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MpegucnoBue
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yctaHoBneHbl FTOCT 1.0-92 «MexrocyaapcTBeHHaa cucteMa craHaaptusauum. OCHOBHBIE MOMOXEHUS» U
FOCT 1.2-2009 «MexrocynapcTBeHHas cuctema craHgaptusauuu. CTaHAapTbl MeXrocyAapCTBEHHBIE,
npasuna v pekoMeHAALMU MO MEeXroCyAapCTBEHHON craHaapTusauuu. Mpasuna pas3paboTku, NPUHATUSA,
npuMeHeHus1, OGHOBNEHUSI U OTMEHbI»
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1 MNOArOTOBJIEH  OTKpbiTbIM  aKUMOHEpHbIM  obwecTtBoMm  «Bcepoccuiickuii  HayyHo-
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3 MPUHAT MexarocyaapCTBEHHBIM COBETOM MO CTaHAapTusauum, MeTponorum M ceprudmkauum
(npotokon ot 03 gekabpa 2013 r. Ne 62-IM)

3a npuHATME NPOroaocoBanu:

KpaTkoe HauMeHoBaHUe cTpaHbl CoKpalleHHoe HauMeHOoBaHNe HaLUOHaNbHOro
no MK (MCO 3166) 004 - 97 Kop cTpaHbl opraHa no ctaHgapTusauuu
no MK (MCO 3166)
004-97
ApmeHus AM MwuHakoHoOMMKM Pecnybnukn ApmeHus
Benapycb BY [occranpapt Pecnybnuku Benapych
Pocecus RU Poccrangapt
Y3bekucraH uz AreHTCTBO «Y3cTaHgapT»

4 Tpukasom deaeparbHOro areHTCTBa Mo TEXHUYECKOMY PErynupoBaHuIO U MeTposiorMn ot 11 MioHA
2014 r. Ne 632-ct MexrocyaapctBeHHbIi ctangapt FOCT IEC 61921-2013 BBeaeH B AENCTBUE B KA4ecTBe
HauuoHanbHoro craHgapra Poccuiickoit eaepaumm ¢ 01 sHBapsa 2015 .

5 Hacroswumii cTaHAapT MOEHTUYEH MexayHapoaHoMmy ctanaapty IEC 61921:2003 Power capacitors. Low-
voltage power factor correction banks (KoHaeHcaTtopbl cunoBble. KoHaeHcaTopHble Gatapeu Ans Koppekuuu
K03ppmumMeHTa MOLLHOCTU NMPU HU3KOM HanpsikeHuu).

MexayHapoaHblii ctaHgapt IEC 61921 paspabotaH TexHudeckum komutetom IEC/TC 33 «Cunoeble
KOHZIEHCATOPbl U UX NPUMEHEHNe» MexxayHapoaHo anekTpoTexHuyeckon komuccun (IEC).

OdbuumanbHble SKk3eMnNAPbI MEXAYHAPOAHOTO CTaHAapTa, HA OCHOBE KOTOPOTO MOArOTOBNEH HACTOALLMIA
MEXTOCYAAPCTBEHHbI CTAHAAPT, U MEXAYHAPOAHbIX CTAHZAPTOB, HA KOTOPbIE AaHbl CChIKM, UMEIOTCA B
denepansHOM MHPOPMALMOHHOM (POHAE TEXHUYECKUX PETMAMEHTOB U CTaHAAPTOB.
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WHbopmayuss 06 usMeHeHUSX K Hacmoswemy cmaHdapmy nybnukyemcs & exe200HOM UHQOPMAaULOHHOM
yKkazamene «HauyuoHanbHble cmaHdapmbl», @ meKkcm U3MEeHeHuUll U IornpasoK — 8 eXeMeCA4YHOM UHEOPMaUUOHHOM
yKkazamene «HauyuoHanbHbie cmaHdapmei». B cnydae nepecmompa (3ameHbl) unu ommeHsl Hacmosweao cmaHdapma
coomeemcmeyiowee ysedomneHue Oydem onybnukoeaHo 6 eXeMecsYHOM UHGOPMaUUOHHOM yKasamene
«HayuoHaneHbie cmandapmbi». Coomeemcmeyioujas uHgpopmayus, yeedomieHue U MeKcmsl pasmMeualomcs makie
8 UHgbopMalyuoHHOU cucmeme 0bWe20 nonb308aHus — Ha oghuyuanbHom calime ®edepanbHo20 azeHmcmea o
MexHUYeCKoMy peaynuposaHuio U Memposnoauu e cemu ViIHmepHem
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B Poccuiickont ®eaepauunm HACTOAWMIA CTaHAApPT He MOXET ObiTb NOMAHOCTLIO UMM YaCTUYHO
BOCNPOM3BeAEeH, TUPaXMPOBaH U pacnpocTpaHeH B KadecrtBe oduuuanbHOro usgaHua 6e3 paspeLueHus
denepanbHOro areHTCTBa N0 TEXHUYECKOMY PErynupoBaHuIO U METPONOrMK



FOCT IEC 61921-2013

MEXTIOCYOAPCTBEUHHTUB # CTAHQAAPT

KoHnpeHcaropbl cunoBbie
KonaeHcaTopHble 6aTapeu ans Koppekuumn ko3dg dpuumeHtTa MOLHOCTHU MPU HU3KOM HaNPAXXeHUU

Power capacitors. Low-voltage power factor correction banks

Dara BBepenunsa — 2015—01—01

1 O6nacTb NpUMeHeHnsA

Hactoswwmii craHAapT NPUMEHSIIOT K KOHAEHCATOPHbIM GatapesM NEepemMEeHHOro ToKa HU3KOro
HanpsHKeHWs1, NpeAHa3sHayYeHHbIM ANs Koppekuun koddduumueHTa MOWHOCTH, 060pyA0BaAHHLIM BCTPOEHHON
KOMMYTaLMOHHOW annapaTypoi M annapaTtypow ynpaBfieHUs, NO3BONAIOMM BbINOSNHATL COEAUHEHuE C
OCHOBHbIMM 4acTsiMu GaTapeum U OTCOeAMHEHME OT HUX B LIENAX KOPPEeKTMpOoBaHUA ee KoadduumeHTa
MOLLIHOCTMU.

Ecnu B HacTosilEM CTaHJapTe He yKasaHo MHOe, HU3KOBONbTHble BaTapen Ana KOppeKTUpoBaHUA
k03hDULMEHTA MOLLIHOCTU IOMKHBI COOTBETCTBOBaTL TpeboBaHuam |EC 60439-1 u IEC 60439-3.

2 HopmatuBHbI€ CCLUIKU

Ons npumeHeHust HACTOSILLEro CTaHaapTa HeobXOAUMbI CNEeAyIOWME CCbINOYHbIE AOKYMEHTbl. OAnA
AaTUPOBAaHHbLIX CCbIJIOK TMPUMEHAOT TONbKO YyKa3aHHOe Uu34aHue CCbINTOYHOro [AOoKyMeHTa, AnA
HEeaTUPOBAHHLIX CCbIMOK NMPUMEHSIOT MOCNEeAHEee U3JaHUE CCbIMOYHOrO0 JOKYMEHTa (BKIO4as BCE ero
N3MEHEHMS).

IEC 60439-1:1999 Annapatypa KOMMYTAUMOHHAA W MEXaHM3Mbl YNPaBMEHUA HU3KOBOMbTHbLIE
KOMMMeKTHbIe. YacTb 1. Yanel, nogsepraemblie NOAHLIM U YaCTUYHLIM TUNOBLIM UCNBITAHUAM

IEC 60439-3:1990 Annapatypa KOMMYTAUMOHHAA WU MEXaHU3Mbl YNPaBNEHUA HU3KOBOMbTHLIE
KOoMnnekTHole. Yacte 3. YactHble TpebGoBaHWMA K HU3KOBOMbTHBLIM KOMMMEKTHLIM  KOMMYTALUMOHHOW
annapaTtype M MexaHu3MaMm ynpasfeHusi, YCTAHaBNUBAEeMbIM B MeCTax, AOCTYMHbLIX ANA NONb30BaHUA
HeKBanMdUUMpPOBaHHbIMU NuuaMn. PacnpegenuTenbHble WUTbl

IEC 60831-1:1996 KoHaeHcaTopbl LUYHTUPYIOLLME CUNOBLIE CaMOBOCCTaAHaBNMBAIOWEroca TMna ansa
CMCTEM MEPEMEHHOr0 TOKA Ha HOMMWHanbHOe HanpsbkeHue Ao 1000 B ekmouutensHo. Yacte 1. OGwme
TpeboBaHusA. Paboune xapakTepuCTWKM, WCMbITAHWA U HOMMUHanbHble napameTpbl. TpeboBaHuA no
GesonacHoCTU. PykoBOACTBO NO YyCTAHOBKE M 3KCMyaTauuu

IEC 60931-1:1996 KoHaeHCaTOpbl LUYHTMPYIOLWE CUNOBbIE HE CAMOBOCCTaHaBMMBAIOLLEroCA Tuna
ANs CUCTEM MEPEeMEHHOro Toka Ha HOMMHAanNbLHOE HanpsbkeHue oo 1000 B sknmountenbHo. Yactb 1. Obwme
nonoxeHusi. Paboune xapakTepuCTUKM, WCMbITAHUA M HOMMWHANbHbIE NapameTpbl. TpeGoBaHWUSA TEeXHUKU
6GesonacHOCTW. PYKOBOACTBO NO YCTAHOBKE W 9KCnyaTauuu

3 TepMUHbI U onpeneneHns

Ana HacTosAwero craHaaprta MPUMEHSIOT MPUBEAEHHbIE HWXE TEePMUHbl C COOTBETCTBYIOLMMMU
onpeaeneHusimun, coeMmectHo ¢ IEC 60439-1, IEC 60831-1 n IEC 60931-1.

3.1 KoHOeHcaTopHasa O6atapesa MNepeMeHHOro TOKa HU3Koro HanpsbkeHusa (low-voltage a.c.
capacitor bank): Kom6unauusi ogHoi unum 6onee KoHAeHCATOPHbIX COOPOK MEPEMEHHOr0 TOKA HU3KOro
HanpsHKeHWs, COBMECTHO C AacCOUMMPOBAHHBIMM C HUMKM  KOMMYTALMOHHBLIMU  YCTPOWNCTBAMM U
oBopyaoBaHWeM ANA KOHTPOMS, U3MEPEHWA, CUrHanusauuum, 3awuTbl, PEryrnupoBKU U T. A., NOMHOCTLIO
cobpaHHas o4 OTBETCTBEHHOCTb W3rOTOBWUTENS CO BCEMM BHYTPEHHUMM  SNEKTPUYECKUMU U
MEXaHWYECKUMU B3AUMHBLIMU COEANHEHUAMMN U KOHCTPYKTUBHLIMW AETaNAMM.

MpumeyaHuel- B HacToAWweM cTaHAapTe abbpeBnaTypbl «aBToMaTU4eckasi baTapes» U «KOHCTPYKLMSI»
UCMONbL3YTCA ANA aBTOMaTUYeCKUX U HeaBTOMaTU4YeCKUX 6aTape|7| KOHOAEHCaTopoB NepeMeHHOro ToKa HU3Koro
HanpsXeHnA.

MpumeyaHwue?2 - KOMNOHEHTb KOMMYyTaLMOHHON annapaTtypbl U annapaTypbl ynpaBneHus aBToMaTUYECKOM
6aTape|/| MoryTt OblTb SMeKTpoMexaHN4eCKUMU UNKN SNEeKTPOHHbLIMU.

