpsXXeHUs KoHAeHcaTopa.

Mpy onpefeneHun HanpsXXeHUs, OXWAaemMoro Ha BbiBOAAax KOHAeHcaTopa, Heo6XxoAumo yumTbiBaTb
cnepywowme akTopsi:

a) BK/IOYEHHble MO CXeme LUyHTa KOHAEeHcaTopbl MOryT BbI3BaTb MOBbILEHUE HAMNpPsHXKeHUs oT
NCTOYHMKA B TOUKe, re OHW pacnofioxeHbl (CM. npuaoxeHne D): aTO HanpshkeHne MOXeT ObiTb eLye Bbille
BC/eACTBME MPUCYTCTBUSA rapMOHWK. KoHAeHcaTopbl, CfefoBaTefnbHO, [O/XHbl paboTaTb npu 6Gonee
BbICOKOM HanpshKeHUn No CpaBHEHWI0 C U3MepeHHbIM nepej noAcoeAnHEHNEM KOHAEHCATOPOB:

b) HanpsxeHne Ha BbIBOJAX KOHAeHcaTopa MOXeT 6blTb 0CO6EHHO BbICOKMM BO BpemMs HebOoMbLUON
Harpy3kn (cm. npunoxeHue D); B Takux Cryyasx HeKOTOpble WA BCE KOHAEHCATOPbl AO/KHbI ObITb
OTK/IOYEHbl OT Lenu B Lenax npefoTBpalleHns nepeHanpskeHns KOHAEHCATOpPOB W HexenatesbHOro
NOBbILLIEHNS HAMPSHXEHUS B CETU.

Tonbko B aBapuiiHOW CUTyauun KOHAEHCATOPbl AO/MKHbI padoTaTb NpU MakCMMasibHO A0NYyCTUMOM
HanpsHkeHnM M MakCMMasibHOM OKpyXalLlieli TemnepaType OAHOBPEMEHHO, W B 3TOM Ciyyae TO/IbKO B
TeyeHne KOPOTKMX NeproA0B BPEMEHMN.
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MpumeuyaHnue” M3nuwHee 3bbITO4HOE 3HaYeHVe Npeaena 6e30MacHOCTU Npy BbiGope HOMUHAILHOTO
HanpspKeHns cnepyeT usberarb, MOCKONbKY 3TO MOXET MPUBECTU K MOHWKEHUIO BbIXOAHBLIX MapameTpoB Mo
CPaBHEHWIO C HOMUHA/TbHLIMW.

MpumeyaHne 2 - OTHOCUTENBHO MakCUMasIbHO AOMYCTUMOro HanpsxeHus cM. |EC 60831-1.

5.3.6 CneuuasnbHble yCnoBusa akcnayartauum

MomyMo ycnoBuid, wuMelOWMX npeobnajaloliee 3HavyeHWe Ha 060Mx npegenax Karteropuu
TemnepaTypbl, Hanbonee BaxHble YC/MOBWS, OTHOCUTENIbHO KOTOPbIX AO/KEH ObiTb NPOMHOPMUPOBAH
N3roToBUTESIb, CReayoLwme:

a) BbICOKasi OTHOCUTE/IbHAsA B/IaXHOCTb.

Mpy TakMx YCNOBUAX MOXET OblTb HEOOXOAMMbIM UCMNOMb30BaHME W30STOPOB ChneuuanbHol
KOHCTPyKUMW. CnepyeT Tawkke 06paTWTb BHMMaHWE Ha BO3MOXHOCTb LUYHTUPOBAHWA BHELLHWUX MIaBKuUX
npepoxpaHuTeneii ocaxgarLeiica Ha Nx NOBEPXHOCTU BNaroii;

b) GLICTPBLIA POCT NJIECEHMN.

PocT nneceHn He nNpoucxoauT Ha MeTasiax, KepaMuyeckux martepuasax u HeKOTOPbIX TUNax Kpacku
UM nakos. Ha apyrux maTepuanax nieceHb MOXeT BO3HMKaTb Ha B/I@XHbIX MecTax, OCO6EeHHO, rae
BO3MOXHO OCaxeHue Mbiam nT. n.

MpumeHeHne YHIMUMAHBIX BELLECTB MOXET YNYyULNTb XapakTePUCTUKN Takux MaTepuanos, HO Takune
BeLLeCTBa COXPaHAOT CBOW 3allMTHbIe CBOMNCTBA TO/IbKO B TEYEHME OrpaHUYeHHOro neproaa;

C) KOpPpPO3MOHHasa aTtmocdepa.

Koppo3snoHHass aTtmocdepa CywecTBYeT B MPOMbIWEHHbIX U MpUBpexHbix obnactax. CnepyeT
OTMETUTb, YTO B 30HAaX KAMMaTa C BbICOKOV TeMnepaTypoli B/MSHUE Takoin atmocdepbl 60n1ee cunbHoe, Yem
B 30HaxX YMEPEHHOro knumata. Koppo3moHHas B BbICOKOUW cTeneHn atmocdhepa MOXeT NpucyTCTBOBaTb
[axe BHYTPU NOMELLEHWA;

d) 3arpsasHeHue.

Ecnn koHAeHcaTopbl YCTaHOBMEHbI B MeCTax C BbICOKOW CTEMNeHbld 3arpsisHeHus, AO/KHbl ObiTb
MPUHATBLI cneuunasibHbie Mepbl 3alnThl;

€) BbicOTa, npeBbiwarwas 2000 m.

KoHZeHcaTopbl, YCTaHOB/MEHHble Ha BbicoTe 6Gosnee 2000 M. noaBeprawTCs BO34ENCTBUIO
cneuunanbHbIX ycnosuii. Bbibop Tuna KoHAeHcaTopa [O/DKeH OnpeAenaTbCs CornaleHnem  Mexay
nokynatenem v U3rotoButenem.

5.3.7 3awmrta npu nepekoyYeHnax n neperpysko

BenununHbl eMKOCTHOro CONPOTUB/IEHNS KOHAEHCATOPOB Npu neperpyske npueefeHsl B IEC 60831-1 n
IEC 60931-1. OTu npegensl 6onee, Yem npumeHsiemble ana 6artapeii. MNepeknwoyarwlmne n 3awnTHbIE
yCTpOiCTBa W WX COEAUHEHWUS [O0/DKHbl ObiTb CNPOEKTWPOBaHbl TakMM 06pasom, 4TOObl OHU MOMN
HenpepbIBHO BbIAEPXMBATbL TOK HE MeHee YBE/IMYEHHOro C koaddpuuneHTom 1.3 TOKa, KOTOPbIA MOXeT
BO3HUKaTb MNPV CUHYCOMAANIbHOM HanpskeHun ¢ 3MEKTVBHON BESIMUYNHON, PaBHOW HOMWHANbHOMY
HanpshKeHo Ha HOMUHaNBHOM YacToTe.

Mepeknoyaowme n 3alWWTHble YCTPONCTBA W WX COEAUHEHUS [AO/KHbl Takke BblAepXunBaTb
INEeKTPOANHAMNYECKMEe W TemnnoBble HamnpsXKeHus, co3faBaemble MNepexofHbIMU ToKaMu neperpysku
BbICOKO aMNANTYAbl U 4acTOTbl, KOTOPbIe MOTYT BO3HUKHYTb MPY BKIOYEHWN.

Takne nepexogHble npoueccbl crnegyeT oxugatb, korga 6Gatapesa wWAM  CTYNeHb  BK/OYEHbI
napaanenbHo € APYrMMW  aHaNorMYyHbIMU  3/IEMEHTaMK, KOTOpble YXe nof HanpsbkeHuem. OO6bIYHOM
npakTUKoli SBNAETCA NOBbIEHWEe WHAYKTUBHOCTW COEAMHEHWIA ANS YMEeHbLUeHWA Toka MepekTyeHus,
HEeCMOTps Ha TO, YTO 3TO MoBbiWaeT o6wme noTepu. HeobxoAMMO MPUHATL Mepbl, He AonyckawLline
npeBbllUeHNne MakcuMasibHO [AOMyCTUMOro TOKa MNepekloYeHns KOHAEHCATOPOB U KOMMYTUPYIOLLMX
YCTPOWACTB.

