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Mpeancnoeue

Llenw, ocHOBHLIE NPUHLMMBLI M 0BLKMe NpaBuna npoBedeHnsa paboT No MeXrocyqapCTBEHHOW cTaHgap-
Tusaumm yctaHosnedbl FOCT 1.0 «MexrocynapcTeeHHas cucTeMa cTaHaaptuaaumu. OCHOBHbBIE NMONOXKEHUA»
n FOCT 1.2 «MexrocyaapcTBeHHasa cucteMa ctangapTtusauuv. CTaHaapTsl MeXrocyaapcTBeHHbIe, npaBsuna
M pekoMeHZaLuKn No MexrocyaapcTBeHHON cTaHdapTusauuun. Mpaeuna paspaboTku, NPpUHATUS, 0BHOBNEHWS
M OTMEHbI»

CeeneHus o cTaHgapTe

1 MOOrOTOBNEH ®enepanbHbIM rocyoapCTBEHHLIM OHOOXETHbIM 00pa3oBaTenbHbIM YYpPEXKOEHU-
em Bbiclwero obpasoBaHus «HauuoHanbHbIA MccnefoBaTenbckmii yHueepceuteT « M3W» (GrBOY BO «HUY
«M3W») Ha ocHoBe cOBCTBEHHOTO NEpPeBOAAa Ha PYCCKUIA A3bIK aHMMOA3bIYHOW BEPCUM CTaHAApTa, YKasaHHOro
B NyHKTE 5

2 BHECEH ®epepanbHbIM areHTCTBOM MO TEXHUYECKOMY PETYNMPOBaHUIO U METPONOTK

3 MPUHAT MesxrocynapcTBeHHbIM COBETOM MO CTaHOapTM3auun, MEeTponorunm 1 ceptudgukaumm (npo-
Tokon oT 28 noHa 2023 . Ne 63-2023)

3a NMPUHATKE NPOrornocoBanu:

KpaTkoe HaMMeHOoBaHWE CTpaHbi Kog cTpaHbi CokpalleHHoe HaMMeHoBaHWe HalMoHanbHOro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no craHgapTv3auuu
ApMeHus AM 3A0 «HauwoHanbHbIA oOpraH no cTaHgapTyv3auun
n meTponorvuy» Pecnybnukn ApmeHns
Benapycb BY loccranpapt Pecnybnunku Benapycb
Knpruams KG KelpreiactaHgapt
Poccusi RU PocctaHgapt
YabekncTaH uz YactaHgapT

4 Mpukazom PenepantHOro areHTCTBa N0 TEXHUYECKOMY PErynMpoBaHUID U MeTponorum ot 9 aerycTa
2023 . Ne 623-cT MexrocygapcTeeHHbli ctaHgapT FOCT |IEC 61800-9-1—2023 BBefieH B AeCTBME B Kade-
CTBE HaUuWoHaneHoro ctaHgapTta Poccuinickon ®egepaunu ¢ 1 nwona 2024 .

5 Hacroawwmin ctaHaapT ugeHTudeH mexayHapogHomy ctaHgapty IEC 61800-9-1:2017 «Cuctemsl cu-
TNOBBIX 3NEKTPONPUBOACB C perynupyemon ckopoctbio. Hacte 9-1. 3HeproadeKkTMBHOCTE CUCTEM CUIOBBIX
SMEeKTPONpPUBOAOB, NycKaTenen anekTpoABMraTtensl, CUOBOW ANEeKTPOHUKA 1 3NEeKTPOMEXaHUYECKMX KOMMNeK-
COB Ha ux ocHoBe. ObLLme TpeboBaHUA K cTaHAapTU3aUMK aHeproadPeKTMBHOCTN 060pyA0BaHNS C 3MNEKTPO-
NPMBOLOM Ha OCHOBe KomnnekcHoro nogxoga (EPA) w kBasuaHanuTtuyeckown mogenu (SAM)» («Adjustable
speed electrical power drive systems — Part 9-1: Ecodesign for power drive systems, motor starters, power
electronics and their driven applications — General requirements for setting energy efficiency standards for
power driven equipment using the extended product approach (EPA) and semi analytic model (SAM)», IDT).

MexgyHapoaHeI cTangapTt paspabotad MNogkomutetom SC 22G «CucTemMbl CUMOBLIX 3NEKTPONPUBO-
[AOB C perynupyemMoi CKOpoCTblo, BKMKOYas NonynpoBOAHUKOBLIE Npeobpa3soBaTeny aHeprum» TexHWYeckoro
komuTeta TC 22 «CucTembl CUNOBOWM 3NEKTPOHUKN M 0BopynoBaHue» MexayHapooHOW aneKTPOTEXHUYECKOW
komuccum (IEC).

Mpy NpUMEHeHUKM HacTosALWero cTaHAapTa PeKOMeHAYEeTCA NCMOMb30BaTh BMECTO CChINTOYHbIX MEexay-
HapOOHbIX CTAH4ApPTOB COOTBETCTBYHOLLME UM MEXIOCYAapCTBEeHHbIE CTaHAapThl, CBEAeHUSA O KOTOPbIX Npwu-
BeOeHbl B JOMOMHUTENBHOM npunoxeHun JA

6 BBEJEH BINEPBLIE
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HHgpopmayus o eeedeHuu 8 delicmsue (npekpauwjeHuu delcmeus) Hacmosaweao cmaHdapma u uame-
HeHUl K HeMy Ha meppumopuu yKkasaHHbix ebiuie 2ocydapcme nybnukyemcs e ykasamensx HauuoHambHbIX
cmaHdapmos, uzdasaemsix 8 amux 2ocydapcmeax, a makxe 6 cemu MiHmepHem Ha calimax coomeemcmesy-
OWUX HaUuUOHaIbHbIX 0p2aHoe Mo cmaHdapmu3ayuul.

B cnyyae nepecmMompa, UMeHeHUs Umu OmMeHbl Hacmosiuea2o cmaHdapma coomeemcemaytowas UH-
gopmayus 6ydem onybnukoeaHa Ha oghuyuanbsHOM UHmepHem-calime MexeocydapcmeeHHO20 cogema o
cmaHOapmu3sayuu, Memponoauu u cepmughukayuu e kamanoee «MexezocydapcmeeHHble crmaHdapmabi»

© IEC, 2017
©® OdhopmneHue. OIBY «MHCTUTYT cTaHgapTusaumm», 2023

B Poccuiickon ®enepalnn HacTOAWMA CTaHOAAPT HE MOXKET OblTb MONMHOCTBIO UMK
YacTUYHO BOCMPOM3BEOeH, TUpaxKMpPoBaH U pacrnpocTpaHeH B KadyecTBe odULManbHOro
nagaHua 6es paspeweHus PefepansHOro areHTCTBa MO TEXHUYECKOMY pPEeryrnvpoBaHUI
N METPONoruu

i
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CopaepxaHue
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3 TepMuHbl, onpegeneHns, 0603HAYEHUA M COKPALUEBHUS . . . . ottt ittt e et e e e e e
4 TpeboBaHusa K COBEPLUEHCTBOBAHMUIO CTAHAAPTOR N0 3HEPro3dPEKTUBHOCTU SNEKTPOMEXAHUYECKOTO
KOMITIEKCA . o o o ottt e e e e e e e e e e e e e e e e e e e e e e e e e
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TpeboeaHua kK kBasmMaHanuTudeckon mogenn AMK. . .. . .
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TpebGoBaHWs K KBa3WaHANUTUYECKOW MOLENWU 3MNEeKTPOMALUMHHOM CUCTEMbBI. . . .. oo oo e e
7 WHTerpauma KeasuaHanuTUYecKUx Modenei npyu cUCTEMHOM aHanuae anekTpoMexaHUYeckoro
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HUYECKOTO KOMMeKCca C KOMMNIEKTHLIM 3MeKTPONPUBOAOM B HACOCHO CUCTEME . . . .. . . ..
MpunoxeHue B (cnpasodHoe) PacueT aHepronoTpebneHns Ha OCHOBE Harpy3ouHoi auarpaMmmel . ... .. ..
MpunoxeHue C (cnpaBoYHoe) TUMNOBbLIE MEXaHWYECKUE WU SHEpreTuYeckne anarpaMmmbl MEXaHUZMOB
M OOMOPHBIE TOUKM . .« o\t e ot e e e e e e e e e e e e e e e e e e e e e e e
MpunoxeHue OA (cnpaBoyHoe) CBefeHWs O COOTBETCTBUM CChIMOYHBIX MEXYHapOoaHbIX
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BeegeHue

Mogkomutet IEC SC 22G BKMOYaeT cnelmansHy KOMWUCCUID MO cTaHgapTudauun aHeproaddekTus-
HOCTW cucTem anekTporpueoga. OHa paboTaeT B TECHOM COTPYAHWYECTEBE C PALOM APYTMX TEXHUYECKMX KO-
muTeToB (Hanpumep, IEC TS 2, IEC SC 121A).

MoakoMmuteT IEC SC 22G HeceT OTBETCTBEHHOCTb 3a BCE acMeKThl 3HeproadekTUBHOCTU U Tpeboa-
HWW K 3KOMormyeckn acheKTMBHOMY NMPOEKTUPOBAHWIO CUMOBOW 3MEKTPOHWMKK, KOMMYTaLWOHHOW annapary-
pbl, YCTPOWCTB YyNpaBneHUsa, KOMMMNEKTHLIX 3NEeKTPONPUBOAOB U UX NMPOMbILLMNEHHbLIX MPUMEHEHUIA.

KnoueBble NpUHUMNLI B CTAHOAPTU3ALUKM 3HEProadheKTUBHOCTU UMMCTPUpYIOTCS Ha pucyHke 1. Mpu-
HATO cornaweHue 0 HeobxoaUMOCTU CHOPMYNUPOBATE NPUEMIIEMYID LENb B KAYeCTBE ONTUMAIbLHOIO KOM-
npomMucea.

A O63op pbiHKa
(He3aBUCHMBI aHanua)

TexHuveckoe COBEPLUEHCTBO

HezaBucumbii (OT pbiHKa)
npoussoauTent

PucyHok 1 — UnniocTpauuna knoveBbix TpeboBaHWiA cTaHgapTM3aummn aHeproadpekTUBHOCTH

Cepwus ctangaptos IEC 61800 He pacnpocTpaHaeTcs Ha MexaHU4ecKne KOMMOHEHTHI.

MpmumedvaHue 1 — PegykTopHble NpUBOAbI (OBUraTeNnb C BCTPOEHHBIM PedyKTOPOM) PaccMaTpuBalOTCH Kak
KOMMMEeKTHbIM 3nekTponpuBoA (aBvratenes ¢ npeobpasorartenem). [Ina knaccudmkaumn noTepes B peOyKTOPHbIX MPUBOAAx
MoxHO obpaTtutbes K IEC 60034-30-1. Knacchl aHeproadekTMBHOCTY pedyKTOPOB B HAcTosILLee BPeMs HaxoOdaTcs Ha
paccMOTPEHUN.

IEC 61800-9-1 asngaetca yacteko cepun [IEC 61800, nmeroLel cnenyoLly CTPYKTYPY:

-vyacTb 1. Obwue TpeboBaHuUsa. HOMWHaNbHLIE AaHHbIe HU3KOBOMLTHbLIX 3MEKTPONPUBOAOB NOCTOSIHHOIO
TOKa C perynupoBaHWeM 4acToThl BpalleHus;

- yacTtb 2. O6bwme TpeboBaHua. HoMUHaNbHbIE aHHbLIE HU3KOBOIBLTHLIX 2NEeKTPONPUBOLAOB NepeMeHHo-
ro ToKa ¢ perynupoBaHMeM 4acTOTbl BpalleHus;

- yacTb 3. TpeboBaHWs N0 ANEKTPOMArHUTHOM COBMECTUMOCTW U cneunanbHble MeToabl UCMbITaHWUIA;

- yacTtb 4. Obwme TpeboaHWsa. HoMMHanNbHbIE OaHHbIE 3MEKTPONPUBOAOB NEPEMEHHOro ToKa Ha Ha-
npskeHue ceeiwe 1000 B v go 35 kB BknoumMTensHoO;

- yacTb 5. TpeboBaHua Ge3onacHOCTH;

- yacTb 6. PykoBOACTBO MO ONPeferneHnto pexmumMa HarpyXeHsa U COOTBETCTBUA HOMUHATNBLHOMY TOKY;

- yacTb 7. MHOroyHKUMOHaNbHLIR MHTEPMENC U NONb3oBaTENbLCKUIA NPOMUb KOMMMEKTHLIX 3NEeKTPOo-
NpUBOAOB;

- yacTb 8. Cneundmkaums HaNpPsKEHUA HA CUNOBOM BXOAE;

-vyacTtb 9. 3HeproadeKTUBHOCTEL CUCTEM CUIOBLIX SMEKTPONPUBOAOB, MycKaTenen anekTpoaBuraTens,
CUITOBOW 3MEKTPOHUKA N 3NEeKTPOMEXAHNYECKMX KOMMIEKCOB Ha UX OCHOBE.

