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MNpepgnucnoBne

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

CeefigHns1 O cTaHgapTe

1 NOATOTOB/IEH AKUMOHEpPHbIM 06UECTBOM «[ManekTpuyeckne kabesnbHble cucTembl» (AO «[IKC»)
Ha ocHOBe COBCTBEHHOrO NepeBoja Ha PYCCKMIA 13bIK aHI/I0S13bIYHOM Bepcun cTaHhapTa, ykadaHHOro B NyHKTe 5

2 BHECEH ®egepanbHbIM areHTCTBOM MO TEXHUYECKOMY pPeryMpoBaHuio U MeTposiornuu

3 MPUHAT MexrocygapCTBeHHbIM COBETOM MO CTaHgapTu3auuu, MeTposiorMm un ceptudukaumnmn
(npotokon o1 31 okTAbpAa 2024 r. Ne 178-M)

3a NpuHsiTMe NPOrosiI0CoBasu:

KpaTkoe HaMMeHOBaHWE CTpaHsbl Kop, cTpaHbl CokpallieHHoe HaVMEHOBaHME HaLMOHA/ILHOTO opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 o cTaHgapTv3auum
ApmeHusa AM 3A0 «HaupoHasbHbI opraH Mo cTaHgapTM3auMn n me-
Tponorum» Pecny6nvkn ApMeHus
Benapycb BY FoccraHpapT Pecnybnvkn Benapycb
KasaxctaH Kz lFoccraHpapt Pecny6nvkn KasaxctaH
Poccus RU PoccraHgapt
Y36ekucraH uz Y36eKkckoe areHTCTBO MO TEXHUYECKOMY perynnpoBaHmio

4 Tpvka3om dPenepanbHOro areHTCTBa N0 TEXHUYECKOMY PeryimpoBaHuio 1 meTposiorum oT 31 okTa6ps
2024 1. Ne 1570-cT mexrocygapcTBeHHbIli cTaHgapT FOCT IEC 62040-5-3—2024 BBefeH B AeiicTBME B Kaye-
CTBE HaluMoHanbHOro craHgapta Poccuiickon ®epepauum ¢ 1 aueaps 2025 r.

5 HacTtosawmwmii ctaHgapT NAEHTUYEH MexayHapogHoMy cTaHgapTy IEC 62040-5-3:2016 «Cuctembl bec-
nepe6oitHoro aHeprocHabxeHunsa (UPS). UacTb 5-3. UPS nocTosHHOro Toka. TpeboBaHus K pabounm xapakTe-
puctukam u ucnoiTaHuam» [Uninterruptible power systems (UPS) — Part 5-3: DC output UPS — Performance
and test requirements, IDT],

MexayHapogaHblii ctaHaapT IEC 62040-5-3 pa3spabotaH nogkomutetom 22H «Cuctembl 6ecnepeboiiHo-
ro aHeprocHabxeHus (UPS)» TexHu4eckoro kommuteta 22 «CunoBas 31€KTpOHMKa — obopyaoBaHne 1 cucTe-
Mbl» MeXxAyHapoaHOW anekTpoTexHnyeckon komuccum (IEC).

HanmeHoBaHue HacTosAWero craHgapTa U3MEHEHO OTHOCUTENNbHO HaWMEHOBaHWA YKa3aHHOIo Mexay-
HapoAHOro cTtaHgapTa Ans npusefeHus B cooTeeTcTBue ¢ FTOCT 1.5 (nogpasgen 3.6).

Mpn npMMeHeHUn HacToALWEero cTaHjapTa PeKoMeHAYeTCsA BMECTO CCbIIOYHbIX MeXAYHapoaHbIX CTaH-
[apToB MCMNO/b30BaTb COOTBETCTBYWOLWME UM MEXroCyfapCTBEHHble CTaHAapTbl, CBEAEHUS O KOTOPbIX Npu-
BeeHbl B fONO/IHATE/IbHOM NPUAOXeHUn A

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

B cnyyae nepecmoTpa, M3MEHEHUS UM OTMEHbl HACTOSLLEero cTaHgapTa cCooTBeTCTBYLWAas UH-
opmauns 6ygeT onybsvMkoBaHa Ha oduunanibHOM UHTeEpPHeT-caliTe MexXrocyaapcTBEHHOrO coBeTa no
cTaHjapTu3auum, MeTponorum u cepTudukauum B kKaTanore «MexrocygapcTBeHHble CTaH4apTbi»

© IEC, 2016
© OdopmneHne. ®IrbY «NHCTUTYT cTaHgapTmnlaumm», 2024

B Poccuiickoii ®efepalmm HacToAWMIA cTaHAAPT HE MOXET OblTb NMOMIHOCTLIO WK
YaCTMYHO BOCMPOU3BE/EH, TUPAXMPOBAH M pPacnpocTpaHeH B KayecTBe ohuuMaibHOro
nsgaHua 6e3 paspelleHuss deaepasibHOro areHTCTBa Mo TEXHUYECKOMY PEerynnpoBaHuio
U MEeTposoruun
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BBegeHune

B HacTosiLleM cTaHfapTe NpUMeEHEHbl cneayllne WpnhTOBbIE BblAeNEHUS:
- COOTBETCTBYOLIME TPeOOBAHUA U HOPMATUBHbIE NPUNOXEHUS — CBET/bI;
- TEpPMUHbI, ONpejefieHHble B pasfesne 3, — MOJYXUPHbIN;

- MeToAbl UCMbITAHNA — KypPCUB.
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M E X T OCVYAAPG CTUBETHH HBDB 1 CTAHOAPT

CUCTEMbl BECMEPEBOWHOIO 3MIEKTPOMUTAHUA (UPS)
Yactb 53
UPS nocTosiHHOro ToKa. TpeboBaHUA K pabovnm XapakTepucTukam U UCMbITaHUAM

Uninterruptible power systems (UPS).
Part 5-3. DC output UPS. Performance and test requirements

Jata BBegeHus — 2025—01—01

1 O6nactb NpUMeHeHus

HacToAwwnii ctaHfapT ycTaHaBnmsaeT TpeboBaHUA kK paboynm xapakTepucTukam n UCMbITaHUAM, Npu-
MEHWMbIEe K NepeABUXHbIM, CTaLMOHAPHbIM U He nepemMeliaemMbiM (HENOABUXHbLIM) 3/IEKTPOHHbLIM CUCTEMaM
6ecnepeboOMHOro aHeprocHabxeHnst NoctTossHHoro Toka (MBI NOCTOAHHOIO TOKa), KOTopble:

- NUTAKTCA OT UCTOYHMUKA HaNpPsAXeHUa rnepeMeHHOro Toka, He npesblwatwero 1000 B,

- 06ecneynBaloT BbIXOAHOE HaNpPsXXeHue NoCcTOSAHHOro Toka, He npesbiwakwwero 1500 B,

- BK/IOYAOT YCTPOWCTBO COXPaHEeHUs (HaKOMJ/IEHUS) SHeEPTn, 1

- BbINOMIHAIOT OCHOBHYH (PYHKLMIO NO obecrnevyeHno 6ecnepeboMHOro NUTaHWsA Harpy3ok NOCTOSIHHbIM
TOKOM.

HacToAwwii ctaHpgapTt onpegenset TpeboBaHns Kk paboynm xapakTepucTmkam 1 UCMbITAHUAM KOMMNJIEeKT-
Horo MBI NOCTOAHHOIO TOKa, a He OTAesnbHbIX PYHKUNOHAIbHbIX 6/10k0B VBl NOCTOAHHOro ToKa. OT-
AenbHble PYHKUMOHaNbHble 610K VBl NOCTOSIHHOro ToKa paccmaTpuBalTcs B ny6nukauuax IEC, npu-
BeAEeHHbIX B 6ubnuorpaun, npyumMmeHeHne KOTOpbIX He NpoTUBOpeYaT TpeboBaHMAM HACTOALWEro craHgapTa.

MBI NOCTOAHHOrO TOKa pa3paboTaHbl B LUMPOKOM Auanas3oHe MoWHocTel oT meHee yem 100 BT go
meraeaTtT, OTBevalwlWwuini TpeboBaHnAM No obecneyeHUo K AOCTYMHOCTM W KavyecTBy 3HeprocHabxeHus ans
pasfninyHbIX Harpy3ok. CMm. npunoxeHua A n B gna nonyvyeHns nHdopmMaumm o0 TUNUYHBIX KOHUrypaumsax u
Tononoruax VIBIM nocToaHHOro Toka.

HacTosAwwmiA ctaHgapT Takke ycTaHaBimBaeT TpeboBaHUA K paboynm xapakTepucTukam u UCNbITAHUSAM
ana VBN nocToAHHOIoO ToKa, oTHOcALWMeCA K BbIK/loYaTeNaAM, pasbefuHUTENAM N COefUHUTESIbHBIM nepe-
KnyaTensam, Npu Hanuyuuu, KoTopble ABNAKTCA cocTaBHOM YacTbio VIBI MOCTOAHHOIO TOKa. 3Tu ycTpoincTea
B3aMMOAENCTBYIOT C APYrMMU PYHKLUMOHaIbHbIMM 6nokamu VBl NOCTOSAHHOro Toka ans o6ecneveHus
HEMpPepbLIBHOCTU 3/IEKTPONUTAHNA Harpysku.

HacTtosawwmin cTaHfapT He pacnpocTpaHseTcs:

- Ha cTaHgapTHble pacnpefenuTesibHble LWUTbl BBOAA MEPEMEHHOro TOKa M ycTaHaB/NMBaemble B HUX
BblK/TlOYaTENMN,

- CTaHOapTHble pacnpenesinTesibHble WWUTbl NMOCTOAHHOIO TOKa W yCTaHaB/iMBaeMble B HUX BblK/llOYa-
Tenm,

- cTaHgapTHble VIBI nepemeHHOro Toka, Ha Kotopble pacnpoctpaHsaetca IEC 62040-3,

- HU3KOBOJ1IbTHbIE yCTpOI‘/'ICTBa NMNTaHNA NOCTOAHHOIO TOKa, Ha KOTOPble pacnpoCTpaHAKTCA KOHKpPeTHbIe
cTaHpapThl Ha npoaykuuio, Hanpumep, IEC 61204 nan ITU KOMMYHUKaLNOHHbIN CTaHAapT, v

- CUCTEMBbI, B KOTOPbIX BbIXO4HOE HanpshXeHue obecneynBaeTcs OT BpalLalLMXCA MalluH.

M3gaHne opuymnanbHoe
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MpumeyaHne 1— Hactoswwii cTaHgapT pa3paboTaH ¢ y4eTOM TOro, YTO [/laBHbIM NpuMeHeHuem WBI sB-
nsieTca obecneveHve sneKkTponuTaHns 060pyaoBaHMs MHAOPMAaLUMOHHbIX TexHonoruit (IT). B cBA3M C 3TVM BbIXOAHbIE
xapaktepuctukn MBI NoCTOAHHOIO TOKa, YCTaHOBJ/IEHHbIE B HACTOALLEM CTaHAapTe, Hanpas/feHbl Ha obecrneyeHne co-
BMECTMMOCTU C TpebosaHnsamMu obopyaosaHus IT. 3TO OTHOCUTCHA K NOGOMY OrpaHUYEHUIO PEXVMMOB, YCTaHOB/IEHHBIX
B Jeknapaumsax U3rotoButens, BkIYas TpeboBaHMsA A5 YCTaHOBMBLUETOCA COCTOSHUA (PeXuMa) U U3MEHEHUs repe-
XOZIHOTO HarnpshKeHus, a Takke 418 06ecrnevyeHns XapakTepucTUK Pe3nNCTUBHBIX (aKTUBHbLIX) Harpy3ok U Harpy3oK npu
NOCTOSAHHOW MOLLHOCTWN 06opyaoBaHus IT.

MpumevaHune 2— McnbiTatebHble Harpy3ku, YCTaHOB/IEHHbIE B HACTOSALWLEM CTaHAapTe, UMUTUPYIOT XapakTe-
PUCTUKN PE3UCTUBHBIX (AKTUBHbIX) HArpPy30K U Harpy30K C MOCTOSAHHOW MOLLHOCTBIO. VX NCNOMb3YIOT C Lefblo 06beKTUB-
HON MPOBEPKM KOHCTPYKLMW N paboumx xapakTepuCTWK, YCTAHOB/IEHHbIX U3TOTOBUTENEM, U TakKe MUHMMU3ALMK /1060l
C/IOXKHOCTU U YMEHbLLUEHUSI NOoTPebieHnst 3HEPTN BO BPEMS UCTIbITAHWA.

2 HopmaTunBHbIe CCbUIKA

B HacTodwem ctaHgapTe MCNosb30BaHbl HOPMAaTUMBHbLIE CChIJIKM Ha Cnefyoline ctaHgapTel [A4na gatm-
pPOBaHHbLIX CCbISIOK NPUMEHSAIOT TONIbKO YKa3aHHOe M3faHue CCbl/IOYHOro ctaHgapTa, 419 HefaTUPOBaHHbIX —
nocnegHee nagaHve (Bknw4vasa Bce U3MeHeHUA)]:

IEC 60068-2-1, Environmental testing — Part 2-1: Tests — Test A: Cold (McnbiTaHWs Ha BO3L4ENCTBUSA
BHELWHNX dpakTopoB. YacTb 2-1. VcnbiTaHna. VcnbiTaHua A: Xonog)

IEC 60068-2-2, Environmental testing — Part 2-2: Tests — Test B: Dry heat (WcnbiTaHns Ha Bo3feii-
CTBUE BHELWHNX paktopoB. YacTb 2-2. VcnbiTaHua. VicnbiTaHue B: Cyxoe Tensno)

IEC 60068-2-27, Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock (UcnbiTaHus
Ha BO34elicTBMe BHeLWHUX hakTopoB. YacTb 2-27. NcnbiTaHusa. VcnbiTaHne Ea v pykoBoAcCTBO: Yaap)

IEC 60068-2-31, Environmental testing — Part 2-31: Tests — Test Ec: Rough handling shocks, primarily
for equipment-type specimens (AcnbiTaHnsa Ha BO3AelcTBME BHELWHUX dpakTtopoB. UacTb 2-31. McnbiTaHus.
WcnbiTaHne Ec: BosgelicTBus npu rpybom obpalleHnn, B OCHOBHOM, € obpa3uamu annapatypsbl)

IEC 60068-2-78, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady state (Mc-
nbiTaHne Ha BO34eNcTBME BHELWHMX hakTopoB. YacTb 2-78. UcnbiTaHusa. NcnbiTaHne Cab: BnaxHoe Tenno,
YCTaHOBMBLUMNICA PEXNUM)

IEC 60146-1-1:20091), Semiconductor converters — General requirements and line commutated
converters — Part 1-1: Specification of basic requirements (Mpeo6pa3oBaTenn NOAYyNnpoBOAHMNKOBbIE. Ob6LWNe
TpeboBaHuA 1 npeobpasoBaTenn ¢ NMHENHON kommyTaumeir. Yactb 1-1. TexHuyeckme ycrioBMA Ha OCHOBHblE
TpeboBaHus)

IEC 60146-2:1999, Semiconductor converters — Part 2: Self-commutated semiconductor converters
including direct d.c converters (Mpeo6pa3oBaTtenn NoaynpoBoAHUKOBbIE. YacTb 2. [ToNynpoBOAHUKOBLIE Npe-
obpasoBaTenun C BHyTPeHHeli KomMyTauueid, BKAYas NnpsaMoi npeobpasoBaTesib NOCTOSAHHOIO TOKa)

IEC 60364-1:2005, Low-voltage electrical installations — Part 1: Fundamental principles, assessment
of general characteristics, definitions (9nekTpoycTaHOBKM HU3KOBO/bTHble. YacTb 1. OCHOBHblIE MONOXEHUS,
oueHka 06LWunx xapakTepmucTuk, onpegeneHus)

IEC TR 60721-4-3, Classification of environmental conditions — Part 4-3: Guidance forthe correlation and
transformation of environmental condition classes of IEC 60721-3 to the environmental tests of IEC 60068 —
Stationary use at weatherprotected locations (Knaccudukaumns ycnosuii okpyxatwuieii cpegbl. YacTtb 4-3. Py-
KOBOACTBO MO KOPPEKTMPOBKE M Npeobpa3oBaHMi0 KNaccoB YCNOBUI OKpyxawuwein cpeabl no IEC 60721-3 k
UCMbITAHUAM Ha BO3AelicTBME BHewHUX paktopoB no IEC 60068. SkcnayaTaumsa B cTauMOHapPHbIX YC0BUSX
B MecTax, 3alULLeHHbIX OT HeNnoroabl)

IEC 61000-2-2:2002, Electromagnetic compatibility (EMC) — Part 2-2: Environment — Compatibility
levels for low-frequency conducted disturbances and signaling in public low-voltage power supply systems
(OnekTpomarHmTHas coBMecTMMOCTb. YacTb 2-2. Okpyxawuwas cpega. YpoBHU COBMECTUMOCTU ANA HU3KO-
YaCTOTHbIX MPOBOANMbIX NOMEX N NPOXOXAEHUSA CUTHA/IOB B HU3KOBOJ/IbTHLIX CUCTEMAX KOMMYHA/IbHOTO 3Hep-
rocHabxeHus)

IEC 61672-1, Electroacoustics — Sound level meters — Part 1: Specifications (3nekTpoakyctuka. LUy-
Momepsbl. YacTb 1. TexHnyeckme TpeboBaHun)

1) feicteyeT IEC 60146-1-1:2024. OpHako A1 OQHO3HAYHOTO cob/oAeHNs TpeboBaHUST HACTOSILLErO CTaHJapTa,
BbIPaXKEHHOrO B aTMPOBAHHON CCbI/IKE, PEKOMEHAYETCS MCMNOMb30BaTh TO/IbKO YKa3aHHOE B 3TOW CCbISIKE U3[aHue.
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IEC 62040-1, Uninterruptible power systems (UPS) — Part 1: General and safety requirements for UPS
[CucTembl 6ecnepeboiiHoro aHeprocHabxeHus (UPS). Yactb 1. O6uwme nonoxeHus n tpeboBaHus 6esonac-
HocTn K UPS]1)

IEC 62040-2, Uninterruptible power systems (UPS) — Part 2: Electromagnetic compatibility (EMC)
requirements [Cuctembl 6ecnepeboitHoro aHeprocHabxeHunsa (UPS). YacTb 2. TpeboBaHUSA K 3/1EKTPOMArHuT-
HON COBMECTMMOCTH]

ISO 7779, Acoustics — Measurement of airborne noise emitted by information technology and
telecommunications equipment (AkycTuka. M3amepeHune wyma, Npoum3BOAMMOro MHOPMAaLMOHHBIM U Tene-
KOMMYHWKaLNOHHbIM 060pyA0BaHMeM)

3 TepMUHbI 1 onpeaesieHns

3.1 O6wue NosIoXXeHus

B HacToawem cTaHfapTe NMPUMEHEHbI criefylolme TEPMUHBLI U onpeaeneHns.
TepmuHonornyeckme 6asbl ISO 1 IEC gaHHbIX A4OCTYNHbI MO CAEAYHUWMM UHTEPHET-agpecam:
- Onektponegusa IEC no agpecy: http://www.electropedia.org/;

- nnatgopma oHnaiH-npocmoTpa ISO no agpecy: http://www.iso.org/obp.

MpnmeyaHne — B HacToAWEM cTaHAapTe ccbikvM Ha onpegeneHunsa IEC 60050 npuseneHsl Be3fe, rae 3to
BO3MOXHO, 0co6eHHO Ha onpeneneHuns IEC 60050-551.

Korpga cyuwiectBytouiee onpegenenune n3 IEC 60050 HyxaaeTcs B 4ONOSTHEHWUW WUN AONOSIHUTENbHOW UH-
dopmauum, To 3TO yKasbiBaeTcs nyteM fob6aBneHus cioBa «MoanduumpoBaHo» nocse ccbinikn Ha IEC 60050.

3.2 OnpepgeneHnsa cucTteMbl N KOMMOHEHTOB

3.2.1 cuctema 6ecnepeboiiHOro 3HeprocHabxeHms NocTtosHHoro Toka (DC), VIBI NocTosAHHOro
Toka (DC uninterruptible power system, DC UPS): Kom6uHauuss npeobpasoBaTenein, nepekntyarenein u
YCTPOWCTB HaKOM/EHUS 3Heprun (Takux kak 6atapeun), cOCTaBAAKLWMNX IHEPrOCHaGXeHne Ana nognepxa-
HWA HENPEPBLIBHOCTU Harpysku NUTaHWA MOCTOSAHHOIO TOKAa B ciyyae HEMCnpaBHOCTU BXOAHOrO nurta-
HUSA MEepPeMeHHOro Toka.

MpumevyaHne — HeucnpaBHOCTb BXOLHOrO NUTaHWA MepPemMeHHOro TOKa BO3HUWKaeT B Cnydvasx, Korga
HanpsXeHne BbIXOAUT 3a npeaesibl A0NYyCKOB B YCTAHOBUBLLUMXCA pexunmMax U nepexogHbIX npoueccax nan Korga Ucka-
XEHUA UM NpepbiBaHUA HanpsXXeHUA BbIXOAAT 3a Npefesibl, yctaHoBNeHHble ana MBI noCcToOAHHOIo Toka.

3.2.2 3/1eKTPOHHBIN Npeobpas3oBaTe/lb MOWHOCTU, Npeobpa3oBaTesib MOLWHOCTU, Npeobpa3oBa-
Tenb (electronic power converter, power converter, converter): 971eKTPOHHOE YCTPOWCTBO A/ npeob6pa3oBa-
HUSI 3HEepPrun, cocTosilee M3 OAHOr0 UM HECKONbKUX 3NEKTPOHHbBIX BEHTWU/IbHbBIX YCTPOWCTB, TpaHcgopmaTto-
POB 1 (PUNLTPOB, €C/IM NPUMEHUMO, W, BO3MOXHO, BCMOMOTraTe/ibHbIX YCTPOWACTB.

MpumeyaHune 1— BaHI/IMIACKOM SA3blke UCNOMbL3YHOTCA [Ba BapyaHTa HanmcaHus «convertor» n «converter»,
n oba ABMATCA NMpaBWIbHLIMW. B HacTosWweM CcTaHZapTe WCNoMb3yeTcs HanucaHue «converter», 4yTtobbl u3bexarb
ny6nmpoBaHus.

MpumeyaHne 2— HapucyHke 1nokasaHbl NpyMepbl 6a30BbIX 3/1EKTPOHHbIX NPeobpasoBaresieii MOLHOCTH.

1) feiicteyeT IEC 62040-1:2017 «Uninterruptible power systems (UPS) — Part 1. Safety requirements» (Cnuctembl
6ecnepeboitHoro aHeprocHadxkeHns (UPS). UacTtb 1. TpeboBaHMsA 6e30MacHOCTH).


https://files.stroyinf.ru#  
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PucyHok 1— lMpumepbl 6a30BbIX NOMYNPOBOAHMKOBLIX NpeobpasoBarteneli 3/1eKTPo3Heprnm

[IEC 60050-551:1998, ctatbs 551-12-01, nsmMmeHeHo — fgo6aBneHbl NpuMevaHue 2 U pUCYHOK]
3.2.3 dhyHKLUNOHanbHbIN 610K (MBI nocTtossHHOro toka) (functional unit DC UPS): KoMmnnekTHble c60-
pouYHble y37bl, BbINONHALWMNE 3a8aHHY0 PyHKUuo B VIBIT NOCTOAHHOIO TOKa.

Mpumep — MpeobpasoBatesib, BbINPSIMUTESb.

3.2.4 ycTpoicTBa coxpaHeHunsa [HakonneHus] aHeprum (energy storage device): Cuctema, cocCTosi-
Lwas M3 04HOr0 MM HEeCKONbKUX YCTPOMCTB U CKOHCTPYMpOBaHHasa gna obecneveHnsa anektponutaHunem WBI
NOCTOSAHHOrO TOKa B TeueHne Tpebyemoro BpeMeHU paboTbl HA HAKOMJIEHHOW 3Hepruu.

MprumedyaHne — HecMoTps Ha Npo6/ieMbl OTHOCUTENBHO MOA3apsAa NpUMepbl YCTPOWCTB HAKOMIEHUS]
3HEPTMM BKOYAOT GaTapen, ABYXC/ONHbIE KOHAEHcATOpbl (KOHAEHCATOPbI «Cynep-» WK «y/bTpa-»), BETPsHbIe ABUra-
TeNIN U CUCTEMbI TOM/IMBHBIX 3/IEMEHTOB, HO HE OrpaHMyeHbl 3TUM NePeUHEM.

3.2.5 BHYTPEHHME LUNHbI NOCTOAHHOTO ToKa (internal DC bus): BcTpoeHHbIli uHTepdeiic nuTaHnUs no-
CTOSIHHOTO TOKka koMnoHeHToB VB[ NOCTOAHHOrO Toka (6atapes, uenu NOCTOSHHOINO TOKa, BbINPSAMUTENN,
npeobpasoBatenin 1 T. 4.), BKAOYAs TOUYKU MOAKIUYEHUSA K BbIXOAY MOCTOSAHHOrO TOKa, HO Uckawuyas dusu-
YecKunin BbIXO[ NMOCTOSHHOIO TOKa.

3.2.6 6aTapesa (battery): Heckonbko 3/1€KTPOXMMUYECKUX UCTOUYHWKOB TOKA, 3/IEKTPUYECKN COEfUHEH-
HbIX MeXAay c0o60i 1 CHaBGXEeHHbIX Heo6xoAuMbIMKU A5 paboTbl ycTpolicTBaMun, HanpuMep, KOpnyc, KOHTakT-
Hble 3a)KMMbl, YCTPOWCTBA MapKMPOBKM U 3aLLUTHI.

MpnmevyaHne — TunnyHasa GaTapess COCTOUT:

- N3 OJHOW LIenoYKn M3 HEKOTOPOrO KOIMYECTBA NOC/1eA0BATENIbHO COEANHEHHbIX 3/IEMEHTOB W/N

- ABYX w1 6onee napasieflbHO COeMHEHHbIX LenoYveK, Kaxaas M3 KOTOpbIX COL4EPXUT OAMHAKOBOE KOMMYEeCTBO
nocnefosaTesibHO COEANHEHHbIX 3/IEMEHTOB.

[IEC 60050:2004, cTtatbs 482-01-04, nsmeHeHo — B onpegeneHne 4ob6aBneHO CA0BO «3/1EKTPOXMMUYE-
CKWli», a TakKe TeEPMWUH AOMOMHEH NpuMedaHnem]

4



FOCT IEC 62040-5-3—2024

3.2.7 BTOpuyHaa (akkymynstopHasi)) 6aTapes [«3/IEKTPOXUMUYECKNE 3/1eMEHTbI (aKKyMynAaToO-
pbl)»] (secondary battery): batapes, npegHaszHauyeHHasa s paspsagkvm v nogsapsgku.

MpumeyaHune 1— KnanaHHo-perynnpyemas akkyMyniaTopHas 6atapes COCTOMT U3 3aKpbITbIX akkyMynsTo-
poOB, KOTOPbIE MMEIOT KnanaH, No3BONALWMIA 06ecneuntb cOpoC (YaaneHve) rasa, eciv BHyTPeHHee AaB/ieHne npeBsbiwa-
€T yCTaHOB/IEHHOEe 3HaYeHue. KnanaHHo-perynmpyemble CBUHLOBO-KNCIOTHbIE akkyMynsaTopbl COKpalLeHHO 0603HavatoT
Kak «VRLA-akkymynsaTtopbl» (cm. IEC 60050-482:2004, ctatbs 482-05-15).

MpumevyaHne 2— BTopnyHble 6aTapen OTKPLITOrO TMNa (BEHTUIMPYEMbIE) COCTOAT U3 akKyMyNsSiTOPOB, Me-
IOLLIMX KPbILLKY C OTBEPCTMEM WM BEHTWISALUMOHHYIO CUCTEMY, Yepes3 KOTopble CBOGOAHO BbIBOAATCH MPOAYKTbl 3/1EKTPO-
nv3a 1 ncnapeHust 13 akkymynatopa B atMocdepy (cm. IEC 60050-482:2004, ctatba 482-05-14).

3.2.8 MaxoBUKOBasi cuctema coxpaHeHuns [HakonneHus] aHeprum (flywheel storage system): Mexa-
HMyeckass cucteMa CoxpaHeHuA (HakoMJIeHWA) 3Heprun, B KOTOPO COXpaHsemas KMHeTuyeckasi aHeprus
MOXeT 6blTb Npeobpa3oBaHa B 3HEPru0 NoctossHHoro Toka (DC) B TeyeHne BpeEMEHM B pexumme paboTbl Ha
HaKOMJIEHHON 3HEepruu.

3.2.9 barapeliHoe 3apsagHoe ycTponcTBo (battery charger): YcTpoiicTBo Ans 3apsiakn 6atapeun v nog-
LlepXaHusi 3aps)KeHHOro cocTosiHusa GaTapewn.

3.2.10 nepekntoyatens MBI noctossiHHoro toka (DC UPS switch): YnpaBnsemblii nepeknwoyatessb,
MCNONAb3YEMbIN AN NOAKAYEHUA UM OTKAKYEHUS NOPTOB nuTaHus 610koB MBI NOCTOAHHOro ToKa mnm
Harpysku 6e3 npepbiBaHNA NUTAHUSA.

3.2.11 BbinpaAmuTenb MBI noctosHHOro Toka (DC UPS rectifier): nekTpoHHbIi Npeobpa3oBartesb,
KOoTopblli npeobpasyeT ogHoasHbIli AU MHOrOhasHbIli NePEMEHHbLIN 31EKTPUYECKUIA TOK B MOCTOSIHHLIN (Bbl-
NPSIMAEHHbIA) TOK.

3.2.12 npepsbiBaTenb (interrupter): Nepekntoydatesnb MBI NOCTOAHHOrO TOKa, CNoCo6GHbI co3faBaTth,
NpPoBOANTbL W NpepbiBaTh (OTKAKOYATb) TOKM MPU HOPMAasbHbIX YCNOBUAX LiEenNW, co3gaBaTb W NPOBOAUTbL TOKM
B TeYeHne yCTaHOBJ/IEHHOTO BPeEMEHUN U npepbiBaTb (OTKAOYATbL) TOKM MPU CNeunpmnYecknx HewTaTHbIX YCo-
BUAX Lenu.

3.2.13 pacnpegenntesnibHaa ceTb NOCTOAHHOIO ToKa (DC distribution network): Cuctema nocTofAHHO-
ro ToKa, CoefnHALWas UCTOYHNKN U CUCTEMbI XPaHEHNUS C pacnpefenieHHbIMU Harpyskamu.

3.2.14 s3nekTponuTaHue nepemMeHHOro Toka, MoLWHOCTb Ha Bxoae (AC input power, grid input power):
Mpoun3BefeHMe MIHOBEHHbIX 3HAYEHUI COCTaBNAKLLMX BXOAHOIO TOKa 3M1E€KTPOcCeTn NepeMeHHOro Toka, yc-
pPefHEHHbIX 3a NOMHbIA LUK,

3.2.15 610K MBI noctosiHHOro Toka (DC UPS unit): KomnnekTHblli MBI NOCTOSAHHOTO TOKa, coaep-
Xallnil He MeHee OHOr0 M3 NepeuncsieHHbIX PYHKLUNOHaNbHbIX 6/10K0B: VIBIT NOCTOAHHOrO TOKa, Moay/b
BbIXOZHOIO HarpshXeHUs NOCTOsIHHOTO Toka, 6aTapes wau nHoe YCTPOWCTBO (YCTPOMCTBA) HaKomneHus
3Hepruu.

3.2.16 0gMHOYHbIA VBl nocTtosiHHOro Toka (single DC UPS): VIBIT NOCTOSAHHOrO TOKa, COCTOALWMIA
TONbKO 13 ofgHoro 6/10ka MBI NOCTOSAHHOrO ToKa.

3.2.17 VBN NOCTOSIHHOrO TOKa C napasisieNibHOW KoHurypauunein (parallel DC UPS): UBI nocTto-
SAHHOrO TOKa, COCTOSALMIA 13 ABYX 1 60nee 6/10k0oB MBI NOCTOSAHHOIO TOKa, patoTatwmnx napasniesbHo.

3.2.18 pesepBupoBaHHasa cuctema (redundant system): Cuctema, B KOTOPON OAWH WAW HECKOSIbKO
PYHKLUMOHaIbHbIX O/I0KOB MOryT BbIATW M3 CTPOS, HE BMMAS Ha HEMNPEPbIBHOCTb 3/IEKTPONUTaHUA Ha-
rPy3Ku.

3.2.19 pe3epBupoOBaHHbIN VBl MOCTOAHHOINO TOKa C napas/ieNbHOM KoHdurypauvein (parallel
redundant DC UPS): VIBI1 NOCTOAHHOIO TOKa C onpejesieHHbIM KONMYEeCTBOM MapasiiefNibHbiX paboTaroumnx
6nokoB MBI NOCTOSAHHOIO TOKa C pacnpefesieHNeM Harpy3ku, KoTopble B C/lyvyae Bbixoga U3 CTPOS OAHO-
ro WIn Heckosibkux 6/10koB MBI MOCTOAHHOIO TOKa MOryT B3ATb Ha Ce6sl NOMIHYI0 HArpysKy € BblleAlWnX 13
CTposi 6/10KOB.

3.3 3kcnnyaTtayMoHHble XapakTePUCTUKN CUCTEMbI N KOMMNOHEHTOB

3.3.1 nepBUYHOE 3HEProcHabxeHme (primary power): 3n1ekTpocHabXxeHne, nocTynawuwee oT 3/1€KTPO-
3HEepreTM4eckoin KOMNaHnm Man ot CO6CTBEHHOrO reHepartopa Nosb3oBaTens.

3.3.2 pe3epBHOe asieKTponuTaHne [aHeprocHabxeHue] (stand-by power): BHEWHWI UCTOYHWK 3/IEK-
TpoONUTaHUA/aHeprocHabXeHUs, npegHasHa4yeHHblld AN1S 3aMeHbl MEePBUYHOrO 3/1IeKTPONUTaHUA/IHepro-
CHabXeHUs B c/lyyae HEMCMNPaBHOCTU NEPBUYHOIO 3/1EKTPONUTaHUSA.

3.3.3 HapyweHne [0Tka3] anieKkTpocHabxeHus (power failure): Nltlobble N3MEHEHUS B 3NEKTPONUTAHUN,
Henpuemaemble Ans paboTbl 060pya0BaHMA, NOAKNIOYEHHOTO B KAYECTBE HAarpysku.
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3.3.4 HenpepbIBHOE nNuUTaHuWe Harpyskm (continuity of load power): MNogaepxaHne nogaym 3NekTpo-
3Heprun B npegenax, ycTaHOB/EHHbIX Ha Bbixoge VBl MOCTOAHHONO TOKa, UCKaXXeHusAX U nepebosx 3nek-
TPOMNUTaHWUS OT CEeTU Ha BXOopAe.

3.3.5 nynbcupylowmii Tok 6atapen (battery ripple current): MNokasaTenb kadecTBa 6atapen B Buge
cpepHekBagpaTuyHoro 3HaveHus (CK3) Toka.

3.3.6 HOpMa/lbHbIV pexnm paboTbl (normal mode): YCTaHOBMBLUMIACS pexum pa6oTbl, KOTOPbIA A0-
cturaeT VBIN NOCTOAHHOIO TOKa npu cnefywLwmnx ycrioBusax:

a) BXOJHOe NnuUTaHue MepemMeHHOro Toka HaxoguTtcs B npegesiax TpebyeMbix 3HAaYeHUii napameTposB K
o6ecneunBaeT nutaHune VBl NOCTOAHHOIO TOKa,

b) YCTPONCTBO HaKOM/IEHUS 3HEPTUM NOAKIYEHO, 3aPSAXEHO UK 3apsixaeTcs;

C) Harpyska HaxoauTcs B npeAeniax YCTaHOB/IEHHbIX HOMWHaNbHbIX 3HadeHnii MBI NoCTOsIHHOro
ToKa.

3.3.7 aBTOHOMHbI pexnm paboTbl VMBI nocTosiHHOro Ttoka (stored energy mode of DC UPS
operation): YcTaHOBMBLUNICA pexum paboTbl, koTopblit gocturaeT VIBIN NOCTOAHHOIO TOKa npu cnegyoLmx
YC/I0BUAX:

a) BXOOHOEe NuUTaHue NepemMeHHOro TOKa OTK/IYEHO WA BbIXOAUT 3a npefesbl TpebyeMbiX 3HaYeHUi
napameTpos;

b) BCe NMMTaHWE OCYLECTB/ISIETCA 3a CYET YCTPOMCTB COXPaHEHUsT (HAKOMEHMNS) IHEPTUK;

C) Harpyska HaxoAuTcsi B npegenax yCTaHOBMEHHbIX HOMWHaNbHbIX 3HauyeHuit VMBI nocTosiHHOro
TOKa.

3.3.8 nepegBwxkHOI MBI NocTosiHHOro Toka (movable DC UPS): MBI, koTopsblit siBaseTcs nn6o:

- Maccoi 18 kr n meHee, KOTOPOe He 3akpensieHo, uu

- obopyfoBaHMe Ha Kosecax, posiMkax, Win OCHalleHHOoe apyrumu cpegctesamu ansa obneryeHus nepe-
MeLLeHUs COTPYAHUKOM, B COOTBETCTBUM C TpebGoBaHMAMK ANA ero UCNOb30BaHUA N0 Ha3HAYEHMIO.

MpunmeyvyaHne — B3aro u3 IEC 60950-1.

3.3.9 cTaymoHapHbIi MBI nocTosiHHOro Toka (stationary DC UPS): WMBI, He oTHOcsWMicA K nepe-
ABVXHbIM.

MpunmeyvyaHne — B3aro u3 IEC 60950-1.

3.3.10 Henepemelaemsblii MBI noctosiHHOro Toka (fixed DC UPS): MBM, KoTopblli 3akpensieH uam
WHbIM 06pa3om 3adiMKCMpOBaH B ONpeAeeHHOM MecTe.