Korga Heo6xoAMMOCTb yyeTa 3NeKTPOAUHAMMYECKUX U TEMNIOBbIX HANPSHKEHUIA MOXET NpUBECTU K
ypesMepHOMY MOBbLIWEHNIO pa3MepoB criefyeT TMPUHATL CcreuuasbHble  Mepbl  MpefoCTOPOXHOCTH,
Hanpumep, ykasaHHble B IEC 60831-1 A/15 3auThbl OT CBEPXTOKOB.

MpumeuyaHune 1-B HeKOTOpbIX C/yyasx, HanpuMmep Korga ynpasfieHne GatapesmMy Npou3BOAWTCA
aBToOMaTnyeckn, MoryTt I'Ip0|/l30i7ITI/I NOBTOPHbIE Onepaunn nepexknyeHnsa 4vepe3 OTHOCUTESTbHO KOPOTKME UHTEepPBasibl
BpeMeHu. KomMMmyTauuoHHas annapatypa 1 nnaekue npefoxpaHuTenn AokHbl 6biTb BbiGpaHbl Takum 06pasoMm, YTo6bl
BblAEPXVBATL Takune yCroBus.

MpumeyaHue?2 - KOMMyTaUuOHHbIe YCTPO/CTBA, COEAVNHEHHbIE C LUMHOM, KOTOpas Takxe COoefuHeHa C
6aTapee|7|, MOryT noapeprarbCs cneynasibHbIM HanpsXxXeHnsam B c/iyvae BK/IKOYEHNS KOPOTKOMo 3aMblKaHuA.

MpunmeyaHune3 - YcTpoiicTBa AN BKIOUYEHVS Napaslie/bHbIX CTYNeHel 1 CBA3aHHOTO C HUMMW 3aLLUTHOro
060pyaoBaHNS [OMKHbI ObITb CNOCOGHbI BblAEPXMBATL MYCKOBON TOK (amnnuTydy W 4YacToTy), BO3HUKAOLWWA, Koraa
6aTapes coefjMHeHa C LUMHOW, K KOTOPOIA ye nogcoeaunHeHa(bl) apyrasi(ve) 6atapes (6arapen).

PekomeHayeTcs, uTOGbl KOHAEHCaTopbl OblAM 3allylleHbl OT CBEPXTOKOB C MOMOLLbIO MOAXOASALMX pene
MakCUMas/IbHOI0O TOKa, KOTOpble MOXHO perynvpoBaTb A1 ynpas/ieHusa nepeknyarwmmMmn ycTpoucTeamm, Korga TOK
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npeBbIWaeT AOMNYCTUMbIA Npefen, ykasaHHblli B IEC 60831-1 1 IEC 60931-1. MnaBkve nNpefoxpaHuTeNn 06bI4HO He
ob6ecneunBaloT NOAXOAALLYIO 3aLUMTY OT CBEPXTOKa.

MpumeyaHunesd-B 3aBUCMMOCTU OT KOHCTPYKLMU KOHAEHCATOPOB UX €MKOCTHOE COMpPOTMBEHNE ByaeT
BapbMpoBaThbCsA B 60MbLUEN UM MeHbLUEel CTeneHn B 3aBUCUMOCTM OT TeMnepaTypbl.

Ecnv ucnonb3yoTca peakTopbl € Xefe3HbiM CepAeYHUKOM, cneayeT yaenaTb BHUMaHe BO3MOXHOCTU
HacbILLEHNA 1 NeperpeBaHns cepaeyvHnka rapMmoHuKamu.

No6ble nnoxve KOHTaKTbl B LEensX KOHAeHcaTopa MOryT MpMBECTU K BO3HUKHOBEHMWIO AYrU, Bbli3blBas
BbICOKOYACTOTHbIE  OCUMANALUKW,  KOTOpble  MOMYyT co3fiaTb B  KOHAEHcaTope neperpesaHne u
nepeHanpskeHma. B CBA3W C 3TUM pPEKOMEHAYeTCA PerynspHo MpoBOAWTL MPOBEPKY KOHTAKTOB B
ob6opynoBaHumn baTapen.

5.3.8 MexayHapogHoe o603HaveHune 3awuTtsbl (IP)

Bonblwas yacTb naHeneil ycTaHOB/AEHA B /1aBHbIX KOMMYTALMOHHbIX 3anax Wav psgoM C raBHbIMU
pacnpefenuTenbHbIMK WUTaMK: B 3TUX YCNOBUSAX YPOBHK P20 mMoryT 6biTb AOCTATOUYHbIMU. [pyrie ypoBHU
IP fO/KHBI ObITb COrNacoBaHbl Mexy N3rotToBuTesiemM 1 nokynatenem.

CreneHn 3awuTbl (ypoBeHb IP) B KOHCTPYKUMSAX, YCTaHaB/IMBAEMbIX BHE MNOMeLLeHuid, MOryT 6biTb
nosbiweHsbl Ao IP54. Ocoboe BHYUMaHVWe HeO6X0ANMO YAeNATb KOHCTPYKLMN BEHTUAALMN KOMMYTaLNOHHOTO
wkada.

5.3.9 lOCTYNHOCTb KOMMOHEHT

KoMMyTaunoHHbI Wwkad v obopyfoBaHWe [O/DKHbI MUMETb Takylo CXeMy PacnosiokeHus, 4To6bl B
c/lyyae 0TKasa KOMMOHEHTbI ee fIerko 6bI/1I0 3aMEHNTD.

Cxema pacnonoxeHus kabenein KOHAEHCATOPOB [AO/HKHA AOMyCKaTb BbINOSIHEHWE PErynsipHOro
TEXHUYEeCKoro 06¢nyXnBaHus U NPoBepoK 6e3 3aTpyLHEHNIA.

5.4 YcTtaHoBKa v paboTta

5.4.1 DneKkTpuyeckasa okpyxawliaa cpega

5.4.1.1 FapMoHuKK

CoepguHeHne obopygoBaHuss PFC (koppekuus koadhduumMeHTa MOLLHOCTN) C CUCTEMON, coaepxatyei
rapMOHVKM, MOXET YMEeHbLUUTb CPOK 3KChayartauumu 3Toro obopynoBaHusa. MoBpexpjaloliee Bo3geiicTBue
rapMOHUK MOXeT OblTb YMEHbLUEHO MyTeM WCMONb30BaHUA MOAXOAALEr0 pPacCTPOEHHOro Japoccens
nocnefoBaTesibHO C KaX/A0M CTyNeHbio KoHAeHcaTopa.

5.4.1.2 Pe3Kue noBbllLEeHNS HanpsXXeHus

Pe3kune NoBbILLEHNSA HANPSXXEHNUA cnefyeT UCKNIUYATb. Ecin BbibpaHbl nepekioyaioLie KOMNOHEHTI,
crneynanbHO peKkoMeHAoBaHHbIe A1 NPUMEHEHNS B KOHAeHcaTopax, Npobnema He f0/KHA BO3HMKATb. Tem
He MeHee, CO BpPeMeHeM KauyecTBO 060pyAoBaHWA YXy[llaeTcs, U W3HOLIEHHble KOHTaKTbl cnepyet
3aMeHATb BO BPeMS PerysiipHO BbINOTHAEMbIX NPOBEPOK NMPU TEXHUYECKOM 06CYXMBaHUN.

5.4.1.3 OueHka Harpysku

PelieHne o mecTe NpYMeHeHWUs Koppekuun KoathdurumeHTa MOLLHOCTU NPUHUMAeTCs C yyeToM psga
hakTopoB, BKIOYAA CTOMMOCTb ¥ HanMune AOCTaTOYHOr0 NPOCTPaHCTBA:

a) onpegensawT, rAe pacnonaralTCsa Harpyskd, UMerowme HU3kuin koadchunumeHT mouwHoctn: PFC
MOXeT ObITb PacnosioKeH B 3TUX TOYKax;

b) 06bIYHO Haubonee uLenecoobpasHo pacnonoxute PFC Ha rnasHoM pacrnpefenutenibHOM LuTe, Ha
cB060AHOM MecTe. B atom cnyyae PFC 6ygeT koppekTupoBaTb KO3(MULMEHT MOLLHOCTU BCEW Harpysku u
TexHuyeckoe o6cnyxmeaHne PFC 6yaet npousBoanTbLCA B O4HOM MecTe.

5.4.2 BTOpUYHble pakTopbl BANAHUA cucteMmbl PFC

5.4.2.1 NckaxeHne rapMoHUK

O6opyaoBaHue PFC. coevHsieMoe C CUCTeMOM, B KOTOPOW reHepupytoTCa rapMoHUKK, 6yaeT 06bIYHO
noBbIWAaTe aMmnaMTydy rapMOHVK, €C/in TOMbKO MocnefoBaTeslbHO C KaKAOW CTYMeHbl0 KOHAeHcaTopa He
NnoMeLLeH XOpoLOo NoA06paHHbI paccTPOeHHbI Apoccenb.