Kaxpgasi 4acTb B AanbHeWWweM MOXeT ObiTb B CBOIO OYepedb pasfeneHa Ha OTAernbHble YacTu, nyonuky-
eMble Kak MexayHapodHble cTaHdapThl, TEXHUYECKWe cneluduKkalmm Unum TeXHWYeckMe oTYeThbl, HeKOTopble
M3 KOTOPBLIX K HAacTOALWEeMy BpeMeHMW yxxe nagaHbl. [pyrue OyoyT uagaBaTtbCs ¢ NPOAOIDKEHUEM HyMepaLumu,
naeHTUUUUPYOLLEN HOMEpP OaHHOW OTAEeNLHOW YacTu, Hanpumep |IEC 61800-9-2.

V
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OanHas vyacTb IEC 61800-9 aBnseTca cTaHOapTOM, XapakTepuayLwmMmM sHeproath@ekTMBHOCTb CUCTEM
3MNeKTponpuBOa4a, Coaepallux nyckatenb Mnu npeobpasoBaTenb ¢ perynmpoBaHWeM 4acToThl U Hanpske-
Husa. Ero uensio aensetca obecnevyeHne NpoM3BOAUTENS MNPOCTON M ICHOW OCHOBOW 4NSA CPAaBHEHUS 3HepreTu-
UYEeCKNX XapaKkTepUCTUK 3MeKTPONpUBOLAOR, YTODbL! yNy4YLLWTL CBOK NPOAYKLUIO, NoTpebuTento obecnevnTs fAc-
HOCTb U MHCOOPMATUBHOCTbL, a TakKe HAAEeXHY CChIMOYHYo Ba3sy Ana perynsaTtopHbIX OpraHoB U CTaHOapToB
Nno XxapakTepucTukam aHeproaekTUBHOCTH.

Cepus ctaHgaptoe IEC 61800-9 (3HeproachdekTMBHOCTL CUCTEM CUIOBLIX 3NEKTPONPUBOLOB, MycKa-
Tenew aneKkTpoaBuUraTens, CUNOBOM 3MEKTPOHUKM 1 SMEKTPOMEXaHWYEeCKUX KOMMMEeKCoB Ha MX OCHoBe) byaet
BKIKOYaTb CrefyroLMe 4yacTu:

Yacte 9-1. OBwume TpeboBaHWs K CTaHOaAPTU3ALMKN 3HEProahPeKTUBHOCTU 00OPYAOBaHUA C 3MEeKTpo-
NPWBOAOM Ha OCHOBE KOMMNeKcHoro nogxoaa (EPA) n keaznaHanutuyeckoin mogenu (SAM)

YacTb 9-2. MNokasatenu aHeproaekTMBHOCTY CUCTEM CUIOBLIX ANEKTPONPUBOLOB M NycKaTenen anek-
Tpogsuratens

VI
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M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

CUCTEMbI CUNOBbIX 3NEKTPOMNPUBOLOB C PEFYNUPYEMOW CKOPOCThLIO

YacTte 941

OHeproadppeKTUBHOCTL CUCTEM CMMOBLIX 3NEKTPONPUBOAOB, NycKaTenen aneKTpogBUraTens,
CUMNOBOW 3NEKTPOHUKKN U 3INEKTPOMEXaHUYeCKUX KOMMNMeKCOB Ha Ux ocHoBe. O6wwme TpeboBaHus
K cTaHAapTU3auuun aHeproadpeKTUBHOCTU 0BOpyAOBaHUA C 3NEKTPONPUBOAOM Ha OCHOBE
KomnnekcHoro nogxoga (EPA) u kBasuaHanutuydeckon mogenu (SAM)

Adjustable speed electrical power drive systems. Part 9-1. Ecodesign for power drive systems, motor starters, power
electronics and their driven applications. General requirements for setting energy efficiency standards for power driven
equipment using the extended product approach (EPA) and semi analytic model (SAM)

Oata BeepeHua — 2024—07—01

1 O6nacTtb NnpuMeHeHUA

HacToswui cTaHgapT onpefenseT o6yl METOAONOMNI0 CTaHAaPTU3aUUM SHeProadHEKTUBHOCTH Mio-
G0oro anNekTPoOMeXaHU4YeCcKkoro KOMMMIeKca, OCHOBaHHYH Ha CUCTEMHOM MOAXOAe.

HacToswwmi ctanaapT nobyxagaeT npounbHLIE KOMUTETbI MO TEXHOMOTUSAM, UCMOMb3YIOLWUM 3MeKTPo-
npuBoa (Tak HasbiBaeMbIM 3NEKTPOMEeXaHW4YeCcKMM KoMMnekcam), paccmaTpuBaTth NoTepu MOLLHOCTU B 3MekK-
TponpuBode, ABWXYLLEM COOTBETCTBYHOLLMI MexaHuaM, Ansa pacdeTa ob6Llel aHeproadeKTUBHOCTI BCEro
Kommnekxca.

PacueT ocHOBaH Ha UCMOMNb30BAHUW aHANUTUYMECKUX MOAENen, ONUCHLIBAKLLINX peXuMsl paboTel npu
pasnUYHbIX CKOPOCTAX, Harpyskax W naysax, a Takke OTHOCUTEMNbHbIE MOTEPU B COOTBETCTBYIOLUX TOYKaXx
MexXaHWYEeCKUX XapakTepucTUK anekTponpuseona.

HacToawmin ctaHgapT npegctasnsaeT MeToA0MNOr1io onpeaeneHnsa notTepb Kak BCero anekTpoMmexaHnye-
CKOro KOMMMeKca, Tak 1 OTAeNbHbIX ero 4YacTemn.

HacTosluii cTaHgapT NpUMEHMM K SMeKTponpueodaM ¢ nyckaTenaMmu unu ¢ npeobpasosatensMu va-
CTOTHI.

HacTosiluuii cTanaapT He ycTaHaenueaeT TpeboBaHUs K JOKYMEHTaM Mo BO3AEMCTBUI0 HA OKPYKaLW Yo

cpeay.

2 HopmaTuBHbI€ CCbINKK

B HacToswWem cTaHdapTe MCNonb30BaHbl HOPMAaTUBHbLIE CChIMKW HA CreAytowme cTaHgapThl [anA gatm-
POBaHHbIX CChINTOK MPUMEHSAIOT TOMbKO YKaszaHHOe M3gaHue CChINIOYHOro cTaHgapTa, ANs HeAaTUPOBaHHbIX —
nocrnefgHee usgaHue (BKNYasa Bce N3MeHeHus)]:

IEC 60050-161, International electrotechnical vocabulary — Part 161: Electromagnetic compatibility
(MexayHapoaHbI 3NeKTpoTEXHUYECKUIA cnoBapk. [Naea 161. 3nekTpoMarHMTHasa COBMECTUMOCTh)

IEC 60034-2-1:2014, Rotating electrical machines. Part 2-1: Standard methods for determining losses
and efficiency from tests (excluding machines for traction vehicles) [MawwnHbl anekTpuyeckne Bpallaowmnecs.
Yactbe 2-1. MeToabl onpegeneHnsa notepb M KoadduumeHTa None3Horo AeMcTBUs BpallakLnXca anekTpuye-
CKMX MalUWH (3@ UCKMoYeHMeM MaluvH ANs NOABWKHOMO cocTaBa)]

IEC TS 60034-2-3, Rotating electrical machines — Part 2-3: Specific test methods for determining losses
and efficiency of converter-fed AC induction motors (MaLwwuHbl anekTpuyeckne Bpallatowmecs. Yacte 2-3.

MapaHune ochbuumnansHoe
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CrneumansHble meTogbl onpegeneHus notepb M aPEeKTUBHOCTM MHAYKLMOHHBIX ABUratenen nepeMeHHoro
ToKa ¢ nUTaHneM oT npeobpasoBarens)

IEC 61800-9-2:2016, Adjustable speed electrical power drive systems — Part 9-2: Ecodesign for power
drive systems, motor starters, power electronics and their driven applications — Energy efficiency indicators for
power drive systems and motor starters (CucTembl CUMOBbIX 3MEKTPONPYBOAOR C PerynupyeMoi CKOPOCThHO.
Yactb 9-2. SHeproahpeKTUBHOCTL CUCTEM CMIOBbIX SMEKTPONPUBOAOB, NycKaTenen anekTpoaBuratens, cu-
TIOBOW 3MEKTPOHMKN M 3NEKTPOMEXaHWYECKUX KOMMINEKCOB Ha UX OCHOBE)

3 TepmuHbI, onpegeneHus, 0603Ha4YeHNA U COKpaLLeHUs

3.1 TepMUHbI U onpegeneHus

B HacToswem cTaHgapTe npuMeHeHbl TepMuHbl 1 onpegenedna no IEC 60050-161, a Takke cnenyto-
LMe TEPMUHBI C COOTBETCTBYHOLLMMW OnpeaeneHusamu.

ISO n IEC nopoepxuvBatT TepMmuHonorvdeckue 6asbl 4aHHbIX ANA UCMONb30BaHWA B CTaHOapTax no
crnegylwum agpecam:

- Onektponegus |IEC, koTopas goctynHa Ha http://www.electropedia.org/

- oHnaH-nnatdgopma npocmoTpa ISO, gocTynHaga Ha http://www.iso.org/obp

3.1.1 pa6oumi uyukn (duty profile): ®yHkuMs, Bblpaxawllas 3aBUCUMOCTbL Harpy3ku OT BpeMeHM
paboThl.

3.1.2 uHpekc 3HeproaddpekTuBHocTH; MBI (energy efficiency index, EEI): Benu4uHa, xapaktepu3ay-
towas Kl anekTpoMexaHM4eckoro KoMnnekca, nofnyyaemas B pesynsrate CUCTEMHON OLIEHKN ero aHeproad-
heKTUBHOCTN.

3.1.3 anekTpomexaHuyeckur komnnekc; IMK (extended product, EP): McnonHUTENbHLIA MexaHN3Mm
BMeCTe C 3NeKTPOMalUVHHOW CUCTEMOW UMK KOMMNEKTHBIM 3NeKTponpuBogoMm.

MpumevyaHme 1— CM. pUCYHOK 2.

AnekTpoMexaHU4YeCKUii KOMNIeKc

SrneKTpoMallMHHaA cucTeMa \\
/ AnexkTponpusog (PDS) \

( KomnnekTHbil npeobpasosatens (CDM) WUcnonHurenbHbIid MexaHusm
MuTatowan Benomora-| | pe06pa- | |Benomora- Tpakc- PaBouas
ceTb Mvratowan f— TensHoe f— sosarens [] T&bHOE T [euratens 1 ucens 1 mawmna
u kabenu CeKLA obopyno- (BDM) o6opypo-
BaHue BaHue

r———————————

Myckatens
——————— (koHTaKTOp, —_——————
codTcTapTep U T. A4.)
A J

hd
O6opyaoBaHue AnA YNpaeneHUs ABUraTenem =
KOMMNNeKTHLIA npeobpazoBaTenk UNK NycKaTenb

PucyHok 2 — 3nekTpomMexaHU4eckuii KoMnieke

3.1.4 cncTteMHbIW nogxopn K aHeproadgekTUBHOCTHU ANeKTPOMEXaHUYeckoro kKomnnekca (extended
product approach, EPA): MeTogonorma onpegeneHns MHAeKca aHeproadeKTMBHOCTU 3MeKTPOMEXaHuYe-
CKOro KOMMMEeKca ¢ Y4ETOM CKOPOCTM M MOMEHTa WCNONHUTENBHOMO MexaHu3ma, OTHOCUTENbHLIX MoTepb B
3MEKTPOMAaLLVHHOW cucTeme u pabovero uukna.

3.1.5 umukn paboTbl anekTpoMmexaHuyeckoro komnnekca (load-time profile): Jons BpemeHn paboThbl
3MNeKTPOMEXaHWYeCcKOro KoOMMMekca B Kaxaon paboyen To4ke MO OTHOLWEHUH K obuwiemy BpemeHn paboTsbl
KOMMMekca.

2

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 8/28
CrpanHuua nokymeHTa - https://GostExpert.ru/gost/gost-61800-9-1-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67187
https://gostexpert.ru/gost/gost-61800-9-1-2023?utm_source=pdf&utm_medium=67187&utm_term=page

FOCT IEC 61800-9-1—2023

MpumedaHue 1— OBbIMHO LUMKN NPeOCTABNSETCA B BUAE BPeMEHHOW AnarpaMMbl.
MpumeyvyaHne 2— B uMKn MOXKET BbITb BKIIHOYEH pPeXUM Nays3bl.

3.1.6 obopypoBaHue anAa ynpaBneHus gBuratenem (motor control equipment): KomnnexkTHbiA npe-
obpasoBarenb unu nyckaTtens.

3.1.7 anekTpoMawuHHas cucTtema (motor system): KomnnekTHbln npeobpazoBaTenb unu nyckarenb
W OBUraTenb.