MN3paHue ochuumnanbHoe
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3.2 cTyneHb KOHOeHcaTopHOW GaTtapem (step of capacitor bank): KomGunauusa ogHon unm 6onee
KOHZIEHCaTOPHbIX COOPOK, NOAKNIOYAEMbIX COBMECTHO.

3.3 aBTOMaTUYECKUIA PEerynaTop peakTMBHOW MolwHOCTKU (automatic reactive power regulator):
KoHTponnep, pa3paboTaHHbIl Ans  pacyeTa pPEeaKkTUBHOW  MOLLUHOCTM, MOrMNOLLAEMONn  Harpyskoid,
COEAUHEHHON C CWMOBOW fnWHWEN, W AN YNpaBneHUs BKIOYEHWEM W  BbIKMIOYEHUEM CTYMNEeHen
aBTOMAaTW4eCKoW BaTapen AN KOMMEHCAUMM peakTUBHOW MOLLHOCTH.

M pumMedyaHune 1 — PeakTuBHas MOLLHOCTb 006bI4HO paccHUTEIBaEeTCA Ha OCHOBHOI YacToTe.

Il punMedaHue 2- KOHTpOJ‘IJ‘lep MOXET ObITb «BCTPOEHHbIM» UINMN «aBTOHOMHbBIM» U AOJDKEH OblTb HacCTpoeH
neped pabotoit Ang kaxgoi Gatapem.

3.4 nepexoaHom 6pocok Toka k (transient inrush current /): MepexoaHoi TOK neperpy3ku BbICOKOW
aMnnuTyabl U 4acTtoThl, KOTOprl7I MOXET BO3HWUKHYTb MpPW NOAKIMKOYEHWU KOHAEHcaTopa, aMnnutyjga wu
4acTtoTa KOTOpOro onpeaendarTca TakuMu (baKTOpaMM, KaK MMneaaHC KOPOTKOro 3aMblKaHUA NUTaHUA,
BENNYMHA HAXOAALLEroca noj Hanps)keHMeM eMKOCTHOrO CONPOTUBMEHUSA, NOAKITIIOYEHHOTO NapanmensLHo, 1
MOMEHT NMEePEKNIYEHNA.

3.5 HOMMHanNbHaA peakTMBHaA MOWHOCTb Qy (KOHCTpyKuuu) [rated reactive power Q (of an
assembly)]: MNMonHas peakTMBHAs MOLUHOCTb KOHCTPYKLUMW HA HOMMWHANbHLIX 4acTOTe U HanpsKeHuu,
paccuMTaHHaa no MNornHoMy umneaaHcy barapeu, BKNOYas peakTUBHbIE COMPOTUBIEHUA (E€CNU TaKOBble
UMELOTCA).

4 MapkupoBKa KoOHOeHcaTopHon baTtapeu

Cneayww@aa MuHuManbHas wHdopMauus AofkHa ObiTb npefocTaBrieHa W3roTOBUTENEM B
WHCTPYKLUMU UMKN anbTepHaTUBHbIM CMOCOOOM NO 3anpocy MOKynaTens Ha NPUKPEnneHHOW K KOHCTPYKUuW
nnaTte ¢ HOMUHAaNbHbLIMU AAHHLIMU:

1) UmA unu Toprosasi Mapka M3roToBUTeENs;,

2) naeHTUMUUpYoLWMin HOMepP UM 0B03HaYeHne TUna;

3) Aarta M3roToBMEHNS, B HENOCPEACTBEHHOW MM KOAOBON hOPME;

4) HOMMHanNbHasa peakTUBHas MOLLHOCTL, Qy, B kunosapax (KBAp);

5) HOMUHanbHOEe HanpskeHnue, Uy, B BonbTax (B);

6) HoMUHanbHasa 4acToTa, fy, B repuax ('u);

7) MMHMManbHAA U MakcuMarnbHasa oKkpyXatowlaa Temnepartypa B rpagycax Llenscus (°C);

8) cTeneHb 3aWwmThl;

9) BblAEPXKMBAEMOE YyCUITME NPU KOPOTKOM 3aMblkaHum, B aMmnepax (A).

5 PykoBOACTBO NO NPOEKTUPOBaHMIO, MOHTaxXy, padboTe n 6e3onacHOCTH

5.1 O6wume nonoxeHus

B otnuume oT GonbLuei 4acTu anekTpoannapatypbl LUYHTUPYIOLUME KOHAEHCATOPbl, KOrAa OHU NojA
HanpspkeHueM, paboTaloT HENPEepPbIBHO MPU NOMHOW HarpysKke, Unu Npu Harpy3ke, OTKIOHAKLWENCA OT 9TUx
napameTpOB TONbKO B pe3ynbTaTe Bapuauui HanpsHKeHUS U YacTOThI.

MepeHanpskeHue u neperpeBaHMe yKopaumBaroT CPOK SKCMfyaTauuu KOHAeHcaTopa, B CBA3U C YeM
ycnosus paboThl (T. €. Temnepatypa, HanpsXXeHue U TOK) JOMMKHbI CTPOro KOHTPONMPOBAaTLCA

Cneayetr OTMETUTb, YTO BBEAEHWE €MKOCTHOrO COMPOTUBNEHMS B CUCTEMY MOXeT €034aTb
HEyAO0BNETBOPUTENbHBIE paboune yCrnoBus (Hanpumep, yCUNeHue rapMoHuK, CamoBO3OYXAeHUEe MaLUUHbI,
NEpPeHanpspkeHUs Npu NEpPeKNioYEHUsX, HeyaOBMNeTBOPUTENLHYIO paboTy anmapaTypbl yAAaneHHOro
KOHTPONA Ha ayauo-4yactoTe, U T. 4.).

Beuay 60nbLLOro pasHoobpasms TUNOB KOHAEHCATOPOB M MHOTMX OKa3bIBAKOLMX BAMSAHUE (PaKTOPOB,
He npeacTaBnsAETCA BO3MOXHbIM OXBaTUTb MPOCTLIMW MPAaBMIIAMU BCE BO3MOXHbIE Crydau MOHTaxa u
paboTtel. Hwxe npuBegeHa wuHdOpMaLuUsi, OTHOCALWAACA K Haubonee BadKHbIM NYHKTAM, KOTOpbIE
HeobxoaAMMO yuuTbiBaTb. Kpome TOro, cneayer BbIMOMHATb WHCTPYKUMM W3FOTOBUTENSA W OPraHos,
YNpaBnsoLLmUX NOCTABKON SHEPTUN.

5.2 BbIOOp KOMMOHEHT

BbiOOp KOMMOHEHT KOHCTPYKUMM AOSDKEH MNPOBOAMTBCA MPW  YCNOBUM TLIATENbHOrO yyerta
COOTBETCTBUS MEXAY KaTeropuei TemnepaTypbl OKPY>KatoLero B03ayxa u camoi KOHCTPYKLIMU.

5.3 KoHCcTpyKuuA

5.3.1 Cucrema KoppekuuMuM no KO3I(P(PULMEHTY MOLIHOCTU, HAXOAAWAACA BHYTPU [FIABHOrO
pacnpeaenuTesribHOro wurTa

OGopyaoBaHue, HeobxoAMMOE [ANs aBTOMAaTUYECKONM KOppeKkuuMu KoaduuMeHTa MOLLHOCTM B
YCTAHOBKE, BKIMIOYAIOLLEE KOHTPOMMep, NpefoXpaHuTenu, KOMMYTUPYIOLLUE YCTPOWCTBA, KOHAEHCATOpbl U
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apoccenu, MoXeT ObITb YCTAHOBNEHO B BUAE BCTPOSHHOW YaCTH MMaBHOTO pacnpeaenuTenbLHOro LWuTa.

3710 obopyaoBaHue Takke MOXeT ObiTb YCTAHOBNEHO B OTAENbHOW KOpOOKe FMaBHOrO LUMTa UNn B
Buae Ao6aBNEHHOMN 4YacTu K kopoOke obLero rmaBHOro pacnpeaenuTenLHOro wuTa.

5.3.2 ABTOHOMHaA cucTema Koppekuuu ko3 PpuumneHta MOIWHOCTU

OGopyaoBaHue yCTaHaBnNUBAeTCA OTAENbHO BOAM3M OT [MABHOTO pacnpeaenuTenbHOro LuTa,
COOTBETCTBYIOWIEro 6noka wmta unu npuneras Kk HUM. OHO OObLIMHO UMEET CXeMy OCHOBHOWM LUMHBbI C
Heob6xo0AMMbIM YPOBHEM OTKasa AnA COOTBETCTBUSA NpUIEraiowemMy [naBHOMY WM BTOPUYHOMY
pacnpeaenuTenbHOMY LWUTY, UAM HEOOXOAUMON BENUYMHE TOKA KOPOTKOTO 3aMblKaHMA [AaHHOW CeKuuu
yCTaHOBKM.

[aHHan Cexuna neKTPUHECKOM LUMHBI ABRSETCA LUMHON, COEAVUHEHHOM WKMHON unu kabenem obpaTHO
C rMaBHOW NMHWEN NUTaHUA YCTAHOBKMU.

BobikntoyeHue 3Tol CeKUUn LWMHBI BLINOSIHAETCA rpynnoi NnaBkuX NpeaoxpaHuTenen, aBToMaTuyeckux
BbIKNIOYATENE WNM BbIKMIOYATENENn C NNaBKMM nNpefoxpaHUTeneMm, KOTopble COEAMHEHbl NPOBOAOM C
nepeknoYaloLwmm ycTponcTBoM U 3areM ¢ 6atapeen KOHAEHCATOPOB.

5.3.3 ABTOMaTM4YECKanA cucTemMa Koppekumm KoddduuueHTa MOWHOCTA C YyAareHHo
yCTaHOBfIEHHbIMKN KOHAEHCaTopaMu

Bce KOMNOHEHTbI, 3a UCKINIOYEHUEM KOHAEHCATOPOB, YCTAHOBNEHBI B pacnpeaenuTenbHOM Lwkady.

KoHpeHcaTopbl 1 HEO6X0AUMBIE SNEMEHTHI C PEAKTUBHBIM COMPOTUBREHUEM (ECNM TAaKOBbIE UMEIOTCS)
CMOHTUPOBAHbI HAa YAANEHHOW MOHTaXXHOW CTOMKE.

[aHHasa cxema O0ObIMHO NMPUMEHSIETCA, €CNU UMEIOTCA NPobneMbl, CBA3AHHbIE C NPOCTPAHCTBEHHLIMU
TpeboBaHnAMM, unu HeobxoaMMO AanbHelwee paccesHue Tenna.

BaxHO OTMETUTb, 4YTO 00GOpPYyAOBaHME KOMMOHEHT KO3AhdMUMEeHTA MOLLHOCTW, Hanpumep nnaBkue
nNpefoxXpaHuTenu, KOHAEHCATOPbl, 3MEMEHTbl C PEeaKTUBHbIM CONPOTUBNEHMEM U T. 4., TEHEpPUpyioT
3HAYUTENbLHOE KONIMYECTBO TENna.

5.3.4 PaspgeneHue yCTaHOBKM HA ONOKK

O6Las cxema ycTpoicTBa Ansi KoppekUun koachduLUMeHTa MOLLHOCTU MOXET ObiTb BbINONIHEHA B BUAE
CeKUMI, KOTOPble MOTYT ObITb NOMELLEHbI B OTAENbHbIX MOMELLEHUAX, UNU B BUAE eAUHON KOH(pUrypauuu:

a) LWMHa, OCHOBHOE COEAMHEHUE U/MNU OCHOBHAA U3ONALUS;

b) nnaekne npegoxpaHuTEnu KOHAEHCATOPHON BaTapeun unu npepbiBaTeny LENU WUnmu KOHTaKTopbI;

C) 9NIEMEHTLI C PEAKTUBHLIM CONPOTUBIIEHNEM ANA LENER KOHTPONA rapMOHMK;

d) KOHAEeHcaTOopbI;

€) KOHTPOMbHbIE MnaBkue NpefoxXpaHUTENK, BbIBOAL! U KOHTPOMMEP.