MoBblleHNe rapMoOHUK ByfleT He TOSIbKO B/IMATL Ha CPOK 3KCrayaTauuMm KOHAEHCATopoB, HO MOXeT
TaKkke MNPUMBECTV K BO3HWMKHOBEHWIO MPO6GMEM B APYroM 3/1€KTPUYECKOM W 3/1eKTPOHHOM 060pyAoBaHMm
CUCTEMBI.

5.4.2.2 OcnabnexHne BXOAHOIO CUrHana NynbCaLyMOHHOTO KOHTPOA

CurHanbl NynbCaLMOHHOIO KOHTPONSA NPefoCTaBAOTCSA opraHammn 3N1eKTPOoCHabXeHUsA A1 KOHTPONA
1 OTK/IIOYEHMSA BHE NUKOBbIX Harpy3ok (Hanpumep, HarpesaTteneil ropsyein Bofbl, Y/IMYHOTO OCBELLEHUS U T.
n. uenen).

Ecnu o6opynosanne PFC Bbi3blBaeT 3HauUMTENIbHbIE NOTEPU CUrHAIA Ha ayauoyacToTe, MMNefaHc Ha
3TON vacToTe MOXeT ObiTb YBe/MYeH MyTeM noc/fefoBaTe/IbHOr0 COeAUHEeHWUS CXeMbl NofaBeHus
napasuTHbIX konebaHuii nnn 3arpaxgarolero guabTpa ¢ KOHAEHCATOpHbIMKM c6opkamu, 4TO no3BonseT
npefoTBpaTUTb  UHTEPdEPEHUNI0 C CUCTEMON KOHTPONA Ha 3afaHHblX YacToTax YnpaBAsoLWmX
3NEKTPUYECKUMUN CETSAMU OpraHoB.
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5.4.2.3 MNoBbIlEHNE OKpyXatoLleli TemnepaTtypbl

O6opypoBaHne PFC co3gaeT Tenso BCNeAcTBME MNOTEPb, MNPOUCXOAAWMX B KOHAEHcaTopax,
3/leMeHTax C peakTMBHbIM CONPOTMB/IEHWEM, pe3ucTopax, kaTywkax W T.4. 3To Tenao nosbllaeT
TemnepaTtypy OkpyxawoLlleli cpefbl. BaxHoe 3HauyeHue umeeT obecneyeHne AOCTATOYHOW BEHTUNAUUW B
pabounx NoOMeLLEHUAX B LEeNax NoAfepXaHns XopoLlein BeHTMNSLMM Bo3ayxa Bokpyr 6n1okos PFC.

5.4.3 MepeHanpsxeHuns

B IEC 60831-1 n IEC 60931-1 ycTaHOBMNEHbI KOA(ULNEHTbI NEPEHANPKEHNS.

Mo cornaweHntio ¢ NpousBoauTeneM KoaULMEHT nepeHanpsXXeHns MoXeT OblTb yBEMYeH, ecnu
OLeHMBaeMOe 4MC/0 NepeHanpsXKeHuii NOHWKEHO WAU TemnepaTypHble YCNOBUA MeHee XecTkue. ITu
npegenbl nepeHanpsikeHns MOLHOCTb-4yacToTa [AeNCTBUTENbHbI MNpU  YCMOBUM, UTO Ha HUX He
HaknagblBalTCa ANHAMUYECcKne neperpyskn no HanpskeHuto. NMrkoBoe HanpshkeHre He JO/MKHO NpeBblwaTth
Be/IMUMHY 3P EKTNBHOTO 3HAYEHUS HanpsxeHns 6onee yem c koacpduumeHTom %2

KoHpeHcaTopHble 6atapeun, KOTOpble MOryT MOABEPrHYTLCA BbICOKUM MepeHanpshkeHueM BChneacTsue
yfapa MOMHUN, AO/KHbI ObITb 4OCTATOUYHO 3aLLWLLEHbI.

5.4.4 Tokun neperpysku

Mepep 3aka3om obopyaoBaHus PFC Heo6Xx04MMO BbINMOMHUTL NPOBEPKY YC/IOBUI B CUCTEME Ha MecTe
YCTaHOBKN (Hanpumep, Ha/iMuus UCKaXKEHWS rapMOHWKaMU WAW WUCMO/b30BaHUSA 4acToT My/ibCauViOHHOro
KOHTpONS).

KoHgeHcaTopbl HuKOrAa He A0/kHbl paboTaTb Npu TOKax, MpeBblLANLWMX YCTaHOBMAEHHy B IEC
60831-1 n IEC 60931-1 BennumnHy.

Tokv neperpyskv MOryT 6bITb Bbl3BaHbl MO0 Ype3MepPHbIM HaMpsHkeHMeM Ha OCHOBHOI YacToTe, NMb6o
rapMoHuKamu, nméo v Tem v ApyrumM. aBHbIMU UCTOYHMKAMU FApMOHVK SIBASOTCA BbINPSMUTENW, CunoBas
3/1eKTPOHUKA W HacCblLLaemMble CepAeyHUKN TpaHCopMaTopoB.

Ecnn nosbileHWe HanpshkeHus BO BpeMs HebOoMbLIOW Harpy3ku YBeNIMYEHO KOHZeHcaTopamu,
HacblllleHne cepAeyHNKoB TpaHcdopMaTopoB MOXeT OblTb 3HauuTeNbHbIM. B 3TOM cryvyae cosgaroTcs
rapMOHMKN BbIXOAALWElN 3a npefenbl HOPMbl aMnANTYyAbl, OAHA U3 KOTOPbIX MOXeT O6biTb YycuneHa
pe3oHaHCOM MeXAay TpaHcopmaTopoM W KOHAEeHcaTopoM. JTO ABASETCHA AONOMHWUTENbHOW MpUYMHON
pekoMeHAauum No 0TCoeANHEHMNIO KOHAEHCATOPHON 6aTapen BO BpemMs He6O0/IbLUION Harpysku.

Ecnun Tok KoHgeHcaTopa npesbiwaeT MakcumasbHoe 3HaveHue, ykasaHHoe B |EC 60831-1. Toraa kak
HanpshkeHne He NpeBblwaeT Aonyctumblii npegen 1,10 Un yka3aHHblil B IEC 60831-1, cnefyeT onpefennTb
[OMUHMPYIOLLLYIO FTaPMOHUKY AN1A BbISBAIEHWA Hauyyllero cnocoba ncnpasuTb CUTYyaLMIO.

Heobxoanmo paccmoTpeTb criegylolve cpeacTBa NCcnpasieHns cutyauum:

a) nepemMeLlleHne HeKOTOPbIX WM BCEX KOHAEHCATOPHbIX COOPOK B Apyr1e YacTu CUCTEMbI, NUTaeMble
Apyrum TpaHcchopmaTopomMm;

b) coefiMHeHWe 3neMeHTa C pPeakTWBHbIM COMPOTMBMIEHWEM MOC/ef0BaTeIbHO C KOHAEHCATOPHOW
COOPKOI AN15 NOHMXEHNS PEe30HAHCHOI YacToTbl Len [0 3HAYEHUS HKe co3faloLleli MoMeXun rapMOHUKN.

dopma BOJHbI HaAMPSHXKEHMS N XapakTePUCTUKN CeTU AO/DKHbI GbiTb OonpeAeneHbl nepej yCTaHOBKOM
KOHAeHcaTopHoW 6Gatapen u nocne Hee. Korga B CeTW MPUCYTCTBYIOT Takue WCTOYHMKM TAPMOHMK, Kak
3/1eKTPOHHbIE yCTpo/cTBa 60O MOLWHOCTH, JO/DKHbI ObITh NPUHATBLI CNeLuabHblie Mepsbl.

MepexoAHble TOKU Meperpyskn BbICOKOW aMnAUTYAbl W YACTOTbl MOTYT BO3HWKATb MpW MOAKMOYEHWM
KOHZeHcaTopoB. Takue nepexofHble adhekTbl cnegyeT OXuaatb, KOrga Cekuus KOHAeHcaTOpHON 6aTapen
nofknoyaeTcs napanfiesibHo C APYrUMU  CTYMEHAMW, YXe HaxoAAawuMMucs nog HanpskeHuem (Cwm.
npunoxexHune D).