3.1.8 kBazuaHanuTudeckasa mopgensb (semi analytic model, SAM): Mogens gnsa pacuyeTa noteps B
3NEKTPOMNPUBOAE UMK UCMONMHUTENEHOM MEXaHU3ME.

n puMmedyaHune 1 — KeaanaHanutnyeckas MoOenb COOepXXnT CbMCiVI‘-IeCKME, MaTeMaTu4ecKkne napamMmeTpbl U an-
rOpUTMbI pacyeTa.

3.1.9 TpaHcmuccua (transmission): Jltoboi KOMNOHEHT, CoeaNHSIIOLW KA Ban aBuratens ¢ paboyen ma-
LIMHOW, HAaNpUMep HacocoM (MydTbl, peayKTopbl U T. M.).

3.2 O0o03Ha4YeHMA U COKpaLeHUA

3.2.1 Egjactrical — NoTpebneHune 3neKkTpoaHepruy 3NeKTPOMEXaHUYECKUM KOMIMMEKCOM 38 HEKOTOpLIN
nepuos BpeMeHu.

3.2.2 kp — OTHOLIEHWE CPeAHEB3BELEHHON SMEKTPUHECKON MOLWHOCTK, KBT, noTpebnsiemon anektpo-
MEXaHU4YEeCKUM KOMMIIEKCOM, K HOPMaTUBHOM NOTPebrsaemMon MOWHOCTU Praterence-

3.2.3 Pgiactrical — 2MEKTPUYECKAA MOLLHOCTB, KBT, noTpebnaemasn anekTpoMexaHUu4eckum KOMMNIekcom
B HEKOTOPbLIA MOMEHT BPEMEHW.

3.2.4 Pgioctrical Max — ST1EKTPUYECKAS MOLLHOCTL, KBT, noTpebnsemasi 3anekTpoMexaHn4eckum KOMMeK-
com npu 100 % ckopocth 1 100 % MOMeHTa Harpysku.

3.2.5 P;— notpebneHne MoWHOCTK, KBT, B paboyen Touke .

3.2.6 PL, control — NOTEPM MOLHOCTW Ha ynpasneHue.

3.2.7 P, — HOpMaTWBHasaA MOLLHOCTL, TUNUYHAsA AN Knacca obopynoBaHus 0QMHAKOBOW HOMWUHAMLHOR
moLHocTK (cm. IEC 60034-1).

3.2.8 P, cpm — BbIXO[Has MOLIHOCTL KOMMMEKTHOro npeobpa3sosartens, nonyyaemas nocne mamepe-
HUA NOTEPb. ’

3.29 Poui, pps — BbIXO4Has MOLLHOCTbL KOMMIIEKTHOTO 3MEeKTPONprUBOAaA, Nomyvyaemas nocne usmepe-
HUA NOTEPb.

3.2.10 P,— HOMMWHanbHas MOLWHOCTb obopynoBaHus, 3asiBNeHHasi NPOM3BOAUTENEM.

3.2.1 Pgrgterense — HOPMaTUBHOE NOTPeBieHMe MOLHOCTY 3NIEKTPOMEXaHUYECKUM KOMMIEKCOM, onpe-
JeneHHOe COOTBETCTBYHOLMM NPOUIEHBEIM KOMUTETOM.

3.2.12 P — noTepu aneKkTpU4ecKon MOLLHOCTH.

Mpumedanne 1—B P cpw Pl ot U P aux MHAekc CDM o3sHadaeT komnnekTHblli npeobpasosartens, Mot
O3Ha4aeT apuratenb, AUX 03Ha4YaeT aononHUTensHoe obopyaosaHue, HanpumMep kabenwu, TpaHcdopmaTopbl, hunbTpbl.
OTHocUTENbHBIE MOTEPU MOLLHOCTM NPEACTaBMAT AOMK NOTepb MO OTHOLLEHMO K HOPMATUBHON MOLLHOGTMU.

3.2.13 P_ cpy — NoTepu MOLLHOCTW B KOMMNEKTHoM npeobpasosarene.

3.2.14 PL’ CDM. determined — NOTEPM MOLIHOCTU B KOMMNINEKTHOM npeobpasosarene, onpeneneHHole Me-
TOoAOM MamepeHlm nc;Tepb.

3.2.15 P cDM. relative — NOTEPU MOLIHOCTK B KOMMNIIEKTHOM npeobpasosarene, OTHECEHHbLIE K HOMK-
HanbHOW KaH{yU_I:eﬁCFl,MOU.LHOCTM.

3.2.16 PL, inverter — MOTEPV MOLLHOCTW B MHBEPTOPHOM 3BEHE KOMMIEKTHOro npeobpasosarens.

3.2.17 PL, PDS, determined — NOTEPW MOLHOCTU B KOMNNEKTHOM 3NEKTPONpMBOAE, ONpeAeneHHbIe MeTo-
OOM M3MepeHus noTepb.

3.2.18 PL, Mot — CYMMapHble noTepy MOLHOCTU B ABuratene, onpegensaembie no IEC 60034-2-1:2014,
meTon 2-1-1B ons nutanmns oT npeobpasoBaTtens (HECMHYyCOMOaNbHbIM HaNpsSXeHnem).

3.2.19 ty,, — Bpema paboTel 06opyaoBaHMA.

3.2.20 T,— MOMEHT B paboyeit Touke i, Hm.

3.2.21 TF; — npoueHTHasi oonsi BpemMeHn paboTbl 3MEKTPOMEXaHWYECKOTO KOMINEKCa B KOHKPETHOW
paboyen TouKe i.
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4 TpebGoBaHMSA K COBEpPLUEHCTBOBAHUIO CTAaHAAPTOB NO 3HepProapPeKTMBHOCTHU
3M1IeKTPOMEXaHU4YeCKOro Komrnrekca

4.1 O6LwKre nonoxeHUsa

[daHHbil cTaHgapT onpefensieT MeTOAOMNOrM onpefeneHus uHaekca aHeproadpdektuBHocTn (M33)
OMK no ero keaszuaHanutuyeckon mogenu (SAM). MeTtogonorusi OCHoBaHa Ha cMcTeMHoM nogxode kK 3MK
(EPA) kak 0bbekTy, MHTErpMpyroLLeMy Bce npoLecchl npeobpas3oBaHns WM LieneHanpaBneHHoro UCnornbL30Ba-
HUS ANEKTPOIHEPTUH.

TpebyeTca ycTaHOBUTL 06A3aHHOCTM U 3a0a4M 3aMHTEPEeCOBaHHbLIX CTOPOH, CO34al0LWMUX U UCMOMb3yHo-
WKMx cTaHgapTel No paznuyHeiM OMK, a Takke NOTOKM OaHHbIX B 3TUX Npoueccax.

a) PaccmaTpwmBaetca cneunduryeckan MHpopmMaLlmsa no obopynoBaHUio KOMMNNeKca:

- MexXaHW4ecKue XapaxkTepUCTUKU WUCMOMHUTENLHOrO MexaHW3Ma, 3asiBNeHHble Npou3BoauTenemM unu
OPYTMM 3aMHTEpPEeCcOBaHHbIM CYDHLEKTOM (KOHTPOMUPYIOLLNIA OpraH nnv Apyras opraHvsauus);

- NMOTepU B 3M1EKTPOMALLMHHOW CUCTEME WM ee COCTaBNAlLWMX (ABMraTenb, KOMNIEKTHbIN npeocbpaso-
BaTenb, NyckaTens) B paboymx TOUKAx YacTUYHOW Harpy3kn. OHU OOMKHbI ObITh YCTAHOBMNEHBLI Pa3rMYHbIMU
npoussoauTensaMu B cooTBeTcTBUM ¢ IEC 61800-9-2.

b) PaccmartpuBaercs MHOPMAaLMSA N0 UCNONMHUTENBHOMY MEXaHWU3MY:

- pabounin LMKN UCNONHUTENBHOIO MexXaHn3ama. 3anHTepecoBaHHble CyObeKkTbl MOTyT, K NpUMepY, npes-
CTaBWTb TUMUYHbIE NpuMeHeHns 3MK ¢ cooTBeTCTBYOLWMMU NPUMEHEHWIO PaboUMMK LMKNaMM.

c) CucTemHbI NoOX0oA4 WCnonb3yeTcs AN onpejeneHus WHOekca aHeproadpdpekTUBHOCTU (noTepw,
KO, pacxon aHepruun u T. n.):

- IEC 61800-9-2 onpegenseT MeToabl ONpedeneHus noTepb B 3MEKTPOMAaLUMHHOW CUCTeMe 3Kchnepu-
MeHTarnbHbIM UMW pac4YeTHLIM cnocobom;

- Apyrue 3avHTepecoBaHHble CyObEeKTb! (KOHTPONUPYOLWWMIA OpraH Unu apyrasi opraHM3auus) onpegens-
10T, KakuM 06pazomM 0OBLEAVHUTL NOTEPU B 3MEKTPOMALUMHHOA CMCTEME W Harpy3ke, YToObl OLEHUTE ODLLKIA
MHAOeKC aHeproacdpekTuBHOCTU Becero AMK B KOHKPETHOM NPUMEHEHUMN.

Baaumogenctene mexay pasnuyHbIMKW 3aMHTEpPecOoBaHHbIMW CTOPOHaMK Mpolecca npencTaBneHo Ha
pUCYHKe 3.

5}

@9_‘? rOCT IEC 61 800-9-2|
I'IpouaBo,quTenb asurarensa

OHPEAEJ'IEHME ONOPHbIX TOYEK
YaCTWYHOWN HArpy3Kku, B KOTOPBIX
HaJo 3HaTL NOTepU B ABUraTene

MoTepu B HOPMATUBHBIX
ONOPHBIX TOYKEX

lNoTep B HOPMATUBHBIX
P s ONOPHbIX TOYKAX ¥
@, L o,

-

- ,
@, L |

Mpon3soAUTENb KOMMNEKTHOM ANEKTPONPUBOAA

=

nPD“3BOHHTEI1b 3MK [Mpoussoautens KOMMEKTHOro npeobpasoBaTens

MpumeHeHne MpumeHerue
XapaKTepWUCTHKK \

,D.J'lﬂ onpeaeneHna noTepb roCT IE 1 5 WEKEPRIHEOAE roCT IE 1 5
B ANeKTponpusoae OCT IEC 61800-9- XapakTepucTikn OCT IEC 61800-9-

Harpyaku
[ins onpesenexus noTepb
B KOMNNeKkTHOM npeobpasosaTene

O6Lwme npoueaypsbl MpumeHerne noA HOPMUPOBAaHHOW HArpy3Kon
MOCT IEC 61800-9-1| CHCTEMHOTD NoaXoaa .

MNpumeHeHne

CraHgapt Ha SMK
M MpodunbHLIA | Onpegenser HOpMaTUBHbIE
komuTeT no IMK Paapaﬁon(a NMPUMEHEHUA U MeTOObI
MpumeHeHne ! onpepenenus U33 7

[OCT IEC 61800-9-2I

[ns 06beAnHEeHNs KOHKPETHbIX
ANEKTPOMALLMHHBIX
1 YyNpaBnaoLWnX CUCTEM

W33 koHkpeTHoro AMK
B HOPMaTUBHOM NPUMEHEHUH

P1CyHOK 3 — Y4YacTHMKM M OTBETCTBEHHOCTL B NpOLEAype onpeaeneHns MHaekca aHeproadekTUBHOCTH
3MNEeKTPOMEXaHWYECKoro KoMNeKkca
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MpumeyvaHnune 1 — NpomssoguTenn gBuratenein U KOMNMNEKTHbIX Npeobpa3soBartenet MoOryT nepefasaTtb gaH-
Hble HanpAMY NPOU3BOAMTEND KOMMIEKTHOIO 3M1EKTPONPMBOAA (3NeKTPOMALLUWMHHOW CUCTEMBI).

MpumeyaHue 2— EcnuanekTpoMallumMHHasa cuctema BasupyeTtcs Ha nyckaTene, B NOTEPU 3MeKTpoMaLLMHHON
CUCTEMBI BKMHOYAIOTCA TONBKO MNOTEPK B ABUraTerne.

4.2 OTBEeTCTBEHHOCTb CTaHOapTa Unn TeXHU4YeCKOro KoOMuMTeTa B YaCTHU INeKTpoMexXxaHU4eCKUxX
KOMMNIeKcoB

OcHoBBIBasACh Ha 0BLLMX NPUHLMNAX, U3NOXKEHHBLIX B HACTOSALLEM CTaHAApTe, 3auHTEpeCcoBaHHbIE Nnuua
(KOHTPONUPYIOLLMIA OpraH Unu apyras opraHn3aunsi) MOryT YTOYHUTL KBasnaHanuTUYecKy MOLENb Harpy3Kku
1 Bcero IMK npvMeHWUTENbHO K KOHKPETHOMY TNy NMPOAYKLMN.