5.3.5 BbIOOp HOMUHANIBHOIO HaNpPAXeHUA

HomuHanbHOe HanpsKeHue KoHAEeHcaTopa AOJMKHO OblTb HE MeHee paboyero HanpsbkeHUst CeTH, C
KOTOpOW JOMKeH BbITb COEAMHEH KOHAEHCATOP, C YYETOM BIIMSIHUS HANM4YUs CamMoro KOHAeHcaTopa.

B HekoTOpbIX CEeTSAX MOXET CyLUeCTBOBaThb 3HAYUTENbHAs pasHuua mexay paboynm U HOMUHAaNbHbLIM
HanpsbkeHuem cetu, noapobHble CBEAEHUS O KOTOPOI AOMKHbI ObiTh NPEeAOCTABNEHBI MOKynaTenem, YTobsbl
COOTBETCTBYIOLUME AOMNYCKM MOrNM  ObITb MNPUHATLI  M3rOTOBUTENEM. 3TO WMEET 3Ha4YeHue Ans
KOHOEHCaTOPHbIX Oatapei, MOCKONbKy MX paboune XxapakTepucTuKM W CPOK IKcnsyatauuu MoryT
UCNbITbIBaTb  HEBRaronpusaTHOE BNWAHWE NPU  HENPefyCMOTPEHHOM MOBLILEHWM HAaMPsHKEHUS B
AWN3NEeKTPUKe KOHAeHcaTopa.

Ecnu B oTnMumne OT 3TOr0 MHAOPMAaLUs OTHOCUTENBHO TakUxX BO3AEWCTBUI OTCYTCTBYET, HaNpshKEHUE
aKcnyaTaumm AOMKHO BbITb MPUHATO paBHLIM HOMUHASIBHOMY (UNU 3asBNIEHHOMY) HaMPSHKEHMIO CETH.

Korga anemeHTbl Lienu BCTaBMEHbl MOCNEA0BATENbHO C KOHAEHCATOPOM ANS YMEHbLUEHUS BIUSHUSA
rapMOHUK U T. A., BOSHUKAIOLLEE B pe3ynbTaTe MNOBbILLIEHUE HaMnpshKeHWsl Ha BbIBOAAX KOHAEHcaTopa Ao U
Bbile paboyero HanpsKeHuss CeTU NPUMBOAMT K HEoBXOAMMOCTU COOTBETCTBYIOLUENO YBENMUYEHUS
HOMMHAIBHOTO HanpsXXeHUs KOHAeHcaTopa.

Mpu onpegeneHWn HanpsXKEHUA, OXMAAeMOro Ha BblBOAAX KOHAEHcaTopa, HeoBX0aMMO y4uThiBaTh
cneayowme akTopbl:

a) BKIIOYEHHbIE MO CXEME LUYHTA KOHAEHCATOPbl MOrYT BbI3BaTb TMOBBILLEHUE HAMPSKEHUA OT
MCTOYHMKA B TOYKE, rAe OHU PacrnonoxeHbl (CM. NpunoxeHue D); aTo HanpskeHue MOXeT ObITb eLLe Bbille
BCMEACTBUE NPUCYTCTBUA rapmoHuk. KoHaeHcaTopel, CrnefoBaTenbHO, AOIkHbI pabotate npu Gonee
BbICOKOM HanpsHKeHUU NO CPABHEHMIO C U3MEPEHHBIM Nepes NoacoesMHeHUeM KOHAEHCATOPOB;

b) HanpsbkeHue Ha BbIBOAAX KOHAEHcATOpa MOXET ObiTb 0COBEHHO BbICOKMM BO BPEMSi HEGOMbLLON
Harpysku (cMm. npunoxexnne D); B Takux Cny4Yasx HEKOTOpble UMM BCE KOHAEHCATOPbl AOJKHbI ObiThb
OTKIMIOYEHbI OT LenM B LUENAX NpPeaoTBPALUEHMA NEepeHanpsDKEHUsl KOHAEHCATOPOB W HeXenaTenbHOro
NOBbLILLUEHUSI HANPSXXEHUA B CETU.

Tonbko B aBapuiHOM CUTyauMM KOHAEHCATOPbI AOSMKHbI paboTarb MpU MakCUManbHO AOMNYCTUMOM
HanpsbkeHMM M MaKCUMAanbHON OKpyXalowen Temnepatype OAHOBPEMEHHO, U B 3TOM Clyyae TOMbKO B
TeYEHUe KOPOTKMX NEPUOAOB BPEMEHMU.
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MpumMeyaHue 1- M3anuwHee n3bbITouHOE 3HaYyeHUe npefena 6e3onacHoCTU Npu BbiGope HOMUHANLHOMO
HanpspkeHus Un cnefyeT usberarb, NOCKOMbKY 3TO MOXET MPUBECTM K MOHWKEHWUIO BbLIXOAHBIX MapaMeTpoB Mo
CpaBHEHNIO C HOMUHATbHBLIMU.

MpumevyaHue 2 - OTHOCUTENBHO MaKcUMarnbHO 0NYCTUMOrO HanpskeHus cM. IEC 60831-1.

5.3.6 CneuunanbHble yCrOBUA 3KCNnyaTauum

MomMmo ycroBuWiA, uMelOWMX npeobnagaouiee 3HaYeHMe Ha 00oux npegenax Kareropuum
TemnepaTtypbl, Haubonee BaXHbIE YCOBUSI, OTHOCUTENbLHO KOTOPbLIX AOMKEH ObiTb NPOMH(OPMUPOBAH
M3roTOoBUTENb, CrieayloLme:

a) BbICOKasi OTHOCUTESIbHAs BITAXHOCTb.

Mpu Takux ycnoBUsiX MOXET ObiTb HEOOXOAMMbIM MUCMOMb30BAHME U3ONATOPOB ChELUManbHOM
KOHCTpyKumMu. CneayeT Takke oOpaTUTb BHUMAHME HA BO3MOXHOCTb LUYHTMPOBAHUS BHELLHWUX MNMaBKUX
npeaoxpaHuTenei ocaxxaaroLwenca Ha UX NOBEPXHOCTU Bnaroi;

b) GbICTPbIA POCT NNECEHM.

PocCT nneceHn He NpoMCXOAUT HA MeTarnax, Kepamumyeckux marepuanax u HeKOTOpPbIX TMNax Kpacku
unu nakoB. Ha apyrux maTtepuanax nneceHb MOXET BO3HMKAaTb HA BRAXHbLIX MeCTax, OCOOeHHO, rae
BO3MOXHO OCaXXAEHUE MbINN U T. M.

MpumeHeHne PYHrMLMAHbIX BELLECTB MOXET YNyULUUTb XapakTepUCTUKU Takux MaTepuarnos, HO Takue
BELLIECTBA COXPAHSIIOT CBOMW 3ALLMTHbIE CBOWCTBA TOSIbKO B TEYEHUE OrPAaHMYEHHOro Nepuoaa;

C) KOppO3nMOHHasa atmocdepa.

KopposuoHHaa atmocdepa cywecTByeT B MNPOMBILLMEHHLIX M NpubpexHbix obnacrax. Cneayer
OTMETUTb, YTO B 30HAX KNUMAaTa C BLICOKOW TEMNEPATYPOI BNUsHUE Takon atMocdepsl bonee cunbHoe, YeM
B 30Hax yMepeHHoro knumarta. Koppo3nmoHHass B BbICOKOW CTeneHn aTtmocdepa MOXET MPUCYTCTBOBATb
[axke BHYTPU NOMELLEHUN;

d) 3arpsisHeHue.

Ecnu koHAeHcaTopbl YCTAHOBMEHbI B MECTax C BbICOKOW CTEMEHbIO 3arps3HEHUs, AOIDKHbI ObiTb
NPUHATBI CNeunarnbHble MEPbI 3aLUUThI;

€) BbiCOTa, npesbiwatoias 2000 m.

KoHaeHcaTopbl, YCTaHOBMEHHble Ha BbicoTe 6Gonee 2000 ™, noaBepralTcA  BO3AEWCTBUIO
cneumanbHblx ycrnoBuil. Bblbop TMna koHAEHcCATOpa AOSDKEH ONpeaensitbCa COrnalieHMeM Mexay
rnokynaresniem u Usrotoputenem.

5.3.7 SawmTa npu nepexknovYeHnax U neperpyske

BenuunHbl eMKOCTHOrO CONPOTUBEHUA KOHAEHCATOPOB NpU neperpyske npuseaeHsl B IEC 60831-1 u
IEC 60931-1. 31n npeaensl 6onee, yem npumeHsieMble ans 6arapei. Mepekniovalowme U 3alUMTHbIE
YCTPOWUCTBA U KX COEAUHEHUA AOMKHbI OblTb CMPOEKTUPOBAHbLI TakuM 06pa3oM, 4TOObI OHUM MOrnU
HenpepbLIBHO BblAEPXKUBATb TOK HE MEHee YBENUUYEHHOro ¢ ko3adduumeHTOM 1,3 TOKA, KOTOPbIA MOXET
BO3HMKATb MNPU CUHyCcOMAASNIbHOM HanpsXXeHun ¢ 3PGEKTUBHONW BENUYUHOW, PABHOW HOMMUHANbHOMY
HaNPSXKEHNIO HA HOMUHANBHON YacToTe.

Mepekniovaowme u 3aWMTHLIE YCTPONCTBA M UX COEAMHEHUS JAOMAMHbI Taioke BblAEpXUBaTb
ANEKTPOAUHAMUYECKME WU TENnnoBble HAaNPSKEHUS, CO3[aBaeMble MEepPexoAHbIMU TOKaMKu Meperpysku
BbICOKOW aMNANTYZbl U 4aCTOTbI, KOTOPLIE MOTYT BO3HUKHYTbL NMPU BKIIOYEHUN.

Takue nepexogHble npoueccbl cneayer oxmaarb, korga 6arapes WnuM  CTYNeHb  BKIIOYEHbI
napanfnenbHo C APYrMMU  aHamnorMYHbLIMKM 3MEMEHTaMM, KOTOpbie YXe noa HanpskeHuem. OObIYHOM
NPaKkTUKON ABNSAETCA NOBLILEHWE WHAYKTUBHOCTU COEAMHEHUN AN YMEHbLUEHUA TOKa MepeKrioueHus,
HEeCMOTPA Ha TO, YTO 3TO noBbiWaeT obuwme notepu. HeoGxoAUMO NMPUHATL MEPLI, HE AONycKaloLme
NpeBbIlEHNE MaKCMMAnNbHO AONYCTUMOIO TOKA MNEPEKIIOYEHUs KOHAEHCATOPOB U KOMMYTUPYIOLLUX
YCTPOMNCTB.

Koraa HeobxoguMOCTb yyeTa 3NeKTPOAMHAMMYECKUX U TEMMOBbLIX HANPSHKEHUW MOXET MPUBECTU K
4pe3MEepHOMY MOBLILLEHUIO pPAa3MEpPOB CreayeT MPUHATbL ChieuuarnbHble Mepbl  NpegoCTOPOXHOCTH,
Hanpumep, ykasaHHble B IEC 60831-1 ans 3awutbl OT CBEPXTOKOB.