MoxeT 6bITb HEOOXOANMO YMEHbLUUTL Takne nepexofHble TOKU Neperpyskn 40 npuemaeMbiX BEMYMH
ONA  KOHAEeHcaTopHoli c6opkn ¥ ana  o6opyAoBaHWA NyTeEM BK/IKYEHUS KOHAEHCATOpoB uepes
COMpOTUB/IEHNE (KOMMYyTauusi 4Yepe3 COMNPOTMBAEHWE) WAX NyTeM BCTaBKM 3/IEMEHTOB C PeakTWBHbIM
COMNPOTUB/IEHNEM B LieNb NUTAHWSA KabkAON cekuumn batapew.

MukoBas BenuuMHa TOKOB MeperpyskM BCAeACTBME oOMnepauuii  nepeknioyeHnss Oo/mkHa ObiTb
orpaHuyeHa MakcumanbHoli BenuumMHoi 100 H (adhchbekTvBHAA BeNMUYMHA) WM MaKCMMaslbHOW BENNYMHOWA
NPOMYCKHOW CNOCOBHOCTN KOHTAKTOPOB, B 3aBUCMMOCTM OT TOTO, YTO MEHbLLE.

5.5 Be3onacHocTb

5.5.1 PaspsgHble ycTpolicTBa

Kaxpaa koHoeHcaTopHas 6atapes wunu CTyneHb JO/KHa ObiTb CHabXeHa cpeAcTBaMu Ans paspsga
6atapen nocne ee oTCOEAVHEHUS OT CETU.

YcTaHOBNEHHblE 3HAYEHUs BpeMeHW paspsifa MOryT ObiTb BbIMNOSIHEHbI NYTEM MNPUMEHEHUSA TMB0
BHYTPEHHUX (BCTPOEHHbIX) paspsAAHbIX Pe3nCcTOpoB, MO0 BHELWHUX PaspsafHbIX YCTPONCTB, VMELUX
HOMMVHasbHbIe NapaMeTpbl, COOTBETCTBYHOLME KOHAEHCATOPHOMY 060pYA0BaHNI0.

Mepep cCONPUKOCHOBEHMEM C NOBLIMU YacTAMMW NOJ, HANPsHXKeHMEM cnefyeT BbbkAaTb He MeHee 5 MUH
ana camopaspsga 6atapenm M 3aTem co34atb KOPOTKOE 3aMblkaHWe Mexay COeAMHEHHbIMU BMecTe
BbIBOJaMW KOHAeHcaTopa u 3eMnei.
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5.5.1.1 BHyTpeHHMe pe3ncTopsbl

BHyTpeHHMe pe3ncTtopbl 06bIYHO BCTPOEHbl B OTAe/bHble KOHAeHcaTopbl. OHU MMEKT KOHCTPYKLUIO,
rapaHTUpyloLWylo paspaj Kaxaoro KoHgeHcaTopa W. cnefoBaTenbHo, Bceli Gatapeuw. Ona 6atapew,
UMeloL el HeCKObKO NocnefoBaTe/IbHO COEAVHEHHbIX CEKLMA KOHAEHCAaTOpOB, OCTAaTOUYHblE HaMNpsHXeHUs
Ha BbIBOAAX PaBHbl CyMMeE OCTATOUHbIX HANPSHXKEHWI B KaXA0W CeKLun.

5.5.1.2 BHeluHue pa3psiHble ycTpoiicTBa

MoryT ObITb MCMOMb30BaHbl BHELWHWE pa3psgHble ycTpolictBa. Kaxpoe paspsgHoe YCTpOKCTBO
[O/KHO OblTb afanTUPOBAHO K CyLLECTBYIOLWUM Ha MeCTe YCTaHOBKM 060py[0BaHUA YCNOBUSAM U [OSIXKHO
UMETb NOAXOAALME BE/IMUMHBI PACCTOAHUA paspafa, NyTV YTeUKn 1 YPOBHA M30MAuMn. Ecnm KoHgeHcaTops!
He MMEeIT BHYTPEHHUX paspsAHbIX Pe3nCTOpPOoB, AO/KHbI OTCYTCTBOBATbL N06ble M30MMpyloLMe yCTpoicTBa
Mexay KoHAeHcaTOpHOW 6aTapeeil n paspsaHbIM YCTPONCTBOM.

MoryT 6bITb MCMOMIb30BaHbl pPaspsAHble 3/IEMEHTbl C peakTUBHbIM COMNPOTUB/IEHUEM, COEAVHEHHblEe
HenocpeacTBEHHO NapasiesibHo Co CTyneHsAMU KoHAeHcaTopa. Mo 3KOHOMUYECKUM npuynHam 06bIYHO ABa
3/leMeHTa C peakTUBHbIM COMPOTUB/IEHWEM COEAUHEHbl NIMHUA C MHWEeR mexay ABymsa dasamu. [Mpu
pabounx ycnoBuax yepes peakTMBHOE COMPOTUB/EHWE MpOTeKaeT TO/IbKO HamarHuuusawmwmii Tok. Korga
KOHAeHcaTopHoe 060pyAoBaHMe OTKIYaeTCs, BCA 3anaceHHas 3Heprus NpoxoauT uyepes KaTylky B
TeyeHne HeCKOMbKUX CekyHA. bonblas yacTb 3Heprum AWCCUNMpyeTcs B pPeakTUBHOM COMPOTUBIEHUN.
Uucno paspsafosB B efMHULYY BPEMEHWU A0/MKHO ObiTb OrpaHuW4yeHo, 4Ytobbl HEe NPOUCXOAWIO neperpesaHune
paspsfHOro peakTUBHOIO CONPOTUB/IEHUS.

O6MOTKM TpaHchopmMaTopoB UMK ABurateneli MoryT paccMaTpuBaTbCa Kak NoAxoAslinMe VMNeaaHchl,
KaK n nepsuyHas 06mMoTKa TpaHChOpPMaTOPOB HANPSHKEHUS.

55.2 Pa3psapgka nocne pasbefnHeHUs

PasbegnHsaeMasn KoHAeHcaTopHas yCTaHOBKa [O0/XKHA MOJSIHOCTbI0 camopaspsaXaTbCcs He3aBMCUMO OT
TOro, e pacnonoXeHo paspsfHoe yCTPOMNCTBO, ByAeT N OHO HENOCPeACTBEHHO Ha KaX/A0M KOHAeHcaTope
UK Ha coefuHUTESNbHBIX BbIBOAAX 060pyA0BaHUSA.

KoHfeHcaTopHasa ycTaHOBKa, Bk/lYalollas nocnefoBaTe/lbHble COeAUHEHUS WU COEAUMHEHUs Mo
cxeme 3Be3fbl, KOTOpble MOABEPrINCb MPO6OSM WA 06pa30BaHWI0 BHYTPEHHEN WM BHELLHeW Ayru, He
MOXeT ObiTb paspskeHa MNOMHOCTbIO 4Yepe3 paspsfdHble YCTPOWCTBA, COeAMHEHHble C  BbIBOJAMM
KOHZeHCcaTopHOl YyCTaHOBKM. HecMoTps Ha TO. YTO Ha BblBOAAxX 060pyAoBaHMsA OTCYTCTBYeT nogaatoLieecs
N3MEPEHUWI0 HanpshxeHve, B 6aTapee MOryT COXpPaHATLCA OMacHble KOMMYecTBa 3anaceHHol 3Heprun. 3Tu
«3axBayeHHble 3apsfpbl» MOryT COXPAHATLCA B TEYEHME HECKO/IbKMX MecsLEeB M ObiTb paspsKeHbl TObKO No
OTAENbHOCTW NyTEM OTAE/IbHOTO Pa3psHKEHUsT KaX oW cekumn baTapen.

BaXHO OTMeTWTb, 4YTO paspsxatoliee YyCTPOCTBO HE MOXET CNYXUTb 3aMeHO KOPOTKOrO 3aMblKaHus
BbIBOJIOB KOHAEHcaTopa nyTeM Ux COefJMHEeHNss COBMECTHO 1 3a3eM/ieHns nepej n nocne paboTbl C HUMMU.