3anHTEepecoBaHHbIe CYyBLEKTbl (KOHTPONMPYHOLWWA OpraH Unu Opyras opraHvu3auus) OOMKHbI YTOYHUTL
¥ HOPMUPOBATbL:

- oguH unu bonee npodunein Harpysky (MexaHM4ecKnxX XapakTepucTUK) ANa KOHKPETHOro NpUMEeHeHNus,
Kak onucaHo B npunoxeHuu C;

- oavH unu Gonee paboynx LMKIOB (XapakTepuCTUK BpeMsa — Harpyska) Ansi KOHKPeTHOro NpUMeHeHNs,
Kak onMcaHo B npunoxeHun C;

- NOAXOOALMA METOL OnpeaeneHns NoTeps B NPOMEXYTOUYHbIX pabo4yMx TOUKax No AaHHbIM ABUraTens,
KOMMMeKTHoro npeobpasoBaTens M KOMMNEKTHOMO anekTponpuBoaa (cm. 7.3);

- KBasWaHanuTuydeckaa mogens OMK, ocHoBaHHaa Ha CUCTEMHOM NoAxoAe, Kak onucaHo B pasaene 7,
C WUCMOMb30BaHWEM OMOPHbLIX TOYEK YACTUYHOWM Harpy3Kky anekTponpuBoaa, kak 3to onucaHo B IEC 61800-9-
2:2016, npunoxeHue E;

- MeTof onpefeneHWa wuHAekca sHeproaddekTuerHocTn 3MK B pamkax CcBoell OTBETCTBEHHOCTU
(Hanpumep, npunoxeHve B).

CraHpapTt Ha 3MK nnm TeXHUYECKMIA KOMWUTET MOTYT AeKnapMpoBaTh 4OMNYCTUMbIE OTKIIOHEHUS NoTepb
NpW YaCTUYHbLIX Harpyskax, Kak 3To onpegeneHo B IEC 61800-9-2.

MpumeyaHue — [laHHble Ha 3NEKTPOMALLMHHYK CUCTEMY MOTYT BKIMHOYaTh AaHHbIE KaK Ha KOMMNEKTHBIA 3nek-
TponpWBon, Tak M Ha KOMMNeKTHbIA npeobpasoBaTtenb W oTAenbHy mawuHy. Ctadgapt IEC 61800-9-2 npegocTtaBnser
nHcbopmaLuio 00 OLEeHKe JaHHbIX ANEKTPONpUBoAa No AaHHbIM MaLUWHbI M KOMMSIEKTHOTO Npeobpa3oBaTens.

KOnumyecTBo ONOPHbIX TOHMEK YACTUYHOW Halrpy3skuv, MCNonb3yemMbiX B KBasnaHanuTuieckon mogenv IMC,
OrpaHn4MeaeTCAa pa3ymMHbIM Bbl60DOM M3 BOCbMW TOYEK.

4.3 3nemeHTbl cucTeMHoro nogxoga Kk MK

KBasnaHanutmnyeckas mogens OMK nossonser HaWTu NoTepyn B NOOLIX TOHKaxX YaCcTUYHOW Harpy3ku no
noTepsim B HOPMAaTUBHLIX ONOPHLIX ToYKax. Heobxogumble ANsA 3TOrO 3MeMeHThl NpeacTaBneHsl B Tabnuue 1
M Ha pUCyHke 6.

YTtobbl onpepenute 06wmne notepyn 3MK B KOHKpETHOM NMpUMEHEeHUM, HeoOX0AUMO OCYLLEeCTBUTL pag
LIaroB.

a) KeazunaHanutudeckasi Mmogernb 3MeKTPOMaLIUHHOW cucTeMbl, npegctaeneHHas B IEC 61800-9-2,
onpegensaeT OTHOCUTENbHLIE NOTEPU B HECKOMbKMX HOPMAann3oBaHHbLIX OMOPHLIX TOYKaX. QNeKTpoMalluHHas
cUcTEMa MOXET NPEACTaBNATbL COBOM KOMMNNEKTHbLIA 3NEKTPONPUBOA UMW OBUraTenb C KOHTAKTOPOM, nyckaTte-
neMm u T. m.

- Ecnun anekTpomallMHHas cucteMa SBMAEeTCH KOMMMEeKTHbIM 2aMeKTpPonpuMBoaoM, ee KBasuaHanmtmye-
CcKas MoAdenb OCHOBaHa Ha NpPUHUWNE 3TANOHHOTO KOMMMEKTHOro 3NeKTPonpMBOAA, KOTOPLIA NpeacTaenseT
coBOl «TUMUYHBIAY KOMMITEKTHbIA 3NEeKTPONPUBOA, C KOTOPLIM CPaBHUBAETCA peanbHbI 3nNeKTponpueog no
aHepreTn4eckon adpPeKTUBHOCTH.

- Ecnn snekTpomalluHHas cucteMa npegcraenser cobol gBuratens ¢ nyckatenem, pacyeT noTepb
ynpoliaeTcs, He Tpebys aTanoHHOro nyckartens.

b) KBaszuaHanuTtuuyeckaa Mmogernib UCMONHUTENBLHOrO MexaHuama (Hacoca, koMnpeccopa, BeHTUNs-
Topa u T. N.) onpegensieT notepu unu KrNJ B mexaHuame B ero TUNU4YHbLIX pexnmMax paboTel. 3To onpegeneHue
NeXuT B 30HE OTBETCTBEHHOCTW NPOU3BOAUTENS MEeXaHWM3Ma UM COOTBETCTBYHOLLErO TEXHUYECKOro KOMUTETA.

c) Mogenb 3sHepreTU4yeckor 3IPPEKTUBHOCTU INEKTPOMEXAHMYECKOro Kommnrekca obbegunHser
KBa3vaHanuTUYecKne MOOENU 3NEeKTPOMALUMHHOW CUCTEMbI U UCMOMHUTENBHOMO MexaHu3ma (BKIH4as Tak-
xe KMO tpaHcmuccum). OTBETCTBEHHOCTL 3a ee paspaboTKky nexuTt Ha npowssoguTene 3MK unu gpyrom
3anHTepecoBaHHOM nuue. OueHka aHeproaddekTMBHoCTM 3MK OCHOBaHa Ha AaHHbIX, COOTBETCTBYIOLLMX
KOHKDETHOMY NMPUMEHEHWIO KOMMMeEKca (BKMouyasa paboune Touku, pabounin uukn, BpeMs paboTtel U T. n.), Nno-

5
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3BoNALWMNX B KOHEHYHOM CHeTe OUeHWUTb MHOEeKC SHEDFOSCDCDEKTVIBHOCTM. MHaoekc nossonsaeT CpaBHWUTb 3HEpP-
l'OSd)CbEKTVIBHOCTb Pa3nn4HbIX SNEeKTPOMaWWHHBIX CUCTEM OANA AAaHHOIO NpUMeHeHWnA UK pas3nuyHble pexun-

Mbl paboTbl aAns gaHHoro MK,

Tabnuua 1— MuHMManNbHbIE TOKU HAarpy3kn B paznuyHblX pabovmx Toukax

SnemeHThl,
Heobxoaumble ans McxoaHble gaHHbIe BbixoaHble gaHHbIE Cchbinkun OTBETCTBEHHOCTb
oueHku 33 BMK
KBaznaHanuTtuyeckan | XapaKTepucTuki OtHocuTenbHble note- | IEC 61800-9-2 | IEC SC 22G, TC2
MOZenb aNeKkTpoMa- 3MeKTpoMaLLUHHOW Py 3MEeKTPOMALIMHHOW
LLUMHHOW CUCTEMBI cuUcTEMBI (KOMMOHEH- CMCTEMbI B HOpMAaTtuBs-
Thl, X HOMUHATIbHbIE HbIX OMOPHbIX TOYKAX
napameTpbl U T. .)
KBazunananuTtuyeckas | PelweHue kBasvaHa- OtHocuTenbHble noTe- | CtaHgapT  Ha | [MpodunbHbIR kKOMUTET
Mogens 3MK NUTUYECKON Modenu pu MK B HopMaTKBHbIX | IMK Nno MCMOMHUTENbHLIM
3MeKTpPOMaLLINHHOW OMOPHbIX TOYKaXx mMexaHuamam (Hanpu-
CUCTEMbI U XapaKTepu- mep, ISO TC 115,
CTWUKWN UCMOMNMHUTENbHO- TC117, TC118)
ro MexaHvama
Mogenb aHepretude- | PeweHune kBasuwaHanu- | M33 OMK ana ganHoro | CtaHgapT Ha | [MpodounbHbIR KoMUTET
ckoln achbdekTuBHOCTM | Tyeckon mogenu OMK | npumeHeHus OMK no MK (Hanpumep,
OMK 1 TpeboBaHUA K Mexa- ISO TC 115, TC117,
HU3MYy (pabounin uukn, TC118)
BpeMsa paboTbl)

5 TpeboBaHuA Kk KBasnaHanuTtnyeckon mogenu AMK

KeasnaHanutudeckme mogenn Heobxognme! Oons onpegeneHna OTHOCUTEIbHbIX NMOTEPL B COCTaBHbIX
4acTAaXx KOMNneKkca C uenbo onpegeneHna obwmx noTepb OMK Ha ocHOBE cMCTEMHOrO Nogxoaa.

B manHom pasgene onucaHbl basoBble TpeﬁOBEIHVISI, KOTOpPblE OOJIKHbI BbITb BbIMOMHEHBLI, YTOOLI UC-
NMone30BaThb KBa3naHarnnTtU4eCKky Mogerb.

KBasvaHanutuyeckas Mmogernb SMK O0IMXHa BKNK4YaTh cneyrowmne acnekTbl:

- CpegHune napamMeTpbl paﬁoqwx yCJ'IOBVIﬂ npu onpegeneHn noTepb B MCNONMHUTENBHOM MexXaHU3me;

- TUMMN4YHblE MEeXaHW4eCKne XapakTepucTturkn (I'IpOCbl.’IJ'IVI Harpy3|<|4) NCNONMHUTENBbHOTO MexXaHu3ama;,

- TUNMN4YHblE paﬁoque LMKINbl (XapaI{TepMCTVIKVI BpemMa — Harpyaka) WNCMNONMHUTENbHOTO MEeXaHn3ama,

- TUM4YHbIE O0NYCTUMbIE OTKITOHEHUA NOTEPDL B NCMNOJTHUTENIBHOM MEXaHU3MEe;

- OTHOCUTelnbHbIE NOTEPU B SHEKTDOMELI.IVIHHOPI CuctemMe B COOTBETCTBMU C AaHHBIMW, coaepalluMnucs

B [EC 61800-9-2.

PesynbTaThl aHanu3a KBasvaHanuTUYecKoW MOAENU UCMONb3YTCA Ans pacdeta M33 (MHaekca aHep-
roapHEeKTUBHOCTI), XapaKTepM3yIOLLEro KOMUYECTBEHHOE pasnuuMe Mexay TUMUYHLIMKU 3MMEKTUBHBIMK U
TUMMYHBIMK HE3M M EKTUBHLIMW NPUMEHEHNAMN.

3HaveHvne NI3 Byger AaHO B METPMYECKOM CUCTEME, YTO NMO3BOMWT €ro NpeacTaBnTh B 4OKYMEHTauUum
ronb3oBaTenen Unu Kkartanore.

YT0o6bl OLEHUTL 3HEProadEKTUBHOCTbL CMCTEMBI, JOIMKHbLI ObiTh B3sAThl B pac4eT BCE ee KOMMOHEeH-
Tbl. PerynmpoBaHne CKOpOCTH, OCYLLECTBNAEMOE KOMMIMEKTHLIM 2NEKTPONPUBOAOM, UMEET NperMyLLecTsa BO
MHOTMX MEeXaHW3Max, O4HaKo COMpPOoBOXKAaeTCA AOMNOMNMHUTENBHBIMUA NOTEPAMM.

HocTuraemoe aHeprocbepexeHve 4acTo 3aBUCUT OT ONOPHON TOYKK, B KoTopoit paboTaeT OMK, Kak aTo-
ro TpebyeT KOHKPETHOE NMPUMEHEHME.

MoaTomy HeoBxoOMMO HanM4Me MHOoPMAaLMK O MPUMEHEHUN U pexxMMe paboTkl B HEM, KOTOPYH Npeno-
CTaBMsIeT TEXHUYECKWI1 KOMWTET, ONPeAensisi KBasnaHanuMTUecKyd Modens AMsS NPUMEHSEMOr0 KOHKPETHOr

3MK.