MpumeuvyaHwune 1 - B HekoTOpbIX CMyyasix, HaNpUMep Koraa yrnpaBneHue GaTapesiMu NpoU3BOAUTCA
aBTOMaTU4YeCKU, MOryT Npou3onuTu NOBTOPHbLIE onepauun nepekntyveHUd Yyepe3 OTHOCUTENIbHO KOpPOTKUE UHTepBalbl
BpeMeHn. KoMMyTaLMOoHHaa annapaTtypa 1 nnaBkue npefoxpaHUuTenu AomkHbl 6biTb BbIOpaHbl Takum 06pa3oM, YTobbI
BblAepXusaTb Takne ycnoBus.

MpuMeyaHUe2 - KoMMyTaUMOHHbIE YCTPOWUCTBA, COEAMHEHHLIE C LUMHOW, KOTOpas TakkKe COefMHeHa ¢
GaTtapeeil, MOryT noaBepraTbCA cneyuanbHbIM HaNpsXKeHUsIM B criyyae BKITIOUEHMUsT KOPOTKOro 3aMblKaHuS.

n pumMmeyaHue 3- yCTpOI7ICTBa ANA BKIOYeHUA napannernbHbIX CTyI'IeHeIZ N CBA3A@HHOIo ¢ HUMU 3aLUTHOIo
o6opyaoBaHuA OMmKHbl GbITb CNOCOGHLI BhIEpXUBATE NMYCKOBOM TOK (aMMnuUTyay W 4YacToTy), BO3HUKAIOLWMIA, Koraa
GaTapesn coeuHeHa C LUMHOW, K KOTOpOU yxe nogcoeamnHeHa(bl) Apyrasi(ue) 6atapes (6atapen).

PeKomeH,qyeTcsq, 4yToGHI KOHAeHcaTophbI 6binn 3aljuuleHbl OT CBEpPXTOKOB C MOMOLLbIO noaxoAswux pene
MaKCUManbHOro ToKa, KOTOpble MOXHO perynupoBaTb ANA ynpaBlieHUA nepeknioYauwuMu yCTpoOUCTBaMU, Korga TOK
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npeBsbIlLIAaeT AONYCTUMBIA Npefen, ykasaHHbll B IEC 60831-1 u IEC 60931-1. Mnaskne npeaoxpaHuTenn o6bl4HO He
o6ecneynBaloT NOAXOAALLYIO 3aLMTy OT CBEPXTOKA.

MpumMmeuyaHwune4— B 3aBICUMOCTM OT KOHCTPYKLIMU KOHAEHCATOPOB UX €MKOCTHOE conpoTusneHne Gyaet
BapbWpoBaThes B 60MbLEN UK MEHbLUIEH CTENEHN B 3aBUCUMOCTH OT TEMNEPATYPLI.

Ecnu ncnonb3yloTca peakTopsbl € Xene3HbiM CEPAEYHUKOM, CrieyeT yAensaTe BHUMaHUE BO3MOXHOCTH
HacbILWEHUs U NeperpeBaHnsa cepaeyHnKka rapMoHUKaMm.

JloBble Nnoxue KOHTaKTbl B LENAX KOHAEHCATOpa MOrYT NMPUBECTU K BO3HUKHOBEHUIO AYrU, Bbi3biBas
BbICOKOYACTOTHbIE  OCLUMANALMK, KOTOpble MOFYT CO03aTb B KOHAEHCATOpe neperpeBaHue wu
nepeHanpsokeHus. B CBA3M C 3TUM PEKOMEHAYETCA perynsipHO NpoBOAUTL NPOBEPKY KOHTAKTOB B
o6opyanosaHuu Gatapeu.

5.3.8 MexxayHapoaHoe 0603HaueHue 3awurbl (IP)

Bonbwas 4acTtb NaHenen yCTaHOBMEHA B IMAaBHbIX KOMMYTALMOHHbIX 3anax uimn psiaom C rnaBHbIMU
pacnpeaenuTesnbHbIMUA LWUTAMU: B 39TUX YCNOBUSIX yPOBHU IP20 MOryT GbiTb 40CTATOUHLIMK. [Ipyrue ypoBHU
IP aomxHb! ObITb COrnacoBaHbl MEXAY U3rOTOBUTENEM U MOKyNaTenem.

CreneHu sawmTtbl (ypoBeHb IP) B KOHCTPYKUMSIX, YCTAHABNUBAEMbIX BHE MNOMELLEHUIA, MOTYT ObiTb
noebiweHsbl A0 IP54. Oco6oe BHUMaHMe HEOOXOAUMO YAENSTb KOHCTPYKLUUM BEHTUNALMKU KOMMYTALMOHHOTO
wkada.

5.3.9 [10CTYNHOCTb KOMNOHEHT

KoMMyTaunoHHbIN wkad u 000pyaOBaAHME AOIDKHbI MMETHL TaKyl0 CXEeMy PacrnonoXeHus, 4tobbl B
cryvae oTkasa KOMNOHEHTHI €€ 1erko Obino 3aMeHUTD.

Cxema pacnonoxeHun kabenen KOHAEHCATOPOB [AOIMKHA AOMYCKATb BbLINONIHEHUE PErynsapHoOro
TEeXHUYECKOro 06CnyXMBaHNA U NpoBepok 6e3 3aTpyAHEHUI.

5.4 YctaHoBKa u paborta

5.4.1 dneKTpuyeckKas okpyxawuwas cpega

5.4.1.1 FTapMOHUKM

CoeavHenune obopynoaHus PFC (koppekuus koadduumeHTa MOLHOCTH) C CUCTEMON, coaepxaLuen
rapMOHUKMU, MOXET YMEHbLUUTb CPOK dKChnyaTtauuu 3atoro o6opyaosanus. Mospexaaiollee Bo3aenUcTBue
rapMOHUK MOXET OblTb YMEHbLLUEHO NYTEM MCMONbL30BAHUA NOAXOAALLEr0 PacCTPOEHHOro Apoccens
nocneaoBaTenbHO C KaXaoi CTyNeHbo KoHAeHcaTopa.

5.4.1.2 Pe3kne NoBbILLIEHUSA HaMNPSXKEHUS

Peskue noBbILLIEHNS HanpsXKeHWsA cneayeT UCKNoYnTb. Ecnu BoIOpaHbl nepekniovaowme KOMNOHEHTHI,
cneuuanbHO pEKOMEeHA0BaHHbIE ANS NPUMEHEHNUS B KOHAEHcaTopax, Npobnema He A0hKHA BO3HUKATb. Tem
He MeHee, CO BPEMEHeM KayecTBO 06OpyAOBaHWA YXYALUAETCs, W M3HOLUEHHble KOHTaKThl creayet
3aMEHATb BO BPEMS PETYNSIPHO BbINOMHAEMbIX MPOBEPOK NPU TEXHUYECKOM 06CNY>XMBaAHUN.

5.4.1.3 OueHka Harpy3ku

PelueHne o MecTe npuMeHeHUs Koppekuun koddpdpuumeHTa MOLLHOCTM NPUHMMAETCA C YYETOM psaaa
drakTOpOB, BKMIOYASI CTOMMOCTb W HanMu4yne JOCTaTOMHOro NPOCTPaHCTBA:

a) onpeaensioT, rae pacrnonaraloTCA Harpysku, UMEIOLLME HU3KMI KO3 MULUMEHT mowHocTu: PFC
MOXeET ObITb PACMONOXEH B 9TUX TOYKAX;

b) 06bI4HO HanGonee uenecoobpasHo pacnonoxuts PFC Ha rmaBHOM pacnpeienuTenbHOM LMTE, Ha
csobogHoM mecTe. B atom cnyyae PFC 6yaeT KoppekTUpoBaTh KOI(MMULIMEHT MOLIHOCTM BCEW Harpysku un
TexHu4eckoe obecnyxusanme PFC GyaeT npomMsBoaMTLCA B OJIHOM MECTE.

5.4.2 BropuyHble (hakTopbl BNMsAHUA cucteMbl PFC

5.4.2.1 NckaxxeHne rapmMoHmK

O6GopyaosaHue PFC, coeguHsieMOe C CUCTEMON, B KOTOPOMN rEHEPUPYIOTCA FAPMOHUKK, ByaeT 0ObIUHO
NOBbILLATL AMNMUTYAY TAPMOHUK, €CMU TONMbKO NOCNEAOBATENbHO C KAXAON CTYNEHbI0 KOHAEHCaTopa He
NOMELLEH XOPOLUIO NoA06paHHbIi PacCTPOEHHbI APOCCenb.

MoBbIeHWe rapMOHMK OyaeT He TONbKO BIIMATb HA CPOK SKCMyyatauuu KOHAEHCATOpPOB, HO MOXET
TaKke NPUBECTU K BOZHUKHOBEHMIO Npobriem B APYroM 3MEKTPUYECKOM W 3NEKTPOHHOM 060pyAoBaHUM
CUCTEMBI.

5.4.2.2 OcnabneHue BXO4HOrO curHana nyrnsCayMoHHOIo KOHTPOns

CurHansl NynbCauMOHHOTO KOHTPOIS NPeAoCTaBAAIOTCA OpraHaMu aneKTPOCHaAGXEeHUSa Ans KOHTpons
U OTKIMIOYEHUA BHE NUKOBbLIX HArpy3oK (Hanpumep, HarpeBaTeneii ropsiyeit BoAbl, YIUYHOrO OCBELLEHUA U T.
n. uenen).

Ecnu obopyaoBaHue PFC Bbi3biBaeT 3HAUMTENbHbLIE NOTEPU CUTHANA HA ayAMoYacToTe, UMNEeAaHC Ha
9TOM 4acTtoTe MOXET ObiTb yBenuyeH nyTeM MOCNEAOBATENLHOIO COEAWHEHUs] CXeMbl NOAABEHUA
napasutHblx konebanuii unu 3arpaxaarowero unbTpa ¢ KOHAEHCAaTOPHbIMWU COOpKaMu, YTO MO3BONSAET
npeaoTBpaTuTb UHTEPdIEPEHLUIO C CUCTEMOW KOHTPOSISl Ha 3afaHHbIX 4acToTax YnpaBfsomx
3NEKTPUYECKMMU CETAMU OPraHoB.
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5.4.2.3 lNoBbiLIEHNE OKpY>XKaIOLLEN TEMNepaTypbl

O6opynosaHne PFC cospgaer Tenno BCneAacTBUE MNOTEPb, MPOMCXOAALWMX B KOHAEHcATopax,
3MIeMEHTax C pPeaKkTUBHbIM COMPOTMBIIEHWEM, pe3ucTopax, kaTywkax M T.4. OTO Tenno noBbilwaeT
TeMnepaTypy OKpyxaiollei cpefbl. BaxHoe 3HaueHue umeeT obecneyeHue AOCTaTOMHOM BEHTURAUUW B
pabounx NOMELLEHUSX B LIEnaxX nogaepxaHus xopoLuen BEHTUNSUMKN Bo3ayxa BOKpyr 6nokos PFC.

543 MepenanpsxeHuns

B IEC 60831-1 u IEC 60931-1 ycraHoBneHbl KOSMDULIMEHTBI NEePEHANPSHKEHUS.

Mo cornawenunio ¢ npoussoauTenemM KoapduUMEHT nepeHanpspkeHUss MOXET OblTb yBENUYEH, €Cnn
OLEHUBAEMOE YUCIIO NEPEHAMNPSHKEHUN MOHWXKEHO WU TEeMMepaTypHble YCIOBUS MEHee >ecTkue. OTu
npegensl NepeHanpspkeHns  MOLUHOCTb-4acToTa  AEWCTBUTENbHbI NPU  YCMOBUM, YTO HA HUX He
HaknaAbIBAOTCA AMHAMUYECKME NEPErpy3ku No HanpsbkeHuio. NMukoBoe HaNpsbKEHWe He A0SDKHO NpeBbILaTh
BeNUuMHy 3(pheKTUBHOTO 3HAYEHUs HanpsxkeHnsa Gonee yeM ¢ ko3dULIMEHTOM V2.