55.3 OnacHOCTb BO3ropaHusa B cnydae otkasa

KoHaeHcaTopbl coAepxaT roproyve mMatepuansl, Hanpumep, ANaneKTpudeckne naeHkn wvnm eymary,
mMacso u T. n. batapea fo/KHA MMETb KOHCTPYKUMIO, YUMTLIBAIOLLYIO PUCK 3aropaHus B Cllyyae asapuu
OfHOW 13 KOMMOHEHT. Heo6xo4MMO paccMaTpuBaTb € 3TOM TOUKM 3peHuns creaytoLne aBe 061actu:

a) 30Hbl, npunerawwme K kKoHAgeHcatopaMm. OO6bIYHO KOHAEHCaTOopbl W3roTaB/AMBAKTCA B BUAe
MeTasl/IN4ecKnx KOPMyCcoB WM YCTaHaBNUBAKTCA B OTAE/IbHbIX MEeTa/l/INYeCKUX CeKuuAX, OTAesieHbl OT
APYrux KOMMOHEHT MeTannnyecknmm bapbepamun. Kabenn nutaHua v ynpasrieHnsa B 3TUX 06/1aCTAX AO/KHbI
OblTb CBefEeHbl K HEeob6X0AMMOMY MWHWMYMY W TLiATENbHO MPOJSIOXKEHbI, WUCKMYast MNPAMONA KOHTaKT ¢
Koprnycamu KOHAeHCaTopoB;

b) 0b6nacTM BOKpYr 3/1EMEHTOB C peakTUBHbIM COMNpPOTMB/EHWEM. B mecTax, rge YCTaHOB/EHbI
peakTVBHblE 3/1IeMEeHTbI (gpoccenu 1 punbTpbl), CUNOBbIE N YNpasnsaoLne kKabenun foMKHblI pacrnonaraTbes
KaKk MWUHUMYM Ha HEKOTOPOM pacCTOAHUW OT 3TUX KOMMOHEHTOB WAW NO KpaiHel mepe B CTOPOHe OT
CNOEHbIX CTaslbHbIX CEePAEYHUKOB 3TUX KOMMOHEHTOB.

5.5.4 OnacHOCTUK AN1A YenoBeka n nmyl,ecrea

MN3roToBuTENb KOHCTPYKUMW [AO/KEH pacnonaratb KOMMOHEHTbl TakuM 06pas3om, u4To6bl npu
BbIMO/IHEHNN TEXHUYECKOro O06CNYXWBAHUS MepcoHan He nojBeprancs OnacHOCTW BO3AeNcTBMA Ayrn
KOPOTKOro 3amblKaHus B C/lyvae aBapuu.

KoHgeHcaTopbl C HOMWHa/bHLIMU NapameTpamu, Hanpumep. 50 kBAp. 6yayT co3gaBaTh A0OCTATOYHO
MOLLHYIO Ayry Mpu paspbiBe Lenu, ecnu nnaBkue npefoxpaHuTesin u3BfedyeHbl 6e3 BbINOHEHUA nepefq
3TUM 130/1AUMKN 6aTapen C NOMOLLbI KOHTPOJIbHOTO YCTPOWCTBA.

AHanornyHoe npefocTepexeHne OTHOCUTCA K Cydyalo, Korga nnaskue npefoxpaHuTenn BCTaBNsanTCcA
npy Hepa3opBaHHOIA Lienu.

55.5 WuHa

LUnHHaA cekums KOHCTPYKUWiA Ans obecneyeHns koadhuUMeHTa MOLLHOCTW AO/HKHA BblAepXMBaTb,
Kak MMHUMYM, TOKM KOPOTKOrO 3amMblkaHUsi CUCTEMbI B TOUKE, B KOTOPOW mpegnonaraeTcsa ee NpucoeanHATb.
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O6bIYHO 3TV KOHCTPYKUMWA NPUCOEAMHSTCA K CEeKUMW [NaBHOW YCTaHOBKM B TakoM MecTe, rae TOKu
KOPOTKOTO 3aMblkaHWs [OCTATOYHO BbICOKUE.

Ecnn un3roToBuTENb YyCTaHaB/IMBAET OrpaHuuYMBalllee TOK YCTPONCTBO B TOYKE MPUCOEAMHEHUS
o6opyaoBaHus, He06X04MMO MPOBECTM WUCMbITAHUS BblAEpXMBaeMbIX NapaMeTpoB 3TOr0 TUMa YCTPOIACTBa,
COeIHEHHOTO C Lienblio.

5.5.6 CoeaunHeHne cuctem

Cuctema WrHbI B 3TUX KOHCTPYKUUSAX AO/MDKHA UMETb Takylo CXeMy, nMpu KOTOpPOl kabenn waw LuvHbI,
npucoeauHsieMble U NPOXoAslMe A0 YyCTaHOBKM, 6yAyT UMETb AOCTATOYHOE CeyeHue A1 0TBoAa Toka.
Ecnn kabenu ucnosnb3yTcs A8 Takoro CoeMHEHUS, OHU 06bIYHO MMET 6O0/bLUYI0 NoWaAb NonepeyHoro
ceyeHns 1 AO0MKHbI GbITb MOAXOASLEro pasmepa Ana otéopa TpebyeMoro HOMWHA/IbHOrO TOKa U TokKa
KOpPOTKOTO 3aMblKaHWNsi CUCTEMBI.

6 dnekTpoMarHMTHas CoOBMeCTUMOCTb

MpumeHaloTCA CcO  cnefylowumu  OMOMIHEHMAMW  COOTBETCTBYWOLWME pasfenibl  CTaHAapTos,
OTHOCALLMXCA K KOHAeHcaTopam (cM. pasgen 2. HopmaTusHbIE CChIIKN).

6.1 WN3nyyeHue

Mpy HOpManbHbIX YCNOBUAX 3KChyaTauMnm CU0Bble KOHAEHCATOPbl HE CO34at0T 3/1EKTPOMArHUTHbIe
nomexv. ONeKTPOMarHWTHble MOMEXW MOryT CO3[4aBaTbCA KOHCTPYKLUMAMW TONbKO BO BpeMsA onepauui
nepeknoyeHns (CoefvHeHUs WU pasbefuHeHUs CTyMNeHel) U orpaHnyMBaloTCs MnepeHanpsXkeHuamMu npu
BK/IIOYEHUWN, A/IMTENBHOCTb KOTOPbIX COCTaBNAET MUAINCEKYHbl. ECNu KOHTponnep oTperynmposaH Takum
o6pasom, 4TO 4MCMO Onepauuini nepekntoyeHuss He 6osee 5 MUH. TpeboBaHUS NO 3NEKTPOMArHUTHOM
amuccun 6yayT BbINONHATLCS U NpoBepka He 6yneT Heo6xoAMMOlA.

6.2 3aluULeHHOoCTb

KOHCTpyKUMn, He BKAIKUYalLWme 3NeKTPOHHOe 060pyAoBaHMe, HEeYyBCTBUTE/IbHbI K OObIYHLIM
9/1eKTPOMArHUTHbIM NoMexam, W. C/lefoBaTeslbHO, WCMbITAHWA 31eKTPOMarHMTHOW 3alyWLLeHHOCTN He
TpebytoTcs.

6.3 KoHCTpyKuuu, BKAOYaOLULMEe 31EKTPOHHOE o6opyAoBaHne

OneKkTpoHHOe o060pyAoBaHne (Hanpumep, KOHTPO//ep), BXOAdAWee B KOHCTPYKUUW, AOSHKHO
COOTBETCTBOBaTb TPEHOBAHMAM MO 3aALUULLEHHOCTU U N3/TYYEHMIO COOTBETCTBYIOLWMX cTaHaapTos |IEC.

7 cnbiTannsa

7.1 Knaccudukauus ucnbiTaHui

VcnbiTaHnsa no npoBepke xapakTepucTUK KOHCTPYKLMU BK/TIOYAIOT Criefylollee:

a) TunoBble ucnbiTaHns (cm. 7.1.1 n 7.2);

b) cTaHAapTHble ucnbiTaHusa (cm. 7.1.2 n 7.3).

MN3roToBuTENb AO/IKEH NO 3aNpocy YCTaHOBUTbL OCHOBHble Tpe6oBaHUs No BepudmkaLmu.

MpumeuvaHune -No Bonpocam BepudmKaLmn N UCNbITAHUIA, BbINOMHSAEMbIX cornacHo TTA n PTTA. cm. IEC
60439-1.

7.1.1 TwnoBble ucnboitaHmsa (cm. 7.2)

TvnoBble WUCNbITAHUA MpefHa3HayeHbl 4715 MPOBEPKU COOTBETCTBUS TPEOGOBAHUAM, W3MOXEHHbIM O
HacTosLWweM cTaHAapTe AN 4aHHOTO TNa KOHCTPYKLUN.