Ons onucanus 3MK u ero pabotbl 0co6eHHO NonesHsbl ABe 0GLEKTHO HaNpPaBNeHHbIe XapaKTepUCTUKU:
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a) MexaHudeckasi xapakTepMcTMKa (3aBMCHMOCTbL MOMEHTA WM MOLLHOCTU OT CKOPOCTM). 3Ta Xapak-
TEPUCTMKA MOKa3bIiBAET, KAK MOMEHT, Tpebyemblin Ha Bany MCNONMHUTENbHOIO MEXaHW3ma, 3aBUCUT OT CKOpO-
cTu. dopma 3TON XapakTePUCTUKKU 3aBUCUT OT TUNa MexaHM3Ma (Hacoc, BEHTUMATOP U T. M.);

b) BpemeHHasa guarpamma Harpy3ku, MHadye HasbiBaeMasa paboyum LuKnom. 3Ta guarpaMma onuchl-
BaeT YPOBHM MOLLHOCTU, TpeDyeMoW MeXaHn3MoM, B TOM YMCME B pexume nayabl, a Takke J0M0 BPEMEHU,
3aHMMaemoro paboToi Ha 4aHHOM ypoBHe B obliem uukne. 371a guarpaMmma TECHO CBsi3aHa C TMNopasMepom
asuratens 1 xapaktepom pabotel 3IMK B faHHOM NnpuMeHeHnn.

OTn oBe xapaKTepUCTMKKA MOMyT OblTb UCMOMb30BaHbl KAk UCXOAHbIE aHHbIE NMPU CPaBHEHWMW BO3MOX-
HbIX pelleHuid B obnacTtu aHeproadeKTUBHOCTH.

B npunoxeHun C gaHbl NpMMepbl MEXaHWYECKUX XapakTePUCTUK, a Takke NpuMep onpefeneHus onop-
HbIX To4YeK B pabouem uukne. [laHHOE NPUNOXeHWEe Takke UNIMCTPUPYeT BO3IMOXHOCTL COBMECTHOIO U B3Be-
LWEeHHOro onpedeneHnsa 3aTpaTr dHEepruu NPoM3BOACTBEHHBIM MEXaHW3MOM C LIENbl CPaBHEHWUSA Pa3fMyHbIX
ApXUTEKTYP 3MEKTPOMALUNHHOM CUCTEMBI C TOHKM 3peHuUst aHeprocbepexeHus.

6 TpeboBaHMA K KBa3naHaNMTUYECKOW Moaenn 3NneKTPpoMalMHHON CUCTEMbI

6.1 O6WwKe nonoxeHUnA

KeasvaHanutuyeckas MOLENb 3MEKTPOMAaLUNHHON CUCTEMBI (HanpyUMep, KOMMNMEKTHLIA 3NeKTPONpUBOL,)
BKIMOYAET BCe MapaMeTpbl, KOTopble HeobxoAuMbl ANSA onpefeneHus OTHOCUMTENbHLIX MOTepPb B OTAENLHBIX
OMOpPHbLIX TOYKaxX B KOOpAMHATaX MOMEHT — CKOPOCTb.

Onpepgenenne 33 OMK TpebyeT onvcaHWsi OTHOCUTENbHbLIX NOTEPL 3MEKTPOMAaLUMHHON CUCTEMBbl C
uenbto Bbibopa Hanbonee adbheKTUBHOTO peLLeHus.

Bonee peTtanbHble TpeboOBaHWS K KBAa3MaHANMUTUMYECKON MOAENU 3NEeKTPOMAaLUMHHOW CUCTEMbI coaep-
¥atca B ctangapte IEC 61800-9-2.

OTHOCWUTENbLHBIE NMOTEPM 3MEKTPOMALUMHHON CUCTEMbI (OTHOLLEHWE MoTepb B paboyeill ToOYKe K HOMU-
HanbHOWM MOLLHOCTW 3NEKTPOMALLMHHOWM CUCTEMbI) AOMKHbI Y4MTLIBATL BCE acneKkTbl paboThbl, B TOM 41cne Te,
B KOTOPbIX CKOPOCTb UCMOMHUTENLHONO MEXaHW3Ma paBHa HymMo.

MpnmeyaHune — 3Ta no3nuna He cooTeeTcTByeT onpedeneHuto KM (n) asuratens, nuTatoWweroca oT CeTy,
KaK NPOLEHTHOro OTHOLLEHUSA BBIXOAHOW MEXaHWYeCckolW MOLHOCTW Ha Bany K CyMMe BXOOHON 3MeKTPUYECKOW MOLLHOCTH
1 MOLLHOCTM MOTEPD.

6.2 Onoprle TOYKWN KOMNNEKTHOro aneKrponpueoia

[ns onpeneneHns pacxofa aHepruy B Nobom pexvmMe paboTbl pa3nuyHbIX 3NeKTPOMEXaHUYECKUX KOM-
MNEeKCOB MpednaraeTcsd BOCEMb OMOPHbBIX TOMEK B KOOpAWHATaxX MOMEHT — CKOPOCTb, MpedcTaBneHHbIX Ha
pucyHke 4.

OTHOCUTENBHBLIA MOMeHT PDS, %

'}
PL, pps (o; 100) PL, Pps (50; 100) PL. pps (100; 100)
100 O O O
PL, pps (0; 50) PL, Pps (50; 50) PL, pps (100; 50)
50 Q O O
" .P L, PDS (0; 25) OP L, PDS (50; 25)
50 100

OTHocUTenbHaa YacTota epalleHus PDS, %

PucyHok 4 — OnopHble TOYKW (OTHOCUTENBHBIE YacToTa BpalleHVs U MOMEHT Ha Bany) Ans onpeaeneHus
OTHOCUTENNbHbLIX NOTEPb KOMMMEKTHOro anekTponpueoga (PDS)
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Pesynbtatom aHanusa kBasvaHanMTU4eCKOW MOJenu 9NeKTPOMAaLUWHHON CUCTEMbI ABMSOTCHA OTHOCU-
TellbHble NOTEPU B 3TOW CUCTEME, 3HAYEeHUEe KOTOPbLIX ABMNSETCA UCXOAHOW MHdopMaunen Ansa KeasnaHannTu-
4YeCcKOM MoOenu 3neKkTpoOMexaHUYecKoro Komnnekca (cMm. Tabnuuy 1).

6.3 TpeboBaHUA Npu OTCYTCTBUM KOMMNNEKTHOrO nNpeobpazoBarens

Ecnu anekTpoMallnHHaA cucteMa CoOAepXUT NycKaTernb UMW KOHTAKTOP, ONOPHbIE TOYKN PacrnonoXeHbl
TONbKO Ha oTHocKuTenbHOW ckopocT 100 %, kak Noka3aHo Ha pUCyHKe 5.

JononHuTensHble NOTEPU MOLLHOCTWM B MarHMTHOM MyckaTerne fnepemMeHHOro Toka B COOTBETCTBUM C
IEC 60947-4-1 wnu nonynpoBOAHWKOBOM nyckaTene B cooTBeTcTBuM ¢ |[EC 60947-4-2 manel. Mpouenypsl
onpeneneHnst OTHOCUTENbHbIX MOTEPb B TAKUX 3MNEKTPOMAaLLMHHBLIX cucTeMax 6e3 BblYMCIEHMA UMK UChbITa-
HUIA onucaHbl B IEC 61800-9-2.

B aTux cnydyanx He TpebyloTca onpeneneHns «3TarnoHHbIA KOHTAKTOP» UMW «3TanoHHbIA NyCcKaTenby.

OTHOCUTENBHBIN MOMeHT MS, %

A
PL ms (100; 100)
100
PL, ms (100; 50)
50
25 -
50 100

OTHOCUTENbHAA YacToTa BpalleHna MS, %

PucyHok 5 — OnopHble ToUKK (OTHOCUTENBHBIE YACcTOTa BPALLEHUs M1 MOMEHT Ha Bany) Ans onpeaeneHus notTeps
nyckaTens UnM KoHTakTopa

7 MHTerpauvm KBa3naHanuTU4YecKUxX mogenen npn CUCTEMHOM aHanuse
ANeKTpoMexaHn4eCcKoro komnnekca

7.1 O6wme nonoxeHus

B pazpene 7 onucaHo, Kak KBasvaHanuTu4eckne MOAENN anekTPoOMallWMHHOW CUCTEMbI U 3NeKTpoMexa-
HUYECKOro KOMIeKca MOryT ObiTb 0O6beUHEHB! NS HAXOXAEHWUS MHAEKCA 3HEeProaeKTUBHOCTM B paMKax
CUCTEMHOTO nogxoga.

WHTepdeincom mexay obevMmmn Moaensamun ABMAKTCA 3HAYEHUA OTHOCUTENBHLIX NOTEPb U UX OOMNYCTU-
Mbl€ OTKIMOHEHMWA B onpeaeneHHbIX ONOPHbIX TOYKax B KOOpAUHATax CKOPOCTb — MOMEHT.

PasnuyHblie Mmogenu n HeobxogumocTb knaccudpukaumn MK no aHeprosddekTuBHocTn TpebytoT 06b-
edVHEeHNA 3TUX MOAENen Ans KOMMNNEeKCHOA OUEHKM 3Heproad(eKkTMBHOCTM 34EKTPOMEXaHWNYECKOro KOMI-
neKca, Kak 3T0 NMOoKa3aHo Ha pUcyHKe 6.
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CucTeMHbIN noaxo K aHeproadekTMBHOCTH
BANEKTPOMEXaHWUYECKOTO KOMMIeKca

Al

OTBETCTBEHHOCTbL KOMUTETA
Nno anekTpomexaHU4eCKMM KoMnnexkcam

OTBETCTBEHHOCTbL KOMUTETA
No 3NeKTpoOMaLllMHHBIM CUCTEMaM

I
I
1
1
L

PacuetHas mogens MK
OTHDCMTeﬂbeI(?: notepu / ¢ pabounmm napameTpamu
3MEKTPOMALLMHHON CUCTEMBI W NPOUNAMM HAFPY3KM

PL, Pos (a: 100) P pos (56 100} PL, pos (100; 100) i !

OTHOCUTENBHbIE noTepu BCTpOeHHOFI
PL. pos (3: 50) Pl pos (50; 50 PL pos (100; 50) 3ﬂei(Tp0Ma|.UMHHO|7| CUCTEMBI

pury
[=]
[=]

o
(=]

PL ros (0: 25 P, pps 50; 25

nN
(&

OTHOCUTENBHBIA MOMEHT, %

= e MHAaekc aHeproaddeKTUBHOCTH
OTHOCUTeNbLHas YacToTa BpaweHus, % \ BNneKTpoMexaHUn4ecKoro koMmnrekca

I ﬂOﬂyCTMMbIe OTKINOHEHUA

A

Keaanananutuyeckas Moaenb KeasmaHanutuyeckas mMogenb
ANEKTPOMAaLLUUHHOW CUCTEMBI SNeKTpoMexXaHU4eCKoro Komnnexkca

OTHOCUTENBHBbIE noTepu MOLWHOCTK M AONYCTUMbIE OTKNOHEHWUA ABNAKTCA CBA3YHOLWMU
W UCXOOHBIMW AaHHBIMW KBa3uaHanuTU4YecKon Moaenu ANeKTpoMeXxaHW4YeCKOoro Komnnekca

PucyHok 6 — OTBETCTBEHHOCTL W NpoLieaypb! NpY onpeaeneH MHAeKca 3HeproatheKTMBHOCTY
9MeKTPOMEXaHUHECKOTO KOMMekca

7.2 Onoprle TOYKM NOTEPb B aNeKTponpuBeoAe B KOOpOMHaTax CKOPOCTb — MOMEHT

TNMwboi anekTpoMexaHUYeckuidi Komnneke Tpebyet ans paboTkl B KOHKPETHOM pexume onpefeneHHoM
hU3MYeCcKn HeoBXOAMMON MOLLIHOCTU, PABHOW NMPOU3BEAEeHWI0 MOMEHTAa Ha CKOPOCTh BPaLLleHus. 3TW AaHHble
nNo3BONSAIOT NPOBECTN pacyeT CPeAHUX NOTepb MOLHOCTM P B KaX[oi OMOPHOWN TO4Ke, KOTOpLI BMecTe C
AaHHLIMW 1 AMarpaMMoi Harpy3ku UNMKCTPMPYeTca B npunoxeHun C.

B COOTBETCTBUM C PUCYHKOM 4 Anarpamma MOXeT COOepKaTh HEKOTOPOE YMCIO ONopHbIX Todek. Ecrin
peanbHble paboyne OnopHbLIe TOYKM HEM3BECTHbI, MM ONpPeaeneHns NoTepb MCMNOMb3yHTCA 3TanoHHbIe onop-
Hble TOYKM. [N orpaHn4eHns Y1ucna pacyeTHbIX AaHHbIX YUCMO 3TANOHHbBIX OMOPHbLIX TOUEK:

- AOMKHO COOTBETCTBOBaTb TpeboBaHWAM cucTeMHoro nogxoda Kk IMK (cm. npunoxeHue C Oons KoH-
KPETHbIX NPUMEHEHMIA),

- [OIMKHO MpeaycMaTpueaTh BbIBOP OMOPHLIX TOYEK HA PUCYHKaX 4 M 5 B COOTBETCTBUM C KOHKPETHbLIM
NMPUMEHEHUEM 3MEeKTPONpUBOaA.