MpunmeyvaHne — B3aro u3 IEC 60950-1.

3.3.11 kBanncunumpoBaHHbIii nepcoHan (skilled person): /luua, umewwme cooTBeTcTBylOLWEe 06pa-
30BaHWe 1 onbIT, NO3BOMAIOLWNE UM OLEeHMBATbL PUCKM M n3beraTb ONacHOCTElN, KOTOpPble MOTYT 6biTb CO3AaHbl
obopynoBaHuemM.

[IEC 60050-826: 2004, 826-18-01, n3MeHEHO — C/IOBO «3/1IEKTPMUYECTBO» 3aMEHEHO Ha «06opypoBa-
Hue»]

3.3.12 kBa/sInthuKaLMoOHHOE, TUNOBOE MCMNbITaHue (type test): WcnbiTaHne Ha COOTBETCTBUE, NpoBe-
[eHHOe Ha O4HOM Wnu 6onee usgenusax, NPeacTaBNALWUX NPOAYKLMIO.

[[EC 60050-151:2001, 151-16-16]

3.3.13 npmemo-cgatodyHoe ucnbiTaHue (routine test): MicnbiTaHWe Ha COOTBETCTBME, NPOBeEHHOEe Ha
KaX[oM OTAesIbHOM U3fesinn, BO BPEMS WAW NOC/e ero U3roToBNeHus.

[[EC 60050-151:2001, cTtatbsa 151-16-17]

3.4 YcTaHOB/eHHble 3HaueHusl. O6LMe NMOMOXEHUS

3.4.1 HOMUHaNbHbIe (XapakTepucTukun) (rating): Pag pacyeTHbIX 3HaYeHWUi 1 pabounx ycnosuii one-
pvpoBaHWS MaluuH, yCTPONCTB UM 060pyAoBaHuUs.

[EC 60050-151:2001, ctatbs 151-16-11, n3MeHeHO — fo06aB/fieHbl C/0Ba «MallWHbl, YCTpPOWCcTBa UAn
ob6opyaoBaHusa»]

3.4.2 HOMUHabHbIN NnapameTp (rated value): 3HayeHMe napameTpa AN yKasaHHbIX YCNOBWUIA 3Kcny-
ataumun getanu, ycTpoicTeBa wam o60pyfoBaHnsa, kak Npasuio, ycTaHaB/MBaeMoe U3roToBUTENEM.

[IEC 60050-151:2001, ctatba 151-16-08 n3meHeHO — fob6aBfieHbl CNOBa «Kak Mpasuio» N «Npou3Bo-
antenem»]
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3.4.3 ncnbilTaTeNibHass HOMUHasIbHasA Harpyska MNOCTOAHHOro Toka (reference test load, rated DC
load): Harpy3ka nnu ycnosus, npu KoTopoii(bix) Ha Bbixoge VMBI NMOCTOAHHOroO ToKa obecneynBaeTcs MOLLY-
HOCTb, Ha KoTopyt paccumtaH MBI NOCTOAHHOIO TOKa.

MpuMeyaHne — HOMUHa/IbHAs Harpyska — 3TO 3HAYEHWe, OTpaXalollee TexXHWYeckre TPeGOBaHMusi, Kak
NpaBwsIo, yCTaHAB/IMBAEMbIE M3TOTOBUTENIEM MPY OMPEAENEHHbIX YC/IOBUSIX 3KCM/TyaTaumm /1 KOMNOHEHTOB, YCTPOICTB,
060pYy/I0BaHNA WU CUCTEMBI.

3.4.4 pe3nctuBHasa Harpyska (resistive load): Harpyska, koTopas npu nutaHum OT UCTOYHUKA C nepe-
MEHHbIM HanpsXeHUWeMm co3faeT aKTUBHOE COMPOTUB/IEHUE, KOTOPOE OCTAETCH HEU3MEHHbIM.

3.4.5 Harpy3ka npu NMOCTOSAHHOW MOLWWHOCTK (constant power load): Harpyska, koTopasi npy nutaHuu
OT MCTOYHMKA C NEPEMEHHbIM HanpsxxeHunem V co3gaeT pe3ucTuBHOE NoJsiHOe conpoTueneHne R, koTopoe n3-
MeHsieTCA TakuMm 06pa3om, 4To6bl aKTUBHAs MOLLHOCTb P, noTpebnsemas cxemoii, 6bi1a NOCTOAHHON’, T. €.
P = V2/f? = constant.

3.4.6 cTyneH4yartasa (waroBas) Harpy3ka (step load): MrHoBeHHOe goGaBfieHWE WU yAafleHue afek-
TPUYECKUX Harpysok.

3.4.7 nerkaa Harpyska (light load): CoctosiHue, npu kotopom WBIT NOCTOAHHOro ToKa obecneymBaeT
npumepHo 10 % OT HOMUHa/IbHOW BbIXOAHOIA MOLLHOCTW.

3.4.8 HOMUWHaNbHOe 3HaydeHue (nominal value): 3HayeHne BeNMYUHbLI, UCNOMb3yeMoe ANnA o603Have-
HUS U naeHTuukauum KOMNOHEHTa, yCTpPoiicTBa, 060pyA0BaHUS WU CUCTEMBbI.

MpnmeyaHne — HOMUHaNbLHOE 3HaYEHMe 006bIYHO SIBNSIETCSA OKPYI/1IEHHbIM 3Ha4Y€HNEM.

[I[EC 60050-151:2001, ctatha 151-16-09]

3.4.9 npepenbl 4onyckoB (tolerance band): Auana3oH 3HayeHuWii BE/IMYMH B YCTAHOBJ/IEHHbIX (3ajaH-
HbIX) Npegenax.

3.4.10 OoTK/IOHeHMe (deviation): PasHOCTb Mexay hakTuyeckum n TpebyembiM 3HaYeHMEM nepeMeHHol
BE/INYNHbI B AAHHbIA MOMEHT BPEMEHM.

[IEC 60050-351:2013, ctatbs 351-41-04 N3MEHEHO — MpPUMeYaHue UCKIYEeHO]

3.4.11 orpaHn4yeHue TokKa, ynpaBsieHne orpaHnyeHrnem Toka (current limit, current limit cintrol): ®yHk-
uus, KoTopas nogaepxvsaeT TOK B npefenax ero 3aflaHHoro 3HayeHus.

3.4.12 HOMMHaNIbHOe HanpsixeHue Vrated (rated voltage, Vrated): HOMnHasibHOe 3Ha4YeHUe Hanpsixe-
HWA, YCTAHOBNEHHOE U3rOTOBUTENIEM /19 KOMMNOHEHTA, YCTpOWCTBa MAn 060py0oBaHUsA, U K KOTOPOMY OTHO-
catca paboune n akcnayaTauMoHHbIe XapakKTepUCTUKM.

MpumeyaHne 1— VBl NOCTOSAHHOrO TOKa MOXET MMETb 60siee OAHOT0 HOMMHA/IbHOIO HarnpshkKeHUs Ha
BXOJE U BbIXOAE.

MpumeyaHne 2 — [Ana VIBI1 NOCTOAHHOIO TOKa C TpexdasHbiM BXOAOM MNpPUMEHSeTCAa MexdasHoe
HanpspkeHue.

3.4.13 HOMMHa/bHbIV Anana3oH HanpsikeHus (rated voltage range): Auana3oH BXOAHbIX WM Bbl-
XOOHbIX HaMpPsXXeHWN, BbIpaXEHHbIN B BUAE BEPXHEr0 WU HUXHErO npeAena HOMUHa/IbHbIX HanpPsXXeHWi,
yKa3aHHbIX U3roTOBUTENEM.

MpumevyaHne 1— MBI NOCTOSAHHOrO TOKa MOXET MMETb 60s1ee 0AHOT0 HOMMHA/IbHOIO HarnpshKeHUs Ha
BXO/E 1 BbIXOAE.

MpumeyvaHune 2 — [Ana MBI NOCTOAHHOIO ToKa € TpexdasHbIM BXOAOM MNpPUMEHSeTCA MexaydasHoe
HanpskeHue.

3.4.14 cpegHekBagpaTMyeckoe 3HadyeHus (OeNcTBylOWEero) HanpsxeHna (RMS voltage variation):
Pa3HoCTb Mexfy cpefiHeKBafApaTUYeCKMM 3HAYEeHUEeM HanpsKeHWs 1 COOTBETCTBYOLWMWM Npeabigywum ycra-
HOBMBLUMMCA CpefHeKBajpaTnyeckuMm 3HavYeHMeM HanpsXeHus.

MpuMmeyaHne — B HacTosILEM CTaHAapTe TEPMUH «M3MEHEHME» UMEET crieAytollee 3HaYeHne: pasHOCTb
3HAYEHMI BENMYMHDBI A0 U NOC/E N3MEHEHWST BO3AENCTBYHOLLEN BENNUMHBI.

3.4.15 HOMUHaNbHbIN TOK (rated current): BxogHOW nanM BbIXOAHOW TOK yCTPOWCTBA, YCTaHOB/EHHbI
M3roToBMUTENIEM 419 3afaHHbIX YC/I0BUIA onepupoBaHus.

[IEC 60050-442:1998, ctatba 442-01-02, N"3MEHEHO — CJ/IOBO «TOK» 3aMEHEHO Ha «BXOLHOW WAW Bbl-
XOAHOW TOK» U CNIOBO «aKceccyapa» UCKIIYEHO]

3.4.16 aKTMBHasA MOWHOCTb (active power): CpefHee 3Ha4yeHWe MIHOBEHHOI MOLLHOCTV P MpU nepuo-
OVYECKOM HamnpsxXeHun, B3ATOoe 3a oauH nepuog I.
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P=yjpdt.
lo

MpumeyaHune 1— lNpn CMHYCOMAA/ILHOM HAMpPsHKEHUN akTMBHasA MOLLHOCTb SB/SETCA AeliCTBUTE/bHON Ya-
CTbO KOMMJ/IEKCHOWA MOLLIHOCTMW.

MpumedyaHune 2— 3aelnHULy aKTUBHOM MOLLHOCTK B cucteme CU NpuHAT BatT, Br.

MpumeyaHune 3— Ha BeNMuMHy akTMBHOWM MOLLHOCTU NPSMOE B/IUSIHWE OKa3blBAIOT NMOCTOSAHHBIV TOK, OCHOB-
HOEe 1 rapMOHUYEeCKMe HanpskeHusl. BenefdcTBue aToro, ecriv NPUMEHNMO, NPUOoPbI A1 N3MEPEHUST aKTUBHOM MOLLHO-
CTK BbIOGUPAIOT C AOCTATOYHONM LUIMPUHON Ananas3oHa v BO3MOXHOCTBIO M3MepPEHUs /IH0ObIX 3HAUYUTENbHbIX HECUMMETPUY-
HbIX 1 rapMOHMYECKMX COCTaBNSAIOLMNX HANPSHKEHWS.

[IEC 60050-131:2002, ctatbs 131-11-42, nameHeHo — go6aBnieHo npumedaHune 3]

3.4.17 pelictBuTeNnbHas MOWHOCTb (apparent power): lNMpon3BeaeHne cpegHeEKBaAPaTUUYHOrIO 3Have-
HUA HanpsHKeHUa Ha 3HauvyeHue Toka nopTa.

S=Uul

[IEC 60050-131:2002, ctatbsa 131-11-41, n3MeHEHO — Yy4uUTbIBAKOT TONIbKO CpefHeKBajpaTuyHblie 3Ha-
yeHus]

3.4.18 KoaphmuymeHT MmowHocTu (power factor): OTHOWEHNE a6CONOTHOrO 3HAYEHNSA aKTUBHOW MOLLL-
HOCTM P K NOSIHOW MOWHOCTYU S;

[IEC 60050-131:2002, cTtatba 131-11-46, N3MEHEHO — C/1I0Ba «MpPU NEPUOLNYECKUX YCITOBUAX» WUCK/0-
YeHbl]

3.4.19 adppekTnBHOCTL MBI nocTtosHHOro Toka (DC UPS efficiency): OTHOWeEHWe BbIXOAHOW aKTUB-
HOM MOLLHOCTU K BXOAHOW aKTUBHOM MOLLHOCTU NpuW 3afaHHbIX YCNOBUAX UCTbITAHUNA.

MpumevaHne — Ycnosus ncnbiraHuii agodhekTMBHOCTY MBI NOCTOAHHOIO TOKa NpUBEAEHbI B MPUIOXEHUN F

3.4.20 HoOMMHanNbHasa 4vactoTa (rated frequency): BxogHas yactoTa o6opynoBaHus, ykazaHHas U3roto-
BUTENEM ANA paboymx ycnoBuid.

3.4.21 konebaHme yacTtoThbl (frequency variation): Kone6aHusi BXOAHOW 4acToThl.

3.4.22 nosHoOe rapmoHuyveckoe mckaxeHwme; M (total harmonic distortion, THD): OTHoweHWe cpepa-
HeKBaApaTn4yeckoro sHa4yeHns rapMoOHUYECKONn cocTaBNsALWEeNn NnepemMeHHOl BeNNYnHbI K cpegHekBagpaTumye-
CKOMY 3Ha4YeHWI0 BENMYNHbI OCHOBHOW FrapMOHWUKMN.

MpumeyaHne — AHuinckas abbpesmnatypa THD Takke MCMNOMb3YEeTC M BO hpaHLy3CKOM Si3bIKe.

[IEC 60050-551:1998, ctatbha 551-17-06, nsmeHeHo — fo6aBneHO npuMedaHue]

3.4.23 rapMoHUYecKkme KOMMOHEeHTbI (harmonic components): KOMNOHEHTbI rapMOHUYECKOTO CoAep-
XaHus, BblpaXeHHble Yepes3 cpefHeKBajpaTUYyeckne 3Ha4YeHUs 4Y1eHOB psga dypbe, onucbiBaLWMUX NEpUo-
ANYecKylo YHKLUIO.

3.4.24 copepxaHue rapmMmoHuk (harmonic content): Cymma rapMOHMYECKUX KOMMOHEHTOB 3Hakone-
PEMEHHOI BENMUNUYUHDI.

MpumeyvaHne 1— CopepxaHve rapMOHVIK SIBMISIETCS (hyHKLMEN N0 BPpEMEHMU.

MpumeyaHue 2— [Ins NPaKTUHECKOTO aHa/IM3a MOXET NOTPe6oBaThCA NPUGN3NTENBHAS NEPUOLUYHOCTb.

NMpumeuvanne 33— CoaepxaHve rapMOHVK 3aBUCUT OT BbIGOPA OCHOBHOMO KOMMOHEHTA. EC/M 13 KOHTEKcTa
HESICHO, KaKOW U3 HUX UCMOMb3yeTcs, criedyeT ykasaTb Ha 3To.

[IEC 60050-551:1998, ctatbs 551-17-04]

3.4.25 nepexogHoe cocTosHUe (transient): MoBegeHne NepeMeHHON BesIMUYUHbI B Npouecce nepexoga
Mexay ABYMS nocsiefoBaTesibHbIMU YCTAHOBUBLUMMMUCS COCTOSIHUSIMMN.

3.4.26 BpeMs paboTbl Ha HAKOMMEHHON aHeprun (stored energy time): MuHUManbHoe Bpemsi, B Teue-
Hne koToporo VMBI NOCTOAHHOIO TOKa npu onpeesieHHbIX YCOBUAX 3KcnayaTauum obecneunBaeT Hemnpe-
pPbIBHOE NMUTaHME Harpy3Ku, korga NepBUYHbIA UCTOYHUK MUTAHUSA BbIXOAUT U3 CTPOS.

3.4.27 KOHe4yHoe HanpshkeHue (cut-off voltage): HanpsxeHne, npu KOTOPOM YCTPONCTBO COXpaHeHUs
(HakonMeHns1) 3HEpPruM B pexnme paboTbl HA HAKOMMEHHON 3HEPTUM CUYUTAKT UCTOLEHHON (pa3psi)XeHHol) B
YCTAHOBUBLUMXCS Pabounx ycroBusix.

3.4.28 BpemMsa BOCCTaHOBJ/IEHUA 3Heprun (restored energy time): MakcumanbHoe Bpems, Heob6xoau-
Moe An1s nepesapsaga YCTPOMCTBaA HakoneHUsa aHeprum VMBI NOCTOSAHHOMO Toka, npu pa6oTe B HOPMasib-
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HOM peXxume n npu yCTaHOBﬂeHHOVI 3ap;|,qH0|7| €MKOCTN, ANA BOCCTaHOBJ/IeEHNUA YCTaHOBJ/IEHHOIoO BpPeEMEHU
paboTbl Ha HAKOM/IEHHON 3HEPIUN.

3.4.29 TemnepaTypa oKpyXatower cpegbl (ambient temperature): TemnepaTypa Bo3gyxa Wau ApYroi
cpefibl B 30He YCTaHOBKM 060pyA0BaHuUs.

MpumeyaHne — B npouecce M3MepeHNst TeMnepaTypbl OKpyXatowel cpefbl U3MepuTenbHbIi npuéop
(30HA) JO/MKEH ObITb 3KPAHMPOBAH OT CKBO3HSIKOB W HarpeBa M3/yYeHnem.

[IEC 60050-826:2004, 826-10-03, n3aMeHeHO — CJ/I0BO «CpefHAA» UCKIOUYEHO U npumMedaHune nepedpa-
31pOBaHO]

3.5 BxogHble BeIMYNHDI

3.5.1 gonyctumMmoe OTK/IOHEHME BXOAHOro HanpsxeHusa (input voltage tolerance): MakcumanbHoe us-
MEHEeHMe YCTaHOBMBLUETOCA BXOAHOIO HaMpPsXeHWUs Npu HOPMasibHOM pexunme paboTbl, yCTaHOB/IEHHOE W3-
roToBUTENEM.

3.5.2 ponycTMMoe OTK/IOHEeHWe BXOAHOW 4acToTbl (input frequency tolerance): MakcumasnbHoe U3-
MEHEeHne yCTaHOBUBLLEWCA BXOLHOM 4acToTbl MpU HOPMaJ/IbHOM pexume paboTbl, ycTaHOBMEHHOE W3roTo-
BUTENEM.

3.5.3 Koah(hMUMEHT MOLHOCTU Ha BxoAe (input power factor): OTHOWEHWE BXOAHOW aKTUBHOW MOLL-
HOCTW K BXOAHOIW MNOJIHOW MowHOCTU MBI NOCTOSAHHOrO TOKa npyv HOPMasibHOM pexnme paboTbl npu
HOMWHaNIbHOM BXOAHOM HanpsXXeHWW, HOMWHANIbHOW Harpyske ¥ npu NOJIHOCTbIO 3aps)XeHHOM YCTpOiiCcTBe
HaKoMn/1eHUs 3HEePrunn.

3.5.4 HOMUMHaNbHbIA BXOoAHOW ToK MBI noctosiHHOro toka (DC UPS rated input current): BxogHoW
Tok VIBIMT NOCTOAHHOrO TOKa Npyv HOPMasibHOM pexunme paboTbl, HOMWHAMILHOM BXOLHOM HanpsXeHuw,
HOMWHASIbHOI Harpy3ke U NOJIHOCTbI0 3apPsHKEHHOM YCTPOWCTBE HaKOMAEHUS 3HEPrUun.

3.5.5 MakcumasnbHbIi BxoAHOW TOK VMBI nocTtossHHOro toka (DC UPS maximum input current):
BxogHoli Tok npu pa6ote MBI NOCTOSAHHOrO TOKa Npu HOPMas/lbHOM pexmme paboTbl Npu Hauxyalwux
YCNOBUAX BXOAHOINo HanpsaxXeHus, HOMWHANbLHOWN Harpyske m nNosIHOCTbO pa3psAXeHHOM yCTpOVICTBe HaKO-
NMJIEHNA 3HEpPruu.

3.5.6 nyckoBoi Tok MBI nocTtossHHOro Toka (DC UPS inrush current): MakcumasnibHOe MrIHOBEHHOE
3HayeHve BXOAHOro Toka npu BkAtoveHun MBI NOCTOAHHOIO TOKa nNpu HOPMaslbHOM pexume padoThl.

3.5.7 nckaxxeHme BXOA4HOro Toka (input current distortion): MakcumanbHOe rapMOHMWYECKOE UCKaXeHue
BXOAHOI0 TOKa Npu HOPMaslbHOM pexmme paboTbl.

3.5.8 NoNHOE conpoTUBIEHNE UCTOYHUKA NUTaHuA (supply impedance): MonHoe conpoTnBNEHNsA UC-
TOYHUKa nuTaHuA, Ha Beoge MBI NOCTOAHHOrO TOKa.

3.5.9 BbicOKOMMMNenaHcHoe noepexaeHue (high impedance failure): MoepexaeHne, Npy KOTOPOM UM-
nefaHc UCTOYHMKA MUTAHUA CUMTAIOT PaBHbIM 6ECKOHEUYHOCTH.

3.5.10 HM3KommnegaHcHoe nospexaeHue (low impedance failure): MoBpexaeHue, Npu KOTOPOM UM-
nefaHc UCTOYHMKA MUTAHUSA CUYMTAIOT PaBHbIM HYJIO.

3.5.11 yCNnoBHbIi TOK KOPOTKOro 3amMblikaHus /cp (prospective short-circuit current, /cp): CpeaHekBa-
ApaTnyHoe 3HayeHue TokKa, KOTopblii MOr Obl NpoTekaTb, ecnu 6bl NPOBOAHUKN LLENM MCTOYHMKA 3nekTponuTa-
HWUA BGblNN 3aMKHYTbl HAKOPOTKO NPV MOMOLLY NMPOBOAHWKOB C HE3HAYMTE/IbHLIM CONPOTUB/IEHNEM.

3.6 BbIXxogHble BeMNYNHbBI

3.6.1 BbIXOAHOE HanpshkeHue (output voltage): 3HauyeHMe NOCTOAHHOrO Toka (ecnm ANs KOHKPETHO
Harpys3ky He ykasaHo WHOE) HanpsXeHUs Ha BbIXOAHbIX KOHTAKTHbIX 3aXuMax.

3.6.2 fonycKkaemoe OTK/IOHEHME BbIXOOHOIo HanpsXXeHusa (output voltage tolerance): MakcumanbHoe
M3MEHEHNEe YyCTaHOBUBLUETOCA 3HAYeHUs BbIXOAHOrO HanpshkeHWsi npu HopMasibHOW pa6oTe VMBI nocTo-
AHHOIO TOKa unn B pexume paboTbl HA HAKOMIEHHOW 3HEepruu.

3.6.3 BbIXOAHOM TOK (output current): 3HayeHMe NOCTOSIHHOrO Toka (ECNU ANA KOHKPETHOW Harpysku He
yKa3zaHO MHOE) Ha BbIXOAHbIX KOHTAKTHbIX 3aXWNMax.

3.6.4 neperpysoyHasa cnocobHocTb (overload capability): OTHOWeHNe BbIXOAHOIO TOKa K HOMUHa N b-
HOMY TOKY 3a 3ajaHHOe Bpems.

3.6.5 BbIXxOogHasA MOLWHOCTb (output power): MOLWHOCTb, AOCTYNHAA Ha BbIXOAHbIX KOHTAKTHbIX 3@XW-
Max MBI NOCTOAHHOro TOKa.

3.6.6 pacnpegeneHne Harpysku (load sharing): OgHOBpeMeHHaa nogavya NUTaHusa K Harpyske oT ABYX
1 60/bll€ UCTOYHMKOB NUTAHWUS.
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Mprymep — OfHa LUMHA Harpysku NuUTaeTcst oT ABYX wunn 6onee MBI NOCTOSAHHOIO TOKa C napasisiesibHow
KOHoUrypaumei.

MpumeyvyaHne — J[onu, BblaensemMble KaXaoMy UCTOYHUKY NUTaHUSA, He 06sa3arTesnibHoO OAVHaKoBbIE.

3.6.7 HOMUHa/IbHasA BbIXo4Has MOLLHOCTL (rated output power): AnuTenbHas BbIXoAHasAs MOLWHOCTb,
yCTaHOBJ/IEHHAA M3rOTOBUTEJIEM.

3.6.8 nynbcupytoulee HanpsaxeHue (ripple voltage): NMepemMeHHasa cocTasiAoLWas HanPsXXeHUsa Ha CTo-
pOHEe MOCTOSHHOTO TOKa (PYHKLMOHaIbHOIo 6/10Ka.

[IEC 60050-551:1998, 551-17-27, n3MEHEHO — CJ/IOBO «MNpeobpa3oBaTtesib» 3aMEHEeHO Ha «(YHKLMNO-
HaNbHbI 610K»]

4 YcnoBusa oKpyxaroulei cpeapbl

4.1 WcnbiTatenbHaa cpepa

McnbiTaTtensHasa cpefa, npuMeHuMasn K Hactofllemy cTaHgapTy, A0/KHa COOTBETCTBOBaThL CTEMNeHn 3a-
rpsasHeHusa 2 no IEC 60664-1 n ycnosuaM, onpefesieHHbIM B pasfene 4, ecnu gpyrsme 3HadyeHus He corsaco-
BaHbl MeXAy M3rotoBuTesieM/nocTaBLLIMKOM U noTpebutenem.

MpumeuaHne — CrTeneHb 3arpsA3HEHNs SBNSAETCS XapakTepUCTUKOW OKpYXatoLLein cpegpl 1 nogpobHo onvca-
Ha B IEC 60664-1, rge ycTaHOB/IEHO CriegyloLlee:

- CTeneHb 3arpsA3HeHns 1 NPUMEHSOT MPU OTCYTCTBUM 3arpsA3HEHW A UKW NPY HAIMYUK TOSIbKO CYXOrO HEMpPOBOZASA-
LLErO 3arpsA3HeHNs;

- CTEeNeHb 3arpsi3HEHUS 2 MPUMEHSIOT MPU Ha/IMYMM TOSIbKO HEMPOBOASLLETO 3arps3HEHNs, KOTOPOE MOXET cTaTb
BpeMeHHO npoBoasALlnM B C/lydae KOHAeHCauun Bnaru;

- CTeneHb 3arpas3HeHus 3 NPUMEHSIIOT NPY HasIMYMK NIOKaUIbHON OKpyXatoLleli cpeibl B 060pyfoBaHKn, KOTopast
ABMSETCA NPOBOAALLMM 3arpsA3HEHNEM WM CyXUM HEMPOBOAALLMUM 3arps3HEHNEM, KOTOPOE MOIJ/I0 CTaTb NPOBOAALMM B
C/lydae KoHAeHcauun Bnaru.

4.2 HopmasibHble ycnoBus

4.2.1 dyHKUMOHMpOBaHMe (paboTa)

4.2.1.1 TemnepaTtypa OKpyXarLei cpeabl 1 OTHOCUTENIbHAA BNaXHOCTb

MBI NoCTOAHHOIO TOKa A0MKHbI ObITh NPUrOAHbI ANA paboTbl NPUM HOMUHAMBHbBIX peXxumax npu cnepy-
OLWUX MUHUMasbHbBIX Anana3oHax yCl0BUIA OKpyXatoLein cpeabl:

- Temnepartypa ot nnwc 15 °C go natwc 30 °C;

- OTHOCUTENbHas BriaxHocTb oT 10 °C go 75 % 6e3 KoHAeHcauuu.

CooTBeTCTBUE NOL4TBEPXAAT UCNbiTaHneMm NBIM NOCTOAHHOIO TOKa, YKa3aHHbIM B 6.5.3.

MpumeuvaHne — TpebosaHve, npeabsasnsemoe K MBI NOCTOAHHOIO Toka npu paboTte 3a npegenamn MUHW-
MaJlbHbIX AMana3oHoB OKpyXatoLLlei cpefbl, CHATAeTCA HEHOPMaslbHbIM ycioBrem. Cwm. 4.3.

CooTBeTCTBME Bblleyka3aHHbIM gnanasoHaMm TeMnepaTypbl U OTHOCUTENbHON BNaXHOCTW NOA-
TBepxgawT B cooTBeTCcTBMM ¢ IEC TR 60721-4-3 npu BbINOAIHEHUM AEWCTBUIA, yKkasaHHbIX B 6.5.3. [0-
NONHUTE/IbHblE Pa3bACHEHUA CM. B NpunoxeHun G.

4.2.1.2 BbicoTa

MBI NOCTOAHHOIO TOKa, COOTBETCTBYHLWMNE HACTOsAWEMY CTaHAAPTY, AO/KHbI ObliTb NpeAHa3HayeHbl
ANnsA paboTbl NPM HOMUHA/bHbLIX PeXMUMax Ha BbicoTe A0 1000 M BKIOYMTENbHO Haf YPOBHEM MOpS.

Ecnv mexay u3rotoButenemM/noctaBlLIMKOM U noTpebutenem cornacosaHo npumeHeHue VBl nocTo-
AHHOrO TOKa Ha cneuunanbHoOl BbicoTe, npesBbiwatowein 1000 M, M3roTOBUTENb AO/DKEH YCTAHOBUTL A5 3TOM
BbICOTbI:

- HOBYI0O HOMWHAJIbHYIO BbIXOAHYH MOLWHOCTbL, €C/IN OHAa OTNMYaeTCcss 0T HOMUHA/IbHOW BbIXOAHOMN
MOLWHOCTW, YCTAHOB/IEHHOW ANS HOPMasibHbIX YCNOBUIA.

MpumeuaHue — T[puBeseHHast HWxe Tabnuua 1 siBnseTcs pekoMeHayemoii. CBeaeHUs TabuLbl oTpaxarT
MPUMEP CHWXEHUSI MOLLHOCTU B 3aBWCYMOCTU OT BbICOTbI.
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Tabnuya 1— KoathumumeHTbl CHKEHUSS MOLLLHOCTM NPU NPUMEHEHWU Ha BbicoTe cBbiwe 1000 M

BbicoTa Hag, ypoBHEM Mopst KoadhdpmupeHT cHmkeHns

M thyTbI KOHBEKLIMOHHOE OX/TaxaeHue MpyHYAUTENbHOE BO3AYLLHOE OXNaKAeHVe
1000 3300 1,000 1,000
1200 4000 0,994 0,990
1500 5000 0,985 0,975
2000 6600 0,970 0,950
2500 8300 0,955 0,925
3000 10 000 0,940 0,900
3500 11 600 0,925 0,875
3600 12 000 0,922 0,870
4000 13 200 0,910 0,850
4200 14 000 0,904 0,840
4500 15 000 0,895 0,825
5000 16 500 0,880 0,800

HacTosiwan Tabnuua npuBegeHa B ANSI C57.96-1999 ansi Harpy3ouHbIX pacnpeaenuteneii Cyxoro Tuna u cuno-
BbIX TpaHchopmaTopoB.
3HayYeHns A1l HeykasaHHbIX BbICOT 0ObIYHO BbIYUC/IAOTCS UHTEPMONALUEN.

4.2.2 XpaHeHue u TpaHcnopTupoBaHue

O6opygoBaHue VBl NOCTOAHHOIO TOKa, COOTBETCTBYHOLLEE HacCToAWeMmy cTaHAapTy, LOJ/HKHO OblTb
NPUroAHO A/ CTaLMOHApHOro XpaHeHus B 3[4aHuAX WU 6bITb NPUTOAHLIM ANA TPAHCNOPTUPOBaHUA NpWU nepe-
MeLeHnn B CTaHAapTHOW TPaHCNOPTMPOBOYHONW ynakoBKE B repMeTMUHbIX OTCEKax camosieToB WA aBTOMO-
6UbHLIM TPAHCMOPTOM MPU CAEAYILWNX MUHUMAbHbIX Anana3oHax YC/I0BuiA OKpyxalLeid cpebl:

- Temnepartypa ot MuHyc 25 °C go nntoc 55 °C;

- OTHOCUTENbHAas BNaxHocTb oT 10 % A0 95 % (6e3 BbiNnajeHUs KoHAeHcaTa).

CooTBeTCTBME NOATBeEPXAaT ncnolTaHnem VIBIN NOCTOAHHOIO TOKa, yKa3aHHbiM B 6.5.2.

YnakoBka, KOHCTPYKTUBHO He NpejHa3HavyeHHas AN BNaXHbIX (BblNafeHne KOHAEeHcaTa) YC/i0Buii OKpy-
Xawuwe cpegbl, HE0O6X04MMO CHabBAUTb 3TUKETKOW, coaepXallein MapkupoBKy € npeaynpexiaeHunem.

Ecnu usrotoButenem WBI MOCTOAHHOIO TOKa He yka3aHo MHoe, o6opyposaHue VBl MoOCTOAHHOrO
TOKa, COOTBETCTBYIOLLEE HACTOALWEMY CTaHAaPTY, AO/IKHO [OMYCKATbCA K XPaHEHWUI0 Ha BbiCOTE ChaB/IEHNEM
BO3ayxa He meHee 70 kla.

MpumevaHne — [daBneHne Bo3gyxa Ha BbicoTe 3000 M Hag ypOBHEM MOpsi cOCTaBnseT NpPUbAM3NTENBHO
70 «Ma.

[ns ycTpoiicTBa HakonsieHusi (COXpaHeHWUsl) IHEPrMU MOryT NoTpeboBaTbCs ApYrMe YCNOBUS XpaHeHUs
M TPAHCMOPTUPOBAHWSA, Hanpumep, Ana GaTapen NpoAo/IKUTENIbHOE BO3AECTBUME BbICOKOW UM HU3KON TEM-
nepaTtypbl OKpyXaloLleri cpefbl MOXeT NMOB/MATb Ha CPOK cnyx6bl 6atapeun. M3rotoButens Garapeu, kak
npasu/0, NpefocTaBsieT MHCTPYKLMU N0 TPAHCMOPTUPOBAHWIO, XPaHEHWID 1 Nof3apsiake GaTapeun.

4.3 CneuvanbHble yCrioBuUA

4.3.1 O6uwue NoNoXeHUs

YcnoBusi, ycTaHOBNEHHbIE B 4.3, NPUMEHSAT B TOM C/lyvyae, ec/ii Mo COrflalleHnio Mexay M3rotoBuTe-
nem n notpebutenem MoryT notpeboBaTtbCsa crneymanbHas KOHCTPYKUMUSA W/Man OyHKUUMKM cneynanbHOn 3alm-
Tbl. MoTpebuTens AO/MKEH naeHTudnympoBaTb n0b6bie TpeboBaHMA, KOTOPblE OT/INYAKTCA OT HOPMasibHbIX
YCNOBUIA, YCTAHOB/IEHHbIX B 4.2.
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4.3.2 dyHKUMOHMpOBaHWe (paboTa)

CneunanbHble YyCI0BUSI OKpyXatloLeli cpefbl, KOTOpble ceayeT yka3aTb, BKKOYAKT Criefyolmne cayyau:
- CTeneHb 3arpsisHeHns Bbiwe 2 (CM. npumedaHune K 4.1);

- ycnoBus TemnepaTtypbl U OTHOCUTENIbHOW BNAXHOCTWU NpPEeBbIW AT 3HAYEHUs, yka3aHHble B 4.2;

- YCNI0BUA BbICOTbI NPEBbIWAT 3HAYEHUSA, YKa3aHHble B 4.2;

- BO34eiicTBMe BMOpauuii, yaapoB U HaK/IOHOB.

MpumeyaHne 1— 370 pacnpocTpaHsieTcs Ha VBl NOCTOSAHHOIO TOKa, YCTAHOB/IEHHON Ha TPaHCMOPTHOM
cpefCcTBe WM MOPCKOM CyAHe;

- BO3JeiCTBNE CUN C YCKOPEHWEM MPU 3EMJIETPSICEHUMN.
MpumeyaHune 2— Bonee nogpobHast Hopmauus npueeaeHa B IEC 60068-3-3;

- 9/1eKTpoMarHMTHas ycToinyMBOCTb, MpeBblllakw,asd HopMaTuBHble TpeboBaHusa IEC 62040-2;

- pagmoakTuBHas YCTOWYMBOCTb NPU YPOBHAX pajualuu, 4YpesmepHo MpeBbiaklwnx YPOBHU ecTe-
CTBEHHOr0 hOoHa;

- noboe n3 cnefyroLIMX YCAOBUIA: BNaXHOCTb, Nap, rpubbl, Hacekomble, MNblb NapasnToB, abpasnBHas
Nbi/lb, KOPPO3WiiHbIE ra3bl, COMEHbI BO3AYX WM 3arpPsA3HEHHbIN oxNaxaatwlmiics xnagareHT, noppexaatoume
napbl, B3pbiBYaTble CMECW MblAN UNN ra30B, orpaHnyeHns BeHTunAuum (ana VIBIM noctosaHHOro toka w/nnu
6aTtapen), U3nyyeHHoe WAM NPOBOAMMOE TEMO OT APYrUX UCTOYHUKOB.

4.3.3 XpaHeHue 1 TpaHcnopTupoBaHue

CneuunanbHble YyCNOBUA XpaHeHWsa 1M TPaHCNOPTUPOBAaHMWSA, KOTOpble cnefyeT ykasaTb, BKIOYaT cayyaun:

- ycnoBusa Temnepartypbl M OTHOCUTENbHON B/I@XHOCTU, NpeBbilalLMe 3HaYeHUs, ykasaHHbole B 4.2;

- YC/I0BMSA BbICOTbI NPEBbILAT 3HAYEHUSA, yKa3aHHble B 4.2;

- BO3AelicTBMe aBapuiiHOW BmGpauuu, yaapos, HaK/TIOHOB U CU YCKOPEHUSA Npu 3eM/IeTPSACeHNnn;

- cneynasnbHble YCNOBUA TPpaHCNOPTUpPOBaHUA u TpeboBaHua nNo obpaleHunto ¢ 060pya0BaHNEM.

5 SneKkTpuyeckue yCcrioBusl, aKCM/lyaTaluyoHHbIe XapaKTepucTUKn
N yKa3biBaeMble BE/IMUNHBI

5.1 O6wme NoNoxeHms

5.1.1 KoHdurypauma MBI nocToOAHHOro Toka

M3rotosutens/noctaswuk MBI NOCTOAHHOIO TOKa fonXeH ykasaTb M onucaTtb kKoHdurypauyuw WBI
MOCTOSAAHHOIO TOKa, BK/lo4as:

- KonnuectBo 610KOB MBI NMOCTOAHHOIO TOKa W UX TONOOTUIO,

- YPOBEHb pPE3epBUPYEMOCTMN, €C/IN MPUMEHUMO, U

- BBOAHOW Bblk/to4vaTesnib NBIT MOCTOAHHOIO TOKa, HEO6XOAMMbIA A/ COeAVMHEHUS, MPepbiBaHusA,
nepefayn wam pasbefuHeHus.