TunoBble WUCMbITAHMA [OMKHbI MPOBOAUTBLCA Ha obpasue KOHCTPYKUUM wuavM Ha ee geTtansx,
M3rOTOB/IEHHbIX MO TakOMy e WM aHasorM4YHOMY NPOEKTY KOHCTPYKUMW WAW fAeTaneil KOHCTPYKUuW, ©
BbIMOJ/IHATCA NOA OTBETCTBEHHOCTb U3rOTOBUTENS.

TvnoBble UCMbITAHUA BKIOYAKOT NPOBEPKY:

a) npefenos NoBbIlWeHUa Temnepartypbl (CM. 7.2.1):

b) ANINEKTPUYECKNX XapaKTepucTuk (cm. 7.2.2);

C) BbIAEPXMBAEMbIX MEXaHUYECKUX HaNPsHKeHW Npu KOPOTKMX 3aMblkaHuax (cM. 7.2.3);

d) achbheKkTMBHOCTU 3aWUTHOW Lenu (cMm. 7.2.4);

€) 3a30pOB W paccTosHuiA yTeukn (cMm. 7.2.5);

f) MexaHuuyeckux onepauuii (cm. 7.2.6);

A4) cTeneHu 3awuTbl (cM. 7.2.7).

3TV UCNbITaHWSA MOTYT NPOBOANTLCA B NII06OM Nopsigke W/Wnn Ha pasnnuHbIX 06pasuax og4HOro Tuna.

Ecnn vmetoTca mMoandvKauuy KOMMOHEHTa KOHCTPYKLWUW, Heob6XOAMMO NPOBECTU HOBble TUMOBbIE
UCMbITaHUS,, HO B TOW Mepe, B Kakoi Takne MoaudmkaLuun BeposTHO OKaxyT oTpuuaTesbHoe BO3feiicTBue
Ha pe3ynbTaTbl UCMbITAHWIA.
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7.1.2 CTaHgapTHble ucnblTaHusa (cm. 7.3)

CraHAapTHble MCNbITaHUS MNpefHasHauveHbl Ans 06HapyxeHus fedeKTOB MaTepuasioB U KayecTsa
n3rotoBneHns. OHY AOMKHBI BbIMOMIHATLCA HA KaXA0M HOBOM KOHCTPYKLMU NOC/e ee CTPOUTeNbCTBa UaN Ha
KaxxgoMm TpaHcnopTHoMm 6n10ke (cm. |IEC 60439-1). [pyrune ctaHAapTHbie UCMbITAHUSA HA MecTe MOHTaxa He
TpebytoTcs.

KoHCTpykuuu, co3fgaBaemMble M3 CTaHAAPTHLIX KOMMOHEHT, He NOCTynawwux ¢ 3aBoja U3rotToBuTens,
HO MCMOMb3ylLlMe WUCKIKYMTENbHO pAeTann u obopyjoBaHWe, YykasaHHble WAW  nocTaBisieMble
M3roToBUTENEM, [O/MKHbI NOABEPraTbCA CTaHAapTHbIM MCMbITaHMAM B cMpMe, KoTopas nocTpouna
KOHCTPYKLMIO.

CTaHgapTHble UCNbITaHWA BKIOYAIOT cnegyloLlee:

a) NMpoBepKy KOHCTPYKLWW, BK/IOYAIOLLYI0 NPOBEPKY MPOBOAKW W. €CiM HeobXOoAMMo, anekTpuyeckue
JKcnyaTaumnoHHble ncnbitanmsa (cm. 7.3.1);

b) AuanekTpuyeckne mucnbitaHmsa (cMm. 7.3.2);

C) MPOBEPKY 3aLUUTHbIX MEP W 3/IEKTPUYECKON LeNIOCTHOCTY 3almUTHOW uenu (cMm. 7.3.3);

d) npoBepky conpoTuBAeHus nsonauun (cm. 7.3.4).

3TV UCMbITAHWA MOTYT BbINOMHATLCA B 1I060M nopsigke.

MprvumeyaHune - BbiNoMHEHWE CTAHAAPTHLIX WCMbITAHWI Ha 3aBOfE W3rOTOBUTENS HE OCBOGOXAAeT
YCTaHaB/IMBAIOLLYHO KOHCTPYKLWIO (opMy OT 06513aHHOCTM e€e NPOBEPKY Nocne TPaHCNOPTUPOBKA N MOHTaXA.

7.1.3 WcnbiTaHWe yCTPOWCTB Y aBTOHOMHbIX KOMMOHEHT, BK/TOUYEHHbLIX B KOHCTPYKL IO

TunoBble WUCMbITAHUSA W/WAN CTaHAApPTHbIe UCNbITaHWA He TpebyeTcs MPOBOAMTbL Ha YCTpoOWMCTBax U
aBTOHOMHbIX KOMMOHEHTaX, BK/HOUYEHHbIX B KOHCTPYKLMIO, €Cii OHW 6bl/in BbibpaHbl B cOOTBETCTBUM C 5.3.7
N YCTaHOBJ/IEHbI B COOTBETCTBUU C MHCTPYKLUSAMU U3rOTOBUTENA.

7.2 TwunnoBble ucnbiTaHnsa

7.2.1 NMpoBepka nNpefenos NoBbIWEHUA TemnepaTypsbl

Cwm. cooTBeTcTBYOWMeE pasgesnsl IEC 60439-1 co crnefyowmmy n3meHeHNAaMN.

MpoekTHas BenMuYMHaA TOKa [AO/DKHA YuuTbiBaTb TOKM MNEPErpysky, BO3LENCTBMIO  KOTOPbIX
KOHAEeHcaTopbl MoABepralTcsa B npouecce paboTbl, yaenss ocoboe BHMMaHWe MpUCYTCTBUIO 3/IEMEHTOB C
peakTUBHbIM CONPOTUBAEHNEM. [pyu OTCYTCTBUM PEaKTUBHbLIX COMPOTUBMEHUA WU APYrMX YCTPONCTB ANns
KOHTPO/IA TOKa, MPOEKTHAaA BesiMuMHa ToKa A0/HKHA ObiTb HE MeHee, YeM YBENMYEHHbI C KO3h(ULNEHTOM
1.3 HOMWHaNbHbINA TOK.

Ecnun nmetotcs cucTteMbl 3allnTbl WU yNpaBieHusl, orpaHuynBatoLLie MakCMMasibHy BeMUYUHY TokKa,
TOK MPU UCMbITAHUAX OO/HKEH COOTBETCTBOBaTb MakCMMasibHOMY TOKYy. Ecnu Takue orpaHuumsaroLimMe TOK
yCcTpOiicTBA OTCYTCTBYIOT, Be/IMYMHA TOKA MUCMbITAHWIA [AO/MKHA ObiTb paBHa YBE/IMYEHHOMY C
Koa(ppnumeHToM 1.2 HOMUHANIBHOMY TOKY.

OfavH u3 cnegyowmx MeTogoB (MM nx kKoM6uHaLumsa) NO3BOJSET NONYUYNTb YPOBEHbL TOKA MCMbITAHWIA:
NOBbILLIEHNE  HAMNPSHXKEHUS  UCMNbITaHWI, MNOBbILEHME 4YacTOTbl  UCMbITAHWIA, MOBbILEHNE EMKOCTU
KOHAEeHcaTopa W HasloXeHne Toka rapMOHYK.

7.2.2 MpoBepka AN3NEKTPUUYECKNX CBOWCTB
Cwm. cooTBeTcTBYOWMeE pa3gens! IEC 60439-1.
7.2.3 MpoBepka BblAEPXMNBAEMbIX MEXAHUYECKNX HAMPSXKEHW NPy KOPOTKOM 3aMblKaHUM

Cwm. cooTBeTcTBYOLWMe pasgensl IEC 60439-1.

7.2.4 MpoBepka 3 heKTUBHOCTY 3aLLMTHON Lenu

Cwm. cooTBeTcTBYOWMeE pasgensl IEC 60439-1.

7.2.5 MpoBepka 3a30p0OB N PacCTOAHUI yTeUKHN

Cwm. cooTBeTcTBYOWMe pasgensl IEC 60439-1.

7.2.6 MpoBepka MexaHNYecKnx xapakTepucTumk

Cwm. cooTBeTcTBYlOLWMeE pa3gensl IEC 60439-1.