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 15/ 28
CrpanHuua nokymeHTa - https://GostExpert.ru/gost/gost-61800-9-1-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67187
https://gostexpert.ru/gost/gost-61800-9-1-2023?utm_source=pdf&utm_medium=67187&utm_term=page

FOCT IEC 61800-9-1—2023

7.3 OI'Ipe,D,EHEHVIE noTepk B ANeKTponpuBode B NPOMEeXYTOYHbIX TOYKax

7.3.1 O6Lwme NonoxeHus

B cnyyae ecnu pac4yeTHble 3HAa4Y€HWA CKOPOCTM U MOMEHTA HEe COOTBETCTBYIOT 3TanoHHbIM OMOPHBLIM
TOYKaM, HUKE NPUBOLAT Npasuna pacyeTa NPOMEXyTOYHbIX NapaMeTpoB KBasMaHannTMYeCcKom MOOEeNu anek-
TPOMaLIWHHOWN CUCTEMBI.

Ecnu anekTpomawwmHHaa cuctema npedcraensdeT coboi KOMNNEeKTHBIA 3NeKTponprBoa, CHavana pac-
CHMTLIBAKOT NOTEPU B KOMMNMEKTHOM npeobpasoeaTene B cootBeTcTBUKn ¢ IEC 61800-9-2. [lanee onpenensawT
noTepu B ABuratene, a Ha TpeTbeM aTane — noTepu B KOMMMEKTHOM 3NeKTponpuBoae.

[Ons onpegeneHns OTHOCUMTENbHbLIX MOTEPb B 3MEKTPOMALLMHHON CUCTEME B 3TanoHHoW paboyeln Toqke
MOeT ObITb MCMOMb30BaHa OgHa U3 CNeayloWmMX pacHeTHbIX Mogenei:

a) MakcuMarnbHble NOTEPU B COCedHEN NpeaBapuUTenbHO BoIOpaHHOM ONMOPHOM TOYKE;

b) AByxkoopAWHaTHAas NMWHERHas UHTEPNoNsLMa MexXay coceqHUMMU ONOPHBIMW TOYKaMU;

C) OBYXKOOpAWHaTHaA NMMHeWHas aKcTpanonauua Ha 6ase coceqHWX OMOPHBIX TOYEK B npepenax pe-
3ynbTaToB, HE BbIXOAALLMX 33 rpaHuLly CEerMEHTOB, M300paXKeHHbIX HA PUCYHKE 7;

d) pacyeT W aKcTpanonAuMs noTepb B COOTBETCTBMM C MaTreMaTudeckoW MOAEernbl, ONUCaHHOW B
FOCT IEC 61800-9-2.

Ana mogenei a) u b) paboyasa obnacTb, NoKazaHHas Ha pUCyHKe 7, pasfdeneHa Ha 4 cermeHTa.

OTHOocKTENBHLIK MOMeHT PDS, %
A

PL, pps (o; 100) PL, Pps (50; 100) PL, Pps (100; 100)
O O

100 ©
Cermenr 1 CermeHnT 2
PL. pDs (0: 509 Py pps. (50; 50) - PL, pos (100; 50)
50 © O O
- .PL, PDS (0; 25) _.P (. POS (50, 25)
CermeHT 3 CermeHT 4
50 100

OTHocuTenbHaA YactoTa eBpalleHns PDS, %

PMCVHDI{ 7— l'{BTb!pe CerMeHTa B OKPpECTHOCTAX OMOPHbIX TOYMEK KOMMNJIEKTHOIO arnekTponpmneoaa

CermeHT 1 oxeatbiBaeT pabouue Toukm 0o 50 % OTHOCUTENbLHOWM CKOPOCTM 3MEeKTPOoNnpuBOo4a W Bbille
50 % OTHOCUTENbHOMO MOMEHTA.

CermeHT 2 oxBaTbiBaeT paboume Toukn Boille 50 % OTHOCUTENbHON CKOPOCTY 3MEKTPONpPUBOAA U BhilLe
50 % OTHOCUTENBHOTO MOMEHTA.

CermeHT 3 oxBaTbiBaeT paboymne TodkM 4o 50 % OTHOCMTENbHOM CKOpPOCTU anekTponpusoga u go 50 %
OTHOCHUTENBHOIO MOMEHTA.

CermeHT 4 oxBatbiBaeT paboyve To4kM Bbiwe 50 % OTHOCWUTENBHOW CKOPOCTW 3MEKTPOonpuBoda M A0
50 % OTHOCUTENbLHOrO MOMEHTA.

71.3.2 OHPEAEHEH ne noTepb N0 MakCUManbHbIM NOTEPAM B COCeAHUX TOYKaX

[anHbiin cnocob onpegeneHnsa NoTepb BecbMa NpocT. OgHako OH MeHee TOYeH, YeM Apyrve Metogbl.

PacueTtHaa pabo4ada Touyka ¢ KoopauHaTtamm 75 % OTHOCUTENLHOW CKOPOCTU 3NeKTPponpuBoaa U Bbille
80 % OTHOCUTENLHOTO MOMEHTA HAXOOWUTCS BO 2 CETMEHTE B COOTBETCTBUU C PUCYHKamMu 4 1 7. B cBA3N ¢ 3TUMm
BnvKanWnUMKU ONOPHBIMK TOYKaAMU ABMSAKTCA PL,PDS (50:50)" PL,PDS (50:100): PL,PDS (100;50) PL,PDS (100;100)
3HauyeHUs B 3TUX ToUKax ByoyT MCNONb30BaThLCS B AANbHENLLINX BEIYUCIEHUSIX.

B cny4yae ecnv anekTpoMallWHHAA CUCTEMa BKIHOYAET 3MEeKTPOHHLIW MycKaTerb UMW KOHTaKTOp, B Bbl-
yucneHuax OygyT npegcTaeneHbl 0be OnopHble TOYKM PUCYHKA 5.

7.3.3 OnpepeneHue notTepb No ABYXKOOPAWHAaTHOW MHTEPNONALUM NOTEPb B COCEQHMX TOUYKaxX

WHTepnonauusa mexay yeTbipeMsi Toukamu A, B, C u D Ha pucyHke 8 ona paboueit Touknu Z MOXET BbITh
npoeegeHa B 3 atana.

10
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OTHocuTENBHLIA MOMeHT PDS, %

A
C(HC, tC) I R1 D(JTD, tD)
» -—e
|
® Lz t7)
Alng, t) B(ng. ta)
| e e p

OTHocHTENbHaA YacToTa BpaleHua PDS, %

PI/IcyHOK 8 — ,D,ByXKOOp,EI,VIHaTHaH MHTEPNONALUMA B OKPECTHOCTKM ONOPHbIX TOYEK

Ha nepBom aTane npoBogMTCs NMHenHas nHTepnonsaunsa mexay todkamm C n D ana pacyeta Todkm R1.
FopusoHTanbHas koopauHata n Touku R1 BeiGupaeTcs paBHou koopauHate n, Tpebyemown paboyen Touku Z.
MockonbKy BepTUKanbHas koopauHata Todek C u D ogHa v Ta xe (- = i), noTepm B Touke R1 npeactaensioT
co60i YHKLMIO TONMBLKO rOpU3oHTanbLHOW KoopaAnHaTel 1 v ByayT cocTaBnAaTh PL,R1(nZ).

Ha BTopom atane Takum >xe 0bpa3om NpoBOAUTCA MHTepnonAuua ansa Todkun R2, ytobbl HalTKM noTepu
PLR2(7).

Ha TpeTbem atane notepu B pabo4ven Touke Z onpefenswTcs npouenypow NUHEAHOW MHTEpPNnonsaymMm
mexay Toukamu R1 1 R2. Tlockoneky R1 M R2 MMetoT O HY U TY 3Ke ropu30HTanbHy KOOPAWHATY Nz, UHTEPNO-
NAYMA MPOBOAMTCA TOMNBLKO ANA BEPTUKANBHOW KOOpAWHATLI {7 U faeT 3HaYeHne notepb PL‘Z(nz).

MoacTaBnsas 3HaYeHUs NOTepPb B NEPBOHAYaNbHO MHTEPNONMPOBAHHLIX TOYKaX B BbipaxKeHue (1), MOXHO
BbIYUCNIUTL NOTEpU B paboyel Tovke Z.

P B
PLz(tz)=PLro + =SR2 (15 ~tgy). (1)
tr1—tR2

Ecnu anekTpoMalluMHHasa cucTeMa BKMYaeT NyckaTenb UKW KOHTaKTop, pacyeT ByOeT BKNYaTh Te XKe
3HaYEHUsI U3 OMOPHbIX TOYEK HA PUCYHKE 5.

Ecnu aBecuucca pabodeit ToUkM Z, B KOTOPOI ONpeaensawnTca noTepu, meHee 25 % CKOPOCTM, UHTEpMo-
nsauus nposogutes ansa abeumncebl 25 %.
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MpunoxeHune A
(cnpaBo4Hoe)

anMEHEHMe KBa3uaHanuTu4eckom Modernn Ha npyuMepe InekKTpomMmexaHN4eCKoro KoMmnrnekca
C KOMNNEKTHbLIM aNeKTponpuBogoM B HacoCHOW cucTeme

B kayecTBe NnpMmMepa paccMaTpyMBaeTCs HACOCHBIA MEXaHW3mM unu nGoli ApYror, MMEIOLLMIA HArpPYy304HYI0 MEXaHu-
YecKyl XxapakTepucTuky napabonuyeckoi dopmbl, NogobHyo n3obpa)eHHor Ha pucyHke A.1.

OTHOCUTENBHBIA MOoMeHT PDS, %
A

100 PL, Pps (100; 100)

ObnacTk, nogxoaawas
Ons onpeeneHns Kknacca
aHeproadpeKTUBHOCTH
HaCOCHOWM CUCTEMBI

50 f @ PL Pps (100; 50)

25

PL, pps (50; 25)

Y

50 100
OTHocuTenbHas YacToTa Bpawenna PDS, %

PucyHok A.1 — Tpu TOYKM OTHOCUTENBHBIX NOTEPb W 3aWTPUXOBaHHasA obnacTe, NpeacTaenaowWwan nHTepec Ang
NpPOW3BOAUTENEN HACOCOB Npu onpeaeneHun N33

OneKkTpuUyeckne NoTepu B Tpex ToUKax P ppg (50:25)1 PL,PDS(1OO;50) " P pps (100:100y K@k 11 MOTEPM B 3aLLTPUXOBAH-
HoW oBnacTwk, NO3BONAKT NPOWM3BOAMTEND HACOCOB HAaWTK obwue notepr 1 0By 3HeproadeKTUBHOCTL paccMaTpu-
BaeMOW HACOCHOW YCTaHOBKU.

[MoTepu aNeKTpMYECKO MOLLHOCTY KOMMNEKTHOro anekTponpueoda npu 50 % ckopoctu u 25 % MomeHTa ABMAKTCA
CYMMOW NOTEPb MOLLHOCTU BO BCEX KOMMOHEHTAX, BKIOYAsA NUTAOLW WA TpaHCHOPMAaTop, ECNKM OH MUTAET TOMbKO OAHHbIA
KOMMMEKTHBIM 3NEKTPOMPUBOA, 8 TAKKe Takoe JononHuTernsHoe obopyaoBaHue, Kak unsTpel 1 kabenu.