Mpu geknapupoBaHUy 1 oNnucaHnn KOHUrypauum pekoMeHayeTcsa CCbllaTbCsA Ha NPMMEeHUMble noapas-
Jenbl Y PUCYHKN NPUOXEHUA A n B, c BHECEHMEM WX B NepeyvyeHb TEXHUYECKUX AaHHbiX. MpunoxeHue C co-
JEepXuUT nepevyeHb PEKOMEHyeMblX TEXHUYECKUX faHHbIX. YKa3aHHble TeEXHUYEeCKNe [aHHble peKoMeHayeTcs
BK/IlOYATb B PYKOBOACTBO Mo akcnnyatauuun NBIT NOCTOAHHOIO TOKa.

5.1.2 MapkupoBKa N MHCTPYKLNU

MBI NoCTOAHHOIO TOKa, COOTBETCTBYHOLWMIA HACTOSALWEMY CTaHA4APTY, AO/HKEH COAepPXaTb MapKMPOBKY,
CHabXEeHHYI0 COOTBETCTBYHOLWMUMY WUHCTPYKUMAMMK NO ycTaHOoBKe u paboTte VMBI NOCTOAHHOrO ToKa gna ero
opraHoB ynpaB/ieHUs U UHAUKaLUK.

5.2 TpeboBaHWA K BXOAHbIM XapakTepuctukam WBIT NOCTOAHHOro Toka

5.2.1 YcnoBus gnsi HOPMasIbHOIO pexuma paboTbl

MBI NOoCTOAHHOIO TOKa, COOTBETCTBYHUWMIA HacToAWweMy cTaHgapTy, AO/DKEH ObiTb COBMECTUM C 06-
LLEeAOCTYNHbIMA HU3KOBO/IbTHLIMU CETAMU 3/1EKTPOCHABGXKEHUSA U 6bITb CMNOCO6HLIM COXPaHATb HOPMaslbHbIA
pexum paboTbl Npu NOAKNYEHUN K BXOAHOMY UCTOUYHUKY NMUTAHWA NEepeMeHHOro Toka, obecneunBas cnegy-
IoLMe XxapakTepucTuku:

a) HOMMWHa/IbHOEe HanpsXeHue;
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b) n3ameHeHne cpepHeKBagpPaTNYECKOro 3HauYeHUa HanpsxeHua £10 % oT HOMUHaNIbHOTo Hanpsa-
XeHus;

C) HOMUHAa/IbHYIO 4acToTy;

d) n3MeHeHMne YacToTbl +2 % 0T HOMUHa/IbHOW 4YacTOThl;

e) ANnsa TpexdasHoro BXOAHOI0 HanpsiXeHus — AucbanaHc HanpsbkeHus ¢ OoTHoweHuem gucbanaHca
5 %;

f) koadhpuMLUMEHT MOMHBLIX FTAPMOHUYECKNX UCKaxXeHui (M) HanpskeHna He 6onee 8 % C mMakcu-
Mas/ibHbIM YPOBHEM WHAMBUAYAJIbHbIX TAPMOHUYECKMX HaNPSXeHWI, COOTBETCTBYHOLWNX YPOBHAM COBMECTU-
MOCTW ANA UHAMBUAYANbHbIX TAPMOHUYECKUX HaNpsXXeHWUli B HU3KOBOJIbTHLIX CeTAX, MPUBEAEHHbIX B Tabnu-
ue 2. Cm. npumeyaHune 3;

) nepexofHble HanpsXXeHus, HaslokKeHHble BbICOKOYACTOTHbIE HaNpsXXeHus W Apyrue snekrpuyeckue
NoMexu, Hanpumep, Bbl3BaHHbIE MOJIHUEN WM €MKOCTHbIM, WM WHAYKTUBHbIM NepekntoyeHnemM; B npegenax
YPOBHE MOMEXOYCTOWYMBOCTM, YyCTaHOBMEHHbIX IEC 62040-2.

MpumevyaHne 1— YMeHbLUEHNE YACTOThI, Kak NpeanonaraeTcs, He cCoBnagaeT C yBE/IMYEHUEM JIMHENHOTO Ha-
NPSHKEHUSI NePEMEHHOI0 TOKa, U HaobopoT.

MpumevyaHne 2 — BblleynoMsHyTble Npeaenbl NPUMEHSIOTCA K 06LEeA0CTYMNHbIM HU3KOBOJIbTHBIM CETAM
3HeprocHabxeHus. [1na obecneyveHusi 6onee XecTKMX yCoBuin MoryT notpebosatbesi B NOCTOAHHOrO ToKa, pa3pabo-
TaHHble 415 NPOMbILLIEHHOTO NPUMEHEHUSI UK C 3HEProcHabXeHWeM OT OTAE/bHOro reHepartopa. oTpeéutens A0MKeH
onpeaenuTb YCNoBusa NpPUMEHEHUs. B OTCyTCTBME Takoi nHpopMaummn n3rotoBuTeIb/NOCTaBLUMK MOXET NPUMEHUTb CBOV
OnMbIT OTHOCUTE/IbBHO COBMECTMMOCTM KOHCTPYKLUW A1 Npeanoiaraémoi yCTaHOBKU.

MpumevyaHne 3 — YPOBHM 3/IEKTPOMArHUTHON COBMECTUMOCTU ON1S1 OTAE/bHLIX FAPMOHUYECKUX Hanps-
XEHWIA B 06LLEAOCTYMHbIX HU3KOBO/IbTHLIX CETSAX ycTaHoBMeHbl B IEC 61000-2-2. Tabnvua 2 SiBMSIETCS BbIAEPXKKON U3
IEC 61000-2-2:2002, npeacTaBnsiolleli Takne ypoBHY COBMECTUMOCTU (CpefHeKBaapaTUYecKme 3HaUYeHUs Kak MPOLEHT
OT cpefHeKBaApaTNYeCKOro 3Ha4eHNsA OCHOBHOIO KOMIMOHEHTA).

Tabnu La 2— YpPOBHM COBMECTUMOCTMU A1 OTAE/IbHbIX rapMOHUYECKMX Haﬂpﬂ)KeHMIz B HU3KOBOJ/1IbTHbIX CETAX

HeueTHas rapmoHvika, He KpatHaa 3 HeueTHas rapMoHVKa, kpatHas 3a YeTHasa rapmoHuka
Mopsaok HanpsvxeHne MNopsaok HanpsbkeHne Mopsaok HanpshxeHve
rapMOHUKNY, rapmMoHuKK, % rapMOHUKN, M rapmoHuKn, % rapMOHWKK, N rapmMoHuky, %
5 6 3 5 2 2
7 5 9 15 4 1
n 35 15 0,4 6 0,5
13 3 21 0,3 8 0,5
17 <n <49 2,27 «(17/n) — 0,27 21 < n<45 0,2 10 < n <50 0,25 «(10/n) + 0,25

a YpOBHW, yKasaHHble A1 HeYeTHbIX rapMOHUK, KOTOpble SBMAKTCA KpaTHbIMW 3, MPUMEHSIIOT K Hy/eBbIM rap-
MOHVKam nocnegosatesnisHocTh. Kpome Toro, B TpexdhasHoii ceTn 6e3 HeilTpasbHOro NpoBOAHUKA WM 6e3 Harpysku,
NOAKTIOYEHHON MEXAY NMHMER 1 3emneit, 3HadeHns 3-i 1 9-i1 rapMOHKK MOTYT 6bITb HAMHOTO HWXKE, YEM YPOBHMW CO-
BMECTMMOCTU, B 3aBUCUMOCTY OT AncbanaHca CUCTEMBI.

5.2.2 BxogHble XxapakTepucTukun, onpeneniaemMble N3rotToBUTeNiemM

M3roToBuTeNb 0653aH ykasaTb hakTuyeckue u npuMeHuMble BXOAHble XapakTepucTuku. B gononHeHue
K cBeeHUAM, npuBeaeHHbIM B 5.2.1, ykasbiBalT cnegylowne xapakTepucTukn:

a) yncno as;

b) TpebGoBaHWA K HENTpanu;

C) HOMMHa/IbHbIN TOK;

d) Koa(pPULMEHT MOLLHOCTMN NpY HOMUHAIBHOM TOKE;

€) XapaKTepucTUKM MyCKOBOrO TOKa;

f) MakcMmanbHoe ycTaHOBMBLUEECHA 3HAYEHME TOKA B HaMXyALWWNX YCNOBUSX, BKOYas BO3AeNCTBME 3a-
psga 6aTapen, gonycTUMoe OTK/IOHEHUE B 3/IEKTPOCETU (Hanpumep, AONYCTUMOE OTKNOHEHUE HanpshKeHUs
+10 %) n nobas NOCTOAHHO pa3pelleHHan neperpyska; U TOK Neperpysku, rge NnpMmMeHMma Kpueasi 3aBUCUMO-
CTW TOKa OT BPEMEHU;
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g) NOSIHOe rapMOHNYECKOE MCKaxKeHWe MM Toka v MUHMMAasbHbIA YC/TOBHbIN TOK KOPOTKOrO 3ambl-
KaHus /cp, AN BXOLHOTO MUTaHWs NEPeMEeHHOro Toka /1S COOTBETCTBUS 3asiBneHHoMy MU Toka.

MpumedyaHue 1— [4ns uenein cooTBETCTBUA TpeboBaHNAM K TOKy I/ MUHMMasbHbIV YCNOBHbIM TOK KOPOT-
KOro 3aMblKaHs 06bIYHO yKa3blBAETCA KPaTHbIM HOMWHAIbHOMY BXOAHOMY TOKY MBI NOCTOAHHOIo Toka. O6bIYHO 31O
3HayeHve yBesmumsaeTca B 33 pasa Mpu HOMWHaNILHOM BXOAHOM Toke < 300 A 1 B 20 pa3 npy HOMUHa/IbHOM BXOAHOM
Toke > 300 A. Hanpumep, ana NBIM NOCTOAHHOIO TOKa C HOMUHA/IbHLIM BXOAHLIM TOKOM 16 A MUHUMaJ/TbHbIA YCMTOBHbIM
TOK KOPOTKOrO 3aMblKaHUA OT BXOAHOI0 UCTOYHMKA NepeMeHHOro Toka coctasniseT 33 « 16 A = 528 A;

h) xapakTepucTmkn Toka yTeykn Ha 3eMato (ecnun oHu Bbiwe 3,5 MA);
i) COBMECTMMOCTb C cucTemoli 3azemneHnss nepemeHHoro Toka (TN, TT wnnm IT, kak onpeaeneHo B IEC
60364-1).

MpumeuyaHue 2— [leknapauusi MOXeT GbiTb NPeACTaB/ieHa B (hOPMe NepeuHsi TEXHUUYECKUX AaHHbIX 1 BK/IHO-
ueHa B PyKOBOZCTBO Mo/ib3oBatens. B npunoxeHun C npeAcTaBieH nepeyeHb PEKOMEHAYEMbIX TEXHUYECKUX AaHHbIX A1
BK/IOUEHVSI B ieKapaLmio.

5.2.3 XapaKTepucTukn n ycnoBusi, ycTtaHaBNMBaeMble nNoTpebutenem

MoTpebuTens yctaHaBAMBaET YC/IOBUSA U XapakTepucTukun, Asnsatlmnecs 6onee XecTkumu, Yem ykasaH-
Hble U3TOTOBUTEJNIEM.

Hanpumep, noTpebutenb yctaHaBNMBaeT AOMOJSIHUTENbHbIE YC/NOBUS C y4eTOM TpeboBaHuMii Hauumo-
HaNbHbIX NpaBu/a 3NEKTPOMOHTaxa uaM HebnaronpuAaTHLIX YCNOBUWIA, BKOYasa chneuunanbHble ycnoBus 06-
CNyXWBaHUA:

a) NpeAlwecTByOLWME TAPMOHNYECKME UCKAXKXEHNS HAMPSXXEHNS, B C/lydae ecnuv npesbiwakwT 75 % ypos-
HS 9NeKTpoMarHuTHoli coemectumoctn OMC IEC 61000-2-2 B npegnonaraemoi Touke cesasm ¢ MBI nocTo-
AHHOro Toka. Cm. npnmeyaHue 3 k 5.2.1;

b) Tpeb6oBaHMSA MO KOOpAMHALMK C XapaKTepUCTMKaMM 3alMTHbIX YCTPONCTB BXOoA4HOro nutaHus WBIM1
MOCTOSAHHOIO TOKa;

c) Tpe6oBaHusA ana msonsauum noncos MBI NOCTOSHHOIO TOKA Ha BXOfe NUTAHUSA NePEMEHHOTr0 TOKa;

d) xapakTepucTukn pe3epBHOrO reHeparopa Mnpu ero Haan4uu.

MpnmeyaHne — B IEC 60034-22 npvBefeH nepeyveHb XapakTepucTuk s reHepaTopHbIX YCTaHOBOK Ha Oc-
HOBe ABuUrarens BHyTPEeHHEero cropaHusi.

MepeyncneHHble Bbile TpeboBaHMs MOryT noTpeboBaTb cneunanbHbiX KOHCTPYKTUBHbLIX U/MAnN 3aluT-
HbIX (OYHKLUWIA.

5.3 TpeboBaHus K BbIXOAHbIM XapakTepuctukam VBl NOCTOAHHOro Toka

5.3.1 Ycnosua gna VBN NoCcTOAHHOIoO ToKa No NMUTaHUIo Harpysku

3aBucuT:

- BbIMOJIHAKTCA NIN BXOAHbIE YC/I0BUSA, yKa3aHHble B 5.2.1, nam

- LOCTYMHO NI YCTPOMCTBO COXPaHEeHUs (HaKOMNEHNS) SHEPTUN.

MBI NMOCTOAHHOIO TOKa, COOTBETCTBYHLWMNI HACTOosAWeEMY CTaHOapTy, AO/KEH 6biTb cnocobeH nuTaTb
Harpysku, npefHasHayeHHble A9 NOAKIIYEHUA K pacnpenenuTenbHON ceTu NMOCTOSAHHOrO TOKa M COBMECTU-
Mbl€ C BbIXOAHbIMU XapakKTepuctnkamm MBI noCcTosiHHOIoO TOKa, 3asBJ/IEHHbLIMU NMpon3BoAUTENEM.

5.3.2 BbIXogHble XxapaKTepucTuKn, onpeaensemMbie N3rotoButenem

M3rotToBUTENb AOMXKEH YyKas3aTb (DakTuyeckue u NPUMEHMMbIe BbIXOAHbIE XapaKTepUCTUKW, BKIO4YasA
cnegywouiee:

a) Knaccugukaumo Npon3BoanMTeENbHOCTM (pabounx xapaktepucTuk) XX B cooTBeTcTBUM C 5.3.4;

b) HOMUHa/IbHOE HanpsiXeHue, HanpumMmep, 380 B NOCTOSAHHOIO TOKa;

C) nAeHTUgUKaUMK MNONSAPHOCTEN, AOCTYMHbIX ANSA NOAKAKYEHUS Harpysks, Kak onpegenieHo B
IEC 60364-1:2005, noanyHkT 312.2.4, Hanpumep, L+, L-. CpeaHas Touka M gosmxHa ObiTb yKa3aHa TO/IbKO B
TOM c/lyyae, ecM OHa npefHasHavyeHa [/19 nepejadvv Toka Harpysku, Hanpumep, L+, M, L-;

d) coBmecTumocTb ¢ 3azemnenvem (TN, TT waum IT, kak onpegeneHo B IEC 60364-1:2005, noAnyHKT
312.2.4); BkaoYas MHOpMaLUo O TOM, Kakme NONSAPHOCTU, eC/I TaKOBble MMEKTCHA, MOryT ObiTb 3a3eMeHbI
YCTaHOBLMKOM;

€) meToAbl 3a3eM/IeHNs NO NONAPHOCTY;

f) KOMNOHEHT NepemMeHHOro Toka (Ny/IbCUPYHOLLLEE HAMpPSXEHUE);

) HOMUHAJTIbHYO BbIXOAHYHK MOLHOCTb, BT, U HOMUHaNbHbIV TOK;
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h) cnoCOBHOCTb BblAepXnBaTb NeperpysKku;

i) onpeneneHve orpaHUYeHUin NO TOKY, 3aaBaeMble OTHOLWEHEM OTPaHUYEHUs TOKa K HOMUHA/IbHOMY
BbIXOAHOMY TOKY, KOTOpbI/A MoXeT nepegasatb MBI NOCTOAHHOIO TOKa B TeYeHNe YCTaHOB/IEHHOIO BPEMEHM;

j) oTkA4YawWwas cnocobHOCTL B Clyvyae NOBPEXAEHUSA: HOMUWHA/IbHYH OTK/HO4YalLWy CNoCOBHOCTb B
c/nlyvyae NOBPEXAEHMS yKa3blBalT Kak MakCMMasibHYI OTK/I0YaloLWy cnocobHOCTb 3alMTHOrO YCTPONCTBA, C
koTopbiMm MBI NOCTOAHHOIO TOKa A0J/1XHA OblITb CKOOPAWHNPOBAHA;

k) noTepu npu xonoctom xoae u adppekTMBHOCTb MBI NOCTOAHHOrO TOKa npu 25 %, 50 %, 75 % u
100 % HOMUWHaNbLHOW MUCNbITAaTeNIbHOW Harpysku (CM. npunoxeHue F Ans pyKkoBOACTBA).

MpuMmevyaHne 1 — 3HayeHuss 3PHEKTUBHOCTM OObLIYHO PACCHUTLIBAKOT MPU MPOMEXYTOUHBIX 3HAYEHUSX
Harpysku.

MpumMmeyaHue 2— [feknapauusi MOXET GblTb 0chopmieHa B DOPME NepPeUHs TEXHUYECKUX AaHHbIX U BKIOUEHA
B PYKOBOACTBO Nosib3oBaTenisi. B npunoxeHnn C npeAcTaB/ieH NepeyeHb PEKOMEHAYEMbIX TEXHUUECKMX AaHHbIX A1 PYKO-
BOACTBA, BK/IHOUAIOLLMX KOHKPETHbIE paboume xapakTepPUCTUKU B HEHOPMaSIbHbIX YCI0BUAX, HANPUMeEpP, BbICOKOE BXOAHOE
HanpshxeHWe NepemMeHHOro Toka.

5.3.3 BbIXxogHble XapakTepuCcTUKN U YCrI0BUSA, ycTaHaB/IMBaeMble noTpebutenem

MoTpebuTenb ycTaHaBAMBaET YCNOBUA U XapakTepPUCTUKN, aBnaowmecs 6onee XeCcTKMMKU, YeM yKasaH-
Hble M3roTOBUTENEM.

Hanpumep, noTpebutenb yctaHaBMBaeT AONO/IHUTE IbHbIE YC/I0BUSA C y4eTOM TpebOoBaHNii HaunoHab-
HbIMW npaBuiaMn 3NEKTPOMOHTaXKa Unun He6naronpvaHb|e ycnosusa, BkAw4vaa cneunanbHble yCnoBUA o6cny-
XUBAHNSA:

a) NYyCKOBble XapaKkTepuUCTUKN;

b) MU3MEHALWMECS BO BPEMEHN XapakTepuCcTUKK, BKIOYasa nepuog u pabounin unkn;

C) He3aBuUCcMMOe 3a3emseHune n6oii TpebyemMoi BbIXOAHON MNOMSPHOCTY;

d) npucnocobnenunsi/cpeacTea pacnpeaeneHns Harpysku;

e) TpeboBaHuna ansa nonHow mnsonauymm nontocos VMBI MOCTOAHHOINO TOKa CO CTOPOHbI HarpyskM u ¢ no-
MOLLbI0 pa3beguHUTENIbHOTo YCTPONCTBA;

f) Tpe6oBaHUA NO KOOpPAMHALMUMN XapakTePUCTUK 3alNTHbIX YCTPOWCTB Harpy3ok;

0) TpeboBaHMA K nocnenyrowemMy paclinpeHuno/yBenmyeHmnto;

h) doyHkynoHanbHasa 6e3onacHocTb [cM. IEC 61508 (Bce uvactu)];

i) ypoBeHb pesepBupyemMocTu (CM. npunaoxenue A);

j) aBTOMaTnyeckoe cbpacbiBaHWEe Harpysku.

5.3.4 Knaccudmkayms paboumx xapakTepucTuk

N3rotoButento pekomeHayetcs knaccuguumnposatb MBI NMOCTOAHHOIO TOKa, B COOTBETCTBUM C HACTO-
ALMM CTaH4apTOM, COMlacHO yCTaHOBNEHHOMY koay XX,

raoe X — 6YKBEHHbI CUMBOJI.

MepBas 6ykBa X 0603Ha4YaeT OTK/IOHEHMWE BbIXOAHOIO HanpsXXeHWA B yCTaHOBMBLUUMCS pexume pabo-
Tbl MPU HaA/IMYMN HANPSKEHUS CETW Ha BXOAE U MPUIOXEHUU CTyneH4YaTon (LaroBoOii) Harpy3ku, kak onpe-
neneHo B 6.4.2.9.3.

BTopasa 6ykBa X 0603HayaeT OTK/IOHEHME BbIXOAHOIO Hamnps>XeHUs B YCTAHOBMBLUEMCA PeXume pa-
60Tbl Ha HAKOMJIEHHOW 3HEPruUM U NPUNoXeHUn CTyrneH4aTol (LaroBOli) HArpysku, Kak onpefeneHo B
6.4.2.9.4.

X [O/MKEH NPUHMMATb OAHO W3 CreAyLWNX 3HAYEHNN:

N = n3meHeHune y3KOMos0CHOro BbIXO4HOIO HanpshKeHUs;

W= nsameHeHune LWNPOKONOJIOCHOTO BbIXO4HOIO HarpsiXeHus.

TpeboBaHMA K U3MEHAEMbIM paboynMmM xapakTepucTukam BbIXOAHOro HanpsxeHusa VMBI nocToaHHOro
TOKa onpegensoTca npegenamu, yKkasaHHbIMU Ha pUCyHKe 2.

15



FOCT IEC 62040-5-3—2024

0,001 0,01 01 1,0 100 100,0 10000 100000  100000,0

MpoJomKATENBLHOCTL NEpPEXOAHOro npoLiecca, ¢
PucyHok 2 — VIsmeHsaemas BbIXO4Has xapakrepuctuka

CooTBeTCTBWE YKa3aHHO! U3MEHSAEMO BbIXOLHON HOMUHANBHOI XapakTepUCcT KN NPOBEPAIDT Mpy
npoBefeHUn KBasIMUKaLNOHHbIX, TUNOBbIX UCMbITaHWN, yKasaHHbIX B 6.4.2.9 1 6.4.3, Noaly4YeHHble pe-
3ynbTaThbl UCNbITAHWUIA COXPaHAT B Npejenax npuMmeHseMblX KPUBbIX HA PUCYHKe 2.

MpumeyaHune 1— lMpegensbl, ykasaHHble HA PUCYHKE 2, ABMAIOTCA TUMUYHLIMU A1 TPEGOBaHWI K UMNYIbCHBIM
WCTOYHUKaAM NUTaHUsl, COBMECTUMbIM € TpebosaHusmu ITU-T L.1200.

MpumedyaHune 2— Lenbio knaccudpmkaumm MBI NOCTOSIHHOIO TOKa N0 XapakTepuctukam siBnsieTcs obecne-
YyeHue obuei 6a3bl 418 oueHkn Bcex MBI NOCTOSHHOMO TOKa, NPov3BefeHHbIX KOHKPETHBIM 13roTOBUTENEeM/NoCTaBLLu-
koM. 3TO Mo3Bo/iSeT NoTpebuTensam VMBI NOCTOAHHOro Toka ¢ Nogo6HbIMW HOMUHa/TbHBIMW MOLLHOCTAMU NPOBOAUTL
CpaBHEHWE W3AENNIA, U3TOTOB/IEHHBIX PA3HLIMU U3TOTOBUTENSIMU NPW OAHUX W TEX XE YCNOBUAX U3MEPEHUIA.

MpumevaHune 3— lOTpebUTENSAM HANOMMHAIOT, YTO M3-3a pasHoOOpasus TUMOB Harpysku AaHHblE U3rOTOBU-
Tenein VIBIN NOCTOSAHHOrO TOKa OCHOBbLIBAIOTCH Ha KOHTPOJ/IbHBLIX HArpyskax NpOMbILLIEHHOIO CTaHaapTa, KoTopble UMu-
TUPYIOT TUMOBbIE MPUMEHEHUA Harpy3Ku.

MpumeyaHne 4 — dakTMyeckoe 3HAYEHNE U3MEHAEMON XapakTepUCTUKN NP KOHKPETHOM MPUMEHEHUN MO-
XXEeT NoABEPrHyTbCA U3MEHEHWIO MPY MEPEXOAHbIX YCI0BUSAX HAYMHAasA C HOMUHAIbHOW Harpysku, MHAMBUAYabHOW no-
criefoBaTelbHOCTU 1 MYyCKOBOTO TOKA, KOTOPbIE MOTYT OT/IMYaTbCA OT CUTyauuMil CO CTaHAAPTU3MPOBAHHBLIM MCTbITAHEM.

MpumeyvaHne 5 — VBl NOCTOAHHOIO TOKa C knaccudukaumein xapakrepuctukn NW npeacrasnser coboii
npumep VMBI NOCTOAHHOrO TOKa C Y3KOMOJIOCHbIM BbIXOAHLIM HAarpsiXeHNeM npyv HOPMaslbHOM pexume paboTbl U C
LUVPOKOMNOOCHBIM BbIXOAHBIM HANPsXKeHWeM B pexumMe paboTbl Ha HakonaeHHo aHeprun (Hanpumep, VIBIN NOCTOSAHHOrO
TOKa C NPsMbIM NOAK/OYEHNEM K HAKOMUTENO 3HEPIUn C eAMHNYHBIM npeobpa3oBaHnem Tonosorum). VBN nocTosaHHOro
TOKa VMeeT N3MEHAEMYIO XapaKTePUCTUKY HaMPsHKEHUS, COOTBETCTBYIOLLYIO KpMBOi N Ha puUCyHke 2, npu CTyneHyaTom
(waroBoii) Harpyske npu HOpPMasibHOM pexume paboTbl. VB NOCTOAHHOIO TOKa MMEeT U3MEHAEMYIO XapaKTepucTu-
Ky HamnpspkeHusi, COOTBETCTBYIOLLYIO KpyBoOl W Ha pUCyHKe 2, Npu nepexoge B peXuM paboTbl Ha HaKOMIEHHON SHeprun un
npy CTyneH4yaTol (LWwaroBoii) Harpyske B pexume paboTbl HA HAKONJEHHON SHEPTUN.

MpumeyaHune 6— Cm. npunoxeHve E ana pykoBoacTsa no npowueaype npoBefeHns U3MepeHuii.

MpumeuvaHue 7 — Paboune xapakTepucTuKu, Kak npaBwio, onpegenstorca Tonosorveid VBIM nocTosiHHOro
TOKa — CM. NpunoxeHve B.

5.4 TpeboBaHUA K COXPaHEHWUO 3HEpPrum

5.4.1 O6wme NosIoXeHns

B 5.4 ycTaHOB/EHbl AeTasibHble TPeGOoBaHUs, KOTOpPble OTHOCATCS K BTOPMYHOWM (akKyMyASaTOPHOI)
baTapee, npeactaBnsioweli Hanbonee pacnpocTpaHeHHY TEXHOMNOTNIO, BbIGPaHHY 455 o6ecneyeHus co-
XpaHeHua (HakonaeHus) aHeprun Ans ee ganbHeRLero UCNoib30BaHMA, Korga HefoCcTyNHO BXOAHOE nuTaHue
nepeMeHHOro Toka.

YCTaHOBMEHO, YTO ApYyrne TEeXHOJI0rUmn, Hanpumep, CUCTEMbl BETPSAHOro Aswuratens (MaxoBuka), MOryT
3aMeHUTbL BGaTapeiHble cucTeMbl. Takne TEXHONOTMU MOTYT GbiTb MOMHOCTHI) COBMECTUMbIMU C XapakTepu-
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ctukamn VMBI MOCTOAAHHOIO TOKa, Mpexje BCero npefHa3HavyeHHbIMU AJ15 UCNOMb30BaHUSA akKyMYAsSTOPHbIX
6atapeli. NMpuHUMasa 3TO0 BO BHUMaHWe, TeXHUYeckne TpeboBaHNsA MOryT UCNONb30BaThCA ANA APYTNX TEXHO-
Nnornii coxpaHeHns (HaKOMeHNUS) IHEPIUM MO COrTallEHUD Mexay U3rotosutTenem/nocTaBLMKOM M NnoTpebun-
Tenem, rge 3To NPUMEHUMO.

5.4.2 barapes

5.4.2.1 Tpeb6oBaHusa gnsa Bcex baTtapei

Bartapes, npeaHa3HauyeHHas A/ UCMOJ/Ib30BaHMS B Ka4eCcTBe YCTPOMCTBA COXpPaHeHUs (HakonaeHns)
aHeprun gnsa VMBI NOCTOAHHOrO TOKa, COOTBETCTBYIOLLEr0 HacTosAweMmy cTaHgapTy, AO/DKHA COOTBETCTBO-
BaTb MPUMEHUMbIM MOMIOXEeHUAM cTaHgapTa IEC 62040-1, kacaluwmmesa TpeboBaHnin 6€30nacHOCTA K ee pas-
MEeLLEHNI0, BEHTUNSAUNN, MapKMpPOBKe K 3alinTe 6aTapen.

5.4.2.2 XapakTepuctuki 6atapen, onpegensieMble N3rotToButenem

N3roToBUTENb YKa3biBaeT Clefylolimne xapakTepucTtukm 6arapemn, B pykoBoACTBE MO 3KcnayaTauuu uam
B nepeyHe TexHuyecknx gaHHbix VIBIN nocTtodaHHOro Toka (cm. ta6nuuy C.1):

a) OXngaemblii CPOK CAYXObl [pacyeTHbIN CPOK CAYXObl UM CPOK CAYXObl B peXxume MNOCTOSAHHOTO Noa-
3apaga (pnoTupyrowem pexmme) — HO He 06a];

b) KONMYECTBO G/IOKOB UMM aKKyMYMSiTOPOB W NapasnniesibHbiX MoAynei (NuHeek);

C) HOMMHa/IbHOE HanpsixeHue GaTtapen B LEe0oM;

d) TexHonorvio 6aTtapen (BeHTUAMpyemas UM KnanaHHO-peryanpyemasl, CBUHLOBO-knucnoTHas, Ni-Cd,
nT. A.);

€) HOMUHa/bHYI0 eMKOCTb BaTapen B LesoMm;

f) Bpemsi paboTbl Ha HAKOM/EHHOW 3Heprum (cm. 6.4.4.1);

[l) BpeMs BOCCTaHOBJ/IEHUS 3HEPTUY;

h) HOMUHaNbHYIO TemnepaTypy OKpyXakwlLlen cpeapl;

i) MONSAPHOCTU, NpK Hanuuuu, Tpebylolime 3a3emMIeHUss NPU MOHTaxe (Tosbko Ana Gatapeun, ycTaHaB-
nvBaemMon otaenibHo ot VBIM);

j) cpegHekBagpaTMyHOE 3HauYeHWe MNysbcaunii Toka Npu HOpPMasibHOM pexmnme paboTbl UBI nocTto-
AHHOrO TOKa.

B cnyyae, ecnu yctaHaenMBaemasi otaenbHo oT WBIM 6atapes ABNsSeTCA 4acTbi CUCTEMblI NUTaHWS, a
kabenu ANs NOAKNOYEHUS NUTaHWUS U/MAKN 3allUTHbIe yCTpolicTBa O6aTapen He BXOASIT B KOMMJ/IEKT NOCTaBKM,
nsrotosutens VBl yka3biBaeT cnefyowme AONOMHUTE NbHbIE XapakTepPUCTUKN:

k) MakcuManbHbli TOK 6aTapen B KOHUEe paspsifa B pexume paboTbl HA HAKOMIEHHOW 3Hepruu, ykasaH-
HOM W3rOoTOBUTENEM;

) HOMVUHa/IbHOE 3HaYeHMe Toka NOBPEeXAEHNS N0 MOCTOAHHOMY TOKY;

T) pekomMeHAauuu no nNafeHuio HanpshkeHus B Kabensix Mexay ycTaHaB/iuBaeMoli oTaenbHo Gatapeei
n VIBIN NOCTOAHHOrO TOKa, ecnm Tonoaorna otimyaeTcs OT NPSAMOro NOAKAKYEeHUs;

n) TpeboBaHMA MO 3auWiMTe OT Neperpyskyn no TOKY.

M3roTtoBuTeb/NOCTaBLMK NpefocTaBaseT cnefylwy AONOJHUTENbHY MHpopmayuio no Tpebosa-
HUIO NoTpebuTens:

0) pexum 3apsaga, Hanpumep, MOCTOSHHOE HanpsXXeHue, MOCTOSAHHbIA TOK, BO3MOXHOCTb YCKOPeHus
(bopcupoBaHus) 3apsaga wav BbipaBHUBAHUSA, ABYXCTYNeHYaThIN (ABYyX3TanHbIin) 3apss;

p) 3apsiAHOE HanpsikeHue U AnanasoH A0MNYyCKaeMbIX OTK/TOHEHWIA;

g) KOHEeYHOe HanpsXxeHue paspsaa;

r npenesibHoOe 3Ha4YeHWe 3apsfHOro ToKa unn ero guanasoH.

5.4.2.3 XapaKkTepuctukmn 6atapen u ycroBus, yctaHaB/MBaemble notTpebutenem

MoTpebutens yctaHaBNMBaeT LOMNOJIHUTEIbHbIEe Tpeb60BaHUA, XapakTepUCTUKN 1 YCNOBUSA, KOTOpbIe OT-
nmyarTca Uan ABNAKTCA 60see XeCcTKUMW, YeM Te, KOTOpble ycTaHoBsieHbl B 5.4.2.1 n 5.4.2.2. 3Tn Tpebo-
BaHWA cojepxaT AONOJIHUTE IbHblIE YC/I0BUSA C yYeTOM TpeboBaHulii HaLMOHaNbHbIX NpaBu/ 3/1eKTPOMOHTaxXa
Unn HebnaronpuATHbIE YCNOBUA, BKAOYaA crneynanbHble yCnoBusa 06CnyXuBaHnsA, B YHACTHOCTU yCNOBUSA NO-
cTaBku GaTapeli TpeTbeil CTOPOHOIA.

MpuMeuyaHune — B HauUMOHa/IbHLIX NpaBMaxX, Kak NpaBu/o, YCTAaHOB/IEHO MUHMMA/IbHOE Pe3epBHOE BpeMms
ABTOHOMHOI pa6oTbl 1 onpeaeneH TUM UCMo/b3yeMOro YCTPOMCTBA HAKOMIEHUS SHEPTUN.
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5.5 Tpeb6oBaHusa Kk nepekntovarenam NBIM NOCTOSHHOIO Toka

Mepexkntoyatenn MBI nocToAHHOro TokKa, Bxogswwue B coctaB VIBI1 MOCTOAHHOroO TOKa, ycTaHas-
NnBalKT B COOTBETCTBUWN C YCTAHOB/IEHHLIMU 3/1EKTPUYECKUMU YCNIOBUAMM IKcnayaTauum n TpeboBaHUsaMU K
XapakTepucTnkaMm, ykasaHHbIMW B pasgene 5, n He paccmaTpuBalTCsa OTAENbHO.

MepeknoyaTenun, noctaBnsieMble OTAENbHO U NMpeAHa3Ha4YeHHble 4711 COBMECTHOW pa6oTel ¢ MBI no-
CTOSAHHOIO TOKa, BbIGMPAalT C y4eTOM YC/NI0BUIA CUCTEMbl 3/1eKTpocHabxeHns n xapaktepucTtuk MBI nocTo-
AHHOIO TOKAa, W AN HUX yCTaHaB/AUBAKT TEXHMYEcKue TpeboBaHUA B COOTBETCTBUM CO CTaHAAPTOM, pacnpo-
CTPAHAKLWMMCA Ha 3Ty NPOAYKUUIO.

Mpumepbl cTaH4apToB Ha NPOAYKUMIO, KOTOPbIE NPUMEHSAIT K onpefesieHHbIM nepeknyaTensam:

- CUCTEeMbl aBTOMaTuyeckoro nepeknwyeHnsa (ATS): IEC 60947-6-1;

- pasbeguHNTEeNn, BblkNyartenm-pasbegmHmutenu: IEC 60947-3.

5.6 CurHasibHble, KOHTPOJIbHbIE U KOMMYHUKaLMNOHHbIE MNMOPTbI

M3rotoBuTENb KOMMNEKTYET COOTBETCTBYHOLMMN UHCTPYKLUAMY NO IKCNyaTauum U MOHTaXy KOMMYHU-
KaLuMoHHOTro 060pyA0BaHMA N CUTHAMbHBIX Lenei, ABNAILWMXCA cocTaBHON YacTbto VIBIT NMOCTOAHHOrO TOKa
M npefHasHavyeHHbIX AN NOAKNI0YEHUA 060pyA0BaHUA MHAOPMALMOHHbLIX TEXHOMOMMNA, HaNnpuMep, nporpam-
MUPYEMbIX TOTUYECKUX KOHTPONEpPOoB, NokanbHbiX ceTeil (LAN) nnm cetei cBa3u.