KoHnaeHcaTopHbie 6aTrapeun, KOTopble MOryT NOABEPrHyThCSl BLICOKUM NMepeHanpskeHueM BCrneacTBue
yaapa MOMHUU, AOMKHbI ObITb AOCTAaTOYHO 3aLUULLEHbI.

544 Toku neperpysku

Mepen 3aka3om obopyaosaHua PFC He06x0aUMO BbINOMHUTL NPOBEPKY YCNOBUI B CUCTEME HA MECTE
yCTaHOBKW (HanpuMep, HanMumMs UCKaXEHUWA FapMOHWMKAMKM MMM UCMONb30BAHUA 4acTOT MyNbCaLUOHHOIO
KOHTPONSA).

KoHaeHcaTopbl HUKOTAA HE AOMKHbI paboTaTb Npu TOKax, NMpeBbILLAIOLUX YCTaHOBMEHHy B IEC
60831-1 n IEC 60931-1 BenuuuHy.

Toku neperpy3ku MOryT ObiTb Bbi3BaHbl NIMGO Ype3MepHbIM HanpsHkeHMeM Ha OCHOBHOIA YacToTe, nubo
rapMoHukamu, nubo n Tem U ApyruM. MaBHLIMU UCTOYHMKAMMW FAPMOHUK SIBFISIIOTCA BbINPAMUTENM, CUNOBAas
3NEKTPOHUKA U HACbILL@eMble CepaevHUKU TpaHCcOpMaTopoB.

Ecnu noBbllEHUE HanpshkeHUs BO BpeMsA HeOOnbLUOW Harpysku yBenUYEeHO KOHAeHcaTopamu,
HacbilWeHne cepaevyHUKOB TPaHCGOPMaToOpPoB MOXKET ObiTb 3HAuuTENbHbIM. B 3TOM cnyvyae cospaiTcs
rapMOHUKU BLIXOASALLEN 3@ npefenbl HOPMbl aMNAWUTYAbI, OAHA W3 KOTOPbIX MOXET ObiTb ycuneHa
pe30HaHCOM MeXay TpaHCHOpPMaTOPOM M KOHAEHCATOPOM. 3TO SIBNSIETCS AONOMHUTESNIbHON NPUYUHON
pekomMeHAauMu No OTCOEAMHEHMIO KOHAEHCATOPHON 6aTapen BO BpeMsl HEBOMbLUOW Harpy3Ku.

Ecnu Tok KOngeHcaTopa npeBbilaeT MakCuManbHOe 3HaveHue, ykazadHoe B |EC 60831-1, Toraa kak
HanpsHkeHue He npesbIaeT aonyctumblii npeaen 1,10 Uy ykasauHbiii B IEC 60831-1, cneayeT onpeaenutb
JOMUHUPYIOLLLYIO rapMOHUKY AN BbISBNEHWS HAUNyYLUero cnocota ucnpaBuTb CUTyaUmIo.

Heobxoanmo paccMOTpeTb Cneaylolme CpeacTsa UCNpaBNeHnst CUTyauun:

a) NepemeLLeHne HEKOTOPbIX UMM BCEX KOHAEHCATOPHbIX COOPOK B ApYrUe 4acTu CUCTEMbI, NUTAEMbIE
Apyrum TpaHcopmaTopom;

b) coeauHeHwe anemeHTa C peakTUBHbLIM COMPOTUBIIEHMEM MOCMeAOBaTENbHO C KOHAEHCATOPHOW
COOPKON ANA NOHUXKEHUSA PE3OHAHCHON YaCTOThI LIENU [0 3HAYEHUSA HUXKE CO3AalOLLENH MOMEXU TaPMOHUKMN.

dopma BOMHbI HANPSHKEHUSA U XaPaKTEPUCTUKA CETU AOMKHbI ObiTb ONpeaeneHbl nepea yCTaHOBKOW
KOHZEeHcaTopHOW Gartapeu u nocne Hee. Korga B CETU NPUCYTCTBYKOT Takue MCTOYMHMKW FapMOHMK, Kak
9MEKTPOHHLIE YCTPOMCTBA GOMbLUONA MOLLHOCTU, AOMKHbI ObITb MPUHATBI CNELMANbHbIE MEPbI.

MepexoaHble TOKW Meperpys3ku BbICOKOW amnnuTyAbl MU YACTOTbl MOFYT BO3HMKaTb MPU NOAKIIOYEHUN
KOHAEHCaTOPOB. Takue nepexofHbie ahdekTel cneayeT oxuaatb, KOraa CeKkUMa KoHAeHcaTopHon Batapen
NOAKMIoYaeTca napannenbHo C APYTMMU  CTYMEHAMW, YXe HaxOAAWMMUCA nofd HanpsbkeHuem (CM.
npunoxexue D).

MoxxeT ObITb HEOOXOAUMO YMEHBLLUMTL TaKUe NEPEXOHbIE TOKM NEPErpy3ku 40 NPUEMIEMbIX BENUYMH
AN KOHAEeHcaTopHOW CcOOpkM UM Ana  obopyaoBaHMA NyTEM  BKIIOMEHWA KOHAEHCAaTOpOB 4epes
conpoTuBneHme (KOMMyTauus 4epe3 COMPOTUBIIEHME) UMM MYTEM BCTABKU SMEMEHTOB C PEAaKTUBHLIM
COMPOTUBNEHUEM B LIEMb NUTAHUS K&XKO0N Cekumu GaTapeu.

MukoBas BenuuMHa TOKOB MEpPerpy3kM BCreACTBUME OMepauuii nepeknoveHns AomkHa ObiTb
orpaHuMyeHa makcumaneHon eenuuuHon 100 /y (adbdpekTBHAA BENUUMHAE) UMM MAKCUMAarbHOW BENUYUHON
NPOMYCKHOM CMOCOBHOCTU KOHTAKTOPOB, B 3aBUCUMOCTM OT TOTO, YTO MEHbLLE.

5.5 be3onacHoCTb

5.5.1 PaspsgHble ycTpoucTBa

Kaxxpasi koHgeHcaTopHasa 6aTapes unu CTyneHb AOMkHa ObiTk cHabxeHa cpeacTBaMu Ansi paspsiaa
HaTtapeu nocrne ee 0TCOEAUHEHUS OT CETH.

YCTQHOBMEHHbIE 3HAYEHUA BPEMEHU paspsaga MOryT ObiTb BbIMOMHEHbl MyTEM NPUMEHEeHUs nubo
BHYTPEHHUX (BCTPOEHHbIX) pPaspsaHbIX PE3sMCTOPOB, MO0 BHELUHMX Pa3psgHbIX YCTPOWCTB, UMELIMX
HOMUHanbHbIE NapaMeTpbl, COOTBETCTBYIOLLUE KOHAEHCAaTOPHOMY 000pPYAOBaAHMIO.

Mepen conpukOCHOBEHMEM C MOOLIMU YACTAMU MO HAMPSDKEHUEM CReayeT BbbKaaTbh He MeHee 5 MuH
ana camopaspaga 6arapem M 3aTem co3daTb KOPOTKOE 3amblkaHue Mexay COeAMHEHHbIMW BMecTe
BbIBOJaMKM KOHAEHCATOopa " 3eMnen.

6



FOCTIEC 61921-2013

5.5.1.1 BHyTpeHHMEe pe3uncTopsl

BHyTpeHHue pe3ncTtopbl 0O6bIMHO BCTPOEHbI B OTAENbHbIE KOHAEHCATOPbLl. OHU UMEKOT KOHCTPYKLMIO,
rapaHTUpyIOLLYylo paspsg Kaxaoro KOoHAeHcaTopa M, criefjoBaTenbHo, Bcell Gatapeu. [ns Gatapewu,
UMEIOLLEN HECKONMbKO NOCnefoBaTenbHO COEAMHEHHbIX CEeKUUIA KOHAEHCATOPOB, OCTATOYHbIE HAMPSHKEHUS
Ha BbIBOAAX paBHbl CyMME OCTaTOYHbIX HAMPSXKEHUN B KAXKL0M CEKLIMM.

5.5.1.2 BHelwwHue pa3psigHble YCTPOUCTBA

MoryT ObiTb MCNOMbL30BaHbI BHELUHME paspsgHble ycTpoiicTBa. Kaxpaoe paspsaHoe YCTpPOWCTBO
AOJDKHO BbITb aganTupoBaHoO K CyLleCTBYIOLUMM Ha MeCTe yCTaHOBKU 060pyﬂ03ava ycnosusmM 1 AO0JDKHO
UMEeTb noaxoasiLune BENUYMHbI PACCTOAHNA pa3psaaa, NyTu YTeYKn n ypoBHS U30NALIUMN. Ecnn KOHAEeHCaTOopPbl
HE UMEIOT BHYTPEHHUX Pa3psfHbIX Pe3MCTOPOB, AOMKHbI OTCYTCTBOBATL NOOLIE U30NMPYOLLME YCTPOKCTBA
Mexzay KoHAeHcaTopHon 6aTapeeii u paspsaHbIM YCTPOWCTBOM.

MoryT 6biTb UCMONb30BaHbLI Pa3psiAHbIE 3MEMEHTbI C PEaKTUBHBIM CONPOTUBMIEHWEM, COEAUHEHHbIE
HEenocpeACTBEHHO MapannenbHo cO CTYNEeHAMMU KOHAeHcaTopa. 10 9KOHOMUYECKUM NpuYdMHaM oBbI4HO ABa
3NeMeHTa C peakTUBHbIM COMPOTUBIIEHWEM COE€AMHEHbl NMHWMA C NUHMEN Mexay ABymA dasamu. Mpu
pabounx ycnosuax Yepes peakTMBHOE COMPOTUBNEHWE NPOTEKaeT TONbKO HamarHuyusawoLmii Tok. Koraa
KOHAeHcaTopHOoe 000pyJOBaHWE OTKMIOYAeTCs, BCA 3amnaceHHas 3Heprus npoxXoAWT Yepes KaTylky B
TEYEHME HECKONMbKUX CeKyHA. BombLias 4actb SHEprum AWCCUMMPYETCH B PEAKTUBHOM COMPOTUBIEHUN.
Yucno pa3psaoB B €AWHWULY BPEMEHW AOMKHO ObiTb OrpaHW4eHo, YToObl HE NPOUCXOAUIIO NeperpeBaHne
pa3paaHOro peakTUBHOrO CONPOTUBEHUS.

OB6MOTKM TpaHCOpMaTOPOB UMK ABUraTenei MOryT paccMaTpuBaTbCs Kak NMoaXoAsLue UMNeaaHchl,
Kak n nepsmyHasi 06MOTka TpaHCOPMaTOPOB HANPSXKEHUS.

5.5.2 Pa3spsigka nocrne pasbeauHEeHUs

PasbeanHsieman KOHAEHCATOPHAs YCTAHOBKA JOIMPKHA MOMHOCTLIO CaMOpa3psaTbCs HE3aBUCUMO OT
TOrO, rae pPacnonoXeHo paspsaHoe YCTPOMCTBO, GyaeT N OHO HENOCPEACTBEHHO HA KaXXAOM KOHAEHcaTope
UNW Ha CoeaMHUTENbHBIX BbIBOAAX 0060PYyA0BaHUA.