P, =P

Lpos = PLmot * PLcom: (A.1)

[Motepu B xomnnekTHoM npeobpasoBatene (PL,CDIVI + PL,AUX) COYETANOT NOTEPU B 9TANOHHOM KOMIMMEKTHOM npe-
obpasoBaTtene, JononHUTeNnsHOM obopyaoBaHum, BkNoYas UNETP UMW aKTUBHLIA BEINPAMUTENL, KAk ansTepHaTMBa He-
ynpaensaemMomy, Npu CormacoBaHHon gonycTmon norpewwHocTu 10 %, kak nokasaHo Ha pucyHke A.2. 370 TpebyeT bonb-
LLIOro KONM4ecTBa NapameTpoB AN OLEHKKU NoTepsk.

lNoTepu B oBuratene Py, NPEACTABNAKT NOTEPU B MUTAEMOM OT KOMMMEKTHONO Npeobpasosatens nmoc 4onon-
HUTENbHbIE TaPMOHUYECKME NOTEPK MPW YacToTe KOMMYTaUUKM gy = 4 KU (Npy HOMUHaNBHOW MoLLHOCTK 0 90 KBT) unu
fow = 2 KU (Npy HOMKUHANBEHOW MoLLHOCTH Boilwe 90 KBT) 1 onpedensaTca B cooTBeTCTBUM ¢ MeToaamu |IEC TS 60034-2-3.
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cTaHpapTa no aHeproaheKTUBHOCTH

30Ha OTBETCTBEHHOCTH

KOMMJIEKTHbIX 311eKTPponprnBoaOB

e e e e d

30Ha OTBETCTBEHHOCTHU
NPOU3BOAUTENE HACOCHBIX CUCTEM

100

OTHocHTENbHEI MoMeHT PDS, %

OTHOocUTENbHLIE notepu

S AHanuTudeckas Mogenb
KIMJM HacocHoW cUcTeMsl

B KOMNIEeKTHOM aneKTponpueoae

e
-

50

A
P B e >_ OTHocuTenbHble NoTepU
Ofnacre, noxopswas B KOMMNMNEKTHOM anekTponpueoge IMK
it ONpBEGH KITAceA

aneproaddekTMEHOCTH
HACOCHOW CUCTEMBI

PL, PDS (100; 50)

v

PL, pos (s0; 25)

50 100 > -/

OTHocuTensHas YacToTa Bpaljesun PDS, %

MHpekc aHeproadheKTMBHOCTM

HacocHoro AMK

Lonyctumble oTknoHenmsa = 10 %

—
-

PucyHok A.2 — MNpuMep COBMECTHOrO UCMONbL30BaHWA KBa3naHannTMYeckux Modenei KoMnnekTHoro npeobpasoBaTtens
1 HACOCHOWM CUCTEMBI ANA OLEHKN MHAEeKca aHeproaddekTMBHOCTU HacocHoro MK
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MpunoxeHune B
(cnpaBo4Hoe)

PacueT 3HepTOHOTp96ﬂ8HHH Ha OCHOBe HarpyaoHHoﬁ AunarpaMmmMmbl

HarpysoyHas guarpamma onvchIBaeT UCMOMHUTENBHBIA MEXaHU3M B TEpMUHAX Tpebyemoi MM MoLLHoCTWU. [ns Kax-
A0W i-i paboyelt TOUKK aneKTpryeckan MOLLHOCTL P;, koTopas fomkHa BbiTk NonyYeHa OT UCTOYHKKA NUTaHus, cKnaablsa-
eTCH N3 MEeXaHU4YeCKON MOLLHOCTH, HEOBX0AMMON MeXaH13My, W CYMMAapPHLIX NMOTEPb B 3MeKTPOMEXaHWYeCcKOM KoMMeKce
(nnw akeuaneHTHomy 1M KIMNM) B naHHo! Touke. [NocnegHne 3aBUCAT OT CTpaTterny ynpaenenns, BelbpaHHoi ANA AaHHOro
MexaHuama, U MoryT ObITb paccUMTaHsbl.

CpenHeBaBellEHHasA aneKkTpU4eckan MOWHOCTb Pgqyica: TPEOYEMan aAnga paboTkl MCNONHMTENBEHOMO MeXaH1ama,
onpeaensaeTcs Kak

n
rDElectric:al = Z(TFi 'Pi ) (B.1)
t=1

CpegHeB3BelleHHas 3MeKTpUYeckas MOLLHOCTE HaMpaMYIo CBsiaaHa ¢ aHepronoTpebneHmeM (Hanpumep, B KBT - v),
TpebyemMbIM MEXaHM3MOM B TEYEHWE HEKOTOpPOro nepuoda Rt

Egiectrical = PElectrical * R (B.2)

Cpe,D,HEBE!BELIJEHHaH ANeKTpnyeckad MOLWHOCTb (VIJ'IV'I COOTBETCTBYHOLWan en SHEKTDOSHEPFMH) MOXET ObITb paccyu-
TaHa Ana HECKONBKMX BO3MOXHbIX CTpaTeFMﬁ ynpasnexHud, noaxogAaumnx ana 0aHHoro MmexaHmama. npOEKTMpOBLLLVIK 3artem
BbIGHpaeT TY U3 HUX, KOTOpaA COOTBETCTBYET MUHMMan bHOWN Cpe,D,HE‘BEIBELIJBHHOIZ BDEKTPMHECKOﬁ MOLLHOCTHW.

kP _ PEleciricaI (Ba)

PReference

PesyneTupytolliee aHaveHue Kp 4OMKHO BbiTh Kak MOXKHO Brivoke K 1 Mpu TOM, YTO HOPMaTMBHAA MOLLHOCTb Praference
onpeaeneHa ans MexaHW4eCKoW MOLLHOCTW, TpebyeMo 4nA MexaHuama.
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MpunoxeHune C
(cnpaBo4Hoe)

TunoBbie MexaHU4Yeckue n JHepreTuveckune amarpaMmmMmbl MeEXaHU3IMOB U ONOPHbLIE TOYKHK

C.1 OGwwue nonoxeHusn

YT0B6kI CyquTh 00 3aNeKTpOMEXaHW4ECKOM KOMMIEKCe B TEPMUHAX 3HEProadheKkTMBHOCTH, HEOBXOOUMMO NPUHATL BO
BHUMaHWe Bce anemeHTsl MK, PerynvpoBaHue CKOpPOCTM C MOMOLLBH KOMNINEKTHOTO 3NEKTPONPUBOOA UMEET NpenmyLLe-
cTBa B HOMBLLINHCTBE CMy4YaeB, XOTA W NMPUBOOWUT K POCTY NOTEpPb.

OHeprocbepexeHue, KoTopoe MOXeT BbiTb 0becneyveHo, oYeHb 4acTo 3aBvcKUT OT pabouenr Touku. [Noatomy ans
NPUHATUA peLleHus Heobxoguma nHdopmaumsa 060 scem DMK 1 pexumax ero paboThl.

Ons onucanna 3IMK 1 oueHKn ero aHeproad@eKTMBHOCTU HeOBX0AMMEI OBE €ro XapaKTepUCTUKN.

- MexaHu4yeckne U aHepreTU4ecKne XxapakTepucTUKU. 3aBUCHMMOCTM MOMEHTa M MOLLHOCTM OT CKOPOCTW Mexa-
HM3Ma. DTU XapakTEPUCTUKM CYLLECTBEHHO 3aBMCAT OT TMNA MEXaHWama (HAacoc, BEHTUNSATOP U T. 1N.).

- BpemeHHble gnarpammbl paboTbl. 3TV gnarpaMmel NPeAcTaBnsioT Kak ypoBeHbs Tpebyemon MK mowHocTw,
BKIOYAs peXuMMbl Nay3bl, KOTOPLIA pacnpeneneH Bo BpeMeHW. Pabounid LUMKN CyLLECTBEHHO 3aBWCWT OT TUrNopasmepa
asuratens u cnocoba ynpaeneHua MK,

OTK ABE XapaKTepPUCTMKN UCMONb3YKTCA KAk MCXOAHbIe JaHHbLIE AN CPaBHEHUS ansTepPHATUBHLIX PELUEHWIA U Bbl-
6opa u3 Hux Hanbonee aHeproaPPeKTUBHOIO.

C.2 bazoBkle MexaHU4YeckKue 1 3HepreTu4ecKne XapakTepucTukm

MexaHW4eck1e 1 SHepPreTMYecke XapakTepUCTUKM NOKa3bIBAOT, Kak MOMEHT T UnK MOLWHOCTL P 3aBUCAT OT CKOPO-
CTU N OaHHOTO MexaHWama. MoLHOCTE NPy 9TOM ABMAETCA NPoWU3BEeAeHNEM MOMEHTA Ha CKOPOCTL BpaLLeHus.

BOnbLUMHCTRO CYLLECTBYIOLMX B peanbHbiX MexaHu3Max Harpy3ok MMelT HECKOMBKO XapaKTepHbiX 6a30BbIX npo-
dunen xapakTepucTUK, NpeacTaBneHHbIX Ha pucyHke C.1.

N\ \\ E N
7T, % TiT,, % T, % TIT,, %t
10— 100 100 T 100
T = constant Twiin o n T oo 02

n

T T I T
0 100 nin, % O 100 nin, % ° 100 nin, % O 100 nin,, %
PIP,, % PIP,, % PIP, % 4 PIP., % 1
100 100 100 100
Pwn P = constant P n? Pwon’
T T >~ T T
0 100 nin, % ° 100 nin, % ° 100 nin. % ©° 100 nin,, %
XapaKkTepucTUKA TUMOBLIX MEXaHU3MOB
C NOCTOAHHBIM MOMEHTOM C noctosiHHOM C nuHenHo pacTywmm C kBagpatuyHbIM
MOLLHOCTbIO MOMEHTOM MOMEHTOM
PucyHok C.1 — XapakTepHblie Npounm MexaHN4YeCcKnx N IHePreTUHECKNX XapakTepucTrK
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C.3 BpemeHHble gnarpaMmmbl paboTbl

Tpebyemoe noseaeHne MK, kak 1 xapakTepucTUKW ABUraTeNs, OonpeaensioT 0AHY NN HECKOMbKO pabovmnx ToYek,
B KOTOpbIX ByaeT pabotate ABMraTens.

B 3aBMCMMOCTK OT pacnonoxeHus 3TUX ToHeK ABUratenb MOXEeT ofnpefeneHHy oMo BpeMeHn paboTtaTte B pexu-
Me, OTNM4alLeMcst OT HOMKWHaNBEHOro. YacTnyHas Harpyska B HacTosWeM cTaHgapTe 03Ha4yaeT cUTyauumio, Korga cucTe-
Ma TpebyeT MeHbLUEro MOMEHTa UK CKOPOCTK, YEM UX HOMWMHAMbHBLIE 3HAYEHUSs.

KMNAO anekTpoMexaHM4Yeckoro KOMMnekca CyLecTBEHHO 3aBUCUT OT YPOBHA Harpysku. bonee Toro, B anekTponpu-
BOAXxX C 3MEeKTPOHHbLIMK MyckaTenaMu U npeobpasoBaTensmy ¢ perynupoBaHWeMm CKOpoCTW HeobXoOMMO Y4YuThiBaTb Mo-
TEpPW 3HEPrun B pexkmmax nayabl. [loTepu B pexumax naysbl, B HacTHOCTW, BKNIOYaIOT noTpebneHne aHeprun cucTemMomn
ynpaeneHus.

[MoaTtomMy Ang pacyeta sHeproapdekTneHocTY IMK 1 cpaBHEHUS HECKOMNBbKUX YNPaBnsoLWMX pelleHniA CyLLLecTBeH-
HO 3HaTb, KaKWe YPOBHWU MEXaHW4eCKON 1 3NeKTPUYeCcKo MOLHOCTH 1 KaKyto Jono BpeMeru Tpebyet MK ons ncnonHe-
HWUA OaHHOW TexHonornu. B aTom cocTonT 3HadeHne pabodnx Todek n guarpamm pabounx LMKIoB.

C.4 PacnpegeneHune pabouymx TO4YeK No BpeMeHHU

C.4.1 O6wme nonoxeHun

BpemeHHan guarpammMa Harpysku npefctaBnseT coboii rpadimyeckoe npencTaBneHve CBA3WM YPOBHEW MexaHuye-
CKOW MoLLHOCTK TpebyembivMn MK 1 BpemMeHeM, B TEHEHWE KOTOPOroO 3TW YPOBHM BOCTpeboBaHbl Ha NPOTMHKEHWN BCEro
umkna gyHkumoHuposanus SMK.

- Paboune Touku PT, no ropu3oHTanbHOM 0CK 0TpaxaloT OTAeNbHbIE aTanbl paboTel KOHKpeTHoro IMK. HekoTtopble
TOYKM NPedCcTaBNAT PeXyUMbl Nay3bl, MPY KOTOPbIX CKOPOCTE PaBHAa HYMO MPW HaNU4YnM HEKOTOPOro MOMeHTa Ha paboyem
Bany. Kaxgasa paboyas Touka MOXKET xapaKTepu3oBaTbCs, B 3aBUCMMOCTWN OT XapakTepa WUCMOMHUTENbHOro MexaHu3ma,
ypoBHEM noTpebnaemoi MOWHOCTK, pacxoda u T. n. Ecnu sHaveHus notepe B paboumx To4Kax Npou3BoanTENb HE yKasbl-
BaeT, OHM MoryT BbITk oueHeHbl no IEC 61800-9-2:2016, npunoxeHue E.

- Bpems moxeT BbIThb BbIpaXKeHo B Yacax Ha equHWLY BpeMeHU (CyTKu, rof) unn B 4onsx ot obLlen NpogomKuTenb-
HOCTU LMKNa.

[Mpumep BpemMeHHOW guarpaMmmbl Harpy3ku npegcrasneH Ha pucyHke C.2.

OTHocuTenkLHoe Bpemst paboTsl
B Kaxkgow pabouei Touke, %
A

100 —

80 —

60 —

40

PT1 PT2 PT3 PT4 PT;
Pabouue Toukm (PT)

PucyHok C.2 — lMpumep BpeMeHHOR aMarpammMesl Harpyaku

C.4.2 PacuyeT noTpebneHUs 3HepruM No BpeMeHHOW guarpaMme Harpysku

HarpysoyHaa guarpamma onuvcelBaeT TpebosaHua co ctopoHel MK B TepMUHax mexaHu4eckol moiwiHocTy. Onsa
Kakaown pabouen Toukn PT; anexTpu4eckas MOLIHOCTb P, koTopaa noTpebnsaeTcsa OT WCTOYHUKA MUTaHUA, 3aBUCUT OT
MeXaHW4eCcKoW MOLLIHOCTM U cyMMapHbIX notepb B AMK (unu cooTBetcTBytowero um KIMA) B gaHHOM pexume paboTsl. Mo-
crnefHWe 3aBUCAT OT cTpaTervy ynpaeneHus, nabpaxHHon anga ganHoro AMK, n MoryT 6bITe paccymMTaHbl.