6 UcnbiTaHua VBl noCcTOAHHOro TokKa

6.1 O6LIMEe NOMOXeHUS

6.1.1 MecTo npoBefeHNsA, KOHTPOJIBHO-U3MEPUTE/IbHAA annapaTtypa v Harpyska

6.1.1.1 MecTo NpoBeAEHNST UCMNbITAHUN

McnbiTanna MBI NOCTOAHHOIO TOKa, Kak npaBuao, NPOBOAAT Ha TEPpUTOPUN NPeanpusaTUsa-n3roToBu-
Tens B COOTBETCTBMM C YCNOBUSIMU, YCTAHOBMEHHbIMK B Tabnuuye 3.

LonyckaeTcs nposepeHne ucnbiTaHuss WBI NMOCTOAHHOIO TOKa KOMMNEKTHO WA B BuAae (PYHKLMO-
Ha/IbHOroO 6/10Ka.

Ona nposepeHnsa ucnbitaHuii VIBIM MOCTOAHHOIO TOKa, Kak npaBuio, TPe6yrTCcA yCTaHOBKU, KOTOpbIe
HEBO3MOXHO YCTAHOBUTb Ha TEPPUTOPUM M3rOTOBUTENSA, U/MNKM NpuMeHeHune obopypoBaHusa (CpeacTtB), npu-
ob6peTeHMe KOTOPbIX 3KOHOMUYECKN He OnpaBAaHO B paMKax KOHKPETHOl mocTaBku. B aTom cnyvyae u3rotosu-
Tenb BbibUpaeT 0AWH M3 cneayrWwnux BapnaHToB:

a) obpawaeTtcs B flabopaToputo, SBAAIKOLWLYI TPEeTbe CTOPOHON, ANSA NPOBEAEHUS MCNbITAHMIA Ha co-
OTBETCTBME OT MMEHU WU3roToBUTENA. [loKaszaTenbCcTBa, NOJyYEHHble Mpu cepTudmKaunm TpeTbeil CTOPOHOIA,
cnefyet cuntaTb AOCTATOYHbIMU ANSA NOATBEPXAEHUS COOTBETCTBMS TPebOBaHMSAM COOTBETCTBYHLUX MYH-
KTOB;

b) onpeaenseT pacyeTHbIM METOAOM, UNN ONbITHBIM NyTEM, U/WUN UCNbITAHNEM aHaNIOTUYHbIX KOHCTPYK-
UWUA, NOACUCTEM B aHaNOTMYHbIX YCNOBUSAX U NPU NOMOLM COMOCTaBNEHUSA TEXHUYECKOW KOHCTPYKTOPCKOWA
LOKYMeHTaLuunm coOTBETCTBME YCTAHOBNEHHbIM TpeboBaHuAM. MeTog conocTaBNeHUA KOHCTPYKTOPCKON A0-
KyMeHTauum cnegyeTt cuntaTb AOCTATOYHbIM ANS NOATBEPXAEHUSA COOTBETCTBMA TpeboBaHMSAM Mpu yC/l0BUMN
BbINOJTHEHUSA COOTBETCTBYHOLLMX NMYHKTOB;

C) MO cornacoBaHWio € NoTpebuTenem nNPoBOAAT WUCNbITAHWMSA Ha MecTe akcnnyaTtauuu (YCTaHOBKM Ha
nNpon3BOACTBEHHOM 06bekTe) (cm. 6.3).

OTAenbHble UCNblITaHMA PYHKLMNOHAIbHbIX G/I0KOB, Kak npaBuno, nposogaT ana MBI nocTtossHHOro
TOKa 60NbWOK MOWHOCTU U/MAN CNOXHOW KOHQIUrypaumnein, KoTopble HEBO3MOXHO MOJIHOCTbI UCMAbITATb 40
[OCTaBKM Ha MECTO akcnjyaTauuu. B Takux cnydasax NpoBOAAT UCNbITaHUA PYHKUMOHaNbHOro 6/10ka co-
rnacHo 6.6, Mo JOrOBOPEHHOCTUM MEXAY WM3roToBMTENEM/MOCTaBWMKOM U noTpebuTtesiem 06 ycnoBusAx Npo-
BefeHns ncnoltaHna komnnektHoro MBI Ha mecTe akcnayatauun. B aToMm cnydyae cnefyrT pekoMeHaaunsam
N3roToBMTENSA.

6.1.1.2 KOHTPONbHO-U3MeEpPUTE/IbHAA annapartypa, npumeHsemas npu UCnbiTaHUAX

KOHTPONbHO-N3MepUTENbHYO annapatypy, WCNosib3yemMyl ANA W3MEpPEeHUs 3/1eKTPUYecKkMx napame-
TpOB, BbIOGMPAT C y4eTOM [OCTATOYHOWN LWKMPWHLI AnanasoHa U3MepeHuil, ans obecneveHuss Tpebyemoit
TOYHOCTM WU3MEPEHWI CpefHEeKBafpaTuyeckoro 3HayeHuWss cuUrHana, KoTopblil, Kak npaBwuso, oT/inyaeTcs oT
hbyHAamMeHTanbHOM CUHycouaanbHOl (DOpMbl, T. €. COAEPXUT 3HAUYUTENbHOE COAepXXaHue rapmMoHuK. BHe
3aBMCUMOCTU OT TUMa NPUMEHSIEMOI KOHTPO/IbHO-U3MEPUTE/IbHOW annapaTypbl €e TOYHOCTb A0/DKHA ObIThb
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conocTtaBuMa C U3MepsieMOi XxapakTePUCTUKON, N ee PerynsipHo nojeeprarT KainbpoBke B COOTBETCTBUMK C
NPUMEHMMbIMUK CTaHgapTamu. MNpy BbIGOpe KOHTPOSIbHO-U3MEPUTENLHO annapaTypbl c/iegyeT pyKOBOACTBO-
BaTbca IEC 61000-4-30.

6.1.1.3 WcnbiTaTtenoHaa Harpyska

Harpy3ouHble MCNbITaHWA NPOBOAAT MPW MOAKMOYEHUN Harpy3ok kK Bbixogy VBT NOCTOAHHOroO ToKa ¢
nmMmTaumeld TUMUYHbBIX XapakTepUCTUK HArpysku nanM ¢ NOAKAYEHNEM (DAKTUUYECKOW Harpysku.

Mpuemo-caaTouHble U KBaNIMPUKALNOHHbIE, TUMOBbIE UCMbITAHUSA NPOBOAAT B COOTBETCTBUM C Tpe-
60BaHMAMM COOTBETCTBYIOLEr0 pasgena ucnbliTaHuii, HanpuMep, Npu XosI0CTOM XoAe, JIErKOM Harpyske, pe-
3NCTUBHOI (aKTUBHOIA) Harpyske, Harpyske npu MOCTOSAHHOM MOLLHOCTM WAM UCMbITaTe/IbHON HOMMU-
Ha/IbHOW Harpyske.

HarpysouHble WCMbITaHWS MPOBOAAT C MCNbITAaTe/IbHOW HOMWHA/IbHOW HarpyskKoi, ecniv UHoe He
YyCTAHOB/IEHO B COOTBETCTBYHOLWEM pasgene (UCnbiTaHnit).

MBI NOCTOAHHOrO TOKa 60/blWO MOLWHOCTK, paboTawlwmne npyu napansiesibHOM COeAMHEeHUn, fony-
CKaeTcs MCNbITbiBaTb Ha BO3LeWCTBME HArpy3ku Mpu MOMOLLM NPOBEAEHUS pasfefibHbIX UCMbITAHUA OTAENb-
Hblx 6110k0B VBl NOCTOAHHOIO TOKa.

MpumMeyaHne — B 0ocoGbiX Cryyasix MPUMEHSIIOT CreUMasbHY0 Harpysky, B BUAE (hakTUUYEeCKOoin Harpysku Ha
MecTe 3KCT/lyaTauum, npy COrflacoBaHNM MEXaAy M3roToBUTENEeM/NOCTaBLUMKOM U NoTpe6uTenem.

6.1.2 MNpunemo-coaTtoyHble UCMNbITaHUA

Mpuemo-caaToyHble NCNbITaHUA NpoBoAAT Ha Kaxaom VBl MOCTOAHHOIO TOKa 418 NpPOBEepKM CoOoT-
BeTCTBUA TpeboBaHMAM HacTosuiero ctaHgapTa. [lpyemMo-cgaToyHble UCMbITaHUA gonyckaeTcs NPoBOAUTb
Ha TEPPUTOPUM U3FOTOBUTENS Nepes nocTaBkoii. CocTaB NPUEMO-CAATOUYHbIX UCMNbITaHWI ykasaH B Tabnuue
3 1 getanusnposaH B 6.2.

McnbiTaHne apyrux xapakTepucTuK, He BXOAALWMX B NepevyeHb NOATBEPXAAeMbIX Npyu NpuemMo-caaTtoy-
HbIX UCMbITAHUAX, onpeaenseTcsa cornaweHnemMm Mexay U3rotopuTesniem n notpebutenem.

6.1.3 VicnbiTaHUA Ha MecTe 3Kcnyartaumn

MBI, Ha KoTopble pacnpocTpaHsAeTCs HacToAWMi cTaHfapT, UMelT pasfinyHble TUMNbl UCNOIHEHUA OT
HE60MbLWMNX KOMMNEKTHbIX MOGU/bHBLIX MBI NMOCTOAHHOIO TOKa, MMeKLWKNX B COCTaBe BCTPOEHHbIE GaTapeu,
[0 MOLHbIX MoAynbHbix MBI NMOCTOAHHOrO TOKa, KOTOpble, Kak MpaBwuio, NOCTaB/SAT B BUAE OTAE/bHbIX
PYHKUMOHaIbHbIX 6/10KOB, NpeAHa3HaYeHHbIX A5 0KOHYaTEe/IbHO YCTAHOBKU M MOHTaXa Ha MecTe 3KCny-
atauuu. Takune MBI NOCTOAHHOIO TOKa, Kak npaBu/o, TpebylT NpoBeAeHUS 3aKIUYNTENbHbIX UCMNbITaHUR
Nno NpoBepke paboynx xapakTepuUcTuK, KOTOpble NPOBOAAT Ha MecTe akcnayaTauun. lononHnTenbHas nHgop-
Mauma ykasaHa B 6.3.

6.1.4 VicnbiTaHUAa nNpu npeacrtasuTtesne (B NPUCYTCTBUN) 3akasudmka

B pononHeHne k Npuemo-cAartovYHbIM UCMNbITAHUAM, BbIMOMHSAEMbIM W3roTOBUTENEM, MOTpebuTessb,
Kak npaBuao, Hanpas/iseT CBOEro npeacraBuTens, ANA KOHTPONA Xoja NpoBefeHWs UCMNbITaHui, npuBefeH-
HbIX B Tabnuue 3, n/mnun apyrux cneymanbHbiX UCAbITAHWNA.

VcnbiTaHnsa npu npeactaBuTene (B NpPUCYTCTBMM) 3aKa3uvka PErysiMpyloTcs corfaweHneM mexay us-
rotoButTenem u notpebutenem.

MpnmevyaHne — |_|0Tpe6VITeI'IlO HEO6XO,IJ,VIMO OLUEeHUTb HeOGXO,qMMOCTb NPpUCyTCTBUA CBMAETENA NPpU UCnbiTa-
HUAX, NMPUHMMasA BO BHMMaHKe CTaTyC OLUEHKU obecneyeHnst KauecTBa M3roToBUTENS.

6.1.5 KBanndmnkauoHHble, TUNOBbIE UCMbITaHUA

KBanndunkaunoHHble, TMNOBbIE UCNbITaHUA npoBoaAaT Ha VMBI MOCTOAHHOrO TOKa, KOTOopblii siBNS-
eTcs TUMOBbLIM NpeAcTaBUTesIEM Cepuu UAeHTUYHOl npoaykunu. KBanndukaymoHHble, TMNOBbIE UCMbITA-
HUA npegHasHayeHbl, ANA obecneyeHns rapaHTUPOBAHHON TOTOBHOCTU CEPUAHON WAEHTUYHON MPOAYKUUUN K
NPOXOXAEHUI0 cCepTUdMKALNOHHbIX UCNbITAHWIA (HA COOTBETCTBME TEXHUYECKNUM TpeboBaHMAM), ec/i OHa 13-
roToB/IeHa Mo COOTBETCTBYWOLWMM CTaHAapTaM kayecTBa W npowsa NpPUemMo-CAaTOYHbIE UCMbITaHUSA, ycTa-
HOB/ieHHble B 6.2. VIBI1 NOCTOAHHOrO TOKa, Ha KOTOPbIX NPOBOAW/IUCHL TUNOBbIE UCMNbITAHUA, HE MOANEXMUT
noctaBke noTpebutento. CoctaB KBa/IMMPUKALNOHHBIX, TUMOBbIX UCMbITAHWUA nepeyncneH B Tabnuue 3 u
B 6.4 1n6.5.

6.1.6 NMporpamma ucnbiTaHWin

McnbiTaHMa NpoBOASAT B COOTBETCTBMM C Tabnuuei 3.
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Tab6nunya 3— lMNporpamma ucnbitaHnii VIBIM NOCTOAHHOTO Toka

Mpvemo-caatouHoe  KBanmdomkaloHHoe,

Onvcarive verbTaniia WCTibITaHve TUMOBOE WCTIbITaHVe MlonyHKT
MpoBepka kabensa v coeguHeHUA X X 6.2.2.2
OpraH(bl) yrnpasneHus X X 6.2.2.3 a)
YcTtpoiicTeo(a) 3auThbl X X 6.2.2.3 b)
BcnomorartensHoe(ble) ycTpoiicTeo(a) X X 6.2.2.3 ¢)
OnepaTunBHO-gMcneTyepckoe(ble), « X 6.2.2.3 d)

MOHUTOPUHroBoe(ble), curHasibHoe(ble) YyCTPONCTBO(a)

ABTOMAaTMYECKOE NEPEK/IIOUEHNE HA PEXMM PabOoThI
Ha HaKOMIEHHOW 3HEeprumM 1 Bo3BpaT K HOPMaslbHOMY X X 6.2.2.3 )
pexnmMy paboTbl

PyyHOoe BbIKNOYEHNE/MOBTOPHOE BK/IHOYEHUE X X 6.2.2.3 )
OTcyTCTBME Harpysku X X 6.2.2.4
MonHas/npepensHas Harpyska X X 6.2.2.5
OTcyTCcTBME BXOAHOIO NEepemMeHHOro Toka X X 6.2.2.6
BoccTtaHoBieHne BXO4HOrO NepemMeHHOro Toka X X 6.2.2.7

COBMECTUMOCTb BXOAHOMO MUTaHus

YCTaHOBYBLLIEECS [0MYCTUMOE OTK/IOHEHUE BXOAHOMO

HanpshkeHus X 6.4.12
JlonycTvMoe OTK/TIOHEHWE BXOAHON YacToThbl X 6.4.1.3
BxofHO nycKoBOI TOK X 6.4.1.4
[[apMoHNYeckne NCKaKeHNA BXOAHOro TokKa X 6.4.1.5
KoadhdonumeHT mMoLHocTH X 6.4.1.6
DHeproathhekTBHOCTb X 6.4.1.7
COBMECTUMOCTb C pe3epBHbIM reHepaTopom X 6.4.1.8
VcnbiTaHne npu nepekoce ¢as X 6.4.1.9
BbIXxog,— pe3nCcTUBHbIE (aKTUBHbIE) Harpy3ku

HopmanbHbIi pexum — OTCYTCTBUE Harpysku X 6.4.2.1
HopMasibHbIli pexum — nonHas/npeaenbHas Harpyska X 6.4.2.2
PexuM paboTbl Ha HAKOM/IEHHOWN 3HEPrun — OTCyT- x 6.4.23
CTBME Harpysku

PexvM paboTbl Ha HAKOM/IEHHON 3HEepPrm — nosHas x 6.4.2.4
Harpyska

VicnbiTaHne pacnpenenieHHon Harpyskm X 6.4.2.5
VcnbiTaHne BbIXOAHOrO NnepeHanpsikeHns X 6.4.2.6
VcnbitaHne NeproAHecKIX N3MEHEHWA BbIXOAHOTO x 6.4.27
HanpskeHnA(Mo Ay NsAUniA)

Pexum «neperpyska—HOPMasibHbIA» X 6.4.2.8.1
Pexum «neperpy3ka—paboTa Ha HaKOM/IEHHON 3Heprnn» X 6.4.2.8.2
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OKOHuaHne Tabnmupl 3

MpvemMo-caatouHoe  KBanmdovkalmoHHoe,

Onucanie vebiraniia vcrbITaHne TVINOBOE VICTbITaHMe MloanyHKkT

BO3MOXHOCTb OTK/HOUYEHWA NMPU HEUCNPABHOCTN — X 6.4.283
HOPMaUTbHbIA PeXumM e
BO3MOXHOCTb OTK/HOUYEHWA NMPU HEUCNPABHOCTN — X 6.4.284
pexvm paboTbl Ha HAKOMIEHHON SHEPTUN e
VM3meHsiemasn xapakTepucTuka — OT HOPMasibHOTO X 64291
pexviMa K pexumMy paboTbl Ha HaKOMIEHHON 3HEPrum D
M3meHsiemasn xapakTepucTuka — oT pexuma paboTbl X 6.4.292
Ha HaKOM/IEHHOWN 3HEPTN K HOPMa/TbHOMY PEXUMY e
M3meHsiemas xapakTepucTmka — cTyneHyaras (waro- X 6.4293
Basi) Harpy3ka — HOPMaUTbHbI PEXUM e
M3meHsiemas xapakTepuctmka — cryneHyaras (wa-
roBasl) Harpyska — pexvm paboTbl Ha HaKOM/IEHHOWA X 6.4.2.9.4
3Heprumn
ViMMTaums HemcnpasHOCTY pe3epBupyemoin MBI no- X 6.4.2.10
CTOSIHHOrO TOKa C MapasifieNibHoN KoHdurypaumnei A
BbIxo4, — Harpyska rnpu noCTOssHHOW MOLLHOCTH X
BbIXOAHbIE XapakTePUCTUKN — Harpyska npu nocTosiH- X 6.4.3
HOIA MOLLHOCTY o
Bpems paboTbl Ha HAKOM/IEHHOW 3Heprun 1 BoccTa- X
HOBJ/IEHUSA 3HEPrnn
Bpemsi paboTbl Ha HAKOMIEHHON 3HEpPrum X 6.44.1
Bpemsa BoccTaHOBNEHNA 3HEPrn X 6.4.4.2
Tok nynbcauuy 6atapen X 6.4.4.3
VicnbiTaHua Ha aBTOMaTUYECKOe nepeksioyeHne X 6.4.4.4
Bo3aeiicTBMs okpyxaroLlein cpeapl X
[MoBTOpAIOLWMECH yaapbl NPU TPaHCNOPTMPOBaHUU X 6.5.1.2
CBo60ofHOe nafeHune npu TpaHCcnopTUpoBaHNN X 6.5.1.3
XpaHeHne B YC/I0BUSAX CYXOro Tensa, B/IaXXHOro Tenna X 6.5.2
N BO3JENCTBNSA Xoroaa ~
PaboTa B yC/1oBUAX CyxOro Tenna, BMaXHOro Tensaa u X 6.5.3
BO3AelCTBMA xonoga e
AKyCTUYECKWI LLyM X 6.5.4

6.2 [poueaypa NPMeMo-CcAaTOUYHbIX UCMbITAHWIA

6.2.1 Bo3geiicTBME OKpyXarlowwen cpeqbl

He TpebyeTcs npu npoBeAeHUM MPUEMO-CAATOYHbIX NCNbITaHWUNA.

MpumevyaHne — TloATBEPXKAAIOTCA MPU KBaUTMMPUKALMOHHBIX, TUMOBbLIX NUCMbITAHUAX COrMlacHo 6.5.

6.2.2 DNeKTpoTEXHNYECKNE UCTbITAHNA

6.2.2.1 WV3o0onauua v guanekTpukmn

TpeboBaHUA, OTHOCALMECS K 6e30MacHOCTM M30MALUMKM N AU3JIEKTPUKAM, HEe paccMaTpuBalroTCA B Ha-
cTosllLeM cTaHgapTe.
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MpumeuyaHne — [loaTBEPXKAEHNE COOTBETCTBUS M30MSLMN U AU3NEKTPUKOB MPOBOAST NPK cepTudiMKaumm Ha
cooTBeTCTBUE TPe6GoBaHWsIM 6e3onacHoCTV MBI NOCTOSIHHOTO TOKa.

6.2.2.2 MNpoBepka kabens u coeguHeHni

MpoBepky NBIT NOCTOAHHOIO TOKa NpoBOAAT METOAOM OCMOTpPa Ha COOTBETCTBME CXEMAM YCTaHOBKN ©
MOHTaxa (NoAknYeHns), NnpeaocTaB/eHHbIM N3roTOBUTENEM, AN1A onpefeneHns crefyoLLero COoTBeTCTBUA:

- BCe K/1IeMMbl (BbIBO/bl) MUTAHUA NO NEePEMEHHOMY TOKY MOAKIHOYEHbI K BXOAHOMY NMUTAHUIO NepemMeH-
HOro TOKa, BCe K/ieMMbl (BblBOZbl) MUTAHUA MO MOCTOAHHOMY TOKY NOAKMHOYEHbl K BXOAHOMY MUTAHWIO NOCTO-
AHHOTO TOKa WM UCTOYHUKY HakoMnneHnsa aHeprum (Kak yCTaHOBJIEHO) W K Harpyske;

- Uenu ynpasfieHus u n3MepeHuna nogkmatoyeHbl B COOTBETCTBUM C YCTAHOB/IEHHLIMU TpeboBaHNAMN.

Bce BpemeHHble noAaknwyeHns (coeguHeHnsa) ANa NpoBefeHuns UCNbITaHWiA, noAknlyaemble unu yaa-
naemMble BO BPeEMSA MNPOBeAEeHUSA UCMbITAHUA U30NALUN U OUI3NEKTPUKA, NPOBEPAIOT NYTEM BOCCTAHOB/IEHUS B
HOpMaJsibHOEe COCTOSIHME.

CooTBeTCTBME NOATBEPXAAaT BU3yasibHbIM OCMOTPOM.

6.2.2.3 VcnbiTaHUA Npu NErko Harpyske u ncnboitaHne yHKLMOHMPOBaHUSA

WcnbiTaHne npu Nerkom Harpyske siBNSeTCs UCMbiITAHWEM NPOBEPKU (DYHKLMOHUPOBAHUSA, NPaBUbHO-
CTU nogknyeHusa (coeguHenusn) VIBI NOCTOAHHOrO TOKa U NoATBEpPXAEHUS paboTbl BCeX (MYHKUUIA A0MX-
HbiIM 06pa3om. 3HayeHue NpPUMEHSEeMOl Harpysku onpefenieHo C Lesfblo CHUXKEHWS huHaHCOBbIX 3aTpart, U
cocTaBnAeT MPoUeHTbl 0T HOMUHa/IbHOIO 3HadeHud, Hanpumep, 10 %. MNpoBepPAIT CNefyoLWy0 KOPPEeKT-
HOCTb paboThl:

a) Bcex opraHoB ynpaBneHus pabotoin VIBIT NOCTOSAHHOIO TOKa;

b) 3alMTHbIX ycTpolicTB (cM. 7.5.3 IEC 60146-1-1:2009);

C) BCMOMOraTesibHbIX YCTPOWCTB, TaKWX Kak KOHTaKTOpPbl, BEHTUAATOPbI, BbIXOA4bl, CUTHANM3ATOPbl K
yCTpolicTBa U3MEPEHUS U CBA3Y;

d) onepaTMBHO-AMCNETYEPCKNX, MOHUTOPUHIOBbLIX W yAaneHHbIX CUTHANbHbIX YCTPONCTB (MpW Hannumm);

€) aBTOMaTM4YeCKOro NepektoyeHnss B pexuMm paboTbl HA HAKOMN/IEHHOW 3HEeprum n o6paTHO B HOPMaslb-
HbIi PEXMM Npu NpepbiBaHWM 1 NOC/EAYHLWEro BOCCTAHOBNEHNSI BXOAHOIO HaMpsXXeHUsi NepeMeHHOro Toka.

MpumeyaHne — 3TO MUCMbITAHWE AOMYCKAETCS BbINOHATL COBMECTHO C MUCMbITaHMEM Ha c6oii/Bo3Bpat nepe-
MEHHOI0 TOKa B COOTBETCTBUM C 6.2.2.6 N 6.2.2.7;

f) pydyHoe BbikntouyeHne 6s5i0ka MBI NOCTOAHHOrNO TOKa C nocnefylouuM MNOBTOPHLIM BK/IOYEHUEM
BPYUHYIO SIBASIETCS 4yacTbio (PyHKUMOHMpoBaHus VBl NOCTOSAHHOrO TOKa C napas/ieNibHOW KoHdurypa-
uMein. OTo ucnbiTaHne NPUMEHUMMO TO/IbKO pe3epBupyembiM VMBI NOCTOSAHHOrO TOoKa C napasi/iefibHOiA
KoHurypaumei.

CooTBeTCcTBME TpeboBaHWAM MOATBEPXKLAT MNyTEM KOHTPOAA 3a paboTocnocOBHOCTbLI W
MYHKUNOHVPOBaHNEM MpefHa3HayYeHHbIX 4718 YnpasBfieHus, 3alWuTbl, U3MEPEHNS U CUTHaNu3auun o dIyHkK-
uuoHnpoBaHun VMIBM NOCTOSHHOIO TOKa, C KOHTPO/IEM NPeAeNoB yCTaHOB/IEHHbIX 3HAYEHUIA HaNpsHXXeHns
Harpysku BO BpeMS PYUHbIX Y aBTOMaTMNUYECKNX NepektoyeHuii.

6.2.2.4 OTCcyTCTBME Harpysku

BbixogHoe HanpsxeHne VMBI NOCTOAHHOIO TOKa AO/HKHO COXPaHATLCA B npejeniax ycTaHOBEHHbIX
3HavyeHunn npn pabote VMBI MOCTOAHHOINO TOKa NpyM HOMWHA/NbHOM BXOAHOM HaMpPsHXXEeHUW K YyacToTe W Npu
OTCYTCTBUWM HAarpysku, noAk/A0OUYEHHOWN K BbIXoAy.

CooTBeTCTBUE NOLTBEPXKAANT UCMbITaHNEM.

6.2.2.5 MNonHaa/npegenbHas Harpyska

MBI NOCTOSAHHOrO TOKa A0J/IKEH COXPaHsiTb HOPMasibHbIi pexum paboTbl, 1 ero BbIXOAHOE Hanps-
YXEHME 0/HKHO HaXoAUTbCA B Npefenax yCTaHOB/EHHbIX 3HAYEeHW NP HOMUHAIbHOM BXO4HOM HanpshXeHuu
M YacTtoTe npu obecnevyeHny NUTaHMEM HOMWHA/IbHOW UCMNbITATE/IbHOM Harpysku.

HarpysouHble ncnbitaHust MBI NOCTOAHHOIO TOKa € NapasifiesIbHOW KoHdurypaumei 601bwoin MmolLwy-
HOCTM gonyckaeTcs NPOBOAWTL MPU MOMOLLM UCMbITAHWI OTAENbHbIX 6/I0OKOB o0anHOYHbIX VBl NOCTOSAHHOrO
TOKa nnun Bcen VMIBIMN NOCTOSAHHOTO TOKa B LLE/IOM.

CooTBeTCTBME TpeboBaHua NOLTBEPXKAAETCA UCMNbITaHNEM.

6.2.2.6 OTCyTCTBME BXOAHOIO NEPEMEHHOrO TOKa

WcnbiTaHne npoBoaAT ¢ 6aTapeein wnu ApyrMM aHanorMyHbiM UCTOYHMKOM MOCTOSIHHOrO Toka. OTK/o-
YyeHne BXOAHOI0 NepeMeHHOro Toka NPOU3BOAAT NPW NOMOLLM MPEepPbIBAHUSA BXOAHOIO NEPeMeHHOro Toka B
Lenu, B TOUKe MakCcMMasnbHO yaaneHHol oT Bxoga MBI, B cooTBeTCTBMM C npuaoxeHmem D.

He pgonyckaeTtcs noBpexpgeHue BO Bpems paboTbl MBI MOCTOAHHOrO TOKa npu BbiNageHWU OJHOWM
BXOAHOI (hasbl (TONIbKO AN KBa/IMPUKALMNOHHbIX, TUMOBbLIX UCNbITaHWIA).
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CooTBeTCcTBME TpeboBaHMAM NogTBEPXAAaeTCA UCNblTaHNEM, NMPU KOTOPOM Moc/ne OTKAUYEHNS
Nno NepemMeHHOMY TOKy Ha Bxoge MBI NoCTOSAHHOIro TOKa paboTaeT B pexume paboTbl HA HAKOM/IEHHO
3HEeprun B yCTONYMBOM COCTOSHUM B Npefenax gmanasoHa BbIXOAHOFO HanpshKeHWUsl, YCTaHOBMEHHbIX
B 5.3.4.

6.2.2.7 BoccTaHOBJ/IEHNE BXOAHOIO NepemMeHHOro Toka

VcnbiTaHne cnepyeT npoBOAUTbL MPW MOMOLWM BOCCTAHOB/IEHMSA BXOAHOrNo NUTaHUA MNepeMeHHOro
TOKa nnu uMmutaumm nogayv nuTaHusa Ha Bce BxofHble pupepbl VIBIT NMOCTOAHHOrO TOKa OAHOBPEMEHHO.
3TO0 UcMblTaHMe NPOBOAAT C NPUCOEANHEHHbIM YCTPOMCTBOM COXPaHEeHUs (HAKOMAEHUS) SHepPrun.

LJonxHo Habnwgatbca npaBuibHOE (PYHKUMOHMPOBaHME Bcex BbinpsamuTesnein MBI nocTossHHOroO Toka,
BKNOYaA pyHKUMIO «nnaBHoro sknwuveHnsa (Walk-In)», ecnu oH umeetcsa. B npouecce ucnbiTaHUsa U3MepsoT
N3MEHEHNA BbIXOAHOIO HaNpPsAXeHWs MOCTOAHHOIO TOKa.

CooTBeTCTBME TpeboBaHNAM NOLTBEPXAaeTCA UCNblITaHNeM, NPY KOTOPOM Noc/ie BOCCTaHoB/e-
HUS NepPEeMEHHOro Toka Ha Bxoge VMBI NocCTOAHHOIo TOoKa paboTaeT B HOPMa/ibHOM pexnme padoT bl
B YCTOWNYMBOM COCTOSIHMM B Npejenax avanasoHa BbIXOAHOTO HaNpPshKeHWUs, yCTaHOBMEHHbIX B 5.3.4.

MpumeyaHne 1— PyHKUMA «nnasHoro BrModeHua (Walk-In)» — dyHKUMSA, KoTopas perynvpyeT nnasBHoe
yBennyeHvie nepemMeHHOro Toka Ha BXOAe, B npefeniax yCTaHOB/IEHHOro BPeMeHW npu 3anycke v nepeknoveHun VIBM no-
CTOSIHHOIO TOKa B peXxumM nocsie paboTbl OT CETV MOC/E pexuMa paboTbl OT HAKOMEHHO! SHEepruu.

MpumMmeyaHne 2— 3TO UCMbITAHVE AOMNYCKAETCA NPOBOAUTL COBMECTHO C UCMbITAHMEM Ha JIETKYHO Harpys3ky
no 6.2.2.3 e).

6.3 Mpouegypa UCNbITaHWNI HA MecTe 3Kcnayartauun

McnbiTaHusa npengHasHavyeHbl anA MBI nocToAHHOIO TOKa, KOTOpPble NOCTaB/IAT KaK oTAesibHble (*)yHK-
UMOHaNbHble 6/10KKU, NpegHa3HayYeHHble ANA KOHEeYHOol cOOopKM Ha MecTe akcnayaTauun n Kotopble TpebyrT
MOHTaXa Anda npoBeneHnsa 3akKnYnTebHbIX ncnbiTaHuii no npoBepke GbyHKLI.I/IOHaI'IbeIX XapakTepucTuk Ha
MecTe akcnayartauun. I'Ipou,e,qypa ncnbiTaHUii Ha mMecTe JKcnayartaunmn, Kak npasunio, COCTOUT N3 nyCcKoHana-
[OYHbIX paboT M 3aBepLIeHUss Bcex NPMEMO-CAATOUYHbIX UCMbITaAHWI, yKka3aHHbIX B Tabnuue 3, KOTOpble He
Oblnn 3aBepleHbl 40 NOCTaBKW.

McnbiTaHMA Ha MecTe JKCnayataynnm pekomMmeHagyetTca npoBoAUTb Mpu yCnoBUAX, npegcrtaBndnuwmnx yc-
NOBUA NPaKTUYECKOW 3KcnayaTaunm, U Npyu aKcnayaTauMoHHON Harpyske. He gonyckaeTcsa npeBbillaTb 3Have-
HUSI HOMUHaNIbHOI NOCTOSAHHOW Harpysku VBl NOCTOAHHOrO TOKa B KOMMNJIEKCE B COOTBETCTBMM C KOHUry-
paLWIeVI Ha MecCTe 3Kkcnayartauyunn.

NcnbiTaHna npoBOAST NpyY UCMbITaTe/IbHOW HOMMWHa/IbHOW Harpyske, ec/in He YCTaHOBJIEHO UHOE B
cooTBETCTBYHOLWEM pasgesne 06 ncnbiTaHUAX.

MpumeyaHne 1— MNoTpebuTenb NO cornaweHnto ¢ nrotoutesiemM VIBIM NOCTOSHHOIO TOKa MOXET ChopMy-
NnpoBaTb NporpamMmmy cnelmasibHbIX NPUEMO-CAATOUHbIX UCTbITaHW Ha MecTe akcnyaTaummn (SAT), Kak YacTb AoroBopa
Kynav-npoaau.

MpumeyaHune 2 — loTpebuTenb NO COrMaWeHNo ¢ U3roToBUTENEM /19 3KOHOMUM (PUHAHCOBLIX 3aTpaTt U’
CHWXeHWs1 Bo3aeicTBms Ha VBN NOCTOSIHHOrO TOKa MOXET OrpaHMYnTb NPorpamMmy UCTbITaHWIn Ha MecTe 3KchyaTaumm
UCMbITAHNAMW MO MPOBEPKE CYLLECTBEHHbIX XapakTepuUcThK, KOTOpble HEBO3MOXHO MPOBEpUTL MHaYe.

6.4 Mpouenypa KBaIMPUKALMOHHBLIX, TUMOBbIX UCMNbITAHWUIA (31EKTPUYECKUX)

6.4.1 BxogHble xapakTepUCTUKN — COBMECTUMOCTb MO 3/1EKTPONUTAHUIO MEPEMEHHBLIM TOKOM

6.4.1.1 O6wmMe NosoXeHUs

XapakTepucTukM NUTaHUs Ha BXOAHOM WUCTOYHWKE MEPEMEHHOro TOKa ykasbiBaeT uarotoButens VBI
MOCTOAHHOrIO TOKa [cM. 5.2.2 i)] 4OMKHbI cogepxaTb cregyloliee:

- nogAepXxaHue HanpsHkeHus curHana B npegenax, yctaHoBfeHHbIX B 5.2.1, npu pabote VBl NoCTOSAH-
HOro TOKa B HOPMa/lbHOM pPeXumMe ¢ HOMWHaNbHO BbIXOAHOM MOLWHOCTbLIO MOCTOSHHOTO ToKa (CM. Mpu-
MeyaHue 3 k5.2.1); n

- nogAepXxxaHve NepeMeHHOR 4YacToThl M HaNpsHhkeHnsa B npegenax BXoAHbIX xapaktepuctuk MBI nocTo-
AHHOIO TOKa, yKa3aHHbIX nsrotosutenem (cm. 5.2.1).

JonyckalTca anbTepHaTUBHbIE MeTOAbl WCMbITAHWA NPW OTCYTCTBUM MEPEMEHHON YacToTbl/Hanpsxe-
HWUS reHepaTopa.

6.4.1.2 YcTaHOoBMBLUEECA AOMNYCTUMOE OTK/IOHEHWE BXOAHOrO HanpsXeHus

NcnbiTanne npoBogat npu MBI NOCTOAHHOrO TOKa, paboTawlwem B HOPMaSIbHOM pexunume paboTbl u
npu YCTaHOB/IEHHOM HOMWHA/IbHOM 3HAa4Y€eHUW BXOLHOW 4acTOTbl, NPOBOAAT PerynpoBaHne BXOAHOIO0 Hanps-
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XEHNS 40 MUHMMA/IbHOTO U MaKCUMasibHOro 3Ha4YeHMs AONYCTUMOro gnana3oHa OTK/IOHEHWA, YCTaHOBEHHbIX
nsrotosutenem. Mpu atom MBI NOCTOAHHOrO TOKa AO/HKEH COXPaHATb HOPMasibHbIA pexum paboTbl B
yCTaHOB/IEHHOM JONYCTUMOM fuana3oHe HanpshKeHuii ¢ BO3MOXHOCTbIO 3apsifa 6aTtapeu.

BbixogHoe HanpsikeHue WBIT NMOCTOAHHOIO TOKa M3MepsAlT U PerucTpupyroT ero OTKNOHEeHUe npu
HOMWHa/IbHOM, MWHMMa/IbHOM W MakCMMaslbHOM BXOAHOM HanpshXeHuw.

B cnyuae, ecnm KoHcTpykuuss MBI MOCTOAHHOIO TOKa He gonyckaeT HOpPMaslbHbIV pexuMm paboTbl
npu n3meHeHun 6onee yem Ha 10 % 3Ha4YeHWe OT HOMUHA/IBHOTO HanpsHXXeHne NUTaHMsa € NocAeayLWum 13-
MEHEeHNeM HOPMasibHOro pexuma padoTbl Ha pexum paboTbl Ha HAKOMMEHHOIW 3HEepruun, perncTpupyroT 3Ha-
YeHne HanpshkeHus, npejllecTByloliee N3MEHEHUIO pexuma. TakuMm obpasom, onpegenseTcs makcumasibHoe
HOMMWHa/IbHOE 3HauyeHne BXOAHOr0 HamnpshXeHus, rapaHTupylowee paboTy 6e3 NoBpexheHusa uenu.