7.2.7 [MpoBepka ypoBHA 3alyuThbl

Cwm. cooTBeTcTBYylOWMe pa3gensl IEC 60439-1.

7.3 CTaHAapTHbIe UCNbITaHMsA

7.31 MpoBepka KOHCTPYKUMW BKAKOYass NPOBEpPKYy MNPOBOAKM U, ecnu Heobxoaumo,
3/1eKTpuYeckne akcnyartaumMoHHble ncnbiTaHua

Cwm. cooTBeTcTBYOWMeE pasgensl IEC 60439-1.

7.3.2 OvnanekTpuyeckne ncnbiTaHms

Cwm. cooTBeTcTBYOWMe pasgensl IEC 60439-1.

7.3.3 MpoBepka mep 3alnTbl K 3N1EKTPUYECKOW LLe/IOCTHOCTH Lenei 3awuThbl

Cwm. cooTBeTcTBYOWMeE pasgens! IEC 60439-1.

7.3.4 lMpoBepka conpoTUBAEHUA N30NALUNK

Cwm. cooTBeTcTBYylOWMe pa3gensl IEC 60439-1.
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Mpunoxexne A
(o6a3aTenbHoE)

MWHMMasIbHOE U MakcMMaslbHOe MornepeyYHoe ceveHne MefHbIX NPOBOAOB,
NPUroAHbIX AN1S COeAMHEHW

CM. cooTBeTCcTBYHOLWEee npunoxeHne IEC 60439-1.

Mpunoxexne B
(o6a3aTenbHoe)

MeTog pacyeTa naowaam rnornepevyHoro cevyeHns 3almTHbIX NPOBOAOB C YY4ETOM
TENIOBbIX HAMpPsHXKEHU NPU TOKax KOPOTKOW A/NTENbHOCTH

CM. cooTBeTcTBYHOLWEee npunioxeHune IEC 60439-1.

MpunoxeHue C
(cnpaBoYHOE)

TUNWYHbIE NPUMEPbI KOHCTPYKLMA

Cwm. cooTBeTCTBYOLEe npuioxeHue |IEC 60439-1.
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MpunoxeHne D
(cnpaBo4Hoe)

®dopMy bl A1 KOHAEHCATOPOB M YCTaHOBOK

0.1 PacyeT BbIXOAHbIX NapaMeTpoB TPExdasHbIX KOHAEHCATOPOB MO M3MEpPEHUAM TPEX
oAHOMa3HbIX EMKOCTHbIX CONPOTUBNEHNI
EMKOCTHOE COnpoTMBEHWE, N3MEPEHHOE MeXAy N06biIMY ABYXNPOBOAHbIMU BbiBOAaMU TpeXdasHoro
TpaHcdopmaTopa, UMeoLWEero CoeiMHEHUs N0 CxeMe IM60 TpeyronbHrKa, 6o 3Be3aa, 0603HavaeTcsa Kak
Ca Cbu Cc. Ecnu TpeboBaH/s B OTHOLLIEHUM CUMMETpUK, ycTaHoBneHHble B IEC 60831-1 n IEC 60931-1
BbINO/HAIOTCSA, BbIXOAHbIE AaHHble O KOHAeHcaTopa MOryT 6biTb paccuMTaHbl C 4OCTATOYHON TOYHOCTLIO NO
opmyne
Yy=23ra+<,¢(,) a cv 10-12
rae Ca. Cbu Ce - BbipaxatTcsa B Mukpodapagax (Mkd);
UN - Bblpaxaetcs B BosibTax (B);
O - BblpaxaeTtcs B merasapax (MBAp).
D.2 YactoTa pe3oHaHca
KoHgeHcaTop 6yAeT HaxoAuTbCA B Pe30HaHCe C rapMOHMKOM B COOTBETCTBMM CO C/efylolwum
ypaBHeHveMm, rae n - Lenoe Yicno

rae S - MOLWHOCTb KOpPOTKOro 3ambikavus (MVA - wmeraBonbT amnep), rae Ao/mkeH ObiTb
YCTaHOBJIEH KOHEHcaTop;
O - BblpaxaeTtcs B meraBapax (MBAp);
n - HOMep rapMOHWKU, T. €. OTHOLUEHUE MeXAy Pe30HaHCHON rapMoHukoi (I'u) n yactoToin
cetun (I'w).
D.3 lMoBbIWEeHNEe HanpsXXeHnsa
MopcoeAnHeHne LWIYHTUPYIOLLErO KOHAeHcaTopa npvBedeT K MOBbIWEHWIO YCTAHOBMBLLErocs
HanpspkeHus, onpefenisieMomMy crefyoLWwmnm BblipaXeHnem

ACI™Q/S
roe [OU - nosblleHne HanpsixeHus B BosibTax (B);
U - HanpsbkeHue nepep noAcoeAnHeHneM KoHgeHcaTopa (B);
S - MOWHOCTb KOPOTKOro 3amblkaHus (MVA - mMeraBonbT amnep), rge Ao/mKeH 6biTb
YCTaHOBJIEH KOHLEHCaTop;
Q- BblpaxaeTcs B MeraBapax (MBAp).

D.4 MepexoaHoi TOK MYCKOBOTo 6pocka
D.4.1 BknwoyeHne oaHOro KoHgeHcaropa
k -bl -lL i
rae /3 - NUKoBOE 3HaYeHne NepexofHOro Toka KoHAecaTopa nyckoBoro 6pocka, B amnepax (A);

/N- HOMUHanbHasa BenuuMHa Toka KoHgeHcatopa (3ddekTneHasn), B amnepax (A);
S - MOLLHOCTb KOPOTKOro 3aMblkaHua (MBA) B MecTe yCTaHOBKM KOHAeHcaTopa;
O - BblpaxaeTcs B Mmerasapax (MBAp).
D.4.2 OTkMlYeHNe  KOHAEeHcaTopoB, nNapannefibHblX C  KOHAeHcaTtopom(amu) nop
Hanps)xeHnem

/s =rVV2//vc.rL

Is = /nVAc/-VL
roe Is - nNMKoBOE 3HaYeHWe NepexoHOro Toka KoHAeHcaTopa nyckoBoro 6pocka B amnepax (A);
U - HanpsxeHve chasa-3emns, B BonbTax (B);
Xc - nocnepoBateflbHO COeAUHEHHbIe eMKOCTHbIE CONPOTMBAEHUS Ha da3y, B omax (Q);
XL - MHAYKTMBHOE CONPOTMBEHNE Ha a3y mexay batapesamu KoHAeHcaTopos, B omax (Q):
fs - yactoTta Toka nyckosoro 6pocka B repuax ('u);
fN - HOMuMHanbHasa yactoTa B repuax (u).
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D.4.3 Pa3psigHoe conpoTuBieHWEe B 04HO(A3HbIX AU MHOTOha3HbIX G0Kax

KstllkC In((,'n J2/1 R))

roe t - Bpemsa paspsga oT UN4Y2 go URe cekyHpax (c);
R - conpoTtuBneHue paspaga, B Mmeromax (MO);
C - HOMMHasnbHasa BenMyMHa eMKOCTHOrO CONpoTuB/IeHNs Ha hasy, B mukpodapagax (Mkd);
Uu - HOMUHanbHOe HanpshxkeHue 610ka, B BonbTax (B);
UR- ponycTumoe ocTtaTo4HOe HanpshkeHue, B BonbTax (B) (npedenbHble 3HayveHus t u URcm. B
IEC 60831-1);

K - KO3(hPULMEHT, 3aBUCALLMI OT MeToAa COeAMHEHUS PEe3UCTOPOB C KOHAEHCATOPHbIMU
6nokamu (cm. IEC 60831-1 n IEC 60931-1).