KoHaeHcaTopHasi yCTaHOBKA, BKMIOYAIOLLAS NOCNEAOBATENbHbLIE COEAMHEHUS MW COeAMHEHWA no
CxXeMe 3Be3dbl, KOTOpble MOABEPINNCH NPoGOosM UM 00pa3oBaHWIO BHYTPEHHEW MMM BHELWIHEW Ayru, He
MOXeT ObITb paspsikeHa TMONMHOCTbIO uYepe3 paspsaHble YCTPOMCTBA, COEAWHEHHbIE C  BbLIBOAAMU
KOHZLEHCATOPHOI YyCTaHOBKU. HECMOTpA Ha TO, YTO Ha BbIBOAAX 0O0PYAOBaHWSA OTCYTCTBYET nogaaioLleecs
U3MEPEHUIO HanpskeHue, B GaTtapee MOryT COXPaHATLCA ONACHbLIE KOSIMYECTBA 3anaceHHOW 3HEeprun. 3Tu
«3axBa4eHHbI€ 3apAabl» MOIyT COXPaHATLCA B TE€YE€HUE HECKONbKUX MECALIEB U ObITb pa3psi>KeHbl TOJNbKO Mo
OTAENbHOCTU NYTEM OTAENBHOTO PA3PSKEHNUS KXo cekyum b6arapen.

Ba)kHO OTMETUTb, YTO paspskaloLlee YCTPOWCTBO HE MOXET CMY>XUTb 3aMEHON KOPOTKOTO 3aMbiKaHUs
BbIBOAOB KOHAEHCATOpa NnyTeM ux coeauHeHnsa CoBMeCTHO u 3a3eMrneHuna nepea u nocne paﬁOTbI C HUMU.

55.3 OnacHOCTb BO3ropaHus B crlyyae otkasa

KoHaeHcaTopbl coaepxart ropiodue Matepuansl, Hanpumep, AManeKTpuyeckme nreHkn u/unu dymary,
Macno u T. n. batapesa AOmMKHA UMETb KOHCTPYKLMIO, YYMTBIBAIOLLYIO PUCK 3aropaHus B criydae asapuu
OZHOIi M3 KOMMOHEHT. Heo6xoaAMMO paccMaTpuBaTh C 3TOM TOYKU 3pEHUSA crieaylolme aBe obnacru:

a) 30HbI, npunerawwue K KOHAEeHcaTopam. Ob6bIMHO KOHAEHCATOpPbl U3rotaBnuBakTCA B BUae
MeTannM4yeckux KOpnyCcoB MMM YCTAHABMMBAIOTCS B OTAENbHbIX METANNMYECKUX CEKUMSX, OTAENEHbl OT
APYruxX KOMNOHEHT MeTannuueckumu 6apbepamu. Kabenu nutaHus u ynpaeneHust B 3Tux 06nacTax 40IDKHbI
ObiTb CBEAEHbl K HEOOXOAUMOMY MMUHMMYMY M TLUATENbHO MPOSIOKEHbI, UCKMIOYas NPSIMOW KOHTakT C
Koprycamu KOHAEHCaTopoB;

b) oBnactu BOKpyr SneMeHTOB C peakTUBHbIM COMpOTMBREHMEM. B mecrtax, rae ycraHOBMEHbI
peakTMBHbIE 3NeMeHTbl (Apoccenu u UNbTPbI), CUIOBLIE U YNpaBnALMe Kabenu AOMKHbI pacnonaraTbes
Kak MMHMMYM Ha HEKOTOPOM PaCCTOSiHUM OT 3TUX KOMMOHEHTOB UMM MO KpaWHEeW Mepe B CTOpPOHE OT
CMOEHBIX CTanbHbIX CEPAEYHMKOB 3TUX KOMIMOHEHTOB.

5.5.4 OnacHOCTK gnNA YenoBekKa U uMmyllecTsa

M3roToBUTENb KOHCTPYKUMWM [OJDKEH pacnonaratb KOMMNOHEHTbl TakuMm o06pasom, u4toObl npu
BbIMNOMHEHUN TEXHWUYECKOro OOCHy)XMBaHWsI MepcoHan He NOoABepPrancs OMacHOCTU BO3AENCTBUA AYrU
KOPOTKOTO 3aMbIKaHUA B Criy4ae aBapum.

KoHaeHcaTopbl ¢ HOMUHANbLHBIMU NapameTpamu, Hanpumep, 50 kBAp, 6yayT co3gaBaTtb 40CTaTOMHO
MOLLHYIO Ayry Npu paspbiBe Lenu, €Crnu nnaBKkue NMpeaoXpaHuTEenu KU3BIeYeHbl Oe3 BbIMONMHEHUs nepeg
3aTUM nsonsauun 6atapeu ¢ NOMOLLBIO KOHTPONLHOTO YCTPONCTBA.

AHanorn4yHoe NpeaocTepeXxeHue OTHOCUTCS K Cry4alo, Koraa nriaBkme NpeoxXpaHuTenu BCTaBNaoTCA
npu Hepas3opBaHHON LEenu.

5.5.5 Lluna

LLUnHHas ceKkuMsa KOHCTPYKUMA Ana obecneyeHusa Ko3(pduumeHTa MOLUHOCTU AOIDKHA BblAepXuBaTh,
Kak MUHUMYM, TOKW KOPOTKOTO 3aMbIKaHUS1 CUCTEMbI B TOUKE, B KOTOPOM Npeanonaraercs ee NpucoeauHsIThb.
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O6GbIYHO 3TU KOHCTPYKUMM NPUCOEAMHSIIOTCA K CEKUMM TMaBHOM YCTAHOBKM B TaKOM MeCTe, rae TOKM
KOPOTKOr0 3aMblKaHUSi AOCTaTOYHO BbICOKME,

Ecnu u3rotoBuTenb YCTAHABMMBAET OrpPaHMYMBAIOLLIEE TOK YCTPOWCTBO B TOYKE MPUCOEAUNHEHUsI
o6opyaoBaHus, He06X0aAMMO NPOBECTU UCMLITAHUSA BbIAEPKUBAEMbIX NAPAMETPOB 3TOr0 TUNA YCTPOWCTBA,
COEAUHEHHOrO C Lenblo.

55.6 CoeaunHeHune cuctem

Cuctema LWKMHBI B 3TUX KOHCTPYKLUMSIX A0/HKHA UMETH TaKylo CXEMY, MPU KOTOPOW KaGenu umm LUMHbI,
npucoeamHsieMble U NpPoOxXoaswuMe A0 YCTaHOBKM, OyayT MMeTb AOCTaTtOYHOe ceyeHue AnA OTBOAA TOKa.
Ecnu kaGenu ncnonb3yloTca AnA TaKOro CoeAMHEHUs, OHM 0ObIMHO UMEIOT B0MbLLYIO NNOLWAAbL NONePEYHOro
ceveHus U AOMKHbLI ObITb NOAXOAALLEro pasmepa Ana otbéopa Tpebyemoro HOMMHANLHOrO TOKa WU ToKa
KOPOTKOr0 3aMblKaHUSA CUCTEMBI.

6 OneKkTpomMarHMTHaA COBMECTUMOCTb

MpumeHAOTCA €O CneaylowmMu  AONONHEHUSIMW  COOTBETCTBYIOLLME pasfensl  CTaHAapTos,
OTHOCALLMXCA K KOHAEHcaTopam (CM. pasaen 2, HopmaTuBHbBIE CCbISIKK).

6.1 UsnyveHune

Mpu HOpMArbHBLIX YCNOBUAX JKCMIyaTauMum CUNOBbLIE KOHAEHCATOPbl HE CO3AAI0T 9NEKTPOMAarHUTHbLIE
noMexun. INeKTPOMarHUTHbIe NOMEXM MOryT CO034aBaTbCsl KOHCTPYKUMSAMU TONbKO BO Bpems onepauui
nepekniovYeHnn (CoeaAUHEHU UMM PasbeMHEHUsT CTYNEHeW) U OrpaHNuYMBAIOTCSl NEPEHANPSHKEHNAMU NpU
BKNIOYEHUN, ANUTENBHOCTL KOTOPbLIX COCTaBNAET MUASMCEKYHAbI. ECnn KOHTponnep oTperynupoBaH Takum
o6pa3om, 4TO 4UCMO onepauuit nepeknioveHua He bonee 5 MuH, TpeboBaHUS MO 3NEKTPOMArHUTHOW
amuccuu 6yayT BbINOSHATLCA M NpoBepka He ByaeT HeoBX0AMMOA.

6.2 3awMuweHHOCTb

KOHCTpyKuMKM, He BKMlOvaloWwme 3nekTpoHHoe 000pyAoBaHWE, HEeYyBCTBUTENbHbI K  OObIYHBIM
SNEKTPOMArHMTHLIM NOMEXaM, W, CrNeAoBaTENbHO, WCMLITAHWUSI ANEKTPOMArHUTHON 3aLUMLLEHHOCTH He
TpebyloTes.

6.3 KOHCTpyKuMM, BKNIOYaOWMe 3MeKTPOHHOe 06opyaoBaHue

OnekTpoHHoe o6opyaoBaHue (HaNpUMeEpP, KOHTPOMnep), BXoAsiee B KOHCTPYKUWKU, [OMMKHO
COOTBETCTBOBATb TPEOOBAHMAM NO 3ALLMLLEHHOCTM U U3NTyYEHUIO COOTBETCTBYIOWMX cTaHaapTos IEC.

7 UcnbiTaHus

7.1 Knaccudukauua ucnbitaHumn

McnbiTaHusa no npoBepke XxapakTepPUCTUK KOHCTPYKLIMKU BKIKOYAIOT creayloLuee:

a) TUNoBble ucnblTaHus (cm. 7.1.1 n 7.2);

b) ctangapTHble ucnbiTanusa (cm. 7.1.2 n 7.3).

M3roToBUTENL JOSHKEH MO 3anpocy YCTaHOBUTbL OCHOBHbIE TPeBoBaHMA No Bepudukaumm.

MpumedaHue - Mo Bonpocam BepudukaL M 1 UCTIBITAHUIA, BeINOMHAEMbIX cornacHo TTA n PTTA, cm. IEC
60439-1.

7.1.1 TunoBble UcnbiTaHUA (CM. 7.2)

TunoBble WUCTbITAHUA NMpeAHa3HayYeHbl ANl NPOBEPKW COOTBETCTBUSA TPeBOBaHUAM, W3MOXEHHbIM B
HacToALLEeM CTaHaapTe ANst AaHHOTO TUMNa KOHCTPYKLUUK.

TunoBble WCMbITAHUA AOMKHBI NPOBOAWTLCA Ha o0pasue KOHCTPYKUMM WM Ha ee AeTtansk,
M3rOTOBMEHHBLIX NO TaKOMY € WNKU aHarnorn4yHoOMy MpOEKTY KOHCTPYKUMM UNU AeTanei KOHCTPYKUuW, W
BbIMOMHAOTCA M0 OTBETCTBEHHOCTL U3rOTOBUTENS.

TunoBblE UCTbITAHUSI BKITKOYAIOT MPOBEPKY:

a) NpeaenoB NoBbILLEHUA TeMnepaTypsbl (CM. 7.2.1);

b) AnanekTpnyecknx xapakrepuctuk (cm. 7.2.2) ;

C) BblAEPXKUBAEMbIX MEXAHNYECKUX HAMPSKEHUIA NPU KOPOTKUX 3aMblkaHUsX (CM. 7.2.3);

d) aphekTMBHOCTH 3aLUMTHON Uenu (Cm. 7.2.4) ;

€) 3a30pOB M PaCCTOAHUN yTeukn (cM. 7.2.5) ;

f) mMexaHuueckux onepauuii (cm. 7.2.6) ;

g) cTeneHu 3awmTbl (cM. 7.2.7).

3TU UCNbITaHUsE MOTYT NMPOBOAMTLCS B NIOOOM nopsiike W/unu Ha pasnuyHbix o6pasuax ogHoro Tmna.