6.4.1.3 lonycTUMOe OTKIOHEHME BXOAHOWN 4acTOThI

VMcnbiTaHne Ha ycTaHOBMBLUeeCs AOMYCTUMOE OTK/IOHEHWE BXOLHOro HanpsxeHusa (cm. 6.4.1.2) no-
BTOPAKOT NpW peryaMpoBaHny BXOAHON 4YacTOTbl B npefenax, YCTaHOB/IEHHbIX W3rOTOBUTENIEM COBMECTHO C
M3MEHEHNEM BXOAHOro HanpsbkeHus. Mpu 3Tom VBl NOCTOAHHOIO TOKa A0/IKHO COXPaHsATb HOPMaslbHbIA
pexum paboTbl.

MpumMmeyaHne — YMeHbLUEHWE YacTOThbl, Kak NpaBu/io, He COBMNagaeT C yBe/IMYEHNEM JIMHENHOrO Hanpsixe-
HWS,, N HAOGOPOT.

6.4.1.4 TlycKkoBoOli TOK

VMcnbiTaHUsi NYCKOBbLIM TOKOM MPOBOASIT B ABA NocsefoBaTe bHbIX 3Tana.

MepBblil 3Tan UCNbITaHWS NPOBOASAT HE MeHee Yyem yepes3 1 c nocse OTCYTCTBUA BXOLHOTO HanpshKeHus.
Ecnn B cooTtBetcTBMM ¢ Tononorueli VIBIN NMOCTOAHHOIO TOKa TpebyeTcs 3agepxka 6onee yem Ha 1 ¢, uc-
NbITAHWMA NPOBOAAT C 3aAEPXKOW BPEMEHW, YKa3aHHOW M3roTOBUTENIEM, KOTOPYH YKa3biBalT B UHCTPYKUUAX
Nno yCTaHOBKe.

BTopoii aTan ucnbiTaHMa NPoOBOAAT HE MeHee YeM yepe3 5 MVH Nocsie OTK/IUYEHUS BXOAHOTO HAMpPSHKEHNS.

Mpu npoBeAeHUN UCNbITAHWS MYCKOBOTO TOKa HavasibHble GPOCKM TOKa, CBA3aHHble C BO3OYXAEHUEM
nomexonogaBnsowmnx (WYHTUPYHOLLMX) KOHLEHCATOPOB, YCTAHOB/IEHHbIX B LENAX BXOAHbIX (OUAbTPOB, Npo-
JOMMKUTENBHOCTHIO MeHee 1 MC, UTHOPUPYHOT.

OXunpaemblil YCOBHbI TOK KOPOTKOrO 3aMblkaHUA (/Cp) 3NeKTponUTaHns nepeMeHHOro Toka 40/1-
XeH ObiTb Kak MMHUMYM B 33 pasa 60/blue HOMWUHaNbHOro BxogHoro Toka MBI MOCTOAHHOINO TOKa ¢ HOMU-
Ha/lbHbIM BXOAHbIM TOKkOM MeHee 300 A unun B 20 pa3 6onbwe gna MBI NOCTOAHHOINO ToOKa ¢ HOMUHasIbHbIM
BXOAHbIM TOKOM 60siee 300 A. cnbiTaHWe NPy TOKe KOPOTKOTO 3ambikaHua (/cp) HUXe, YeM ykaslaHo, Aonycka-
eTcsl B calyvyae AONO/IHUTENbHOW KOPPEKTUPOBKM pe3y/ibTaTa MCMbITaHUA COOTBETCTBYHLLMM pacyeToM.

BxogHoe ceTeBOoe anekTponutaHue nogkntyarT k Bxogay VBI mMOCTOAHHOro TOKa, coBnajakwuwemy
C pasnMyHbIMU yrnamy ¢pa3 BXOAHOTO HaMNpPsHKeHWUsl, B LEeNsx onpeAeneHna ycnoBus Hauxyglero nyckoBoro
TOKa.

MpumeuaHue — HanGonee BbICOKWIA MYCKOBOI TOK, KaK MpaBWIo, NpoTekaeT B G/I0Ke TpaHCOPMAaTOPHOA
pasBsi3kU B TOUKE HY/IEBOTO HAMPSHKEHVSI, NPU NEPEKTIOUEHUSIX, MPU NPSIMbIX HArpy3Kax BbINPSIMUTENS/KOHAEHCaTopa, Mnpu
MaKCVMasIbHOM WM 67IM3KOM K MaKCUMaslbHOMY BXOAHOMY CUTHaUTy HamnpsbkeHUst MUTaHS.

CooTBeTCcTBUe TpeboBaHMAM NOATBEPXKAAETCSH, KOrga nyckoBoii Tok Bxoga VMBI nocToOsHHOro
TOKa HaxoauTca B npefenax, yCTaHOBNEHHbIX N3rOTOBUTENEM.

6.4.1.5 M apmMOHMNYECKME NCKAXKEHNA BXOLHOIo TOKa

VcnbiTaHve Ha NpPOBEpKY rapMOHUYECKOro WCKaXXeHWs BXOLHOrO TOka MNPOBOAAT NPW HOMWHAIBLHOM
MOLLHOCTM A0 50-i rapMOHMKM ¢ HOMWHa/IbHOW UCNbITAaTe/IbHOW Harpy3Koii.

CooTBeTCTBUE TpeboBaHUAM MOATBEPXKAaeTcs, Korga 3HadeHue NI BxogHoro Toka WBIM no-
CTOSAHHOIO TOKa HaxoAnTcsa B npefenax, yka3aHHbIX U3roToBUTENEM.

6.4.1.6 KoatphunumeHT MOLLHOCTH

McnbiTaHMa Ha npoBepky Ko3ahduumeHTa BXOAHON MOLWHOCTU NPOBOAST NPpM HOMUHASIbHOM UCNbI-
TatenbHOW Harpy3ke npu HOPMa/IbHOM peXmmMe paboTbl ¥ HOMUHASBbHLIX YC/TOBUSIX BXOJHOTO MUTAHUS
nepemMeHHOro TokKa, Kak yctaHoBneHo B 5.2.1.

CooTBeTCTBME TpeboBaHWAM nNoaTBepxfaeTcs, Korga KoadpduuumeHT BXOAHOW MOLLHOCTMU
BXOAHOro ToKa MBI NoCTOAHHOINo TOKa paBeH Wan npesbillaeT 3HavyeHne, yKkasaHHOe U3roToBUTENeM.

6.4.1.7 DHeproadhheKTNBHOCTb

MoTepn X0NocToro xoga u 3HeproadpekTMBHOCTbL MBI NOCTOSHHOrO TOKa M3MepsT npu 25 %,
50 %, 75 % 1 100 % OT HOMWUHa/IbHOW UCMbITATE/NIbHOW Harpy3KW, Kak yCTaHOBMEHO B NMpUioXeHun F.
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CooTBeTCTBMe TpeboBaHNAM NOATBEPXKAAETCA, KOrga naMepeHHble 3Ha4YeHNs NoTepu XonocToro
X0fa pasBHbl WM MEHee, YeM 3HaYeHUs, YKasaHHble U3roTOBUTENEM, W BblYNC/IEHHbIE 3HAYEHNS 3HEPTOad-
PeKTMBHOCTY paBHbl UK 6onee, Yem 3HaYEHUS, yKa3aHHble N3roTOBUTENEM.

6.4.1.8 NcnblTaHMA Ha COBMECTUMOCTbL C Ppe3epBHbLIM reHepaTtopom

Mprnemo-caaTo4vHble UCMbITaHUA, yKasaHHble B Tabnuue 3, NpoBOAAT NPU MNOAKNIOYEHUN BbIXxoda pe-
3epBHOM0 reHeparopa B KayeCTBEe WCTOYHMKA BXOLHOIO MUTaHWA. XapakTepuCTUKU pe3epBHOro reHeparopa
ycTaHaB/nBaeT U3rOTOBUTENb.

CooTBeTCTBMe TpeboBaHNAM NOATBEPXKAAETCA UCTbITaHNEM.

MpumeyaHne 1— 370 WUCMbITAHWE, KaK NPaBW/IO, NMPOBOAAT COBMECTHO C UCMbLITAHUAMU Ha AOMYCTUMOE OT-
K/IOHEHVEe BXOAHOro HanpsbkeHus (cm. 6.4.1.2 n 6.4.1.3).

MpumeyaHne 2 — [o cornaweHnio Mexay U3rotoButenem/nocTasLUMKOM U NoTpebuTenem, 310 UCMbITaHue
JonyckaeTca NPoOBOAMUTL Ha MeCTe 3KCr/ayaTauumu.

MpumeyvyaHne 33— VHdopmaLus, OTHOCALLAACA K XapakTePUCTMKaM YNpaB/ieHUs reHepaTtopHbIMKU YCTaHOBKa-
MM Ha OCHOBe ABuUraTesieli BHyTPEHHErO cropaHus, npyueegeHa B IEC 60034-22.

6.4.1.9 NcnbiTaHne npu nepekoce as

Mpu pa6oTte MBI NOCTOAHHOIO TOKa B HOPMa/IbHOM PEeXUME OTK/IYAT UCTOUYHMK NUTaHNA Ha BXO-
[le Npy NOSIHOCTbI0 3apsHKEHHbIX GaTtapesx W npu NIErko Harpyske. 3atem nofknvatT hasbl BXOLHOMO UC-
TOYHMKA Ha NMPOTMBOMONOXHbIE (MEHAIKT (Pa3mpoBKy), fAasiee NoAalT nNuTaHue Ha Bxoj Bbinpamutensa UNBIM
MOCTOSAHHOIO TOKa.

CooTBeTCTBMe TpeboBaHNAM NOATBEPXLaeTCs, B C/lydyae ecnnm BbIxogHoe HanpsxeHne WBIT no-
CTOAHHOIO TOKa OCTaeTCsa B npefenax AONyCTUMOro 3HaYeHus, yka3aHHOro Ha puUcyHke 2.

6.4.2 BbIXOAHble XapaKTePUCTUKN — Pe3NCTUBHAA Harpyska

6.4.2.1 HopManbHblii pexMm — OTCYTCTBUE Harpysku

MpoBoAAT u3MepeHns BbIXOAHOro HarnpsXXeHna noctosaHHoro toka (\/0) 1 KOMMNOHeHTa (cocTaBnsto-
LW MX) NnepeMeHHOro Toka (Nysibcupytouiee HanpshkeHue) npu VBN NOCTOAHHOIO TOKa, paboTatLLero B HOp-
MasibHOM pexume paboTbl NPU OTCYTCTBUU HArpy3km U HOMUHA/IbHOM 3HA4YeHWM BXOLHOTO HamnpsXeHus.

YacToTbl, Tpebyolwme nsmepeHns NynbCUPYIOWEro HanpsXeHus, coctasnsaoT oT 1 Iy go 150 Ky,

CooTBeTCTBUeE TpeboBaHMAaM NogTBepxaaeTcs, korga [(VO- VRated) / VRated] m100 (%) HaxogmTcs
B Npefenax knaccugmkaumm xapakTepucTurK, ykasaHHol B 5.3.2 a), 1 cocTasnswLwas nepeMeHHoro Toka
(nynbcupytoLee Hanps>XeHne) HaxoanTCca B npejenax, ykasaHHbix B 5.3.2 f).

6.4.2.2 HopMasnbHbIli pexum — nosiHas/npefenbHas Harpyska

MpoBOAAT M3MepeHUs BbIXO4HOro HanpsXeHwa noctosHHoro Toka (\/100) 1 kKoMnoHeHTa (cocTasisi-
loWmMx) nepemMeHHoro Toka (Mynbcupytollee HanpsbkeHne) npu MBI NOCTOAHHOrO ToKa, paboTaloliero B
yCcTaHoBuMBLINXCA ycnoBuax npu 100 %-HOW HOMUHaNbHOW MUCNbITaTe/IbHOW Harpyske B HOPMasbHOM pexume
paboTbl U HOMWHANIbHOM 3HAYE€HUN BXOLHOIO HaNpPsHKEHUS.

YacToThbl, Tpebyolime nsmMepeHns nynbCUpyoLWero HanpsxeHunsa, coctasnaoT oT 1 'y go 150 Ky,

CooTBeTCTBME TpeboBaHMAaM nogTBepxaaeTcs, korga [(VO- VRated) / VRated] m100 (%) HaxogmTcs
B Npefenax knaccugukaumm xapakTepucTuk, ykasaHHol B 5.3.2 a), u korga cocTasfsoLlas NnepemMeHHoro
Toka (Ny/ibCUpYyloLLEee Hanps>XXeHne) HaxoanuTcs B npefenax, ykasaHHbix B 5.3.2 f).

6.4.2.3 Pexvm paboTbl HA HAKOMJIEHHON 3HEepPrun — OTCYTCTBME Harpysku

MpoBOAAT M3MepeHus BbIXOAHOrNo HanpsbkeHus noctosHHoro Ttoka (\/O) n koMnoHeHTa (cocTasnisi-
lowmnx) nepeMeHHoro Toka (Nynbcupyrowee HanpsbkeHue) npu VBI NOCTOAHHOrO TOKa, paboTawuiemM B
YCTaHOBUBLUUXCA YCNOBUAX NPU OTCYTCTBUN Harpy3km U B pexunme pa6OTbI Ha HaKon/eHHol QHeprmnn.

OT0 ncnbiTaHe HeobxoaMMo TosbKO A4 Bbixoga Tuna XN (cm. 5.3.4).

YacToTbl, Tpebyuwme nsmepeHns NysbCUPYIOLWEro HanpsXxeHus, coctasnsaoT oT 1 Iy go 150 Ky,

CooTBeTCTBME TpeboBaHNAM NogTBepxgaeTcs, B cnydae ecam [(VO - VRated) / VRated] m 100 (%)
HaxoAMTCa B npefenax knaccudukaumm xapakTepucTuK, ykasaHHoi B 5.3.2 @), n cocTasnswwasa nepe-
MEHHOI0 TOoKa (Nynbcupylouiee HanpsiXkeHne) HaxoanTCcs B Npegenax, ykasaHHbix B 5.3.2 f).

6.4.2.4 Pexum paboTbl Ha HAKOMJIEHHOW 3Heprun — nosiHas/npeaenbHas Harpyska

MpoBOAAT M3MeEpPEHUA BbIXOAHOro HanpsXeHusa noctosHHoro Toka (\/100), B TOM 4yucne nysbcauuun
Hanps»xeHua npu pabote VMBI NOCTOAHHOrO TOKa, B yCTAHOBMBLUMMCA COCTOSHMM npu 100 %-HOW OT Ho-
MWUHaNbHOW MCNbITATEeNIbHOW Harpy3ku B pexume paboTbl Ha HAKOMJEHHON 3Hepruun. MNpu NpPoBEeAEHUN UCHbI-
TaHWii NPUMEHSIIOT KOHTPO/IbHO-N3MepUTEe/IbHble NMPUOOPbI CO BPEMEHEM CKaHWPOBAHWA, [OCTATOYHbIM ANSA
Hab6Ml0AeHNS 32 UBMEHEHUSIMU NaJeHNs HaNPsHXXeHUs B yCTPOCTBE COXpaHeHua (HakonseHus) aHepruu c 3a-
BUCMMOCTbIO No BpemeHn. Ana MBI NOCTOAHHOIO TOKa C yCTPOMNCTBOM COXpaHeHus (HakonjeHus) aHepruu,
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o6ecneynBalLLIMM HOMUHa/IbHOE BpeMsi MeHee 10 MWH, 4ONYCTUMO MOAKIUYUTL AONOSTHUTENbHYD 6aTapeto,
NO3BOJIAOLWYI0 CTabuIN3npoBaTb U3MEPEHNS NPU NPOBEAEHUN UCTbITAHUSA.

OT0 ncnbiTaHMe NPOBOAAT TONbKO Ans Bbixoga Tuna XN (cm. 5.3.4).

YacToTbl, Tpebyuime nsmepeHus NysibCUPYHOLLEro HanpsaXeHus, coctaBnaoT oT 1 'y go 150 kru.

CooTBeTCcTBUE TpeboBaHnAM noaTeepxgaeTcs, B cnyyae ecim [(VO - VRated) / VRated) m100 (%)
Haxo4uTCcA B nNpefenax Knaccuukauumn xapakTepucTurK, NpuBefeHHbIX B 5.3.2 @), n cocTasnawwasa nepe-
MEHHOIro Toka (NynbcupyloLlee HanpsXeHne) HaxoauTCcs B npejenax, ykasaHHbix B 5.3.2 f).

6.4.2.5 cnbiTaHne pacnpeneneHHon Harpysku

PacnpepeneHve Harpys3ky nm3mepsoT Npy NPpUMEHEHUW B Ka4yecTBe HOMUHaNbHOW (Ha BbiIXxo4e ABYX
unu 6onee 6510koB MBI NOCTOAHHOIO TOKa ¢ napanfienbHoit KoHduUrypauueit) B COOTBETCTBUN C TEXHMYE-
CKUMU TpeboBaHUAMYU M3TOTOBUTE/IA WK COr/lalleHneM Mexay U3rotoBuTesieM n notpebutenem.

CooTBeTCTBME TpeboBaHUAM NOATBEPXKAAETCA UCMbITaHNEM.

6.4.2.6 VcnbiTaHWe BbIXOAHOIO nepeHanpsaXxeHus

3awunTy OT BbIXOAHOMO nNepeHanpshHXeHus NpoBepstoT NpyM NOMOLLKW NOBbIWEHUA BbIXO4HOIO Hanpsxe-
HUA He MeHee 5 % OT CYyMMbl BEPXHEro 3HayeHMs OTK/IOHEHWSA B YCTAHOBUBLUEMCS PeXMMe YCTaHOBJ/IEHHOIO
HOMMWHa/IbHOTO HaNpPs>XeHUs v nHbIM 06pa3om, CornacoBaHHbIM MeXAy M3roToBUTEeNeM M noTpedutenem.

CooTBeTCTBMe TpeboBaHMAM NOLTBEPXKAaeTCA Ny TeM HabnheHs 3a OTKNIYEHWEM BbIXxoga Mnpu
yKa3aHHbIX YCNOBUAX.

6.4.2.7 WcnbiTaHMe Nepnoanvyecknx N3MeHEeHUn BbIXOLHOTO HanpshXxeHus (Moaynsauunii)

VcnelTaHus NPOBOLAT NpY cornaweHnn mexgay notpebutenem u n3rotoBuTesieM, C NMOMOLLLbIO KOHTPO/ISA
3aperncTpypoBaHHOIO HaNPsXXeHWUs Npu pas/IMYyHbIX Harpyskax u ycnosusax paboTsbl.

CooTBeTCcTBMeE TpeboBaHVAM NOATBEPXAAETCA, €CNy NpU NPOBELEHUN UCTbITaHU BbIXOAHOE Ha-
nps>keHve VMBI noCcTOAHHOIO TOKa oCcTaeTCa B npefenax, yCTaHOBNEHHbIX HA PUCYHKe 2.

6.4.2.8 MNeperpyska M BO3MOXHOCTb YCTPAHEHUS HEUCNPABHOCTU

6.4.2.8.1 Pexum «neperpyska— HOPMasibHbIn»

WcnbiTaHns npoeogat ¢ VIBIMT NOCTOAHHOrO ToKa, paboTawlwmum B HOPMasibHOM pexmnme padboTbl npu
Nerkon Harpyske, npegcrasnsioleli co6oii pe3aMCTUBHYIO (aKTUBHYIO) Harpysky, koTopasi NpuBOAWUT K ne-
perpyske MBI NOCTOAHHOIO TOKa, Kak yka3aHo B 5.3.2 h).

CooTBeTCTBUE TpeboBaHMAM NOATBePXAaeTcH, B ciydyae ecsim MBI NnocTOAHHOIo ToKa npoLo/-
XaeT paboTaTb B COOTBETCTBUN C 3aAB/IEHHbIMA U3FOTOBUTENIEM YCNOBUAMUN B TeEYEHNEe yKazaHHOro
nepuoja BpemeHu.

6.4.2.8.2 Pexum «neperpyska— paboTa Ha HaKOMNJEHHOI 3HEPTrun»

WcneiTaHns no 6.4.2.8.1 NoBTOPSAOT B pexume paboTbl HA HAKOMN/IEHHOW 3HEPrn npu MosHOCTLIO pas-
PSXXEHHOM YCTPOICTBE COXPaHEHUsA (HaKoMIeHUs)aHepruu.

McnbiTaHne NpoBOAAT TOMbKO Ans Bbixoga Tnuna XN (cm. 5.3.4).

MpumedaHue — [IpOAO/HKUTENBHOCTD WCTIbITAHKS OrpaHWYeHa eMKOCTbIO YCTPOWCTBA COXpaHeHust (Hako-
M/IEHNs) 3HEeprum.

CooTBeTcCTBME TpeboBaHMAM nogTBepxaaeTcs, ecnim VMBI NOCTOAHHONO TOKa He noBpexaeHa
W1 He nokasblBaeT MNPU3HaKoOB neperpesa.

6.4.2.8.3 BO3MOXHOCTb OTK/IHOYEHWUS NPU HEUCMPABHOCTU — HOPMasIbHbIA pexum

Mcnbitanna nposoaaTt ¢ UBI NMOCTOAHHOIO TOKa, paboTalwlwmMm B YCN0BUAX HOPMaSIbHOIO pexuma
paboTbl ucnbiTaHuii 6.4.2.1, gonyckaeTcs NpMMeHeHue SErkon Harpysku (cMm. 6.2.2.3). ToK KOpOTKOro 3a-
MblKaHUA NojalT Yepes NoAXOAALMNA npefoxXpaHuTenb Uin pasbeguHuTeNns HOMUHa/IbHOIO TOKa npu ycTa-
HOB/IEHHOM YCTPOMCTBE 3allnThl OT KOPOTKOro 3ambikaHua (Y3K3), obecneynBarlem ycTpaHeHne Heucnpas-
HOCTW B COOTBETCTBUMU C yKa3aHWAMM MU3rOTOBUTENS MAWM nocTasumka [cM. 5.3.2 j)].

M3rotoButento gonyckaeTcs onpeaenaTb YC/0BUSA NOATBEPXAEHUS COOTBETCTBUSA, BKIOYAS:

- orpaHnyeHne conpoTuBneHnsa kabenei, coegnHsaWwmx Bbixos VIBI MOCTOAHHOIO TOKa C 3alWUTHbIM
YCTPOMNCTBOM M C YCTPONCTBOM KOPOTKOrO 3aMblKaHUs,

- MVHMMAasbHYI0 eMKOCTb NoAKMYeHHOo 6aTapen B A Y, 1

- nocTosiHHyt BpemeHun (L/R) B gnanasoHe oT 10 go 12 mc gna yC/IOBHOIO TOKa KOPOTKOro 3aMblKa-
HUA 6onee 20 KA U 3 MC 4719 YC/TOBHOIO TOKa KOPOTKOINo 3aMblKaHUA meHee 20 KA.

CooTBeTCcTBMe TpeboBaHUAM NOLTBEPXKAAETCHA, €C/N U3MEHAEeMble BbIXOAHbIE XapaKTepucTUuKku
ocTalTCA B nNpegesnax knaccugukaunm xapakTepucTmrK, ykasaHHbiX B 5.3.2 @), BO BpeMs uMnTauum Heuc-
npasHOCTMW, €C/I MHOE He YCTaHOBMIEHO U3roOTOBUTENEM WU NOCT aBLLUKOM.
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VMBI NOCTOAHHOrO TOKa, npegHasHauveHHblli And paboTbl B AMana3oHe BXOAHbIX M BbIXOOHbIX Ha-
NPSHXKEHWNIA, UCNbITLIBAIOT HA KOPOTKOE 3aMblKaHWe MPU CamblX BbICOKMX 3HAUYEHUAX BXOAHbIX U BbIXOAHbIX
HanpsKeHWN.

MpumeyaHne — VcnbiTaHWe NO OTK/IHOYEHUIO MPU HEUCMPABHOCTM MPOBEPSAIOT BLIXOAHYIO XapaKTepucTukKy
MBI NOCTOAHHOIro TOKa npu NPUIOXKEHWN YC/IOBHOIO TOKAa KOPOTKOrO 3aMblKaHuS.

6.4.2.8.4 BO3MOXHOCTb OTK/IKOYEHUS NPU HEUCMNPABHOCTU — pexum paboTbl HA HAKOMIEHHOW 3Heprumn

McnbiTaHne no 6.4.2.8.3 NOBTOPSAOT B peXume paboTbl HA HAKOMMEHHON 3HEpPrnu, 3a UCKIYEHNEM Tex
cnyyaeB, eCnn U3roToBuUTelb UM NOCTaBLMK ycTaHoBWA, 4TO MBI NMOCTOAHHOIO TOKa B 3TOM pexunme pabo-
Tbl HE MOXET 6biTb CKOOPAMHUPOBAH C BHewHUMMN Y3K3.

6.4.2.9 l3mMeHsAemana xapakrepuctuka

6.4.2.9.1 lMNepexoa OT HOPMa/sbHOIO pexunma K pexunmy paboTbl Ha HAKOMIEHHOW 3HEepruu

WcnbiTaHne npoBoaaT Ha MBI NoCcTossHHOro Toka, pa6oTatouem npu 100 % ucnbiTaTe/IbHOA HOMMU-
Ha/bHOI Harpy3ke B HOPMaJ/ibHOM peXume paboTbl, BXOAHOE NMUTaHWe MpepbiBaloT He MeHee yem Ha 1 c,
n 3aTeM NPOM3BOAAT 3aMyCK MPU KaXAO0M M3 CNeaylowmnx He3aBnuCUMbIX YCNOBUIA:

a) MPOXOXAEHUN CMrHaNa BXOLHOTO HaMNpPsHKeHWs vyepes Hyfb;

b) MakcumMasnbHOM curHane (NMMKOBOM 3HA4YeHUWN) BXOLHOIO HaMpsXeHUs.

Mpn Kax[oM U3 3TUX YCNOBUI UCMbITAHUA NPOBOAAT MUHMMYM Tpu pasa Ans obecneyvyeHuss BOCNPOU3-
BeJeHna pe3ysibTaToB UCMbITAHWUA.

BxofHOW 1 BbixogHol curHansl VBIT MOCTOAHHOIO TOKA KOHTPOIMPYOT COOTBETCTBYOLWMMMN KOHTPO/Ib-
HO-U3MepuTeNbHbIMK Npubopamun, obecneymBarwlLLMMK pacyeT N060ro NepexonHoro OTK/IOHEHUA xapakTe-
PUCTUKN CUTHANA BbIXOLHOIO HarnpsXeHWs BO BpeMs nepexoga OT HOPMAas/bHOTO pexuma K pexumy padoThbl
Ha HaKONJIEHHOW 3Hepruu.

VcnbiTaHna, Kak npaBuao, NpoBoaAT no 6.2.2.6 ¢ nMuTaunein npoBasioB 3/1€KTPONUTAHNSA NEPEMEHHOr0
ToKa (cm. pucyHok D.1).

Mi3mepeHne xapakTepucTuK NpoBOAAT B MOMEHT:

- nocne pasmblkaHuUA nepeknwyarensa S1, Korga BXOA4HOE Hanps)XXeHue BbIXOAUT 3a npefesibl yka3aHHO-
ro npefena fonyckos (NPU HEUCNPABHOCTU CETU C BbICOKMM MMMefaHCOM), Wan

- ocne 3amblkaHUA nepeknyartensa S2, korga TOK Bo3pacTaeT yepe3 S2 (NpuM HeucrnpaBHOCTM CeTU C
HU3KAM MMMegaHCcoM).

CooTBeTCTBME TpeboBaHUAM NOLTBEPXAAaeTCH, ec/iM U3MEHAEeMble BbIXOAHblE XapakTepucTUKN
ocTawTCA B Npefenax knaccugukaumm xapakTepucTuK, ykasaHHol B 5.3.2 a), BO BpeMsl OnepupoBaHus.

6.4.2.9.2 OT pexnma paboTbl HA HAKONAEHHOW 3HEPTNUN K HOPMaSIbHOMY pexumy

WcnbiTaHue npoBoaaT Ha MBI nocTosHHOro Toka, pa6oTatouwem npu 100 %-Hoil UcnbITaTeNbHOW HO-
MWHa/IbHOW Harpys3ke B pexume paboTbl Ha HAKOMMEHHOW 3Hepruu, NoAKMYalT BXOAHOE NUTaHMe, Aanee
M3MEPAIT N PErUCTPUPYIOT HA BbIXOAEe OTK/IOHEHUA OT HOMUHANbHbLIX MPU Nepexoje u3 pexvma padboTbl Ha
HaKOM/IEHHO 3HEeprun B HOPMasibHbIA PeXUM paboTbl. ITO UCMbITaHUE JoNyckaeTcsl NPOBOAMTL B coyeTa-
HUN C UCMbITAHMEM Ha BpeMs paboTbl Ha HaKoMN/EHHOW 3aHeprumn (cm. 6.4.4.1).

CooTBeTCTBME TpeboBaHNAM NOATBEPXKAAETCH, €C/IN U3MEHSIEMbIE 3HAYEHUS BbIXOAHbIX XapakTe-
pUCTUK OCTalTCH B Npegenax knaccudmkaumm xapakTepucTuK, ykasaHHol B 5.3.2 a), BO BpeMs onepu-
poBaHusA.

6.4.2.9.3 CtyneHyaTtas (Wwarosas) Harpy3ka — HOpPMasibHblli pexum

WcnbiTanma nposoaat npu VMBI nocTosiHHOro TokKa, paboTawwem B HOPMasibHOM pexume npu oT-
CYTCTBMM HArpysku 1 NpuioXeHUn UCMNbITAaTE/IbHOW HOMMWHa/IbHOW Harpys3ku, paeHoii 100 %, cocTosuel
13 ABYX Harpysok: ogHoN, paBHoi 20 %, nmocne noakAtyYeHUs KOTOPO He MeHee YyeM yepe3 1 ¢ npoucxoauT
noakayeHne apyroii, pasHoli 80 %.

[anee oTkn4yalT O4HY YacTb Harpysku, paBHoii 80 %, cHmxas npu 3ToM Harpysky go 20 % ot HOMMU-
Ha/IbHOM BbIXOA4HOI MOLLHOCTM.

M3mepstoT BbixogHoe HanpshkeHune MBI MOCTOSAHHOrO Toka Npu NOAKMAYEHUU N OTKAOYEHUN KaxKAol
CTyneH4aTon (WaroBOi) Harpysku.

CooTBeTCTBME TpeboBaHUAM MOLTBEPXKAAETCH, €C/IM U3MEHSAEMbIE BbIXOAHbIE XapaKTepUCcTUKU
ocTalwTCcH B Npefenax knaccuukauum xapak TepucTuK, ykasaHHoin B 5.3.2 a), BO BpeMS 3TOro cobbiTus.

6.4.2.9.4 CtyneHuyatas (waroBasi) Harpy3ka — pexum paboTbl Ha HAaKOMMEHHON 3Heprun

MpoBOAAT NMOBTOPHbIE UCMbLITAHNA B COOTBETCTBMU C 6.4.2.9.3, 3a ucknwyeHnem Toro, yto NBI nocTo-
AHHOrO TOKa f0/MKeH paboTaTb B pexume paboTbl HA HAKOMEHHOW 3HEepruu.

JT0 ucnbiTaHne Heo6xoAnMO Tonbko Ansa Bbixoga Tuna XN (cm. 5.3.4).
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CooTBeTCcTBUE TpeboBaHNAM NOATBEPXKAAETCH, €C/IM U3MEHSIEMbIE BbIXOAHbIE XapakTepucTUKN
ocTawTCs B npegenax knaccuukayumm xapak TepucTuK, ykasaHHol B 5.3.2 a), BO BPEMSI ONepMpoBaHusl.

6.4.2.10 VMimnTtaumna nospexpeHusi pesepsupyemoro VMBI nocToAHHOro Toka ¢ napasfesibHon KoHury-
pauueli

VcnbiTaHne npoBogsaT gna pesepsupyemoro MBI NMOCTOAHHOrNO ToKa C napasfenbHOn KoOHgurypaym-
ein. icnbiTaHne npoBoaAaT npu nogkntoveHun K VIBIN NOCTOAHHOIO TOKa HOMUWHAaIbHOWN Harpy3ku. MNpu nmnta-
LuuMn noBpexaeHus pesepeupyemble OyHKUMOHa/IbHble 6/10kn VB NOCTOSAHHOIO TOKa, B 3aBUCMMOCTMK OT
npUMeHeHns, OTKNYalT (Hanpumep, HeMCNpaBHOCTb NOAYNPOBOAHUKOBOro uHBeptopa). Mpu npoBepeHun
NCMbITAHNA NPOBOAAT N3MEPEHUA MEPEXOAHOIO BbIXOAHOMO HaMPSAXXEeHWUA, 3HaYeHUS KOTOPOro AO/DKHbI Ha-
XO04UTbLCA B Mpegenax 3HauyeHui, ykasaHHbIX n3rotoeutenem. McneitaHua pesepsupoBaHHoro VB NMOCTOSAH-
HOro TOKa NpoBOAAT MPU HU3KOM UMMeAaHCce N BbICOKOM MMMefaHce. PexuMm Bbixofa U3 CTpos ¢ HU3KUM
MMMNegaHCOM MMUTUPYIOT MPM NMOMOLLW KOPOTKOTO 3aMblKaHWS CU/I0BOTO BbiNpaMUTens (MonynpoBOAHMKA) B
pesepBupyemoMm MBI MOCTOAHHOIO TOKa. Pexum Bbixoga M3 CTPOSA C BbICOKMM UMMeLaHCOM UMUTUPYHOT
pasmblkaHNeM COeAWHEHUS C CUNOBbLIM BbinpAMUTENneMm (MONynpoBOAHWMKOM) pe3epsupyemoro VMBI nocto-
AHHOrO TOoKa.

CooTBeTCcTBME TpeboBaHUAM MOLTBEPXAAETCS, €C/IM N3MEHAEMble BbIXOAHbIE XapaKTepucTUKu
ocTawTCcs B npegenax knaccumkaunm xapak TepucTurK, yKkasaHHol B 5.3.2 a), BO BpeEMS 3TOro cobbiTus.

6.4.3 BbIxogHble XapakTepPUCTUKN — Harpyska npuv NOCTOSIHHOW MOLLHOCTU

TpeboBaHUsi K Harpy3ke npyv NOCTOSAHHOW MOLLHOCTW GyAyT PacCMOTPEHbI B GYAYLLEM.

6.4.4 XpaHeHVe N BOCCTaHOB/IEHUE 3HEPTUU

6.4.4.1 Bpems paboTbl Ha HAKON/IEHHOI 3HEeprumn

Bpems paboTbl Ha HAKOMMIEHHON 3HEpPruM onpeaensArT NPy NOMOLMN OTK/HYEHUS NEPEMEHHOro ToKa K
Bxoay VMBI NOCTOAHHOrO TOKa, paboTarowero Npyu HOMUHAaIbHOW MOLWHOCTU, U N3MEPEHMUS NMPOAO/IKUTENb-
HOCTM COXpaHeHWsl YCTAHOBJIEHHOI BbIXOAHOW MOLHOCTU.

Ecnv B COOTBETCTBUM C COM/lalleHNEM Mexay notpebutenem un nsrotosutesiem VIBIM NOCTOAHHOIO ToKa
npeanosaratT, 4To YCTPOWCTBOM COXpPaHeHUs (HAKOMAeHUs) 3Heprum siensetcs 6aTtapesi, T0O HOMUHa b-
Has TemnepaTtypa pab6oTbl fo/mkHa 6biTb 25 °C. W3mepeHue Temnepartypbl kopnyca 6atapen nposogaT Ao
Hayasna NpPoBeAeHUs UCNbITAHUA B LENAX BblYNC/IEHUS KOPPEKTUPOBKM OXMWLAEMOro BpPeEMEHW paboTbl Ha
HaKOJIEHHOWN 3HEpPruun.

MpumeuvaHue 1— lMofoGHbLIK MeTOA AOMYCKAETCs MPUMEHSITb A/ TEXHOMOMMIA COXPaHEHUsT (HaKOMIeHNsT)
3Heprum.

HanpshkeHve 6aTapen He AO/HKHO NafaTb HWXKE YKa3aHHOro 3HauyeHus HamnpsXeHUs OTK/HYeHUd, 00
MOMEHTA MCTEeYEeHUs YCTaHOBNEHHOr0 BPeMeHU paboTbl HA HAKOMAEHHOW 3HEpPruu.

Mepen npoeegeHnem ucnbitaHus MBM NOCTOAHHOIO TOKa NepeBoAsiT B HOPMasibHbIN pPeXxnmMm padoTbl
Nnpyv HOMWHANBLHOM BXOAHOM MUTAHUN W OTCYTCTBUWN BbIXOAHON Harpysku, B TeYeHWe BPeMeHU, NpesblillatolLe-
ro YCTAaHOBJIEHHOE W3roTOBUTENEM BPeMs paboTbl HA HAKOMEHHOW 3Hepruu.

[anee nogknoyalT ONOPHY Harpysky co 100 %-HOil pe3MCTUBHON HOMUWHAbHOI Harpyskoi u nNpuBo-
OAT nogady nNuUTaHUA Ha BXof, A/ nepexoja B pexuMm paboTbl HA HAKOMJIEHHOWN 3Hepruun. 3anucbiBalT 3Ha-
YyeHune BbIXOAHOro HanpsxeHuss MBI NOCTOAHHOIO TOKa. [oxuAaalTcs 3asaB/eHHOro BpeMeHn paboTbl Ha
HaKOMJ/IEHHOW 3Heprumn ¢ gukcauneii BbIXOAHOro HanpsixeHus BIM nocTosiHHOro Toka.

CooTBeTCTBME TpeboBaHWSAM MOATBEPXKAAETCS, B C/ydyae ecnnm oba M3MepeHnss BbIXOAHOrO Ha-
NPSXXeHUsA Haxo4ATCA B Npefenax 3asaBfNeHHoro gvanasoHa B 5.3.2 a).