Mpunoxenne OA
(cnpaBouHoe)
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CBefieHMs1 0 COOTBETCTBUN MEXIOCYapCTBEHHbIX CTaH4APTOB
CCbI/TIOYHBbIM MeXAyHapoAHbIM CTaHAapTam

Ta6nuua [f.A.1- CBefeHus 0 COOTBETCTBUM MEXIOCYAAPCTBEHHbIX CTAaHAAPTOB CChIIOYHBIM

MeXAyHapoaHbIM CTaHgapTam

O603HayYeHne n
HanMeHoBaHue
MeXAyHapoaHOro
cTaHpapTa

IEC 60439-1:1999
Annapartypa
KOMMYTauuoHHas v
MeXaHW3Mbl ynpassieHns
HU3KOBOJIbTHbIE
KOMMJEeKTHble. YacTb 1.
Y3nbl, noAsepraemble
MOJTHLIM N YaCTUYHBIM
TUNOBbLIM UCMbITAHUAM
IEC 60439-3:1990
Annapartypa
KOMMYyTaLNoHHas u
MeXaHU3Mbl ynpasneHns
HU3KOBOJIbTHbIE
KOMMN/IeKTHble. YacTb 3.
YacTHble TpeboBaHus K
HU3KOBOJIbTHbIM
KOMTMIEKTHBIM
KOMMYTaLOHHOW
annapartype v MexaHuamam
ynpas/ieHNs.
ycTaHaB/MBaeMbIM B
MecTax, OCTYMHbIX 4714
nosib30BaHuA
HekBa/IMPULMPOBaHHbLIMA
nmuamu.
PacnpepgenutenbHble
LTI

IEC 60831-1:1996
KoHgaeHcaTopbl
LWYHTUPYIOLINE CU/IOBbIE

camMoBOCCTaHaBnmBarwLiero

cA TMna gns cuctem
nepemMeHHOro Toka Ha
HOMWHAbHOE HanpsxxeHue
£,0 1000 B BrItOUMTENBHO.
YacTtb 1. O6wume
TpeboBaHus. Paboune
XapaKTepucTUKK,
UCMbITAHUA 1
HOMUWHa/IbHblE NapameTpsbl.
TpeboBaHusa Mo
6e30macHoOCTy.
PyKoBofCTBO No ycTaHOBKe
1 aKcnnyartaumm

O603HauYeHne u

HaumeHoBaHune

MexXxayHapoaHOoro

cTaHfjapTa Apyroro
roga nagaHusa

IEC 60439-1(1985)
Annapartypa
KOMMYyTaunoHHasa n
MexaHWU3Mbl ynpaBneHus
HU3KOBOJIbTHbIE
KoMmnaekTHble. YacTtb 1
Y3nbl, nogsepraemble
NOJIHBIM Y YaCTUYHbIM
TUMNOBbLIM UCMbITAHNAM
IEC 60439-
3(2001) Annapatypa
KOMMYyTaLnoHHasA n
MexaHu3Mbl ynpasiieHns
HU3KOBOJIbTHbIE
KOMNJIeKTHble. YacTb 3.
PacnpegenutesnbHble
LWNTbI, NpefHa3HaYeHHble
Ans paboTbl
HeKBa/IMULNPOBAHHLIMYN
nnuamm

CrteneHb
COOTBETCT-
BUS

MOD

MOD

O603HauyeHne un
HanMeHoBaHue
MEXrocyaapCTBEHHOro
cTaHpapTa

FOCT 28668-

90 HM3KOBOMNbLTHbIE
KOMMJIeKTHbIE yCTPOliCTBa
pacnpegeneHuns un
ynpassieHnsa. Yactb 1.
TpeboBaHuA K ycTpolicTBaM.
MCMbITAHHBIM MOJTHOCTbLIO
U YaCTUYHO

(IEC 60439-1(1985). MOD)
FOCT IEC 60439-3-

2012 YcTtpoiictBa
KOMMJ/IEKTHbIE
HU3KOBOJIbTHbIE
pacnpegeneHuns un
ynpasneHusa. Yactb 3.
JononHurenbHble
TpeboBaHuA K yCTpPONCcTBamM
pacnpefeneHuns un
ynpasneHus.
npegHasHavyeHHbIM 4715
aKcnayaTauum B mecrax,
[OCTYNHbIX
HekBaIMuupoBaHHOMY
nepcoHasy, u MeTofbl
ncnblTaHuii

(IEC 60439-3(2001). MOD)
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OkoH4yaHue Tabnuubl 4.A. 1
O60o3HaueHne n

O6o03HaueHue un HaVMEHOoBaHNE Crenehs O603Ha4YeHne n
HauMeHoBaHue HauMeHoBaHue
MeXAYHapoAHOro MEXAYHAPOAHOTO cooTBeTCT- MeXrocygapcTBEHHOro
y cTaHgapTa gpyroro BUSA
cTaHgapTa cTaHgapTa

roga nigaHusa

IEC 60931-1:1996
KoHpeHcartopebl
LYHTUPYIOLLNE CUNOBbIE He
CaMOBOCCTaHaB/IMBaOLLEro
ca TMna A4ns cuctem
nepemMeHHOro Toka Ha
HOMMWHa/IbHOE HanpsXeHne
40 1000 B BkntounTeIbHO.
YacTtb 1. Obwme
nonoxeHus. Pabouve
XapaKTepucTuKku,
ncnbiTaHmsa n
HOMWHasIbHblE NapameTpsbl.
Tpe6oBaHUSA TEXHWKN
6e3onacHocTu.
PyKkoBOZCTBO MO ycTaHOBKe
1 aKcnayarauum

- CoOTBETCTBYHIOLLMI MEXIOCYAapPCTBEHHbI CTaHAAPT OTCYTCTBYeT. [0 ero yTBEpXAEHVS PeKOMeHOyeTcs
MCMO/b30BaTb NEPEBOS, Ha PYCCKUM S3bIK JAHHOTO MEXAYHapOAHOro cTaHaapTa. MNepeBos A4aHHOro MeXayHapoAHOro
CTaHgapTa Haxogutcs B PefepasibHOM MHAOPMALIMOHHOM IOHAE TEXHUYECKVX PET/TAMEHTOB 1 CTaHApPTOB.

MprumeyaHue-B HacTosLel TabnmLe NCNob30BaHbl CriefytoLye CTeNeHV COOTBETCTBUSA CTaHAAPTOB:
- MOD - moandmumpoBaHHble CTaHAaPTbI.
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Bubnuorpadgus

JlononHutensHas nonesHas Hopmauyusa MoxeT ObiTb HailfeHa B cnefyowmx cTaHaapTax:

IEC 60050(436): 1990 MexayHapoAHbIii 3N1eKTPOTEXHMYECKMNIA cnoBapb. naBa 436. CuioBble
KOHAeHcaTopb!

IEC 60060-1:1989 TexHO0rMsA UCMbITAHWIA BbICOKMM HanpshkeHnem. YacTb 1. Obwme onpegeneHus u
TpeboBaHusA K UCMbITAHUAM

IEC 60831-2:1995 KoHAeHcaTtopbl WYHTUPYOLME CaMOBOCCTaHaBAMBaloLeroca tuna ans
3HeprocucTemM nepeMeHHOro Toka Ha HoMWHasibHoe HanpskeHne Ao 1000 B BkaoumTenbHo. YacTb 2.
McnbiTaHne Ha cTapeHue, UCMbITaHWe Ha CaMOBOCCTAHOBJ/IEHME U UCTbITAHME Ha paspyLLeHune

IEC 60931-2:1995 KoHAeHcaTopbl WYHTUPYIOLLINE CUI0BbIE HE caMOBOCCTaHaBAnBawLmnecs ans
CUCTEM C NepeMeHHbIM TOKOM U HOMUHa/IbHbIM HanpshxeHnem Ao 1000 B (BkntountensHo). YacTtb 2.
VcnbiTaHne Ha cTapeHne 1 UcnbITaHne Ha paspylueHue

IEC 60931-3:1996 KoHAeHcaTopbl LWYHTUPYIOLLME CUI0BbIE HE caMOBOCCTaHaBAMBalLmnecs ans
CUCTEM NepeMeHHOro Toka C HOMUHasIbHbIM HanpshxeHnem o 1000 B skntounTenbHo. YacTb 3. BHyTpeHHuEe
nnasKue npefoxpaHnuTenu

IEC 61000-2-2:2002 2/1eKTpoOMarHuTHas COBMECTUMOCTb. HacTb 2-2. YcnoBus okpyxatlleli cpegl.
YPOBHM COBMECTUMOCTHU /11 HU3KOYACTOTHBIX MPOBOANMbBIX MOMEX U MPOXOXAEHUSA CUTHASIOB B
HW3KOBOJIbTHbIX CUCTEMAaX KOMMYHa/IbHOIO 3HEepProcHabXeHuns

IEC 61000-4-1:2000 2neKTpoMarHuTHasi COBMeCTUMOCTb. YacTb 4-1. MeToAuKn UcnbiTaHuii n
n3mepeHuii. O6wunii 063op cepun ctaHgapTos IEC 61000-4
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