Ecnu umetotcs moancbukauun KOMMOHEHTa KOHCTPYKUWMM, HeoBX0AMMO NpPOBECTW HOBbIE TUMOBbLIE
UCMbITAHUSA, HO B TOW Mepe, B KakoW Takue moaumdukaumn BEPOATHO OKaKyT OTpuLaTenbHoe BO3AenNCTBue
Ha pe3ynbTaTbl UCMbLITAHWUNA.
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7.1.2 CtaHpgapTHble ucnbiTaHus (cM. 7.3)

CTaHaapTHblE UCMLITAHUA NpeaHasHayeHbl Ana obHapyXeHusa AedeKkToB maTepuanos M KayecTsa
n3rotoBrieHnsi. OHW AOIMKHbI BbINOMHATHCA HA KaXKA0W HOBOW KOHCTPYKLMM NOCNE €€ CTPOUTENbCTBA UMK Ha
KaXkgoOM TpaHcnopTHOM 6noke (cm. IEC 60439-1). [ipyrue craHAapTHbIE UCMLITAHUA HA MECTe MOHTaXa He
TpebyioTca.

KOHCTpyKUuK, co3faBaemMble U3 CTaHAAPTHLIX KOMMOHEHT, HEe MOCTYNAIoLMX C 3aBOJa U3roTOBUTENS,
HO WUCMONb3YIOLLME UCKIIOUMTENBbHO AeTanu W obopyAoBaHME, YKa3aHHbIe WM MOCTaBRAsEMble
M3roTOBUTENEM, [AOJDKHbI NOABEPraTbCA CTAHAAPTHBIM UCMbLITAHMAM B ¢upMe, KoTopas nocTpouna
KOHCTPYKLMIO.

CTaHAapTHLIE UCTILITAHUSA BKITIOYAIOT crieayiowee:

a) NpoBepKy KOHCTPYKLMM, BKIIOYAIOLLYIO NMPOBEPKY MPOBOAKW W, €Cnu HeobBx0aAUMO, JrneKTpudeckue
3KCnyaTauuoHHbIe UCMbITaHus (CM. 7.3.1);

b) ananekrpuyeckue ucnoitaHus (M. 7.3.2);

C) NPOBEPKY 3aLLMTHbLIX MEP U NEKTPUYECKON LENOCTHOCTYU 3awmTHOM uenu (cm. 7.3.3);

d) npoBepKy conpoTuBneHus usonsuyum (cm. 7.3.4).

3TN UCNBITAHUS MOTYT BLINOMHATLCA B NIOOOM nopsaake.

MpuMeuyaHMUe - BbiNorHeHWe CTaHAApTHLIX UCMLITAHUA Ha 3aBOAe M3rOTOBWUTENS He OCBOGOXAaeT
yCTaHaBIUBaOLLyI0 KOHCTPYKLMIO pMpMy OT 06513aHHOCTM €€ NPOBEpKU NOCNEe TPaHCMOPTUPOBKA N MOHTaXa.

713 UcnbiTaHme ycTPOMCTB U aBTOHOMHbBIX KOMMOHEHT, BKITHOYEHHbIX B KOHCTPYKLMIO

TunoBbie UCNLITAHUA W/UNKU CTaHAAPTHbIE UCMLITAHUA He TpebyeTcs NPOBOAMTHL HA YCTPOWCTBAX U
ABTOHOMHbIX KOMMOHEHTaX, BKITIOYEHHbIX B KOHCTPYKLIMIO, €CNU OHU Obinu BbibpaHbl B COOTBETCTBUM C 5.3.7
W YCTAHOBIEHbI B COOTBETCTBUU C MHCTPYKLIMSIMU U3rOTOBUTENSA.

7.2 TunoBble UCNbITAHUA

7.2.1 NpoBepka npeaenoB NOBbLIWEHUA TeMnepaTypbl

CM. cooTBeTCTBYIOWME pasaensl IEC 60439-1 co cneaylolwmmMn MU3MEHEHUSIMM.

MpoekTHaa BenMUMHA TOKA [AOMDKHA Y4YMTbIBaTb TOKM MNEPerpysku, BO3AENCTBUMIO KOTOPbIX
KOHAEHCaTOopbl MOABEPralTcs B npouecce paboTbl, yaenss 0co60e BHUMaHME NPUCYTCTBUIO ANIEMEHTOB C
peakTMBHbIM CONPOTUBNEHUEM. [pn OTCYTCTBMM pEaKTUBHBLIX COMPOTMBAEHUW WU APYrUX YCTPOUCTB ANA
KOHTPOMA TOKa, NPOEKTHasA BENWYMHA TOKa JOIKHA ObiTb HE MEHee, YeM YBENUYEHHbIN C Ko3dduumeHTom
1,3 HOMUHanNbHBIW TOK.

Ecnu uMeloTcs cMcTeMbl 3aLlUMThbl UMK YNPaBAEHUNA, OrPaHUYUBAIOLLIUE MAKCUMATILHYIO BENUYUHY TOKA,
TOK MPU UCMBITAHUAX AOJDKEH COOTBETCTBOBATbL MakCUManbHOMY Toky. Ecnu Takue orpaHuumBalome TOK
YyCTpOWCTBA OTCYTCTBYIOT, BEfMYMHA TOKA MCNbITaHWW AOMKHA OblTb paBHA YBENUUYEHHOMY C
KO3(PPUUMEHTOM 1,2 HOMUHANBHOMY TOKY.

OavH 13 crneayowmx METoAoB (MM MX KOMOUHALMSA) NO3BONSIET NMOMYYNUTb YPOBEHb TOKA UCHLITAHMIA:
NOBLILUEHUE HAMPSHKEHUS  UCMbITAHWWA, NOBLILIEHUE YacTOTbl  UCMLITAHWUW, MOBLILUEHWE EMKOCTH
KOHAEeHCaTopa Unn HanoXeHne Toka rapMOHMUK.

7.2.2 MpoBepka AU3NEKTPUYECKUX CBOUCTB
CM. cooTBeTcTBYIOWME pasaensl IEC 60439-1.
7.2.3 MpoBepka BbiAepXMBaEMbIX MEXaHMYECKUX HANMPSXKeHUN NPU KOPOTKOM 3aMblKaHUU

CM. cooTBeTCTBYIOWME pasaensl IEC 60439-1.

7.2.4 Mpoeepka 3¢h(heKTUBHOCTH 3AMTHON Lenun

CM. cooTBeTcTBYIOWME pasaensl IEC 60439-1.

7.2.5 MpoBepka 3a30pOB M PACCTOAHNA YTEYKN

CwM. cooTBeTcrByloLmMe pasaensl IEC 60439-1.

7.2.6 MpoBepka MexaHM4YeCKUX XxapakTe PUCTUK

CwM. cooTBeTcrBylOoLme pasaensl IEC 60439-1.

7.2.7 MpoBepka ypoBHA 3alUTbI

CM. cooTBeTcTBYIOWME pasaenbl IEC 60439-1.

7.3 CtaHAapTHbIe UCNbITAHUA

7.31 MpoBepka KOHCTPYKUMM BKINOYasA NPOBEpPKY NPOBOAKM WU, €Cnnm Heo6xoaumo,
INeKTpuveckKne IKcnnyaTaumMoHHbIe UCNbITAHUA

CM. cooTBeTcTBYIOLUME pasaensl IEC 60439-1.

7.3.2 AuaneKkTpuyeckue uCnbiTaHus

CM. cooTBeTcTBYIOLME pasaensl IEC 60439-1.

7.3.3 MpoBepka Mep 3aWMUTbI U IJIEKTPUYECKON LIENIOCTHOCTHU Lienen 3aimnTbl

CM. cooTBeTcTBylOWME pasaensl IEC 60439-1.

7.3.4 MpoBepka cONPOTUBNEHUSA U3ONALUN

Cwm. cooTBeTcTBYIOLUME pasaensl IEC 60439-1.
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MpunoxeHue A

(obsa3aTtenbHoe)

MuHumansHoe U MaKkCUMarnbHOe NnornepeyHoe ceyeHne MeaHbIX NPoBOAOB,
NPUroaHbLIX ANs CoegUHEHUIA

Cwm. cooTBeTcTBYIOLWEEe npunoxexune IEC 60439-1.

MpunoxexHue B
(o6sa3aTenbHoe)

MeTtopq pacuyeTa nnowanun nonepeyHoro ceYeHus 3alUTHbIX NPOBOAOB C YYETOM
TENnoBbIX HaNpPsHKeHUM NPU TOKaxX KOPOTKOM ASIUTENbLHOCTYU

Cwm. cooTBeTcTBYIOLWEe npunoxexue IEC 60439-1.

MpunoxexHue C
(cnpaBoyHoOe)

TunuyHble NpUMepPbI KOHCTPYKLUMUA

Cwm. cooTBeTcTBYIOLWEee npunoxeHue IEC 60439-1.
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Mpunoxenune D
(cnpaBo4HOE)

dopmynbl 45nA KOHOEHCAaTOPOB U YCTaHOBOK

DA PacueT BbIXOAHbIX NapamMeTpoB TPEX(a3HbIX KOHOAEHCATOPOB MO U3MEPEHUAM TPEX
0aHO(ha3HbIX €MKOCTHbIX CONPOTUBIIEHUN
EMKOCTHOE conpoTMBRNEHNE, U3MEPEHHOE MexXay MObIMK ABYXNPOBOAHLIMU BbIBOAAMM Tpexd)aszHOro
TpaHcopmaTopa, UMEIOLLEro CoeanHeHnsa no cxeme nmMbo TpeyronbHuka, NMOo 3se3aa, 0603HaAYaeTCa Kak
Ca, Co n C,. Ecnin TpeboBaHMsa B OTHOLLEHWM CUMMETPUM, ycTaHoBneHHble B IEC 60831-1 n IEC 60931-1
BbINOMNHSIOTCS, BbIXOAHbIE AaHHblEe Q KOHAEHCATopa MOryT ObiThb pacCYMTaHbl C JOCTATOMHOW TOYHOCTbIO MO
dopmyne
Q=2/3(C,+Cp+ () @ Uy? 10712
rae Ca, Cp 1 C. — Bblpakalotcs B MUKpodpapagax (Mkd);
Uy - BblpaxkaeTtca B BonbTax (B);
Q - BblpaxaeTtcs B merasapax (MBAp).
D.2 YacToTa pe3oHaHca
KongeHcaTtop OyaeTr HaxoAuTbCA B pPe30OHaHCEe C TFapMOHWKOW B COOTBETCTBUM CO CREAYHOLLMM
YPaBHEHUEM, r4e N — Lienoe Yucno

n=4S/0

rae S — MOLWHOCTL KOPOTKOro 3ambikaHma (MVVA — meraBonbT amnep), rae AoJkeH ObiTb
YCTaHOBMEH KOHAEHCaTop;
Q — Bblpaxkaetca B merasapax (MBAp);
N — HOMEep rapMOHUKHU, T. €. OTHOLUEHUE MeXAY Pe30HAHCHON rapMoHukon () u YyacToTou
cetun (My).
D.3 MoBblweHWe HanpsXeHUs
MoacoeanHeHne LUYHTUPYIOLWEero KOHAeHcatopa npuBeAeT K MNOBLILEHUIO YCTAHOBUBLUErocs
HanpsHkeHus, oNpeaensaeMomy Crneaylowmnm BbIPAKEHUEM

AU = O/S

roe AU - nosbileHne HanpsykeHusa B BonbTax (B);
U - HanpsbkeHue nepej nogcoeguMHeHnemM koHgeHcaropa (B);
S - MOLHOCTb KOpOTKOro 3ambikaHus (MVA — mMeraBonbT amnep), rae AokeH ObiTb
yCTaHOBNEH KOHAEHCATOp;
Q — Bblpaxkaetca B meraapax (MBAp).