MpumedaHue 2— Kak npaBu/o, HOBble GaTapey 4acTo He 06ecneunBatoT NosHyl0 eMKOCTb B TeYeHKe nepuo-
[ia 3anycka, MchbiTaHWe Ha NPOAO/IKMTENBHOCTL Pa3psAa NoBTOPSIHOT Noc/ie Heo6XoAYMOr0 BPeMeHM BOCCTaHOB/IeHYs
SHEPrun, ecnn Bpems paspaaa, AOCTUTHYTOe NepBoHaYasibHO, MEHbLLE YCTaHOB/IEHHOro npegena, To [0MycKaeTcs He-
CKOJIbKO LMKMOB 3apsifa/paspaga npexae, yem 6yaeT AOCTUTHYTa NosHasi eMKOCTb GaTapen.

6.4.4.2 Bpemsa BOCCTaHOBNeHUs aHepruun (8o 90%-HoW eMKOCTH)

Mo OKOHYaHWKN UCMbITAHWA NPU NPOBEPKE COXpaHeHus (HakonaeHusi) aHeprum no 6.4.4.1 NOBTOPHO Mo-
[alT nuTaHue Ha Bxof VIBIN NOCTOSIHHOrO TOKa U yCTaHaB/AMBaOT ero B HOPMasibHbI pexum paboTbl, npu
HOMMWHANLHOM BXOAHOM HanpskeHuu nNutaHus u 100 %HON HOMUHaNbHOM MCNbITAaTeNIbHOW Harpyske.

Mo okoHYaHUN BPEMEHN BOCCTAHOBJIEHUSA 3HEPrun, yCTaHOBMNEHHOIO U3roTOBUTENEM, MOBTOPAIOT UC-
noiTaHna no 6.4.4.1.
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CooTBETCTBUE TpebOBaHUSIM NOATBEPXAAETCS B Clydyae, eCc/iM HOBOe 3HauyeHne BpemMeHu pabo-
Thbl Ha HaKOMJ/IEHHOW 3HEepPrum cocTaenseT He MeHee 90 % ycTaHOB/IEHHONO BPEMEHM PaboTbl Ha Ha-
KONJIEHHOW 3Hepruu.

MpuMeyaHne — Ha BpemMsi COXpaHeHus (HAKOMIEHWUS) 3HEPTN 1 BOCCTAHOB/IEHUS SHEPTUM BIMSIET TeMe-
paTtypa okpyxarouieii cpepl, 3HaYeHUs1 BPEMEHN BOCCTAHOB/IEHWSI 3HEPTVW, YCTAHOB/IEHHbIE WU3TOTOBUTESIEM, SIB/ISHOTCS
BpeMeHeM, o6ecneunBaroLLmM BoccTaHoBeHne 10 90 % HOMMHAsIbHOW eMKOCTU, eC/in He YCTaHOB/IEHO VHOE.

6.4.4.3 N3amepeHue Toka nynbcauyuin 6atapen

MpoBOAAT M3MepeHWe cocTaBiAKLWeRn nynbcauunii (cpegHekBagpaTnyeckoe 3HavyeHne) NOCTOSHHOro
TOoKa Npu nopsapsfke 6atapen, ecnu npegen Ans Ny/AbCUPYIOLLEr0 TOKa He ycTaHoB/eH. Mpyu MchbiITaHWm
MBIT NOCTOAHHOIO Toka paboTtaeT B HOPMasibHOM pexume pabdoTbl, npu 3Tom H6aTapes fonxHa 6biTb
NOSIHOCTbLIO 3apsXeHa. PerncTpupyloT Haumxyjlee 3HauyeHue NybCUPYHOLLEero Toka, B ciyyae ecnu pesyfbra-
Tbl 3TOr0 U3MepeHnUsa 3aBUCAT OT Harpy3ku VIBIT NOCTOAHHOIO TOKa.

CooTBeTCTBME CUNTAT MNOATBEPXKAEHHbIM, €CNN U3MEPEeHHbI MyNbCUPYIOLWMIA TOK paBeH wuiu
HWXe, YeM YyCTaHOB/IEHO U3roToBUTENEM GaTapen, — cM. 5.4.2.2j).

MpumeyaHne — B kayecTBe npvmepa, Npeaen COCTaBasoWEN nynbcaunin (CpeaHekBagpaTmyeckoe 3Have-
HME) MOCTOSTHHOIO TOKa Mpu nogsapsake 6arapen 06bI4HO cocTaBAseT 5 % OT YMC/I0BOro 3HAYEHUST HOMUHASIbHOW €MKO-
ctn 6artapeun, A-4, (CBMHLOBO-K1CNOTHasA) U 10 % (Hukenb-kagmMmeBas).

6.4.4.4 VicnbiTaHWe Ha aBTOMaTUYeCKoe MnepeknyeHune

ABTOMAaTM4Yeckue nnu gpyrne cpefcrsa nepekstovyeHUs UCNbITbIBAKOT Nocae nosiHoro otknwyeHna UNBIM
NOCTOAHHOIO TOKa. lMpu npoBeAeHWN UCNbITAHUA Ha aBToMaTuyeckoe nepekntoyveHne MBI MOCTOAHHOrO
TOKa ycTaHaB/AMBalT Ha/IMyne HOMUHA/IbHOTO CETEBOr0 HaMpPsXXeHUs Ha BXOAe WU pa3psaXeHHOe COCTOosAHue
yCTpolicTBa COXpaHeHus (HakoMneHus) sHepruu, Npu 3TOM MNPOUCXOAWUT aBTOMATUYECKOE MepeklovYeHne B
HOpMasibHOM pexume paboThbl.

CooTBeTCTBMe TpeboBaHMAM NOLTBEPXAaeTCA Npu BO3BpaLLEHN HOPMa/IbHOIoO pexunma pabo-
Thbl IBN NOCTOAHHOI0 TOKa B COOTBETCTBUN C KOHCTPYKTUBHLIMUA KPUT EPUAMN U3rOTOBUTENA.

6.5 lMpouenypbl KBaAIMMUKALNOHHBIX, TUMOBbIX UCMbITaHU (BO34eNCTBME OKpyXatoLeri
cpenbl)

6.5.1 MeToAbl UCMbITaHWUI Ha BO34ENCTBME OKpPYXalolleli cpeabl U TpaHCMOPTUPOBaHUE

6.5.1.1 O6wWuMe NooXeHus

WcnbiTaHnsa, npuBefeHHble HUXe, npegHasHavyeHbl Ana nMutauumn sosgeincteusa Ha MBI nocTtossHHOro
TOKa OKpyXalolwein cpedbl U yC/0BUIA TpaHCNOPTUPOBAHNSA, A8 3KCNyaTalMM B KOTOPbIX OH NpefHasHauveH.
McnbiTaHMa Ha TpaHcnopTupoBaHue onpeaensatoT NpurofHocTb KOHCTpykuun BIM nocTosaHHOro Toka v yna-
KOBKM AN NepeBO3ku, CNOCOo6HONW 3awuntute NBIM OT noBpexaeHwnid Npyu NpoBefeHn YyCTaHOBEHHbIX NOrpy-
304HO-Pa3rpy30yHbIX paboT BO BpeMs TPpaHCNOPTUPOBaHUSA.

6.5.1.2 NcnbiTaHne Ha ypaponpo4YHOCTb

Cnepgylowyo npoueaypy npoBogaT Ans komnnekTHbix VIBIT NOCTOSAHHOro TOkKa maccoii meHee 50 i,
NCKN0Yasa ynakoBKy A/ MepeBo3ku, B NocnefoBaTeibHOCTU, NPUBELEHHOW HUXeE:

a) B KayeCcTBe HauaslbHbIX UCNbITAHWIA NPOBOAAT 3anekTpuyeckue ucnbitaHna VBT NMOCTOAHHOIO TokKa
cornacHo 6.2.2;

b) ypocTtoBepstTcs, 4to MBI NOCTOAHHOIO TOKa 06ecToyeH, gasiee ero ynakoBblBalT B HOPMas/lbHOM
COCTOSSHUM AN TpaHCnopTUpOBaHus;

C) ynakoBaHHbI 06pasew, nogseprawT ABYM UMMNYbCHbIM MONYCMHYCOMAANbHbLIM YAapaM C yCKOpeHneM

15 gn Npofo/MKUTENBHOCTLIO 11 MC B KaX[ON M3 Tpex B3aMMHO NepneHAUKYNspHbIX MJ0CKOCTAX B COOTBET-
ctBun ¢ IEC 60068-2-27.

MpumeyvyaHne — Bo Bpemsa ncnbITaHWi He NPOBOAAT 3NEKTPUHECKNE N3MEPEHUA;

d) B kauecTBe 3aKNKUYMNTENBHOW NPOBEPKM MOC/E Bbilleyka3daHHbIX ucneitaHnin MIBIM noctosaHHOro Toka

pacnakoBbIBaOT W MPOBEPSAIT HA HaNu4ne NPU3Hakos husnyeckmx NoBpexaeHnii unn gedopmaymnii coctas-
HbIX YyacTel;

€) B KayecTBe 3akK/JI0YNTEesIbHbIX UCMbITAHWI NPOBOAAT UCMALITAHUA HA JIETKYIO Harpysky u yHKLMO-
HaflbHOe ucnboiTaHue (cM. 6.2.2.3), aHanornyHble NPUEMO-CAATOYHbLIM.

CooTBeTCTBME TPeboBaHUAM NOATBEPXAaETCA NPU BbINOHEHUN T peboBaHuii nepeuncrieHnii d) u e).
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3akunTenbHble U3MepPeHNs n TpeboBaHUA gonyckaeTca 06begUHUTb BMECTE C UCMblTaHWEM Ha
ceobogHoe nageHve (cm. 6.5.1.3).

CnepyeT yunTbIBaTb N06ble NOCNELCTBUA pe3yNbTaToB UCNblITaHWi, KOTopble MOryT noTpebo-
BaTb NPOBEAEHUS ON3NMEKTPUYECKNX UCMNbITaHWi B COOTBETCTBUM C COOTBETCTBYHLWUMN CTaHgapTa-
MK 6e30nacHocTU.

6.5.1.3 VcnbiTaHne Ha cBO60OAHOE MageHue

Cnepyrouyo npoueaypy Ha CTOMKOCTb K CBOGOAHOMY NajeHnd NpoBOAAT B NOC/efoBaTe/IbHOCTU, NpuU-
BEEHHOW HWXe:

a) B Ka4ecTBe Hayas/lbHbIX U3MEPEHUI NPOBOAAT anekTpuuyeckne mncnoitaHna WVIBIM nocTtoAaHHOro Toka
cornacHo 6.2.2;

b) ypoctoBepsitoTcs, 4to MBI NOCTOAHHOIO TOKa 06eCTOYEH, Aasiee ero ynakoBbiBaldT B HOPMasibHOM
COCTOSIHUM ANA TPAHCNOPTUPOBaHUS;

C) ucnblTaHMe npoBogAT, cBoboaHO cbpocuB VIBIT NMOCTOAHHOINO TOKa M3 TOYKM MojBeca Ha TBep-
AYyl0 NOBEpPXHOCTb. MMOBEPXHOCTb YNakKOBKWM, KOTOpas KacaeTcs TBepAOol NOBEPXHOCTU Mpu NajeHuun, ABns-
€TCS NMOBEPXHOCTbIO, KOTOpas 06bIYHO CNYXWT OMOPON. McnbiTaHUA NPOBOAAT METOAO0M, YCTaHOBJIEHHbLIM
IEC 60068-2-31. YcTaHaBnneawT cnegylouime MMHUMasibHble TpeboBaHUA K UCMbITAHUIO:

1) ncnbiTaHMs NOBTOPSAIOT ABa pasa;

2) ucnbiTaHus npoBoasaT Ha MBI NOCTOAHHOIO TOKa B ero eguHoM (Hepa3bopHOM) TPAHCNOPTHOM KOp-
nyce unm COCTOSSHUM MOCTaBKW AN TPAHCNOPTUPOBaHUS;

3) BbICOTY NageHunsa onpepenstoT cornacHo tabnuuye 4;

4) BbICOTY NMafeHNsT M3MEPSAT OT YaCcTuM UCNbLITYyeMOro obpasya, camoro 6/ iIM3KOro K ucnbltaTenbHOl no-
BEPXHOCTMU.

Tab6nuuya 4 — McnbiTaHne Ha CBO6OHOE NajeHue

Macca HeyrnakoBaHHOro 06pasLa, Kr BbicoTa nageHusi, Mv
M< 10 250
10<M<50 100
50 <M< 100 50
100 <M 25
I punmevyaHne — Bo Bpems UCMbITaHW He NpoBOAAT U3MEPEHUSA,

d) B kauecTBe 3aK/OUYMTENBLHOV NPOBEPKM MOC/E Bbilleyka3aHHbIX ucneitaHuii MIBIM nocTossHHOro Toka
pacnakoBbIBaKT M MPOBEPSAIOT HA HanMyne NpM3HakoB hM3MUYECKUX NOBPEXAEHUn nam gedopmayuii coctas-
HbIX YacTei;

€) B KayecTBe 3akNUnTesNibHbIX WUCMNbITAHWI NPOBOAAT WCMNbITAHWA Ha JIETKYHD Harpy3ky u dyHKuUmo-
HanbHOe ucnblTaHua (cM. 6.2.2.3), aHanorMyHo NPUEeMo-cAaTOUHbIM.

CooTBeTCTBME TPebOBaHNAM NOATBEPXKAAE T CA NPY BbINOSIHEHUY TpeboBaHuii nepeuncnexnii d) u e).

CnefyeT yunTbiBaTb 0Oble NOCNEACTBUA pe3yNbTaTOoB UCMbITaHuii, KoTopble MOryT noTpebo-
BaTb MPOBEAEHUS AM3/IEKTPUYECKUX UCMbITAHUA B COOTBETCTBUN C COOTBETCTBYOLWNMN CTaHjapTa-
MK 6e3onacHocTH.

6.5.2 XpaHeHwue

Cnegylwouwme aTanbl UCNbITAHUSA Ha XpaHeHne NpPoBOAAT B NOC/eA0BATENIbHOCTN, NPUBEAEHHON HUXe:

a) B KayecTBe HavaslbHbIX M3MeEpPEHUii NPOBOAAT anekTpuyeckne mcnoiTaHnsa MBI NOCTOAHHOrO Toka
cornacHo 6.2.2. Mepepn BbINOSIHEHWEM WCMbITAHWI BCe BHYTPEHHME BaTapen [0/KHbl ObiTb 3apsKeHbl B Teve-
HUe BpPeMeHU, YCTAHOBJ/IEHHOTO B MHCTPYKLUAX U3rOTOBUTENS;

b) ygoctoBepstoTcs, uto MBI NOCTOAHHOIO TOKa 06ecTo4YeH, gasiee ero ynakoBbiBalT B HOPMasibHOM
COCTOSIHUW [/1 TPAHCMOPTUPOBAHUSA N XPaHEHUA CO cpefcTBamMy ynpaB/ieHUs, YCTAHOB/IEHHLIMU B MOJIOXe-
HUe ANA TPaHCNOPTUPOBAHUSA;

C) fasniee UCNbITaHNA NPOBOAAT B CAEAYOWNM NOPSLKe:

1) nogBepratoT BO34ENCTBUIO CYXOro Tenaa nNpy HOpMasibHbIX YC/T0BUAX OKpyxatuien cpegbl: (55 + 2) °C
B TeyeHne 16 4, ncnonb3lys meton ucneitaHuin Bb IEC 60068-2-2;

2) nopgsepraioT BO3LEWCTBUIO BNAXHOIO Tensa Mpu HOPMasbHbIX YC/IOBUAX OKPYXatwLein cpepbl:
(40 + 20) °C u BnaxHocTb oT 90 % n0 95 % B TeyeHne 96 4, ucnonb3lysa metos IEC 60068-2-78;
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3) noaBepralT BO3L4ENCTBMIO X0/104a NP HOPMasibHbIX YC/TOBUAX OKpyXatow,ein cpegbl: MmuHyc (25 + 3) °C
B TeyeHne 16 4, ncnonb3lysa metog ucnoiTaHnii Ab IEC 60068-2-1.

MpnmeyaHne — Bo Bpems UCMbITaHWUIA He NpPOBOAAT 3/NEKTPUYHECKNE N3MEPEHUA;

d) B kauecTBe 3aknOUNTENILHOW NpoBepkM nocne ucnbiTannii MBI NOCTOAHHOIO TOKa pacnakoBbiBalOT
M NPOBEPSIOT Ha Ha/WuMe NpU3HaKoB (hn3nyecknx NoBpexaeHuin nnn geopmanmnii cocTaBHbIX YacTen n Kop-
po3nn mMeTanInyeckux yacTen;

€) B Ka4yecTBe 3akMuUnTeNbHbIX NCNbITaHN BbigepxunsaT VIBIT MOCTOAHHOIO TOKa A0 BO3BpalleHus
K HOpMasnbHOW TemnepaType OKpyXalLled cpelbl 1 4aBAEHUI0O 1 NPOBOAAT UCNbITAHUSA Ha JIETKYHO Harpysky
N PYHKUMOHAaNbHOE ucnbiTaHue (cMm. 6.2.2.3), aHanornyHole NPUEMO-CAATOYHbIM.

CooTBeTCTBME TPeboBaHNSAM NOATBEPXAAE T CSA NPU BbINOIHEHUN T PeboBaHUii nepeuncieHunii d) u e).

6.5.3 ®dyHKUMOHMPOBaHNe (paboTa)

Cnegywume atanbl UCMbITAHUS Ha NPOBEPKY PYHKUMOHMpoBaHMA (paboTbl) NpoBOASAT B NPMBELEHHOM
HVXe XPOHOJIOTMYECKOM Nopsake:

a) NpoBOAAT 3J/IEKTPUYECKME TMPUEMO-CAaToUHble UCMNbITaHnAa VBl MOCTOAHHOIO TOKa cornacHo
6.2.2;

b) ynoctoBepstoTcs, yto MBI NOCTOAHHOIO TOKa paboTaeT B HOPMas/lbHOM pexunme paboTbl npu
HOMWHA/ILHOM BXOAHOM HamnpsHXXeHWM U HOMUHaIbHOM BbIXOA4HOW MOLHOCTY;

C) MPOBOAAT WUCNbITAHWUA B CriefyloLleil nocnefoBaTte/ibHOCTH:

1) noasepratoT BO3AENCTBUIO CyXOro Tensa npu HOpPMasibHbIX YC/IOBUAX OKPYXatoLen cpefbl nan npu
YyCTaHOB/IEHHOM U3rOTOBUTE/IEM MakCUMasibHOM 3HAaYeHUW M NPOAO/HKUTENBHOCTY BO3aelicTBuS 16 4, ncnosb-
3yss meTog ncnoiTaHnin Bb/Bd IEC 60068-2-2;

2) nopgsepratoT BO3AEACTBMIO BNAXHOIO Tensa Mpu HOPMasbHbIX YC/MIOBUAX OKpyXallwein cpeppl:
(30 £ 2) °C n BnaxHocTn oT 72 % o 78 % B TeyeHne 96 4, ncnonb3sysa metos Cb IEC 60068-2-78;

3) noaBeprawT BO34EWCTBUIO X0/104a NPW HOPMasbHbIX YC/IOBUSIX OKpYXaloleil cpedbl WM YyCTaHOB-
NNIEHHOW W3roTOBUTENEM MWHMMANbHON TemnepaType B TeyeHue 2 4, UCMOoNb3ysa MeToa ucnbiTaHuii Ab/Ad
IEC 60068-2-1;

4) NOBTOpPHOE BO3AENCTBME BIAXHOIO Tenna.

NckntountensHo ans MBI NOCTOSAHHOIO TOKa co BCTPOEHHON(bIMU) YCTPOMNCTBOM(aMM) COXpPaHeHUs
(HakoneHnAa) aHeprun B BuAe 6GaTtapeid, Temnepatypa npu UCNbITAHUM AO/MKHA ObITb MEXAY MUHUMAabHO
nntoc 15 °C n makcumansHo natwc 30 °C;

d) namepeHns Bo BpeMs UCMbITaHUi NPOBOAAT A8 MPOBEPKM BO3MOXHOCTU PYHKUMOHMpoBaHua WBI
MOCTOSAHHOIO TOKa B COOTBETCTBUU C TPeOOBAHNAMM HACTOSALWEro CTaH4apTa B HOPMasibHOM pexume, pexu-
Me paboTbl Ha HAKOMMEHHON 3Hepruu;

€) NOBTOPSAIT War a) nocne Toro, kak VMIBINM nocTosAHHOro Toka BEpHETCs K YCNOBUAM OKpyXxarlelh cpe-
Abl, 4TO6bI NOATBEPAUTL HOPMasbHY paboTy;

f) B kauecTBe 3aKNI0UYNTENbHbIX UCNbITAHUA NPOBOAAT UCMNbITAHUA Ha JIETKYH Harpy3ky v dyHKUNWOHa b-
Hoe ncnbiTaHne (cM. 6.2.2.3), aHanornyHble NpUemMo-caaTodHbIM, n VIBIM NOCTOAHHOIO TOKa NpoBepsT Ha
Hanumune Npu3HakoB (MU3NYECKMX MOBpexAeHuii nav gedopmaunini 1 Ha To, NPOAO/HKaeT M OH paboTaTb B
COOTBETCTBUN C nNepBOHa4dYas/ibHbIMU XapaKTepuctnkamun.

CooTBeTCTBME TpeboBaHUSAM NOATBEPXLaeTCsa NPy BbINOMHEHUN TPeboBaHMi NYHKTOB €) u f).

6.5.4 AKYCTUYECKMNI WyM

M3roTtoBuUTENb Ao/KeH YyCTaHOBUTb B TeXHU4Yeckom AOKYyMeHTaunn ypoBeHb akKyCTu4yecKkoro wyma, Ko-
TOpbIA U3MEPAKT B COOTBETCTBMU C METOAOM WM3MEPEHWUI, YCTAHOBMEHHbIM B ISO 7779, 3Ha4YeHUs KOTOPOro
onpefensiT NpuM NOMOLWM CTaHAAPTHOTO pasMeLLeHns, OXMAAemMOoro npu MCnofb30BaHMW (Hanpumep, Ha-
CTOJIbHbIA, HACTEHHbIA WM CBOGOAHO YCTAHOB/IEHHbIN).

3HayeHns aKycTMUYecKoro wyma namepsaT npu pabote VMBI NOCTOAHHOINO ToKa ¢ HOMWHaNbLHONR ycTa-
HoBMBLUENCS PE3UCTUBHOI (aKTUBHOM) HArpy3KOW npu creayowmx ycnoBusx:

- HOpManbHbI pexum paboTbl Bl NOCTOAHHOIO TOKa NpM HOMUHANILHOM BXOAHOM HaNpsiXeHWUw;

- MBI NOCTOSAHHOrO TOKa npu pexume paboTbl HA HAKOMJ/IEHHOW 3Hepruu.

HomunHanbHOe paccTosHMe ANA M3MEePEHWS YPOBHA akyCTMYeCcKoro Liyma COOTBeTCTByeT 1 M u 3Haue-
HVWe ycTaHaBAuBalT B eguHuuax A6-A (4b SBNATCA HOMUHANBLHOW efuHULEel akyCTUYecKol BeCcoBOi Lika-
Nbl A, NONYYEHHOI Npy NOMOLLW U3MEPUTENS YPOBHA 3BYKa, cooTBeTcTBylowero IEC 61672-1).

AKYCTMUYECKNA LWYyM OT 3BYKOBbIX aBapuiiHbiX CUIHANOB He A0/DKEH ObiTb BK/IOYEH B YCTAHOBJIEHHbIE
3HaYyeHus.
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AKYCTUUYECKMIA WYM OT BEHTUNATOPOB, Tpebylowmxca ans pa6oTbl Npu N060M HOMUHAILHOM YC/10BUN,
BK/IOYAIOT B YCTAHOB/IEHHbIE 3HAYEHNS.

CooTBeTCTBME TpPeboBaHWAM NOLTBEPXLAeTCs, €CN U3MEepPEHHble 3HAYeHUsi COOTBETCTBYIOT
3HAYEHMsIM, yKasaHHbIM U3roToBnTenem MBI NOCTOSHHOIO ToOKa.

6.6 VcnbiTaHMa yHKUMOHabHbIX 6/10k0B MBI NOCTOSAHHOTO TOKa (Mpy OTCYTCTBUU UCMbITaHWUIA
MBI NOCTOSAHHOTO TOKa B KOMIJ1EKCE)

6.6.1 VcnbiTaHna ebinpamutena VMBI nocToaHHOro Toka

JTIMHenHOo-KOMMYTHUpyemble BbINPAMUTENTN UCMbITbIBAIOT B COOTBETCTBUN C MPUMEHUMbBIMU UCMbITAHUAMM
IEC 60146-1-1:2009, pa3pen 7.

BbinpaMuTENM € aBTOMATMUYECKON KOMMYTaLWel UChblTbiBAIOT B COOTBETCTBUMN C 6.6.2.

Mpuemo-caaTouHble UCMbITAHMUA BKIOYAKT UCMbITAHWE U30/ALUN, UCNbITAHWE NPW JIEFKON Harpy3ke
1 NPOBEPKY AOMNOSIHNTE/IbHOTO YCTPOMCTBA 3aluThbl U CUCTEM YNpaB/IEHUS.

KBanmdnkayunoHHble, TUNOBbIE UCMbITAHUA BK/AOYAKT LOMNOSHUTE bHbIE HArpy304Hble MUCMblITaHus,
onpefeneHue noTepb, NOBbILEHNE TeMMNepaTypbl U T. 4.

6.6.2 NcnbiTaHna npeobpasoBartens VBl noCTOSHHOroO Toka

WcnbiTaHna npeo6pa3oBaTens, r4e 3To NpUMMEHUMO, A0/KHbI 6biTh BbINOSIHEHBI B COOTBETCTBMM C NpU-
MeHUMbIMUK ncnbliTaHnamy IEC 60146-2:1999, paszgen 7, B KOTOPOM yCTaHOB/EHa nporpamma npuemo-caa-
TOYHbIX UCMbITaHWN, KBaNNOUKALMNOHHbIX, TUMOBbIX UCMbITAHUIA 1 4ONONTHUTE TbHbIX UCTbITAHWUA.

6.6.3 McnbiTaHMA Bbik/OYaTenen, yctaHoBAeHHbIX B VIBI NOCTOAHHOIO Toka

Bbikfitovatenn, nHrerpyupoBaHHblie B KoMmnsekTHblie VIBI MOCTOAHHOIO TOKa 1 COOTBETCTBYOLWME Tpe-
6oBaHuAM, npeabasnasembiM K VIBIT NOCTOAHHOrO TOKa, He NoABepratT OTAE/bHbIM UCNbITAHUSM.

Bbikntovatenun, He nHTerpupoBaHHble B KOMnaekTHble VB MOCTOAHHOIO TOKa, UCNbITbIBAKOT B COOT-
BETCTBUM CO CTaHAAPTOM Ha MPOAYKUUIO, PAcnpOCTPaHSAWMMCSA Ha HUX.

Mporpamma KBaJIMPUKALMOHHbIX, TUMNOBbLIX UCNbITaHU MBI MOCTOAHHOrO TOKa BK/OYAET UCMbI-
TaHWs MO NOATBEPXAEHUI0O HOMUHA/IbHbIX 3HAYEHUI, yKa3aHHbIX B pasgesie 5 HacTosiLero ctaHgapTa, ecnu
3TW 3HAYEHUs He NOATBEPXAEHbl COOTBETCTBYKOLWMM pacyeToMm. Ecnu npegbigyuime KBanmuUKauNOHHbIE,
TUMOBbLIE UCMNbITAHUA 6blN NPOBEAEHbI, UCXOAHbIE TEXHUYECKNE TpebGOBaHUA WM3roTOBUTENA CUUTAOT Noja-
TBEPXAEHHbIMU, U fafibHeAWwne UcnbiTaHnsa He TpebytoTcs.

6.6.4 CoxpaHeHune sHeprum/ucnbiTaHnUsa GaTtapei

Ecnv nHave He yCTaHOB/IEHO B A0OrOBOPEe Kymn/M-Npogaxu, 3aBOACKME MCMNbITaHWS BCTPOEHHbIX B VBT
NOCTOSIHHOIO TOKa YCTPOMCTB COXPaHEeHUs (HaKOMN/IEHNA) IHEPTUM WU B OTAENbHBIX kopnycax VMBI no-
CTOSIHHOTO TOKa OrpaHuyMBaloT UCMNbITAHUAMMW NPU BBEAEHUMN B AeicTBUE KBAIMPUKALNOHHBIMU, TUNOBbI-
M/ UCNbITAHUAMU 1 TaKUMU NMPUEMO-CAATOYHbIMU 3aBOACKAMU UCNbITAHUAMMW, HEOGXOAUMOCTb NPOBEAEHNS
KOTOpPbIX ycTaHaB/inBaeT usrotosmutenb VMBI MOCTOAHHOrO TOKa Afi MPOBEPKU XapakTepucTUK YCTPOMCTB
coXpaHeHus1 (HaKoM/eHUs)aHeprun.

Bpemsa coxpaHeHuss n BOCCTAHOBJ/IEHUA 3HEPTUM 1 BCe AOMNOJHUTENIbHbIE UCMLITAHUA HA MEecTe 3KC-
nayatauuu onpegensaTcsa cornaweHneMm Mmexay unsrotosutenem VBN NMOCTOAHHOIO TOKa uinM NOCTaBLLMKOM
N notpebutenem.

MN3roToBuTENb YCTPOMCTBA COXPaHEHUS (HAKOM/IEHNS) SHEPTUN AO/KEH [0Ka3aTb COOTBETCTBME CNe-
umanbHbIM TpeboBaHMAM MO pexumy 3apaga, KoTOpbIMU ABMAETCHA YCKOPEHHbIN/BbIpaBHUBAOLWNA pPeXnMbI
3apsga.
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MpunoxeHve A
(pekomeHayemoe)

KoHdpurypauun MBI NOCTOAHHOIO ToKa

A1l O6Lwme nonoxeHns

MBI NOCTOAHHOIO TOKa WCMOMb3YTCA ANA nofayn 3NeKTponuTaHus Ha obopynoBaHue, Tpebyloulee Herpe-
PbIBHOCTb paboTbl, C KPUTUYECKUMM UM CYLLECTBEHHBIMU Harpy3kamu. MprMepbl KPUTUYECKMX Harpy30K BK/IHYAKT, HO
He OrpaHMyYMBalOTCA VMW, TEIEKOMMYHUKALMOHHbIE OOBLEKTbI, LEHTPbl 06pabOoTKN AAaHHLIX, YNpaB/ieHWe TexHoMornye-
CKUMK MpoueccamMu, aBapuiiHoe ocselleHne U T. 4. PyHkums MBI NOCTOSAHHOrO ToKa 3ak/toyaeTcs B HEMPEepPbIBHOM
NUTaHUN KPUTUYECKMX Harpy3oK, B YaCTHOCTU, B TeUYEHWe YCTAHOB/IEHHOTO BPEMEHU MNpU OTK/IHYEHUM 3MEKTPO3HEepPruu.
MBI NocTOSIHHOrO ToKa Takke ob6ecrneymBaeT CTPOro pPeryimpyemMoe KayecTBO BbIXOOHOM MOLWHOCTW Gnarogapsi He-
3aBMCUMOMY BbIXOA4Y OT BXOAa nepemMeHHoro toka. Kak npaswio, cuctemsl VIBIT NMOCTOAHHOIO TOKa COCTOAT U3 Cekuuun
BbINpAMUTENISA(EA) NEPEMEHHOTO TOKa B MOCTOSAHHBIN, CEKUMM YCTPOMCTBA HAKOMIEHUST SHEPrUK (Kak MpaBuio, BHYTPEH-
Heli cuctembl GaTtapen unm BHelHero 6110ka 6artapeli), B HEKOTOPbIX Cy4Yasx AOMNOSHUTENbHLIX NpeobpasoBaresiei
MOCTOSIHHOIO TOKa B NMOCTOSIHHLIN, KOHTPO/I/IEPa U CBS3aHHONO C HAM pacnpegenutesnibHoro obopyaosaHms. B otanume ot
VMBI nepemeHHoro Toka, VIBIM NOCTOSIHHOIO TOKa He BK/IKYaeT B cebs CTaTUYECKMin nepekovaTens Wam cxemy baiinaca.
PasnnuHble koHdurypaumum MBI NOCTOSAHHOTO TOKa MCMNOMb3YKTCA A8 AOCTKEHMS Pa3/IMYHOA CTeneHn AOCTYMHOCTM
NUTaHWSA Harpy3ku Wum ans yBesIM4eHUsi BbIXOAHOW HOMUHaIbHOWM MOLLHOCTY U pe3epBUMpOBaHUs.

B HacTosLLEeM NPUIOXeHUN NpeaCcTaB/eHbl XapaKTePUCTUKM TUNOBbLIX NPUMEHSEMbIX KOH(UrypaLmia.

A.2 OgnHOuYHbI VBl NOCTOSIHHOrO ToKa

A.2.1 O6wme NoNoXKeHUsN

OpanHouHbI BIMN NOCTOSIHHOrO TOKa BK/IKOYAET YCTPOMNCTBO COXPaHEHWS (HAKOMIEHUST) S3HEPTN U OOWH WK He-
CKOJIbKO (PYHKLMOHa/IbHbIX 6/I0KOB B BUAE CTATMYECKOro Npeobpa3oBaTesis MOLHOCTY, Hanpumep, BbiNpsaMUTe b/3a-
psiAiHOEe YCTPOMCTBO 6aTapen u npeobpasoBartesib NOCTOSHHOIO TOKa B MOCTOSIHHLIA. OAMHOUYHbLIA VB NOCTOSAHHOIO
TOKa, Kak npaBuso, obecneynBaeT HaAEXHOCTb, COBMECTUMYHO C 060pyAoBaHMEM, C TPeOyEeMbIM OOLLMM YPOBHEM HaLeX-
Hoctn 1 (RIL-1 cm. IEC 62040-3:2011, npunoxeHue K).

A.2.2 Ba3oBblihi 0ANHOYHbI VB NOCTOSIHHOrO Toka
Ba3oBbiin ognHOuHbIN VBT sainsetcs 6n1okom VB NOCTOSAHHOMO TOKa U HE COAEPXUT aslbTEPHATUBHONM YacTu Lenu
Ansa ueneli obecneyeHns HENPepPbIBHOCTU NUTaHUSA Harpysku. CM. pucyHok A.1.

|

| Ba3oBbiii 0aMHO4HLIM VBl NOCTOAHHOIO TOKa |

| |

Bxop nepeveHHoro toka. | Crammdeckuii | BbIXOA, MOCTOAHHOMO TOKa

npeobGpasoBaresib(V)
Mok |
|

PucyHok A.1 — Ba3oBblii 04yHOYHbIN VB NOCTOSIHHOrO TOKa

B crnyyae npekpaleHusi nofayun BXOAHOrO MepeMEHHOro TOKa WCTOYHWMK COXpPaHeHusi (HaKomnsieHUs) sHeprum
(Hanpumep, GaTapest) GyaeT NPeaocTaBsATL ANEKTPONUTaHNE NPY YMEHbLUEHHOM HaNPSHKEHUM NOCTOSIHHOTO TOKa A0 TeX
rnop, Moka 3TO HanpshkeHue GyAeT A0CTaTOYHbIM st paboTbl BbiXoAa MOCTOSHHOTO TOKa. Tun U eMKoCTb 6aTapen onpe-
[ensT NPoAO/MHKNTENILHOCTL BPEMEHN, B TEUEHME KOTOPOro cucteMa 6yaeT (OYHKLMOHMPOBATb NPU OTCYTCTBUM BXOAHOMO
3NEKTPONUTAHNS MEPEMEHHOro ToKa.

MpumevyaHne — Cneayowme Tononorum VBN NOCTOAHHOIO ToKa NPeAcTaBslT NpuMepbl 6a30Boro oau-
HoYHOro MBI NoCTOsIHHOrO TOKa: NPsSIMOe MOAKMIOUEHWE HAKOMWUTENSA SHEPrnu, nocnefoBaTe/ibHoe MOAK/IUEHe npe-
o6pasoBarens v napannefibHoe NoAxnloueHne npeo6paszoatesis. CM. NpUNoxeHve B.

A.2.3 OanHOYHBbIV MBI NOCTOAHHOIO TOKa C BO3MOXHOCTBIO YBE/IMYEHUST MOLLHOCTU

OA4MHOUHBIN MBI NOCTOSAHHOIO TOKa MOXET ObITb CIPOEKTUPOBAH C BO3MOXHOCTHIO YBE/IMYEHNSS MOLLHOCTU CU-
CTEMbl WWIN pe3epBMpOBaHUA NyTeM NapasifieflbHOro NOAKIYEHNS HECKONbKUX OAMHOYHBLIX VB NOCTOAHHOro Toka
nvin pyHKUMoHanbHbIX 610KoB VB noctosiHHOro toka. OamHouHble VB MOCTOSHHOIO TOKa C BO3MOXHOCTbIO
YBE/IMYEHNS MOLLHOCTY K1acCuUUMpPYOT Crieayowmm 06pasom:

- MOAY/1bHbI OANHOYHBLIN VBI NOCTOSAHHOIO TOKa.
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KBanimgmUmMpoBaHHbIi MepcoHas BbIMOHAET 06CyXMBaHNE U 3aMEHY Ha MecTe akcnyatauun. B onpepenex-
HbIX Crlyyasix [OMNyCKaeTCsA 3amMeHa C BO3MOXHOCTbH «rOpsiyeil 3amMeHbl». YBEIMUYEHUEe MOLLHOCTY AocTuraeTcsa nnbo na-
pannenbHbIM NoAakoveHeM YHKLUNOHabHbIX 6/10KOB B paMkax Wwkada oAMHOYHbIX VIBIMT NOCTOSAHHOIO TOKa, 1160
napasnnesibHbIM MOAKIIYEHNEM aHAIOrMYHbIX LWKAoB OAUHOUYHbIX VIBI NOCTOAHHOIO TOKa:

- MOHOG6/104HbI VBN NOCTOSIHHOrO TOKa.

O6cnyxMBaHMe 1 3aMeHa Ha MecTe 3Kcrjyataumm TpebytloT pasbeanHeHUs WA OTKIYEHUS CUCTEMbl. YBeNu-
YeHne MOLLHOCTM AOCTUraeTCs 3a CHET Napasi/iesibHoro NoAKYEeHNs WwkaoB 0ANHOUYHbIX MBI NOCTOAHHOIO ToKa.

A.3 VBl NOCTOSIHHOrO TOKa C NnapasiyiesibHOM KoHdurypaumei

A.3.1 O6ume nonoxeHns

MBM NoCTOSAHHOTO TOKa C NapasiiefibHOM KOHMMIypaumen yBennyumBaeT KOMYEeCTBO W/nm JOCTYNHOCTb 3/1eK-
TPO3HEPrum, KOTopas MOXEeT NoJaBaTbCs Ha Harpys3ky.

MBI noCTOAHHOIO TOKa C napasineNnbHOM KoHdurypaumein coctont us «A + m» napasnenbHbix 61okos MBI no-
CTOSIHHOIO TOKa, B KOTOPbIX KOMMYEcTBO «A» 6/10koB MBI NOCTOAHHOIO TOKa [OCTAaTOYHO 4719 NOAAEPKAHNSA Harpy3ku
U rge «r» 03Ha4yaeT KomMyecTBO pesepBupyemMbix 6/10koB VB NOCTOSAHHOIO TOKa.

A.3.2 HepezepBupyembliii BN NOCTOSSIHHOrO Toka ¢ NapasisiesibHol KoHdurypauvei

HepesepBupyemsbiii BN NOCTOSAHHOIO TOKa C napasifesibHol KoHdurypaumeid coctont us «A + 0» napannesibHo
BK/IIOUEHHbIX 6/10K0B VBl NOCTOAHHOIO TOKa, T. €. KOH(hurypaums 6e3 kakux-nmbo pesepsupyembix 6510koB VBl no-
CTOSIHHOrO ToKa. [locTynHOCTb Hepesepsupyemoro VBl NOCTOAHHOrO ToKa C napasiesibHol KOHdMrypauuen Huxe,
YeM Yy Kaxkaoro napasiiesisHo BK/IOYEHHOro 6/10ka VIBIM NOCTOAHHOrO TOKa, NOTOMY YTO HEMCMPaBHOCTL 11060ro 6s10Ka
MBI NOCTOAHHOIO TOKa B/IMSET Ha HEMPEPBIBHOCTL NOAayvu 3NEKTPONUTAHUA Ha Harpysky.

Ha pucyHke A.2 nokasaH TUNW4YHbI HepesepBupyemblii VIBIT NOCTOSIHHOrO TOKa C NapasinenbHol KoHdurypa-
uprein «A + O».

PrcyHok A.2 — Cuctema paccunTaHa Ha Harpy3ky (A Bl nocTosiHHOro Toka) — 6e3 pe3epBrpoBaHus

A.3.3 Pe3epBupyemblii VIBIM NOCTOAHHOIO ToKa C napasifiefibHOW KOHpurypaumeii

PesepBupyemblii VIBIN NOCTOSIHHOIO TOKa € Napasiie/lbHOW KOHAUrypauveii cogemknT no KpaliHeli Mepe oanH
pe3epBupyemblii 6710k MBI NOCTOSIHHOTO TOKa W o6ecneyrBaeT 6051ee BbICOKYH AOCTYMHOCTh, YeM HepesepBUpyeMbIii
MBI NoCcTOsIHHOrO ToKa € NapasinenbLHON KoHdMrypaumen, notomy Yto sito6oi 6110k VBN NOCTOAHHOIO TOKa MOXET
BbIATW U3 CTPOS, HE BMMSS HA HEMPEPBLIBHOCTL MOJAuM 3/1EKTPONUTAHNS Ha Harpysky.

Ha pucyHke A.3 nokasaH TUNNYHbIN pe3epBupyeMbliii VIBI NOCTOSAHHOIO TOKa C NapasiiesibHOM KoHurypauu-
en «A + 1».
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PucyHok A.3 — Cuctema paccumtaHa Ha Harpysky (JV 6nokos MBI noctosiHHoro Toka) — N + 1 pe3epBrpoBaHus

A.3.4 PaclumpeHHbIn pe3sepBupyeMblin VIBI NOCTOAHHOIO TOKa € NapasinefnibHoM KoHurypauymeii
[JanbHeiillee paclumpeHue OOCTYMHOCTM MOXET OblTb AOCTUTHYTO 3a CYHET YBENIMYEHUSI KOSIMYEeCTBa pe3epBupye-

MbIX 6/10k0B MBI NOCTOAHHOIO TOKa OoT 1 A0 I.

Ha pucyHke A.4 nokasaH TUMWYHbIA pe3epBupyeMbIii VIBIT NOCTOSTHHOTO Toka ¢ NapasiienibHoM KoHurypaum-

e «JV+ .

PucyHok A.4 — Cuctema paccumtaHa Ha Harpy3sky (N 610koB MBI noctosiHHoro Toka) — N + I pe3epBupoBaHust
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A.4 C aBymMsa LUMHaMU

A.4.1 O6Lue nonoxeHns

KoHurypaums ¢ aByms LMHamy B NepByo ovepefpb npefHasHaveHa /1 NUTaHus Harpy3ok, OCHaLLEHHbIX pesep-
BMPYEMbIMY UCTOYHUKAMW MUTAHWUSA W ABOVHBIMW BXOAHBIMU Kabensamu.

MBI NoCcTOSHHOTO TOKa € ABYMSA LUMHAMW COCTOUT NGO U3 ABYXLIMHHOMK cucTembl 2 (N + 1) 6nokoB WBI nocTo-
SIHHOIO TOKa; /160 B BMAE ABYXLIMHHbLIX pacnpeaenuTensHblx (/T + 1) BapuaHToB VB NOCTOSIHHOIO TOKa, B KOTOPbIX KO-
nnyectso «/1» 610koB MBI NOCTOAHHOIO TOKa A0CTaTOYHO A/151 NOAAEPXKAHUA HAarpy3Kku U rae «m» 03HayaeT KoM4ecTBo
pesepBrpyembix 6/10k0B MBI NOCTOAHHOIO TOKa.

A.4.2 Cncrtema ¢ gByMA WMHamMm 2 (N +r)
Cuctema c ggymsa winHamy 2 (J¥ + r) MBI NOCTOSIHHOroO TOKa Bk/IoYaeT B cebsa nobble ABe koHdurypauumn UNBM

MOCTOSIHHOIO TOKa M3 NPUIOXKEHNS A, BbIXOAbl KOTOPbLIX MOAKIOYEHbI K OTAE/bHBIM WMHAaM. CM. pUCYHOK A.5.

BbIX0A, MOCTOAHHOIO TOKA.

Bxopn, nepeMeHHOro Toka
VB MocTOsHHOTO ToKa A LLnHa A
4_— _
BbIx0g, MOCTOAHHOIO TOKA.
Bxof, nepemMeHHoro Toka LLvHa B

VBl noctosiHHOro Toka B >

PucyHok A.5 — VBl nocTosaHHOro Toka € AByMsA LUMHaMu

KoHdburypaums 2 (N + 1) obecneumBaeT Hanbo/IbLUYO 4OCTYNHOCTb, MOTOMY YTO B JOMOJSIHEHWNE K Y,0B/IETBOPEHMIO
Tpe6oBaHWiA K MUTAHNI0 Harpy30K, OCHALLEHHbIX PE3EPBUPYIOLLMMI UCTOYHMKAMW MUTaHUS, BbIXOAHbIE LUMHbI MOCTOSIHHOO
TOKa 3TOW KOHUrypaumm aBASOTCA YCTOARUMBLIMU K MOBPEXAEHWIO, T. €. HEUCNPABHOCTb HA OAHON LUMHE He BMNUSET Ha

OPYTYHO LLVHY.
OpHako BapuaHT 2 (N + r) TpebyeT Ay6nnpoBaHust 060pyAoBaHNs 1 MHAPACTPYKTYpbI.

A.4.3 PacnipegeneHvie no AByM LUMHaM (N +r)
BapuaHT ¢ pacnpegenexuem no asym wuHam (N + r) cocTouT 13 i1060ii koHdmrypaumm MBI nocTosiHHOTo Toka U3
NPUNOXEHNA A, OAVH BbIXOL, KOTOPOTO MOAK/IIOYEH K ABYM OTAE/IbHbIM LWnHaMm. CM. PUCYHOK A.6.

Bxopg, nepemeHHoro BbIx0, NOCTOAHHOTO TOKA.
TOKa LnHa A
BbIX0A, MOCTOSAHHOTO TOKa.
LLvHa B

PucyHok A.6 — BapunaHT VBl NoCTOAHHOIO ToKa C ABYMSA LUMHaMK
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MpunoxeHve B
(pekomeHayemoe)

Tononorun. MBI NOCTOAHHOIO TOKa

B.1 O6uwue nonoxeHus

HacTosiee npunoxeHne onvcoiBaeT Hanbonee BocTpeboBaHHbIe NnoTpebutensmu Tononorun VBN nocTossHHOro
TOKa B BUae 6110K-CXeMbl, BKIIOYas Hambonee BOCTPeboBaHHbIM BUA, YCTPOWCTBA COXPaHEHUS (HaKomIeHns) aHeprum: 6a-
Tapeto. OHaKo B PaBHON CTEMEHN BO3MOXHO MPUMEHEHVEe ApYrMX hOpM YCTPOMCTB COXpaHeHUs (HaKOM/IeHWs) SHEPruu.
Cm. 5.4.1.

B 3aBucMmocCTy OT Tonosnorum, TpeboBaHWin K Harpy3ke 1 cucTemMbl pacnpefenieHHoro NUTaHMs MoryT noTpebosarb-
CS1 AONOSHUTE TbHbIE CXEMbI M KOMMOHEHTbI, Takne Kak onnbTpbl (NepexoaHbli npouecc/3MC) 1 BXoAHbIE N30NMpytoLLme
TpaHcdopmatopbl. OnucaHve 3Tux AeTasieil He NpuBeLeHo A19 YNPOLLEeHUs. B HacTosALEM NPUIOKEHUN HE paccmaTpu-
BAIOTCA TEXHUYECKME NPenMyLLecTBa CUCTEM, W NOTPEBUTENb AO/HKEH NMPOBEPUTL CAMOCTOSITE/NIbHO MPUrOAHOCTL /110601
cucTeMbl 4151 MPMMEHSIEMOTO Harpy304HOro 06opyaoBaHus y noctasiyka. Cm. npunoxexue C.

B.2 Ba3zoBble TOMo0ornMmn

B.2.1 O6Lwwme NonoxeHns

Tpy 6a30Bble TONOMOTMN MOKa3aHbl Ha pucyHkax B.1, B.2 n B.3. OHM pa3nuyatoTcs no noBefeHu0 BbIXOAHOIO Ha-
NPSPKEHUST B pEXUME paboTbl HA HAKOM/IEHHON 3Heprun. OnucaHne Kaxxaoi TonosorMn npueeseHo B B.2.2, B.2.3 n B.2.4.

Tononorusa NPsAMOro NOAK/YEHNS K UCTOYHUKY 3HEPrum COAEPXMT npeobpasoBaresib NePeMEHHOro Toka B no-
CTOSIHHbIN, KOTOPLIA Npu paboTe B HOPMa/ILHOM PEXUME MOJAET Ha HarpysKy XXeCTKO perysimpyemMoe BbIXOAHOe Hanps-
XeHune v noafepXmBaeT YCTPOMCTBO HAKOM/IEHUSA IHEPTUN 3apSKEHHBIM. B pexxume paboTbl Ha HAKOM/IEHHOW SHEpPruu,
HanpvMep, BO BPeMsi HEWCMPABHOCTU 3/1EKTPONUTAHUA NEPEMEHHONO ToKa, Npeobpa3oBaTesib NepeMeHHoro Toka B no-
CTOSIHHbIVi HE aKTUBEH, W NUTaHMe Harpy3ky NofaeTcs HeMoCcpPeACcTBEHHO OT YCTPOKCTBA HakonsieHUs aHeprnn. Boixoa-
HOe HanpsbkeHve byeT YMeHbLUATLCA M0 Mepe paspsfkyv YCTPOCTBa HaKOMIEHUA SHEPruy WK A0 Tex nop, noka oHo
He JOCTUrHET 3a/JaHHOro YPOBHS, MPY KOTOPOM Harpyska 60/iblue He CMOXET paboTarb JO/HKHbIM 06pa3oM.

MocnepoBaTenbHLIN NpeobpasoBaTesib NOAKIYEHVS 1 WYHTUPYIOWMIA NnpeobpasoBaTesib NOAKIHHEHNS COaep-
XaT [AONoSHWTENbHbI Npeobpa3oBaTesib NOCTOSIHHOIO TOKAa B MOCTOSIHHbIW, KOTOPLIA perynmpyeT BbIXOAHOE Hanpsi-
XXEHVEe MpU HOPMaSILHOM pexuMe paboTbl 1 pexume paboTbl HA HAKOMIEHHON 3HEepPri A0 OKOHYaHWs YPOBHS paspsga
YCTPOACTBA HaKOMN/IEHNS 3HEPTUN.

B.2.2 MNpsamoe nogk/itoyeHne K MICTOYHUKY 3Heprum

MBI NoCTOAHHOrO TOKa C TOMOJIOrMen NPSAMOro NOAK/OYEHUS K UCTOYHWKY SHEPTUM COCTOUT U3 OLHOTO WK He-
CKOJbKMX BbiNpaAMUTeNel (MOAYNbHOE WY MOHOG/I04HOE), YCTPOMCTBA HAKOMEHUST SHEPIUK, HaNPSAMYHO NOAKTIOYEH-
HOrO K BbIXOAY, W CBSA3@HHOTO C HAM pacnpefennTesibHOro yCTpPoCTBa, KOTOPOe MOXET ObiTb BHYTPEHHUM WM BHELLUHUM
no oTHoweHuto K MBI NOCTOAHHOrO ToKa. 3Ta CTpykTypa obecneyvBaeT eAvHbIil KaHan nojayn nutaHus K obcnyxunsae-
MoV Harpy3ke. Cm. A.2.3 ansi nolyyeHns Nogpo6bHon MHdopMaLy 0 BO3MOXHOCTY YBETMYEHNS MOLLLHOCTU MOAY/bHbIX U
MOHO06/104HbIX 6/10K0B VMBI NOCTOAHHOIO TOKA.

B cnyyae HeMCNpaBHOCTY 3/1EKTPONUTAHNA NePEMEHHONo ToKa YCTPOMCTBO HaKOMIeHMs aHeprum (Hanpumep,
6atapen wim 610k 6aTtapeii) 6yaeT nogasBaTb NUTaHWe Ha Harpysky Mpy YMEHbLUEHWN HaMpPshKEHUS MOCTOSAHHOIO TOKa A0
Tex nop, Nnoka HanpshkeHne He JOCTUrHET YPOBHS, KOTOPbIV ABAETCA C/IULLKOM HU3KUM A5 YA0BNETBOPUTENbHOW paboThbl
nprvBOAMMOrO B AelicTBue obopyaoBaHus. Tun n eMkocTb 6atapen GyayT onpefensTs NPOAO/MKUTENBHOCTb PaboTbl Cu-
CTeMbl 6e3 NOAKIOYEHNS K CETU NepemMeHHOro Toka.

MpumevyaHne — Tononorus NPSIMOro NOAKMHUEHUS K UCTOYHMKY 3Heprum MBI NOCTOSAHHOIO TOKa, Kak npa-
BUI0, paboTaeT c xapaktepuctrukamu NW (cm. 5.3.4).

PucyHok B.1 — lNpsAMoe NoAKNtoYeHne K UCTOUHUKY SHEeprum

37



FOCT IEC 62040-5-3—2024

B.2.3 Tononorus aBoiiHOro Npeobpa3oBaHms
MBI nocTosiHHOro ToKa € Tonosormeit ABoliHOro npeobpasoBaHnsi coctomT U3 MBI NOCTOSAHHOIO TOKa ¢ Tonoso-

rmeli NPsSIMOro MOAK/YEHUST K UCTOUHUKY 3HEPrUM, K KOTOPOMY MOC/efi0BaTe/IbHO MOAKOUYEH KOHBEPTOP MOCTOSIHHOMO
TOKa B MOCTOSIHHbI C BBIXOJOM Ha Harpy3Ky NMOCTOSIHHOTO Toka. Llenib KoHBepTopa MOCTOSIHHOTO TOKa B MOCTOSIHHBbIN CO-
CTOWT B TOM, YTO6bI rapaHTUPOBaTh, YTO BbIXO Ha Harpysky MOCTOSIHHOTO TOKA OCTaeTCsl MOCTOSIHHOM BO BpeMmsl paspsiga
YCTPOWCTBa HaKOM/IEHNS SHEPTUN.

MpumeyaHne — Tononorus ABOMHOrO NpeobpasoBaHus ana VIBM nOoCTOsIHHOrO TOKa, Kak npasuio, paboTa-

et ¢ xapaktepuctukamm NN (cm. 5.3.4).

PucyHok B.2 — Tononorusi ABOMHOro npeobpasoBaHus

B.2.4 JInHeliHO-MHTEepaKTUBHAasA TOMNOJI0rMsa npeobpasoBaHuns
MBM NOoCTOSIHHOrO TOKa C JIMHENHO-MHTEPaKTMBHON Tonosiorveil npeobpasoBaHusi coctout n3 MBI nocTosiHHO-

ro Toka c Tonosiorneli NPsIMoro NOAKMOUYEHUS UCTOYHUKA SHEPrUK, K KOTOPOMY MOCnefoBaTeNlbHO MOAK/YEH KOHBep-
TOP MOCTOSIHHOIO TOKa B MOCTOSIHHbIM MeXxay npeobpasoBaTesieM NepeMEHHOro Toka B MOCTOSIHHbIA U YCTPOMCTBOM
Hakon/ieHns1 aHeprmun. Llenb KOHBEpPTOpa MOCTOSIHHOTO TOKa B MOCTOSIHHbIV 3ak/Ilo4aeTcsl B 06ecrneyeHun Toro, YTobbl
Harpyska Ha BbIX0fle NOCTOSIHHOrO TOKa OCTaBasiaCb NOCTOSIHHOV HE3aBMCMMO OT XapakTepUCTUK paspsiga W noasapaaku

YCTPOWCTBA HaKOMEHNSA 3HEPrnn.
MpumeyaHue — JIMHENHO-MHTEPAKTMBHAS Tonosorvs npeobpasoBaHns ans VIBIM NOCTOSHHOIO TOKa, Kak
npasuno, pabotaet ¢ xapakrepuctmkamm NN (cm. 5.3.4).

PucyHok B.3 — JIMHeliHO-MHTepakTUBHaa Tonosorna npeobpasosaHus
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MpunoxeHve C
(pekomeHayemoe)

PekoMeHgauuun ans noTpebutesisi Mo COCTaBy TEXHUUYECKUX TPeGOBaHWA

C.1 O6wme NoNoXeHus

PasHoobpasve VBl NOCTOAHHOrO TOKa CMOCOGHO YA0BMETBOPUTL TPebOBaHUS NOTPebuTens K HenpepbIBHOCTH
N KQYecTBY NUTaHUA Harpysok. PasHble TWMbl Harpy3oK CoAepXaTcs B LUMPOKOM Auanas3oHe moliHocTu ot 100 BT fo He-
CKOJIbKMX MerasartT.

HacTosiee npunoxeHne paspaboTaHo 4718 NOMOLUM NoTpebuTento B hopManusaumun (onpeseneHnn) Kputepres,
BaXKHbIX A1 MPUMEHEHWsT WM NOATBEPXAEHNSI COOTBETCTBUSA TPEeOOBaHUIA, yka3aHHbIX N3roTOBUTENEM/MOCTaBLUMKOM.

[na 06bsCHEHNA TUNNYHBIX KoHdMrypauuii MBI NOCTOSAHHOrO TOKa, pexumoB paboTbl VIBIMT NOCTOSIHHOrO TOKa 1
TOMOJIOrNM NOTPebUTENo HEO6XOAMMO 06PaTUTL BHYMAHWE Ha WU3/TI0KEHHOE B NPUIOXeHUsX A 1 B.

CBefieHnsl, yka3aHHble B HACTOSILLEM MPUIOXKEHUW, NpeacTaBnsieT coboil 0606LLEHHbIE TUMOBbLIE U CheunasibHbIe
YC/I0BUA BHELUHNX BO3AEWCTBUIN 1 3/1EKTPMYECKMe YC0BUS, KOTopble ByayT paccMmarpusarbcs notpebutenem. B coctase
CBefieHUli TaKke NpuBeaeHbl CCbIIKU Ha OnpefenieHHbI NYHKT HacToswero ctaHgapTa. ObpalleHo BHUMaHve notpeéu-
Teneli Ha pasgens! 4 (BosgelictBre okpyxatowleli cpefbl) 1 5 (AnekTpuyeckne ycnosus, akcnayatalMoHHbIe XapakTepu-
CTVIKM 1 yKa3blBaeMble BEINYUHBI).

Tab6nunya C.1 — TexHuueckne xapaktepuctmkm MBI NnocTosiHHOrO Toka. Jeknapauns u3rotoBuTens

IEgyggg%og'”gg'gle 3HaueHws, 3HaueHws,
(32 MCKTIONEHN eM.paCCM o- YkasbiBaeMble XxapakrepucTuku. Obluee nonoxeHve ykazaHHble YCTaHOB/EHHbIE
TDEHHOTO B NPUMEYaHMM) U3roToBUTENIEM notpebuTenem

Mogenb (MHhopmauns U3rotoBuTess)
532 p) BbixogHass MOLLHOCTbL, HOMWUHaU/TbHasA Bt
511 KoHdourypaumsa VBN nocTostHHOro Toka
534 Knaccudukauma paboumnx xapakTepucTuk
DU3nYecKme XxapakTepUCTUKN
Pa3smepsbl (BbicoTa * WMpUHA * ANNHA) MM
Macca Kr
Macca ¢ 6aTapesiMu (ecnv BXoAasT B COCTaB) Kr
6.5.4 AKyCTMYeckune LWyM Ha paccTtosHum 1 m: [5-A
- HOpMaJbHbI PeXum paboTbl
- pexum paboTbl HA HAKOMMEHHOW 3Heprum OB-A
Bo3geiicTBMe okpyxarowern cpegpbl
4211 [vana3oH TemMneparypbl OKpyXxatoLLei cpeapl °C
[Jnana3oH OTHOCUTE/IbHOW B/I&XKHOCTH %
42.1.2 BbicoTa Hag, ypoBHEM MOpS M
4.3 JononHnTtensHble NN HeHopMasibHbIE YCNOBUSA
5.6 KOMMYHMKaLMOHHbIE Lienn
(nepeyeHb KOMMYHUKaLMOHHBIX/CUTHANbHBIX
ueneit)
5.3.2d) Cuctema pacrnpefeneHns 3HeprocHabeHus
MOCTOSAHHOIO TOKa — coBmectTumocTb (TN, TT, IT)
5.3.2 b) Hanps»keHne (yCTaHOBUBLLEECH 3HAYEHWE) B
- HOMUH&aJTbHOE
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Mpogomkenne Tabnmupl C 1

40

MyHKT/NOAMYHKT
IEC 62040-5-3:2016
(3a UCK/HOUEHEM paccMo-
TPEHHOTO B NpYMeYaHn)

642116422

642316424

6.4.29.1 16.4.29.2

6.4.2.9.3

6.4.2.9.4

5.3.2 1)

5.3.2 h)

5.3.2 )

5-3.2j),
6.4.2.8.316.4.2.8.4

532K n6.41.7

532 k) n6.4.1.7

532k 1n6.4.1.7

532k n6.4.1.7

532k 1n6.4.1.7
55

5.3.3
5.2.1 a)

521 b)
521 ¢)

5.2.1 d)
5.2.2 a)
522 b

YkasblBaeMble xapakrepuctuky. ObLuee nosioxeHve

- BapyaHT HOPMa/lbHOTrO pexuma paboTbl 6e3
Harpyskn v ¢ NosiHol/NpeaesbHOM Harpy3kom

- BapuaHT pexrma paboTbl HA HAKOMIEHHO
3Heprum 6e3 Harpysku 1 ¢ nNonHoi/npeaesnb-
HOW HarpysKoi

- Nepexof, HOPMasTLHOTO pexuMal/pexuma paboTsl
Ha HaKOM/EeHHO 3Heprun

- HOPM&/TbHbIN PeXnM paboTbl CO CTyMNeH4Ya-
TOI (LaroBoW) Harpyskom

- BapuaHT pexuma paboTbl Ha HAKOMN/IEHHOM
3Heprumn co ctyneH4aTol (LaroBoii) Harpys3koi

Tok
- HOMUHabHbIN

- CMOCOBHOCTb BblAEPXMBATL Neperpysku
(% OT HOMMHAIBHOTO TOKa/MPOLO/IHKUTETBHOCTb
BPEMEHWN BO3AENCTBISA)

- orpaHuyeHus (% OT HOMUHaILHOTO Toka/
NPOAO/IKNTENBHOCTb BPEMEHW BO3AEWCTBUS)

- CMNOCOBHOCTb YCTpaHEHWS HeUCNpaBHOCTEN
(HOpManbHBIA pexnM paboTbl/pexum paboTbl Ha
HaKOMEHHOI 3Heprum)

OpheKTUBHOCTL NepemMeHHOro/nocTosAHHOro
TOKa B HOPMa/lbHOM pexviMe paboTbl
-100 %-Haa Harpyska

- 75 %-Hasa Harpyska
- 50 %-Han Harpyska
- 25 %-Haa Harpyska
- OTCYTCTBME Harpysku

ABTOHOMHBI nepektoyatesb (NepeyeHsb u
CTaHZapT Ha NPoAyKLMIO)

JononHntenbHble WM HEHOPMasIbHbIE YCNOBUA

HanpsbkeHve (ycTaHOBMBLUEECS! 3HAUEHME,
CpefHeKBafpaTUYeckoe 3HaueHue)
- HOMWHa/IbHOE

- OTKNIOHEHNne

YacToTa
- HOMUHasIbHasA

- OTK/IOHEHWEe
(hasHble TpeboBaHus (1,2 unm 3)

TpeboBaHus HeliTpanu (ga/Her)

3HaueHus,
yKaszaHHble
M3roToBuUTENEM

%

%

%, c

%

%

%l/c

%l/c

Twvin n Ho-
MWHa/IbHbIE
XapaKTepucTukn
npefoxpaHnTesns

%

%
%
%
Br

3HaueHus,
yCTaHOB/IEHHbIE
notpebutenem



MpopgomkeHne Tabnmubl C. 1
MyHKT/NnOANYHKT
IEC 62040-5-3:2016
(3a UCKMOYEHNEM paccMO-
TPEHHOTO B NpUMEYaHnm)

5.2.2 ¢)

5.2.2 d)
5.2.2 €)
5.2.21)

5.2.29)

5.2.2 h)
5.2.2 i)

5.2.3
5.4.2.2 a)

5.4.2.2 b)

5.4.2.2 ¢)

54.2.2d)
5422 ¢)
5.4.2.21)

5.4.2.2 )

5.4.2.2 h)
5.4.2.2 i)
5.4.2.2 )

5.4.2.2 K
5.4.2.2 )

YkasblBaeMble xapakrepuctuky. ObLuee nosioxeHve

CpefHekBagpaTnyeckoe 3HauyeHne Toka
- HOMUHaJIbHOE (C YCTPOWCTBOM COXpPaHeHust
(HakonneHus) aHeprum B 3apPsHKEHHOM COCTOSIHUM)

- KO3(hPULIMEHT MOLLHOCTU
- NYCKOBbIE XapaKTepuUCTMKM

- MakcumMasbHbIi (MPY HA3KOM BXOLHOM
Hanps>KeHUN 1 YCTPOCTBOM COXPaHeHust
(HakonneHus) aHeprum B COCTOSAHUM NoAa3apsaa)
- TOK B 3aBMCMMOCTY OT BPEMeHU

- MM 1 MMHUMa/IbHbI BO3MOXHbIN
(oxXmpaemblii) TOK KOPOTKOrO 3aMblKaHMA

TOK yTeukn Ha 3emo

CucteMa pacnpegesneHnsi 3HeprocHabXeHust
nepemeHHoro — cosmectumocTb (TN, TT, IT)

JononHutenbHble N HEHOPMa/1bHblE YCI0BUA

Cpok cry6bl pacyeTHbIA CPOK CITyX-

Obl n

CPOK Cnyx6bl B pe-
XXVMe NMOCTOsIHHOTO

noasapsga (cnotmpy-
OLLEM pexume)

Konuuectso 6110KOB (3N1EMEHTOB) WU CEKLMIA
(MoHO610KOB) NapannesbHbIX NocnefoBaTeslb-
HocTei

HomMunHanbHoe HanpshkeHne (obliee)

TexHonorma
HoMunHanibHasi eMKOCTb

Bpems coxpaHeHus (HakomnieHus) aHeprum
(pe3epBHoe Bpemsi Npy 100%-HO HOMUHABHOM
Harpyske)

Bpems BOCCTaHOB/IEHWA 3HEprun (Bpemsa noasa-
psaga He meHee 90 % eMKoCTu)

HoMuHanbHas Temnepatypa oKpyxatoleli cpeapl
YcnoBusi 3a3eMeHUS/M30asuun
CpefHeKkBagpaTnyeckoe 3HayeHe TOKOB Mysibca-
Ui

MakcUMasbHbIN TOK paspsiga

HOMWHa IbHbINA TOK npn HeEMcnpaBHOCTU

FOCT IEC 62040-5-3—2024

3HaueHus,
yKazaHHble
M3rOTOBUTE/IEM

3HaueHus,
YCTaHOB/IEHHbIE
notpeébutenem

%

A
%, c

% (M)
KA (/cp)

MA

net

B, NOCTOSIHHbIN
TOK

°C

% OT HOMUHaJTb-
HOIA eMKOCTKN
6artapen, A u

A

A, NOCTOSAHHbIN
TOK
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OkoH4aHve Tabnmupl C. 1

(3a UCK/IHOUEHVEM paccMo-
TPEHHOTO B NpYMeYaHn)

42

MyHKT/NOAMYHKT
IEC 62040-5-3:2016

5.4.2.2T)

5.4.2.2 1)
5.4.2.2 0)
5.4.2.2 p)

5.4.2.2 q)

5.4.2.27r)

54.2.3

YkasblBaeMble xapakrepuctuky. ObLuee nosioxeHve

PekoMeHyemMoe MakcuMasibHoe NafieHue Hanps-
XeHVsi B kabensix (< % Npy HOMUHa/IbHOM TOKe

paspaza)
Tpe6oBaHUsA K UHbIM CPEACTBAM 3alluUTbI

Pexum 3apsaga

3apsgHoe HanpsbkeHne (d/TOTUPYHOLLMIA PEXUM) 1
Jonyckaemblii AmanasoH

KoHeyHoe paspsifHoe HanpshkeHue

OrpaHnyeHuns 3apsgHoro Toka (N guanasoH)

JononHntenbHble N HEHOPMa/IbHbIE YC/I0BUSI

3HaueHus, 3HaueHus,
yKaszaHHble YCTaHOB/IEHHbIE
M3roToBUTENEM notpebutenem

% OT HOMUHASIb-
HOro Hanpsixe-
HWs 6artapen

B, NOCTOSAAHHbBIN
TOK

B, NOCTOSIHHbIN
TOK

A, NOCTOSIHHbI
TOK
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MpunoxeHve D
(o6s13aTENIBHOE)

HeuncnpaBHOCTb BXO4HOro CETEBOrO ajsiekTponutaHusa. Metopn ncnbiTaHuin

XapakTtepucTrkn MBI NOCTOSAHHOIO TOKa MPU Ha/IMYMM HENCMPaBHOCTM B CETU MUTAHWSA JO/DKHbI ObITb NPOBEPEHDI
C MCMO/Ib30BaHMEM Lienu, NokasaHHOM Ha pucyHke D.1.

[NpepoxpaHutesns gl

VB
S2 MOCTOSAAHHOTO Harpyska
TOKa

roe L— dpasza (dhasbl) cetn nutanns; N — HerTpasib cetn nutanms (v dpasa, ecnm HelTpasib He UCNOMb3YyeTCs);
S1 — BbIK/IHOYATESb UM KOHTAKTOP, CMOCOGHbLIA NPOBOAWTL M OTKPbIBATb HOMUHasIbHBLIM BXOAHOM TokK VBI nocTosiH-
HOro Toka; S2 — BbIK/l0UaTE b UM KOHTAKTOP, CMOCOBHLIN OTKHOUATb YC/I0BHbI/ TOK KOPOTKOrO 3aMblKaHWsi B CETW, MpK

cpabatbiBaHnM (OTKPbITUK) NPEAOXPaHNTENS.
MpepoxpaHuTenb paccumTaH Ana nogaepxaHva VBN noCTOAHHOIO TOKa npy NIErKOA Harpyske.

PucyHok D.1 — Cxema coegnHeHWin UcnbITaTesIbHON Lienu

VcnbitaHne D.1 — HencnpaBHOCTb BbICOKOMMMNELAHCHOW CETU NUTAHUS

B HopmasibHOM pexunme paboTbl, /1Ierkasi Harpyska:

- S1 = 3aMKHyTO;

- S2 = pasoMKHYyTO;

- pa3mMblkaHne S1 UMUTUPYET HEUCMPABHOCTb CETU MUTaHUS.

NcnbiTaHve D.2 — HencnpaBHOCTb HU3KOMMMNELAHCHOW CETU NMUTaHNSA

B HOpMasibHOM pexvme paboTbl, /lerkas Harpyska:

- S1 = 3aMKHYTO;

- S2 = pa3oMKHYTO;

- 3aMblKaHne S2 MMUTUPYEeT HEeUCNPaBHOCTbL CETU NUTaHNA (NeperopaHve npegoxpaHvuTens).

HomMnHasibHbIe XapakTepPUCTUKN NPefoxpaHnTeNs LO/KHbI COOTBETCTBOBATL Cu/le BXOoAHOro Toka MBI nocTosH-
HOro Toka. HoMUHa/IbHble XapakKTepuCcTUKK S2 A0/IKHbI COOTBETCTBOBATL HOMUHA/IbHLIM XapakTepucTnukam npesno-

XpaHutensa.

43



FOCT IEC 62040-5-3—2024

MpunoxeHve E
(pekomeHayemoe)

N3meHsiemasi BbIXogHas xapaKTepucTrka. TexXHOoMorum naMepeHuii

E.1 O6Lwme nonoxeHns

HacTosilee npunoxeHve coAepXUT pekoMeH4aumn Mo OLeHKe U3MeHSIEeMbIX BbIXOAHbIX XapakTtepuctuk MBI no-
CTOSIHHOTIO TOKa, Kak yka3aHo B 5.3.4.

E.2 Mpadhmyeckunii MeTon, OLLEHKN

pachnyeckasn oueHKa 3aknyaeTcs B permctpauumn opmbl curHasia USMEHEHNS BbIXOOQHOrO HanpsbkeHms VBI
NOCTOSAHHOIO TOKa, Hanpumep, ¢ NOMOLLbLIO ocumnniorpada, a 3atem nyTem nepeHoca 3Tol YOpPMbl CUTHaa Ha PUCYHOK
E1l (cm. 5.3.4).

OLeHKa BbINOMHAETCSA, KOrja M3MEHEHMEe HarnpshkeHUs YKnafblBaeTcsl B NPUMeHUMble Npefesbl, YKasdaHHble Ha
pucyHke E.1. IameHeHue HanpshxeHnsa B guanasoHe ot 0 go 0,001 c urHopupyetcs. [JonosiHuTe IbHble CBEAEHNS O CpoKax
npusefeHsbl B 6.4.2.9.1. Ha pucyHkax E.1 v E.2 npuBefeHbl NpuMepbl rpauyeckoro MeToia OLEeHKN.

Hanpsokenve, %

PucyHok E.1 — Mpumep: y3KonosiocHasi oLeHka U3MEHSIEMOl XapaKTEPUCTUKM HaMPSHKEHWS
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PucyHok E.2 — MprmMep: LUMPOKONOSIOCHAas MPOBEpKa M3MEHSIEMOI XapakTepUCTUKK HanpshkeHus!
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MpunoxeHne F
(obs13aTenibHOE)

OHeproapdekTuBHoCcTb MBI NOCTOAHHOIO Toka. MeToabl namepeHuns

F.1 O6wme nonoxeHns

HacTosilee npuioxeHne ycTtaHaBNMBaeT YC/I0BUSA 1 METOAbI, KOTOPbLIM C/ielyeT pyKOBOACTBOBaTLCA Mpu ornpeje-
neHun sHeproadpdrekTMBHOCTN MBI NMOCTOAHHOrO ToKa Npu npoBefeHUn KBaUyIMOUKaLNOHHbIX, TUMOBbLIX UCMbITa-
HWiA, yCTaHOB/EHHbIX B 6.4.1.7.

F.2 YcnoBus nsmepeHui

F.2.1 YcnoBus okpyxarowein cpegpbl
TemnepaTypa OKpyXarollel cpefpbl Ao/mkHa 6bITb B Avana3oHe oT 20 °C go 30 °C, a ocTaslbHble YC/I0BUSI OKpY-
Xarowle cpefpl [OMKHbI HAXOAUTLCS B Mpejenax, yCTaHOB/IEHHbIX B 4.2.