D.4 MepexoaHOM TOK MYCKOBOIo 6pocka
D.41 BkrntoyeHne ogHoOro KoHgeHcarTopa
Is ~ Iy 42570
rae Is - nukoBoe 3HaueHue nepexogHOro Toka koHaecaTopa nyckoBoro 6pocka, B amnepax (A);

Iy — HOMUMHanNLHaga BenuYMHa ToKa KoHageHcaTopa (adypekTuBHas), B amnepax (A);
S = MOLWHOCTb KOPOTKOro 3ambikaHnsa (MBA) B mecTe yCTaHOBKM KOHAEHcaTopa;
Q - BblpaxkaeTcs B MeraBapax (MBAp).
D.4.2 OTKNMOYEHMEe KOHOEHCATOPOB, NapannesibHblX C KOHAeHcatopoMm(amu) nop

HanpsaxeHnem
Is =UN2[Jxcx,
fs = inXe/XL

rae Js = nMKkoBOe 3HaYeHne NnepexoHOro ToKa KOHAEHcaTopa NyckoBoro 6pocka B amnepax (A);
U - HanpspkeHue dpasa-semns, B BonbTax (B);
Xc — nocneposaTtenbHO COeAMHEHHbIE eMKOCTHbIE CONPOTUBNEHUA Ha da3dy, B omax (Q);
X_ — VMHOYKTMBHOE CONPOTMBIEHME Ha ha3y mexay 6aTtapesiMm KOHOEHCaTopoB, B oMax (Q);
fs — vacroTta Toka nyckoBoro 6pocka B repuax (u);
fy — HOMMHanbHaA yactoTa B repuax ('y).
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D.4.3

rae

Pa3psagHoe conpoTtuBneHue B ogHO(MasHbIX Unu MHorogasHbix 6y10kax
R<t/[kCin(Uy ¥2[Ur )]

t — Bpems paspsaga ot Uy V2 0o Ug,B cekyHaax ©);

R — conpoTtusneHue paspsaga, 8 Mmeromax (MQ);

C — HOMWHanNbHasa BENUYMHA EMKOCTHOIO CONPOTUBNEHUA Ha a3y, B Mukpodpapagax (Mk®P);
Uy - HOMUMHanbHOE HanpsbkeHne Bnoka, B BonbTax (B);

Ur — AONyCTMMOE OCTaTOMHOE HanpsbkeHue, B BonbTax (B) (npeaenbHble 3HaveHus t u Ug cM. B
IEC 60831-1);

k — KO3(pdpuumneHT, 3aBucaMii OT METOAAa COeMHEHUS PE3UCTOPOB C KOHAEHCATOPHbLIMU
6nokamu (cm. IEC 60831-1 u IEC 60931-1).



Mpunoxenue A

(cnpaBouHoe)

FOCT IEC 61921-2013

CBefieHUsi O COOTBETCTBMMN MEXTOCYAAPCTBEHHbIX CTAHAAPTOB
CCbLIIOYHBLIM MEXAYHAPOAHLIM CTaH4APTaM

Tabnuya O.A.1 —CseaeHus 0 COOTBETCTBUN MEXTOCYAAPCTBEHHbIX CTAHAAPTOB CCbINIOYHbIM

MEXAYHapoAHbLIM CTaHAapTam

O0603Ha4YeHue u

O6o3HauYeHne u

O06o03Ha4YeHue n

Annapartypa
KOMMYTaLUUOHHas U
MeXaHW3Mbl YNpaBneHusi
HWU3KOBOMbTHLIE
KOMMMeKTHble. YacTb 3.
YacTHble TpebGoBaHus K
HW3KOBOMbLTHLIM
KOMMMEKTHbIM
KOMMYTaLNOHHOMN
annapaTtype U MexaHusmam
ynpasreHus,
yCTaHaBNMMBAEMbIM B

3(2001) AnnapaTypa
KOMMYTaUUOHHasA n
MeXaHW3Mbl ynpaBneHus
HW3KOBOMbTHbLIE
KOMMNNeKTHble. YacTb 3.
PacnpegenuTtenbHble
LWKTLI, NpegHasHaYeHHble
ansa pabotbl
HeKkBannUUUpPoBaHHbLIMU
nMuamu

HauMeHoBaHue HaumeHoBaHue Crenen, HanMeHoOBaHue
MeXAyHapoaHOoro COOTBETCT-
MeXayHapoaHoro MeXrocyaapCTBeHHOTO
cTaHgapTa gpyroro BUsA
cTaHgapTa cTaHpapTta
roga u3gaHums
IEC 60439-1:1999 IEC 60439-1(1985) MOD FOCT 28668-
Annaparypa Annaparypa 90 H13KOBOMbTHbIE
KOMMYTaLUUOHHasA n KOMMYTaLUUOHHasA 1 KOMMNMEKTHbIE YCTPOWCTBA
MEeXaHW3Mbl yrpaBneHus MEXaHW3Mbl yrpaBrieHus pacnpegneneHus u
HW3KOBOSbTHbIE HW3KOBOJSIbTHbIE ynpasneHus. Yacte 1.
KOMMMEKTHble, YacTb 1. KOMMAEKTHbIE. YacTb 1. TpeboBaHuS K yCTPONCTBAM,
Yanol, noasepraembie Yanol, nogBepraemole UCMbITAHHBLIM NOMHOCTbIO
MOSHBLIM U YaCTUYHbIM MOMHBLIM U YACTUYHBIM UM YaCTUYHO
TUMOBbLIM UCMbITAHWAM TUMOBbLIM UCMbITAHUAM (IEC 60439-1(1985), MOD)
IEC 60439-3:1990 IEC 60439- MOD FOCT IEC 60439-3-

2012 Ycrpoucrsa
KOMMMEKTHbIE
HU3KOBOJIbTHbIE
pacnpeaeneHus u
ynpasneHus. Yactb 3.
[ononuutenbHble
TpeboBaHUA K YCTPOUCTBAM
pacnpeaeneHua un
ynpaBneHus,
npeaHasHa4YeHHbIM ANA
akcnnyaTauuu B MecTax,
AOCTYMHBbIX

WYHTUPYIOLLWE CUNOBbIe
CaMOBOCCTaHaBNMUBAIOLLETO
ca TMna agnsa cuctem
nepeMeHHoro Toka Ha
HOMMHANbLHOE HanpsKeHUe
Ao 1000 B BKNIOYUTENBLHO.
Yactb 1. O6wme
TpeboBaHua. Pabouue
XapakTepucTuku,
MCMbITAHUA U
HOMMHArbHbIE NApaMeTpbl.
TpeboBaHusa no
6e3onacHocTu.
PykoBOACTBO NO yCTaHOBKE
1 akcnnyarauyum

MecTax, AOCTYMHLIX AnA HekBanMUUUPOBAHHOMY
nonb30BaHuA nepcoHany, u Metoabl
HeKBanuuUnpoBaHHbIMU NCNbITAHUN

nmuamum. (IEC 60439-3(2001), MOD)
PacnpeaenutenbHble

LUNTHI

IEC 60831-1:1996 _ _ *
KoHaeHcaTtopbl
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OkoH4YaHue mabnuubi [].A. 1

O603Ha4YeHNe n

O6o03HavYeHue U

O0o03HaueHue n

LUYHTUPYIOLLME CUIIOBbIE HE
CaMOBOCCTaHaBMUBAIOLLIETO
€A TUNa Ansi CUCTeEM
NepeMeHHOro Toka Ha
HOMMHAanNbHOE HanpsHKeHue
Ao 1000 B skniounTenbHo.
Yactb 1. Obwme
nonoxexus. Paboune
XapakTepPUCTUKM,
UCNbITaHUSA U
HOMUWHAasbHbIE NapaMeTpbl.
TpeboBaHUA TEXHUKK
0Ge3onacHOCTMU.
PykoBoACTBO NO yCTaHOBKE
U 3Kcnnyarauuu

HauMeHOBaHue M:aumeuosanue Crenent HauMeHoOBaHue
MeXAYyHapoaHOro XAyHapoAaHoro coorBeTrcT- MeXrocynapCcTBeHHOro
cranpapra cTaHgapTa apyroro BUA cTanpapra
roga usgaHua
IEC 60931-1:1996 _ _ *
KongeHcartopbl

* — COOTBETCTBYIOLUA MEXroCyAapCTBEHHbLIA cTaHAapT oTcyTcTeyeT. [lo ero yTBepXAEeHUs peKoMeHAyeTcs
“cnonb3oBaTh NEPEBOA Ha PYCCKUN A3bIK AAHHOMO MeXAYHapoAHoro ctaHaapTa. [Nepesos faHHOro MexayHapoaHoro
CTaHaapTa HaxoauTcs B PepepanbHOM MHPOPMAaLIMOHHOM (hOHAE TEXHUYECKUX PErfTaMEeHTOB U CTaHAapToB.

MpuMeyaHue—B HacToAwelh Tabnuue Ucnonb3oBaHbl CriefyloLLue CTENEHN COOTBETCTBUA CTaHAapToB:

- MOD — MogndULNPOBaHHBIE CTaHAAPTHI.
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BuGnuorpadusa

JononHuTensHas nonesHas nHdopMauua MoxeT ObITb HanaeHa B CneaylLwmMx craHaaprax:

IEC 60050(436):1990 MexxayHapOoaHbIi 9MEKTPOTEXHUYECKUI crioBapb. nasa 436. Cunoskie
KOHZEeHcaTopbI

IEC 60060-1:1989 TexHONOrnsi MCNbITaHW BbICOKUM HanpsbkeHnem. YacTtb 1. O6Lume onpeaeneHms n
TpeboBaHMsA K CNbITAHUAM

IEC 60831-2:1995 KoHaeHcaTopbl LWYHTUPYIOLME CaMOBOCCTaHaBNUBAKOLLErocs Tuna ans
3HEProcMCTeEM NepPeMeHHOro Toka Ha HoMUHanbHoe HanpsxeHue 4o 1000 B skniountensbHO. Yacts 2.
McnbiTaHne Ha cTapeHune, UCNbITaHWe Ha CAMOBOCCTAHOBIIEHWE U UCTbITAHUE Ha pa3pyLUeHne

IEC 60931-2:1995 KoHaeHcaTopbl LUYHTUPYIOLLUE CUNOBbIE HE CAMOBOCCTaHaBNMBAKOLLMECH ANA
CUCTEM C NepeMEHHbIM TOKOM U HOMUHAanbHbIM HanpsxkeHnem go 1000 B (BknoUUTENBLHO). YacTb 2.
McnbiTaHne Ha cTapeHue U ucnbiTaHue Ha paspyLueHue

IEC 60931-3:1996 KoHaeHcaTopbl LWYHTUPYIOLUE CUSOBbIE HE CAMOBOCCTaHaBNUBAKOLLMECH ANA
CUCTEM NEPEMEHHOIO TOKA C HOMUHAanNbHbLIM HanpsXxeHnem 4o 1000 B BknoynMTensHO. YacTtb 3. BHyTpeHHue
nnaekue nNpeaoxpaHuTenu

IEC 61000-2-2:2002 3nekTpomMarHUTHas COBMECTUMOCTb. YacTb 2-2. YCroBus okpyxatoLei cpeabl.
YpPOBHM COBMECTUMOCTH A4S HU3KOYACTOTHBLIX MPOBOAMMbBIX MOMEX U MPOXOXAEHUSA CUTHANOB B
HWU3KOBOJIbTHbIX CUCTEMAX KOMMYHANbLHOIO 3HEProcHabKeHus

IEC 61000-4-1:2000 3nekTpomMarHUTHas COBMECTUMOCTb. YacTb 4-1. MeToauKM ucnbITaHUn U
namepenuin. Obwmn 063o0p cepuun cratgaprtos IEC 61000-4
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