F.2.2 SkcnnyaTtaumMoHHble U 31eKTPUYECKe pexnmbl

[ns ueneil HacToALWEro NPUIOXKEHUS N3MEPEHNS IHEProadhPeKTMBHOCTIN MPOBOAAT C PE3UCTMBHOW Harpy3Koin, Ko-
TOpYH OonyckaeTcs OTperyiMpoBaTh Takum 06pa3om, 4Tobbl BN NoCTOSAHHOIO Toka obecnednBan 25 %, 50 %, 75 % n
100 % OT HOMWHa/ILHOI MOLLHOCTK, BT. 118 KaXoro M3MepeHns NpPUMEHSIOT crieaytolime TpeboBaHus:

a) VIBIN NoCcTOSIHHOrO TOKa paboTaeT B HOPMa/IbHOM PEXUNME;

b) NpeaoTBpaLLaloT nepefady 3Heprn K U OT YCTPOICTBa HaKOM/IEHUS1 SHEPTN BO BPEMS NPOBEAEHNS UCMbITa-
HUIA. YCTPOMCTBO HaKOM/IEHUS 3HEPIM PEKOMEHAYETCS OTK/IHUUTL BO BPEMS NPOBEAEHNS UCMbITaHWIA, YToObl NpenoT-
BpaTUTb BO3MOXHOCTb Nepenayn aHepruu;

¢) VIBIM NOCTOAAHHOrO TOKa W Harpyska [0/MkHbl paboTaTb B TeYeHUe J0CTaTOYHOW NPOAO/MKUTENIBHOCTU BPEMEHU
AN JOCTUXKEHNS YCMOBUIA YCTOWYMBOrO COCTOSIHMSA. MpOA0/IHXUTENIBHOCTL BPEMEHMW OMPEeAeNnsoT Npy NPOBEAEHNN KBaUIU-
PMKaLMOHHbIX, TUMOBbIX NCMbITAHWIA HAa BO3AECTBME MOBbLILIEHWS TeMnepaTypbl, yBesimueHme Ha 25 % oT onpeaesneH-
HOTO 3HAYeHMs CUMTAETCH [OCTATOYHbIM. A/IbTEPHATVBHO, YCTAHOBMBLLUMMCA COCTOSIHVEM MPUHATO cuUTaTb U3MEHeHue
TemnepaTtypbl MeHee yem Ha 2 °C npu NpoBefeHWN He MeHee Tpex nocrefoBaTefibHbIX perucTpauuii Temnepatypbl €
WHTEepBasIOM BpemMeHn He MeHee 10 MuH;

d) Bce nogcuctemsl VMBI NOCTOSAHHOIO TOKa, MpeAHasHadYeHHble 4719 paboTbl B HOPMaSIbHOM PeXUME, AOKHbI
ObITb aKTVBMPOBAaHbI W Kadk0e YCNOBME Harpy3ku AO/MHKHO ObITb B AvanasoHe oT 95 % o 105 % npuMeHsemMoin Harpysku;

€) BXOJHble XapaKTepUCTVKN CUrHaa NepeMeHHOro Toka, nogasaemMoro Ha VBN NOCTOSAHHOrO TOKa, A0/MKHbI COo-
cTaBnsaTb 0T 97 % ao 103 % HOMUHA/ILHOTO HaMNPSHKEHUS C YacTOTOW, cocTaBnstoweli ot 99 % o 101 % HOMUHa/TLHOM
4acTOoThbl, U B MHOM C/lyyae B npegesiax AonyckoB, yCTaHoB/EeHHbIX IEC 61000-2-2.

MpumeyaHne 1— McnbiTaHne ¢ Pe3NCTUBHOW Harpyskoi, Kak monararT, SIBASEeTCS caMbiM HafeXHbIM C
TOYKN 3PEHUsT BOCNPOU3BOAMMOCTM U COCTABNSAET TBEPAYIO OCHOBY A1 OLEHKN NOBbILWEHUS 3(PEKTUBHOCTM NpU BCEX
YPOBHSIX Harpysku.

MpumeyaHne 2— YTOuHeHUe gonyckos npusegeHo B IEC 60146-1-1:2009, noanyHKT 7.8.

F.2.3 KOHTPO/IbHO-M3MepUTeNbHblE NPUGOPbI

KombuHaumsa KOHTPO/IbHO-U3MepuTesbHbIX NPUMOoPOB 1 nNpeobpasosaTenell, UCNonb3yeMblX 4718 U3MepeHns ad-
hekTmBHOCTM VBl NOCTOSAHHOIO TOKa, A0/MKHA 06eCcneunTb:

- U3MEpPEHNSA UCTVHHOIO CpefHeKBaapaTUiecKoro 3Ha4eHNs akTMBHOM BXOAHOW U BbIXOAHOW MOLLHOCTEN C Heo-
npefeneHHoCTb0 MeHee v pasHoi 0,5 % Npy NOIHON HOMUHaBLHOW Harpyske 1 npu 95 %-HOM YpOBHE AOCTOBEPHOCTY,
HECMOTPA Ha TO, YTO CUTHaUTbI HaMPSXKEHNS 1 TOKA MOTYT BK/OYATL rapMOHNYECKME COCTaBNAIOLWME;

- O[JHOBPEMEHHOE U3MEPEHUE BXOAHbLIX U BbIXOLHbLIX BE/INYMH.

MpumeyaHue 1— Tllog ypOBHEM AOCTOBEPHOCTU HEOMPEAENEHHOCTU KOHTPOJIbHO-U3MEPUTENbHbIX Mpu6o-
pOB crneayeT NoHUMaTb, YTO M3MEPEHWs, NPOBEAEHHbIE Takummn npubopamu, obecrnednBaloT TOYHOCTb B npegesnax He-
onpefeneHHocTn. HopmanbHoe pacnpefeneHne AaHHbIX C KoahdmumeHToM nokpbitusa 1,960 npeacrtaBnsioT ypoBEHb
poctoBepHocTn 95 %, KOTOPLIA ABMSAETCA O6LUENPUHATLIM YPOBHEM. [lononHutensHas WHGopMauus npeacraB/ieHa B
ISO/IEC Guide 98-3.

MpumeyaHne 2 — OHOBpPEMEHHOE M3MEPEHME BXOAHBLIX U BbIXOAHbLIX XapaKTepUCTUK, Kak npasuio, ob6e-
CrneymBatoT NpU NOMOLLY OTAE/bHLIX KOHTPOIbHO-M3MEPUTE/TbHBIX NMPUOOPOB Ha BXOAE M Ha Bbixode. TeEM HE MeHee OfvH
€OVHWNYHbI/ MHOrOKaHa/IbHbIA KOHTPO/IbHO-U3MepUTE bHbIA NPM6op, 06ecneunBaroLLmMii GbICTPYI0 NOC/e0BaTENbHYH Bbl-
6OpKyY («MyNbTUMNEKCMPOBaHHAsS BbIOOPKa»), MOXET 06ecneynTb Of4HOBPEMEHHbIE N3MEPEHUSI.

F.3 MeTog namepeHuii

Mpy ycrnoBusix, yCTaHOB/EHHbIX B F.2.1 1 F.2.2, 1 NpU NCMNOMb30BaHUM KOHTPO/IbHO-U3MepPUTESbHBIX NPUGOPOB, ONi-
caHHbIX B F.2.3, nameperue adpchektmBHocTU VB NOCTOSIHHOIO TOKA JO/MKHO GbITb NPOBEAEHO CefyiolwyM 06pasoMm:
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a) Ha BbIxog VIBIM nocTossAHHOro Toka npuknagbisaioT 100 %-Hyl0 HOMUHa/IbHYO UCMbITaTe/IbHY0 Harpysky 1
BbIAEPXKMBAKT NOAX0ASLLEE BPEMS CTabuIM3aummn A0 AOCTDKEHUS YCTAHOBUBLUMXCS! YC/I0BUWIA, KaK yKa3aHO BbILLE;

b) OAHOBPEMEHHO NPOBOAST U3MEPEHUST 3HAYEHWUI aKTUBHOM MOLLHOCTW Ha BXxoAe, Br, n akTMBHOA MOLLHOCTM Ha
BbIXoAe, BT, perucTpupytoT Tpu nocnefoBatesibHbIX MOKa3aHUsi, CHATbIE C UHTEPBA/IOM BPEMEHU MEXAY U3MEpPeHVSMM
He 6onee 15 MUH. DHeproaddPeKkTMBHOCTL VBl NOCTOSIHHOIO TOKa PacCUMTLIBAKOT 418 KaXXA0ro 3aperncTprpoBaHHOro
3HaueHus.

Ecnn VIBIM NOCTOAHHOIO TOKa NOAK/OYEH K HECKOIbKUM BXOAHBIM UCTOYHMKaM, TO yuuTbiBaeMas akTvBHasA BXOA-
Hasi MOLLHOCTb paBHa CyMMe BCEX BXOAHbIX CUTHaJIOB.

Ecnn MBI NocTOSIHHOrO TOKa nuTaeT 60/1ee OAHOrO BbIXOAA, TO yYUTbIBaeMasi akTUBHasA BbIXO4HAss MOLLHOCTb
paBHa CyMMe BCEX BbIXO0B;

C) AO/MKHO BbITb paccunTaHo cpegHee apudmeTnyeckoe Tpex 3HavyeHuin achdekTMBHOCTM VIBIN NOCTOSIHHOIO TOKa,
NOJTyYEHHbIX B pe3ynbTare pacyeta COor/lacHo b). MosyyeHHbI pesynbTaT cuuTatoT 3HaYEHNEM W3MEPEHHOW 3dhdiekTuB-
HOCTW;

d) warn a), b) 1 c) NOBTOPSAIOT, HO ANS YCIOBUIA HOMWUHa/IBLHOM Harpysku, coctasnswoweii 75 %, 50 % n 25 % ot
HOMWH&J/TbHOMA.

€) Wwarv b) 1 c) NOBTOPSIKOT B YC/I0BUSAX OTCYTCTBUSI HArpy3ku, 3a NUCK/IKOUYEHEM TOTO, YTO AO/MKHbI PErMCTPUPOBATHLCSA
TO/IbKO NOTEPU aKTUBHOW MOLLHOCTMW.

F.4 OT4yeT 06 ncnbiTaHNAX (NPOTOKOJT UCMbITAHWIA)

PekomeHgyeman dopma oTyeTa 06 McnbiTaHnAX (MPOTOKONa UChbITaHuii) npueegeHa B npunoxeHun C. Mpu wmc-
No/sib30BaHMK (OPMbl NPeACTaB/EHNS TEXHUYECKUX XapakTepucTuk MBI nmocTosiHHOro Toka cornacHo Tabnuue C.l1 B
Hee BHOCAT BCHO MHADOPMALMIO A1 KaKAO0MA 13 KnacCUdMKaLMOHHbIX paboumnx XxapakTepUCTUK, YKa3aHHbIX U3roTOBUTE/EM.
MepeyeHb cneaytoLleli MHopMauumn permcTpupyroT B NPOTOKO/1E UCTbITAHWIA:

a) cBefeHusi 06 o6opyaoBaHUN:

- Mapka, mMogesb, TUM 1 CEPUIHBIA HOMEP;

- onucaHwne 060pyA0BaHNsA, NpU HEOBXOAUMOCTY;

- HOMUHAJ/TbHbIE HaNpPsHKEHWE N YacToTa;

- HOMUHaNIbHaA BbIXOAHAA MOLLHOCTb;

- CBE/lEHVS1 O U3roTOBUTE/IE, MapKpyeMble Ha NPOAYKUMK (Mpy Hasmumn);

- B CNlyyae 060pyA0BaHNs C MHOXECTBEHHBIMWN (PYHKLIMAMU WX C ONUMAMU, BKIIOYAIOLLMMUW LOMOSHATE bHbIE MO-
Oynv unn NOAKIOYEHWs], B MPOTOKO/E YKa3biBaOT KOHhUrypaumio ycTpoincTea Npy UCNbITaHKSX;

b) NnapameTpbl NCMNbITaHWA:

- Temnepartypa oKpyxatowler cpegbl, °C;

- ucnblTateNbHOEe HanpshkeHue Ha BXOAe U Bbixoae, B;

- MHhOpMAaUMA 1 OKYMEHTaLMA OTHOCUTENbHO KOHTPObHO-U3MEPUTENbHbIX NPUGOPOB, HACTPOEK 1 CXeM, UCMOJb-
3yeMblX A48 INEKTPUYECKMX UCMbITaHWiA;

C) U3MEpPEHHbIe JaHHble:

- 9b(heKTMBHOCTb B NPOLLEHTAX, OKPYr/IeHHasA [0 NepBOro AeCATUYHOro paspsaga, Npy 3aJaHHON YacT HOMUHaUTb-
HOI Harpysku;

- BXOAHas MOLLHOCTb, BT, 6e3 Harpysku;

- MCNOJIb30BaHHbIN MeTog nsmepenuii (cm. F.3);

- ntobble NpUMeYaHns OTHOCUTENbHO PaboTbl 060PYA0BaHNS;

d) cBegeHna o nabopaTtopuun 1 06 UCnbITaHUK:

- HOMep oT4eTa 06 UcnbITaHMsAX (MPOTOKOA UCMbITaHWIA);

- fata vcnbiTaHus;

- MHALMasIbl U NOAMUCh YNOTHOMOYEHHOrO(bIX) /iMua (L), NpoBoAMBLUEr0(MX) UCMbITAHUS.
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MpunoxeHne G
(pekomeHayemoe)

KnumaTtnyeckue mcnbitaHnd

G.1 O6wme NonoXxeHns

B HacTosilLeM MpUIOXKeHUV MNpUBELEHbl Pa3bACHEHWS B3aVIMOCBA3N MeEXOY KAMMaTU4yeckMmn TpeboBaHUAMU K
OKpy>XatoLLeli cpege, M3NoxeHHsiMn B 4.2.1.1 1 4.2.2, n npouegypamn KBasIMOUKALMOHHbLIX, TUMOBbLIX WUCMbITAHWUIA, W3-
NOXeHHbIMK B 6.5.2 1 6.5.3.

G.2 VcnbiTaHWe Ha COOTBETCTBME K/IMMATUYECKMM TpeboBaHNAM

KonoHkn B Tabnuue G.1 nokasbiBaloT B3aMMOCBSA3b MEXAY:

a) Knaccom knumatmnyeckux ycnosuin 3K2 (knmmartorpamma) no IEC 60721-3-3, n

b) KnuMmartuyeckumu mcnbiTaHuAMu no 1IEC 60068-2.

Ocoboe BHMMaHWe criefyeT 06paTuTb Ha KOSIOHKY «PekomeHzyemoe WchbiTaHue», B KOTOPOl nepeymciieHbl Tpu
UCMbITaHWA X), y) U ), HeobxoaVMble 1 AOCTATOYHbIE 4151 NPOBEPKU COOTBETCTBUA VIBIMT NOCTOAHHOrO TOKa TpeboBaHnAM
KIMMaTu4eckmx ycnosuii knacca 3K2.

Tabnuya G.1 — PekomeHayeMmble ucnbiTaHus B cootBeTcTBUM € IEC 60721-3-3 — knacc 3K2 (3akpbiThblie NoMeLleHust
C NOCTOAAHHBIM KOHTPOJIEM TEMMNEPATYpPbl; BNAXHOCTb HE KOHTPOSIUPYETCS)

IEC 60721-3-3 — Knnmatuyeckme ycrioBus IEC 60068-2 — Knnmatnyeckme ycroBus
IEC 60068-2 PexomeHayemoe ucnbiTaHve
MapameTp OKpyxatoLLei K
acc 3K2 CHocka
cpeapl MeTopn, MeTop,
UCMbITaHWIA ’ectkocte UCMbITaHWIA sectkocte
- 1.2
x) Cyxoe Ten +30 °C, ) 2)
no 60068-2-2: 164
Bb/Bd
y) Xonopa 3
60068-2-1: Het
Ab/Ad
z) BnaxHoe 3
Tenno 60068- Het
2-56: Cb
a) Huskast Temnepatypa B cooTtBeTtcTBUM
OKpyaroLen cpeabl 15 °C C pekoMeHAyeMbIM CMm. Bblwe
ncnbiTaHem
b) Bbicokas Temneparypa B cootBeTcTBUM
OKpy><atoLLeli cpegpl 30 °C C pekoMeHayeMbIM CMm. Bblwe
ncnbiTaHem
¢) Huskasa oTHocuTenbHas B cooTBeTCTBUU
BNIAXKHOCTb 10 % C pekoMeHayeMbIM CM. Bblwe
ucnbITaHem
d) Bbicokass oTHOCUTE b- B cooTBeTCTBUM
Haa B/I&XXHOCTb 75% C pekoMeHayeMbIM Cwm. Bblwe
ucnbITaHem
€) Huskas abconoTHas B cooTtBeTCcTBUM
B/TOXKHOCTb 2 r/m3 C peKkoMeHayeMbIM CMm. Bblwe
ncnbiTaHem
f) Bbicokast abcontoTHas B cooTtBeTcTBUM
BNaXKHOCTb 22 r/m3 C pekoMeHZyeMbIM CM. BblLe
ncnbiTaHem
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MpopomkeHne Tabnmupl G 1

IEC 60721-3-3 — Knumaruyeckue ycrioBus IEC 60068-2 — Knumatuuyeckue ycrosusi
IEC 60068-2 PekomeHayemoe ucnbitaHne
MapameTp okpykaloLed Knacc 3K2 CHocka
cpeabl Metog, MeTo, YKecTkoc
VCrbITaHui sKectkocTb venbtaim Trocte
1) CKkopoCTb U3MEHEHUS 0,5 °C/muH  60068-2-14: 5°C po O6bIYHO UCMbITaHNe He Tpeby- 9
TemnepaTypbl Nb Temnepa- eTcsl — CM. CHOCKY 4)
TYpbl OKpY-
Xaroen
cpedbl 3a
ABa umknia.
1 °C/MuH
/1=3y
h) Huskoe gaBneHune BO3- 60068-2-13: 70 kMa, O6bIYHO UCMbITaHNE He TPpeby- 9
70 klMa
ayxa M 30 MWH €TCA — CM. CHOCKY 5)
i) Bbicokoe naBneHune 106 kMa HeT vcnbiTaHusa no O6bIYHO UCMbITAHUE He Tpeby- 6)
BO34yxa IEC 60068-2 €TCA — CM. CHOCKyY 6)
j) ConHeuyHoe usnyyeHune 700 B1/mM2 . [o6asnstoT 10 °C K ucnbita- )
60068-2-5: .
Sa. Moo- 1120 BT/M2,  HWIO Ha CyX0e Tenno: OueHu-
1P 72 4,40 °C  BalOT marepuasbl Ha npegmMeTt
Ueaypa C HOTOXMMNYECKMX 7
peakumi
k) Tennosoe u3nyyeHme. 8
HeT vcnbiTaHua no OO6bIYHO UCMbITaHUE He Tpeby-
Bbi6op nonb3osarens u3 321, 322 nm
373 IEC 60068-2 eTcsl — CM. CHOCKy 8)
9
) [lBiKeHme OKpYXAIOLLEro BO3AYXa HeT vcnbiTaHnsa no O6bIYHO UCMbITaHME He Tpeby- )
1 m/c no BbIGOpY nonb3oBaTtens us 374, IEC 60068-2 €TCA — M. CHocKy 9)
375 wwm 326 - cHoCKY
T) KoHpeHcauus Het
n) Bbi3biBaemble BETPOM
ocajku (foxab, cHer, rpag Het
UT. 4.
0) He poxpesas Boga Het
p) O6paszoBaHne nbaa Het
MpumeyaHne — «HeT» BCTONOLE «KIacc» 03HaYaeT, yuTo ycnosue |IEC 60721-3-3 He yCTaHOB/EHO.

1) ins mcnbiTaHsa NPoAYKTOB Ha COOTBETCTBME YC/I0BMSIM KIMMATOrpaMMbl, Kak Npasusio, UCNOMb3yT TObKO
TPY UCNbITaHNSA:

- UCMbITaHWE CyXUM TENJIOM, MPU KOTOPOM OTHOCUTESIbHAsA BNaXKHOCTb He Ao/hkHa npesbiwartk 50 %, HO cneuu-
aNlbHO HE KOHTPONVPYIOT;

- UCMbITAHNE Ha XONOA, MPU KOTOPOM B/I&XHOCTb HE KOHTPOMPYIOT;

- UCMbITAHNE B/IaXHbLIM TEN/IOM B YCTAHOBUBLLEMCS PEXVME, NMPU KOTOPOM KOHTPOJIMPYIOT Kak TeMneparypy, Tak
N BN&XKHOCTb.

OHV nokasaHbl B BUe WUCMbITaHW X, Y U Z Ha KnumaTorpaMme. YC/ioBKs X0/104a 1 BNaXXHOCTW B 3TOM Kacce co-
OTBETCTBYIOT CTaHAAPTHLIM aTMOChepHbIM YC/I0BUSIM, Kak ycTaHoB/eHo B IEC 60068-1, n noatomy cuutatoT 6naronpu-
ATHbIMW AN5 60MBLUMHCTBA NPOAYKTOB W, CNefoBaTe NlbHO, HUKAKMX UCMbITaHWA He pekoMeHayeTcs NpoBoauTb. [pyrue
rpaHUYHbIE YC/IOBUS KIMMATOrpamMmMbl 0ObIYHO HE MPOBEPSIOT, MOCKOJIbKY HE CYLLECTBYET NOAXOAALMX UCTbITAHWIA Mo
IEC 60068-2.

2) TemnepaTypa MCMbITaHWs paBHa NapameTpy OKpyxarLleii cpegbl, ykazaHHomy B IEC 60721-3-3 ans AaHHoro
Knacca. Bblbop NPOAo/MKUTENBHOCTU B 16 YAaCOB CUMTAIOT AOCTATOYHbIM [/151 6O/bLUMHCTBA MPOAYKTOB, YTOObLI Npoje-
MOHCTPUPOBATb, YTO UX KOHCTPYKLMA COOTBETCTBYET TPe6G0oBaHWAM A1 paboTbl NPy Takoin Temneparype.
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3) 3TN HU3KMe TemnepaTtypbl 1 BNXXHOCTb COOTBETCTBYIOT CTaHAAPTHbIM aTMOCKEPHBLIM YC/TOBUSIM, OMUCAHHBLIM
B |IEC 60068-1, 1 NO3TOMY MCMbITAHNA HE PEKOMEHIYHOTCS.

4) CuutaeTcs, YTO AManasoH Temnepatyp B 9TOM K/lacce HaxoamTcs B npefenax CtaHOapTHbIX aTMOCHEepPHbIX
yCnoBuiA, onucaHHbix B IEC 60068-1, 1 NosToMy HeT HEOOGXOAMMOCTU PEKOMEHAOBATb M3MEHEHMe TemnepaTypHOro
UCTbITaHUA.

5) NSt repMEeTUYHbIX U3LeNnii Wnn 48 NPOAYKTOB, COAEPXALLMX XUOKOCTU ANs 06paboTku, pekoMeHayeTcs uc-
nbitaHve M no IEC 60068-2-13. [1n1a 06bIYHbIX MPUMEHEHWIA, TAe BAVSHNE AaBNEHNS BO34yxa OLEHVBAETCA Ha YPOBHE
KOMMOHEHTOB, WCMbITaHWA MPOBOAUTL HE PeKOMEHAYeTCs.

6) He cywecTtByeT meTogda ucnbiTaHmini no IEC 60068-2 gn1s 3TOro COCTOSIHMSA, KOTOPOE HaxoauTcs B npegenax
CTaHAApPTHOrO Amana3oHa aTMocepHbIX YCNoBWiA, onpeaeneHHbix B IEC 60068-1, n No3TOMy cuMTatoTcs 6e3onacHbl-
MU 4151 60MbLUMHCTBA NPOAYKTOB. MCnbITaHns NpoBOAUTL HE peKOMeHAYeTCs.

7) BbibpaHo mcnbiTaHne no npoueaype C no IEC 60068-2-5 Ans ummMtaumm BO3AENCTBUS COTHEYHOIO MU3MyYeHus
Ha ypoBHe 3eM/1, NOCKOJIbKY OH o6ecneynBaeT HernpepbiBHOE 06/1yYeHue, 4TO NO3BOJSET OLeHUTb adpdekTbl hoTo-
paspyLUeHus. XOoTs MHTEHCUBHOCTb 3TOr0 Knacca coctasnset 700 BT/M2, eAVMHCTBEHHBIM YC/IOBMEM UCMbITAHUSA Sa,
copepxawpmmes B IEC 60068-2-5, ABIsieTCA 3HAYEHNE COMHEYHOro usnyyexHus 1120 Bt/m2.

MCnbITaHWs1 Ha COMHEYHOI SHEPrMM HE CUMTAOTCS YAO0B/IETBOPUTE/bHLIMMW, MOCKOMbKY TPYAHO BOCMPOW3BECTU
hakTuyeckoe mM3slydeHne, UCMbITbiIBAEMOE Ha MpakTuke. PekoMeHAyeTCsl OLEeHUTb 3TO COCTOsSIHME NyTeM MOBbILEHUS
Temnepartypbl NPy UCMbITaHUM CyXMM HarpeBoMm Ha 10 °C U1 OLeHKU MaTepuasioB U KOMMNOHEHTOB A1 hOTOXUMMNYECKMX
peakumit. 4ns nonyvyeHus AONOSHUTENLHON MHAdhopMaummn cnegyeT obpatutbes K IEC TR 60721-4-0.

V3penvsa MoryT 6bITb 3alyLLeHbl OT BO3AENCTBUS COMTHEYHOTO M3/YyYEHNS, HANpUMep, NyTeM YCTaHOBKM 3dhdhek-
TMBHbIX TEMN103aLUNTHBIX 3KPAHOB, Y B 3TOM C/lydae MOoBbILLEHHAs TeMnepaTtypa npy UCnbITaHUU CyXUM HarpeBoM MO-
XET 6bITb UCK/TIOYEHA UMW CHXEHA B 3aBUCUMOCTN OT 3D(PEKTUBHOCTN Mep NPefoCTOPOXHOCTU. VIMUTMPOBaHMe Takmx
Mep NPeaoCTOPOXHOCTU AO/MKHO CTaTb OObIYHON MPAKTWKOW, YTOObI NpUAaTb YBEPEHHOCTU B CMOCOGHOCTU MpoAyKTa
NPOTMBOCTOSATb BO3EWCTBMIO COTHEUYHOIO U3/TyYeEHMSI.

8) He pekomeHayeTcs npoBouTtb ucnbiTaHusA. B IEC 60721-3-3 He yka3aHO 3HayeHue TennoBoro UsnyvyeHus, u
3TOT 3hheKT 0BbIYHO YUNTbLIBAETCS MPU UCMbITAHUM Ha cyxoe Tensno. [Ans musgenwii, yctaHaBnvMBaeMbiX BOM3N NCTOY-
HVKOB CWJIbHOTO TEM/I0BOr0 U3/ly4eHUs, MOryT noTpeboBaTbCs 0cobble Mepbl NPefOCTOPOXHOCTY, Takvne kak Tensosa-
LMTHBbIE 3KpaHbl UM M30M1AUMSA, WM MOXET NoTpeboBaTbCA AOMONHUTENIbHOE UCMbITaHWE Ha MOBbLILLEHHYI0 TemMnepa-
Typy, CTeNeHb KOTOPOIi 3aBUCUT OT CEPbE3HOCTU UCTOYHMKA Tenna.

9) He pekomeHayeTcs NpoBOAUTL MUCMbITaHUsA. Moaxoadauero ucnbitadna no IEC 60068-2 He cyllecTByeT, W Ans
60/bLUMHCTBA M3AE/NA 3TO COCTOSIHME cuuTaeTcs bnaronpusitTHbiM. CnegyeT cobnofaTe Mepbl MPefOoCTOPOXHOCTY,
0COGEHHO A151 KpyNHOrabapuTHbIX M3AENWiA, ecnn BbiGpaHbl cneuuasnbHble ycnosus (324, 3Z5 wm 3Z6) n nonb3oBa-
TensM, BO3MOXHO, NpuaeTcs paspaboTarb CBOK COOCTBEHHYID METOO/IOMMI0, eC/IM HEOOXOAMMO OLEHUTL COCTOSIHME.
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MpunoxeHve OA
(cnpaBo4Hoe)

CBefeHNsA 0 COOTBETCTBMM CCbIJIOYHbIX MEXAYHapOoAHbIX CTaHO4apPTOB
MEXrocyapCTBEHHbIM CTaHAapTam

Ta6nunuya QA1

O603Ha4YeHNE CCbIIOYHOTO
MeXAyHapoAHOro CTaHaapTa

IEC 60068-2-1

IEC 60068-2-2

IEC 60068-2-27

IEC 60068-2-31

IEC 60068-2-78

IEC 60146-1-1:2009

IEC 60146-2:1999

IEC 60364-1:2005

IEC TR 60721-4-3

IEC 61000-2-2:2002

IEC 61672-1

IEC 62040-1

IEC 62040-2

ISO 7779

CreneHb
COOTBETCTBUS

MOD

T

MOD

MOD

O603Ha4YeHNe ¥ HAMMEHOBaHNE COOTBETCTBYHOLLETO
MEXOCYIapCTBEHHOrO CTaHaapTa

*

FOCT 30331.1—2013 (IEC 60364-1:2005) «3neKTpoyCcTaHoB-
K/ HW3KOBO/MIbTHblE. HacTb 1. OCHOBHblE MOJIOXEHWS, OLEeHKa
06LLUMX XapaKTepuUCTUK, TEPMUHBI U ONpPeaeneHuns»

*

FOCT IEC 62040-1—2018 «CuctemMbl 6ecrnepeboinHOro aHep-
rocHabxeHns (UPS). Yactb 1. O6Lime nonoxeHus n Tpebosa-
Hus 6e3onacHocTn K UPS»

FOCT 32133.2—2013 (IEC 62040-2:2005) «COBMeCTMMOCTb
TEXHUYECKMNX CPeACTB a/1eKTpoMarHnTHas. Cuctemsl 6ecnepe-
60IAiHOro NTaHWsA. TPeboBaHKSA 1 METOABI UCTIbITAHWA»

FOCT 35049—2023 (ISO 7779:2018) «AkycTuKa. V3mepeHue
LwymMa 060opyfoBaHnsa 418 MHDOPMAaLMOHHbLIX TEXHOMOMMIA U
TeneKkoMMyHUKaLuii»

* COOTBETCTBYIOLLMI MEXTOCYAAPCTBEHHBIV CTAHAAPT OTCYTCTBYET. [l0 €10 NPUHATUAS PEKOMEHAYETCS UCTO/b30-
BaTb MEPEBO/, HA PYCCKUIA A3bIK 4AHHOTO MEXAYHApOAHOIo CTaHaapTa.

MpunmevaHune
OTBETCTBUA CTaHAapTOB:

- FOT — naeHTnYHble cTaHaapThbl;

- MOD — moanduumpoBaHHble cTaHaapThbl.

— B HacTosiwen Tabnuue ncnosib3oBaHbl cneayrowme ycoBHble 0603HaYeHUs1 CTeneHn co-
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IEC 60034-22

IEC 60050 (Bce yactu)

IEC 60068-1

IEC 60068-2

IEC 60068-2-5

IEC 60068-2-13

IEC 60068-3-3

IEC 60146-1-3:1991

IEC 60664-1

IEC 60721-3-3

IEC TR 60721-4-0

IEC 60947-3

IEC 60947-6-1

IEC 60950-1

IEC 60990
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Bubénnorpadusa

Rotating electrical machines - Part 22: AC generators for reciprocating internal combustion
(RIC) engine driven generating sets (MawwuHbl a1ekTpruyeckue Bpawatowpecs. Yactb 22.
leHepaTopbl NepeMeHHOro Toka A1 reHepaTopHbIX YCTAHOBOK C NPMBOAOM OT NOPLUHEBbIX
[ABuratenieil BHyTPEHHero cropaHus)

International Electrotechnical Vocabulary (available at www.electrooedia.ora) MMexayHa-
00AHbIA 3NEeKTPOTEXHUYECKWIA CNOBaob (AOCTYMHO MO ccbinke: www.electrooedia.ora)!

Environmental testing — Part 1. General and guidance (McnbiTaHus Ha BO3AeicTBME
BHELHUX hakTopoB. YacTb 1. O6wme nonoxeHnss 1 pyKoBOACTBO)

Environmental testing — Part 2: Tests (cnbiTaHnsi Ha BO3A4EACTBUSI BHELLHMX (DaKTOPOB.
YacTtb 2. VicnbiTaHns)

Environmental testing — Part 2-5: Tests — Test Sa: Simulated solar radiation at ground
level and guidance for solar radiation testing (/icnbiTaHWs Ha BO34eNCTBME BHELUHMX (hak-
TOpoB. YacTb 2-5. VcnbitaHnsa. WcnbitaHne Sa: IMUTMpOBaHHaA CO/HeYHasa paguaums Ha
YPOBHE 3eMHOV NMOBEPXHOCTU ¥ PYKOBOACTBO MO MCMbITAHWAM COTHEYHOW paguavn)

Basic environmental testing procedures — Part 2-13: Tests — Test M: Low air pressure
(UcnbiTaHna Ha BO3feicTBME BHeLWHMX (akTopoB. YacTb 2-13. WcnbiTaHus. Wcnbita-
Hue M. Huskoe aTtmoctepHoe gaBreHne)

Environmental testing — Part 3-3: Guidance — Seismic test methods for equipment (Mc-
MbITaHWs1 Ha BO3AENCTBME BHELLHUX hakTopoB. YacTb 3-3. PykoBoACTBO. MeToab! celicmu-
YeCcKUX UCMbITaHWin 4ns 060pyA0BaHWs)

Semiconductor converters — General requirements and line commutated converters —
Part 1-3: Transformers and reactors (Mpeo6pa3zoBarenu nosynpoBoAHUKOBLIE. YacTb 1-3.
TpaHchopmMaTopbl U KaTyLKW MHOAYKTUBHOCTN)

Insulation coordination for equipment within low-voltage systems — Part 1. Principles,
requirements and tests (KoopguHauusi msonsauum ans 060pyAoBaHUS B HU3KOBO/IbTHbIX
cuctemax. Yactb 1. MpuHumnbl, TpeboBaHWsA 1 UCTbITaHKS)

Classification of environmental conditions — Part 3-3: Classification of groups of
environmental parameters and their severities — Stationary use at weatherprotected
locations (Knaccudpukauma ycnosuii okpyxatoweid cpegpl. Yactb 3-3. Knaccudpmkaums
rpynn napameTpoB OKpYXaroLleli cpefpbl U UX CTENEHEN XeCTKOCTW. JKcnnyarauus B cTa-
LMOHApPHBIX YCMOBUSAX B MECTAX, 3aLUMLLEHHbIX OT HENOrofbl)

Classification of environmental conditions — Part 4-0: Guidance for the correlation and
transformation of the environmental condition classes of IEC 60721-3 to the environmental
tests of IEC 60068 — Introduction (Knaccudpmkaums ycnosuii okpyxatoLleli cpegbl.
YacTtb 4-0. PykoBOACTBO MO KOPPEKTUPOBKE U MPE0OpPa30BaHMI0 K1accoB YCMOBUIA OKpY-
Xatouen cpegpl no IEC 60721-3 npy UCMbITAHUAX Ha BO3AEACTBME BHELLUHUX YCAOBUIA MO
IEC 60068. BeeaeHue)

Low-voltage switchgear and controlgear — Part 3: Switches, disconnectors, switch-
disconnectors and fuse-combination units (AnnapaTypa pacnpefeneHvs 1 ynpas/eHus
HM3KOBO/bTHaA. YacTb 3. Bbikioyatenu, pasbegvHUTENN, BblkoYaTen-pasbeuHuTenmn
1 KOMOMHaUWKN KX C NPeoXpaHnTeNnsMm)

Low-voltage switchgear and controlgear — Part 6-1: Multiple function equipment —
Transfer switching equipmen (AnnapaTypa pacnpefeneHvss u ynpasneHus HU3KOBOSbT-
Has. YacTtb 6-1. MHorodhyHKUMOHabHoe o6opyaoBaHve. O6opyaoBaHue 151 Nepekoye-
HWs 6e3 paspblBa NUTaHWUS)

Information technology equipment — Safety — Part 1: General requirements (O6opygoBa-
HMe MHAOPMAaLMOHHBIX TEXHOOMMIA. Be3sonacHocTb. YacTb 1. Oblwime TpeboBaHus)

Methods of measurement of touch current and protective conductor current (MeToapl u3-
MepeHUs1 Toka OT NPUKOCHOBEHWS W TOKa 3aLUMTHOrO NMPOBOAHUKA)
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IEC 61508 (Bce yactu)

Pykosogacteo ISO/IEC 98-3

ITU-T L.1200

ANSI C57.96-1999
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Electromagnetic compatibility (EMC) — Part 4-30: Testing and measurement techniques —
Power quality measurement methods [3nekTpomarHutHas coBmecTuMocTb (3MC).
YacTtb 4-30. MeToAbl UCMbITaHUA U M3MEPEHWIA. cNblTaHne Ha YCTOMYMBOCTb K U3fydae-
MOMY Pagno4aCTOTHOMY 3/1EKTPOMArHUTHOMY MOJI0]

Functional safety of electrical/electronic/programmable electronic safety-related systems
(CvcTeMbl 3NeKTpUYECKNE/3NEKTPOHHbBIE/MPOrpaMMUpPyEMbIE 3/IEKTPOHHbIE, CBSI3aHHbIE C
(hyHKLMOHAIbHOM 6e30MacHOCTbH)

Uncertainty of measurement — Part 3: Guide to the expression of uncertainty in
measurement (GUM: 1995) [HeonpegeneHHocTb u3MepeHus. Yactb 3. PykoBOACTBO MO
BbIPaXXEHMIO HeonpeaeneHHocTn usmepenmns (GUM:1995)]

Direct current power feeding interface up to 400 V at the input to telecommunication and
ICT equipment (MHTepcheinc anekTponuTaHnsi NOCTOSIHHOTO TOka HanpshxeHnem go 400 B
Ha Bxode 060pyAoBaHMs 3NEeKTPOCBS3n U VIKT)

Guide for Loading Dry Type Distribution and Power Transformers (PykoBoacTBo no pac-
npeaeneHnto Harpysku Cyxoro Tmna 1 cusioBbiM TpaHcopmaTopam)
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KnioueBble cnoBa: cucteMbl 6ecrnepeboiiHOro aHeprocHabxeHus, WBM nocTtosHHoro Toka, UPS DC, obuwue
TpeboBaHus, TpeboBaHNs 6€30NacHOCTM, HOpManbHasa aKcnayatayns, UcnbiTaHus
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