CpeaHeB3BELLEHHYH) 3NeKTPUYECKYKD MOLHOCTE, Tpebyemyto ans pabotel MK, MoxxHO onpegenuTe no doopmMyne

n
PElectrical = Z [(OTHocuTensHOE Bpems) - R]. (C.1)
t=1

MoTpebnseman anekTpuyeckas 3Heprus MoXeT BbiTe paccyMTaHa Kak Npov3BefeHue CpenHEeB3BEeLUEHHON MOoL-
HOCTU Ha BpemsA paboTtel MK

Etectrical = PElectrical * (BPEMA paboTh). (C.2)
16
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CpeaHeB3BeLLeHHYH 3MeKTPUYECKYI0 MOLLHOCTE (MMM SKBUBANEHTHYH € SHEprui) MOXHO paccyuTaTb AnA pas-
NWYHBIX cTpaTervi noctpoeHuns MK, Hanpumep, Ha OCHOBE KOHTaKTOPOB WNW 3NEKTPONPUBOLAOB C PErynvpyemMoi CKo-
pocTelo. B uTore mpoekTUpoBLUKMK BbiDEpeT TOT BapWaHT, KOTOpbIA NoTpebyeT HauMmeHbluel cpeaHeB3BeLUEHHOW MOLL-
HOCTW.

AnroputMbl pacyeta noTepe B nwboi paboyein Touke, He cogepxaweica B Tabnuuax, onucaHel B |EC
61800-9-2:2016, npunoxexue E.

C.4.3 lMpumep pacuyeTa NoTepb ANA pas3NUYHbIX pabo4ynx TOYEK HAa BPEMEHHOW guarpamMmme

HacocHas yctaHoBka ¢ aeuratenem 30 kBT dyHKUMOHUPYET B Tpex paboyunx Tovkax: 0 % pacxoa (pexum nayasl),
50 % pacxopa n 100 % pacxopa. Heobxogmmo BeibpaTth Hanbonee adhdhekTUBHYO KoHUrypauuo. PacyeT gomkeH 6biTb
NpoBedeH ONA OBYX pasfW4HbIX peXMMoB paboTbl B kagon koHgwurypauun. B tabnmuax C.1, C.2 n C.3 cogepxarca

OaHHbIE.

KoHdmrypauma 1: 0AHOCKOPOCTHOWM Hacoc ¢ AsuraTtenem knacca |E3 v gpoccenbHon 3acnoHKON.
KoHdurypaumsa 2: MHOroCKOPOCTHOW Hacoc ¢ AeurateneM knacca |[E2 v perynupyembimM aneKTponpuBogoM.

Tabnuya C.1— Pabouune To4kM 1 1x pacnpegeneHne B0 BpEMEHMW LUKNa

100 % pacxopa

50 % pacxopga

0 % pacxoga

Pexxum 1

85 %

5%

10 %

Pexum 2

20 %

70 %

10 %

Tabnuya C.2—TloTepu B pa3nuyHbix paboynx TodKax ans koHdurypaumm 1

PacueT notepb B KOHDUrypaumm 1 100 % pacxoga 50 % pacxona 0 % pacxona
P\ pump1 5,4 kBr2 9,36 kBT2 0 kBT
[MoTepwn B HACOCHOW cUCTeMe, BKMOYas
LpOCCENbHYIO 3aCNOHKY
PLT Motort 2,05 kBTP 1,5 kBT® 0 kBT
MoTepwn B goBUraTene
P17 startert 0,03 kBT 0,03 kBtd 0 kBT
P\ totalt 7,48 kBT 10,89 kBT 0 kBT

2 PaccuutbiBatoT no KM HacocHo cucTeMbl C 3aCrOHKOM NMPU PanuyHoM pacxode.
® Motepun paccunTeiBatoT ¢ KM 4-nontocHoro asuratens 30 kBT, knacca IE3 no IEC 60034-30-1.
€ Motepu npu 100 % ymHOXeHHble Ha koabduumeHT (0,72/0,92) npu ckopoct 100 % (ny) B COOTBETCTBUM C
IEC 61800-9-2:2016, npunoxenue E, ana geuratena 30 kBT.
d 0,1 % oT MOWHOCTY ABUraTens AnNs nyckaTtens B cooTeeTcTeuM ¢ |IEC 61800-9-2:2016, 5.6.

Tabnuya C.3— lNotepn B paznuyHbix pabounx Toukax gna koHdurypaumm 2

50 % pacxopa
Pacuer notepe B KoHUrypauum 2 CK;gg;ﬁ’f?E’éﬂTﬁﬁlﬂ%:ﬁa) (50 % ckopocTtu, 25 % 0 % pacxopa (naysa)
! MOMEHTa)
Pl pump2 ) 5,4 xBt® 0,79 kBT2 0 kBT
[MoTepu B HACOCHOWM CUCTEME
PLT Motor2 2,88 kBT? 0,75 kB¢ 0 kBT
[MoTepu B gpuraTene
PLcom2 1,46 kB¢ 0,57 kB¢ 0,05 kBT
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OkoH4YaHue mabnuyesi C.3

50 % pacxoga
Pacyet notepek B KoHUrypaumm 2 100 % pacxou,qa (100 % (50 % ckopoctu, 25 % 0 % pacxopa (naysa)
ckopocTu, 100 % MomMeHTa)
MOMEHTa)
P 1otaiz 9,74 kBT 2,11 kBT 0,05 kBT

@ PaccuutbiBaeTcA No KM HACOCHO| CUCTEMBI C PETYNMPOBAHWEM CKOPOCTH MPU panv4YHOM pacxoge.

b 9.6 % mowHocTn asuratens 30 kBT no IEC 61800-9-2:2016, Tabnuua A.2 (sTanoHHbI asuratens), npy 100 %
ckopocTn 1 100 % momeHTa.

¢ 2,5 % mowHocTu aeuratens no IEC 61800-9-2:2016, tTabnvua A.2 (atanoHHbi geuratens), npu 50 % ckopocTh 1
25 % momeHTa.

d MoTepu B 3TANOHHOM KOMNMEKTHOM NpeobpasoBaTtene B cooTBeTcTBMM ¢ IEC 61800-9-2:2016, Tabrmua A.1.

Pexwm 1
KoHdpurypaumsa 1

PLconf1 = 0.1 P 1otait o * 0.05 ° P 15ta11 50 * 0.85 * P 1otait_100 =

=0,1-0kBr+0,05-10,89 kBT + 0,85 - 7,48 kBT = 6,90 KBT. (C.3)
KoHdomrypaumsa 2

PLcont2 = 0.1 " P totaiz 0 * 0.05 P 1otai2 50 * 0,85 * P 1otai2_100 =

=0,1-0,05«Bt +0,05 2,11 kBT + 0,85 - 9,74 kBT = 8,39 kBT. (C.4)
Pesynkrat. B pexvme 1 koHpuUrypauusa 1 UMeeT MeHbLUWe NoTepy Mo CPpaBHEHWUIO C KOHdUrypauuen 2.
O6bsAcHeHne. Hacoc pabotaet npu 100 % pacxona B TeveHue 85 % BpeMeHw, Koraa anekTponpuBeog C peryrpo-
BaHWEM CKOPOCTW MMEET AONONHWUTENBHLIE NOTEPM MO CPABHEHWIO C 3NEKTPONPUBOAOM C nyckatenemM. JononHuTensHele
noTepu 3a cyeT 3acnoHku npu 50 % pacxoga BHOCAT Manelil BKNaA 3a CYET TOrO, YTO 3TOT PEXUM 3aHUMaeT Beero 5 %
BpEMEHM.

Pexm 2
Kondpurypaumsa 1

PLcontt = 0.1 PLtotain 0 0.7 - Pl rotant 50+ 0.2 P totain_100 =

=0,1-0kBr+0,7-10,89 kBt + 0,2 - 7,48 kBT = 9,12 kBT. (C.5)
KoHdpurypaumsa 2

PLcont2 = 0.1 P 1ota12 0+ 0.7 * P 1otaiz 50 + 0.2 * P Totaiz_100 =

=0,1-005Br+0,7-2,11kBr+0,2-9,74 kBr = 3,43 kB™. (C.6)

Pezynkrat. B pexume 2 koHdurypauus 1 umeet 60MbLUXE NOTEPW MO CPAaBHEHWIO C KOHUrypauven 2.

ObbacHeHWe. Hacoc pabotaet npu 50 % pacxoga B TedeHue 70 % BpemeHuW, Korga anekTponpueog ¢ ApoccensHOon
3aCMoHKoW MMeeT Bonblume noTepu. B aTom crnyyae gononHWTEnNbHbIE MOTEpW B yrnpaenseMom npeobpasoBaTene npu
100 % pacxona BHOCAT Marbli BKNag 3a CHeT TOro, YTo 3TOT pexum 3aHumaeT Bcero 20 % spemeHu.
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MpunoxeHne OA
(cnpaBo4Hoe)

CBEAEHMH O COOTEBETCTBMU CCbINOYHbIX MeXAYyHapoAHbIX CTaHOapTOB
MeXrocygapcrtBeHHbIM CTaHgapTam

Tabnuua OA.1

Obo3sHavYeHne CChINOYHOro CreneHb ObosHayeHne 1 HaumeHoBaHUE COOTBETCTBYIOLLLErO
MeXAYHAapPOAHOro cTaHjapTa COOTBETCTBUA MEXrOCYAapCTBEHHOIO CTaHaapTa
IEC 60050-161 MOD MOCT 30372—2017 (IEC 60050-161:1990) «CoBMeCcTUMOCTb
TEXHUYECKMX CPEACTB 3MeKTpoOMarHMTHas. TepMuHel U onpege-
neHua»
IEC 60034-2-1:2014 IDT [OCT IEC 60034-2-1—2017 «MawwnHbl anekTpu4eckue Bpa-

watowmeca. Yacte 2-1. CtaHgapTHble MeToAbl onpegeneHua
noTepb W koathuLMeHTa NonesHoro AeCTBUA MO UCMbITaHUAM
(33 UCKMOYEHWMEM MaLLUH NS NOABUKHOMO cocTaea)»

IEC TS 60034-2-3 IDT MOCT IEC/TS 60034-2-3—2015 «MawurHbl anekTpudeckue
Bpawatowmecs. YacTte 2-3. CneuymnanecHble MeTOAbl onpegene-
HWUA NoTepb U KoadhduLMeHTa NONe3HOro AEACTBNS aCUHXPOH-
HbIX OBWraTenein nepemMeHHoro Toka ¢ nuTaHuem oT npeobpa-
3oBaTens»

IEC 61800-9-2:2016 IDT [OCT IEC 61800-9-2—2021 «CucTemMbl CUNOBbIX 3MeKTPo-
NpYBOLOB C perynupyeMol ckopocTbio. YacTe 9-2. 3Heproad-
EKTUBHOCTb CUCTEM CMMNOBbIX 3NEKTPONPUBOAOB, NycKaTenewn
3MeKkTpodBuraTens, CUNOBOW 3MEKTPOHWKU W 3NeKTpoMeEXaHu-
YeCKMX KOMMNNEKCOB Ha ux ocHoge. lNMokasaTtenw aHeproaddek-
TUBHOCTW CUCTEM CWIIOBbIX 2MEKTPONPUBOAOB WM MycKaTenew

aneKkTpoaBuraTensa»
MpumevaHne — B HacTosAwen Tabnuue Mcnonb3oBaHbl cregylowme ycnoBHele 0603HAa4YEHUA CTENEHM COOT-
BETCTBUA CTaHOAPTOB:
- IDT — ngeHTrYHbIE CTaHOApPTLI;
- MOD — mogndunumpoBaHHble cTaHaapThI.
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IEC 60034-1

IEC 60034-2-2

IEC 60034-30-1

IEC 60947-4-1

IEC 60947-4-2

EN 50598-1

EN 50598-2
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Bubnuorpadun

Rotating electrical machines — Part 1. Rating and performance (MalwuHbl aneKkTpuyeckme
Bpawawimecs. Yacts 1. HomMuHaneHbIe 3Ha4YEeHNs NapaMeTpoR U 9KCMNyaTalUMOHHbBIE XapakTEPUCTUKIA)

Rotating electrical machines — Part 2-2: Specific methods for determining separate losses of large
machines from tests (MawwuHbl anekTpudeckne Bpawlarowmecs. Yactb 2-2. CneyunarnbsHble MeTodbl
onpegeneHus oTaenbHbIX NOTEPb DONbLLUMX MALUWH MO UCMBITAHUAM)

Rotating electrical machines — Part 30-1: Efficiency classes of the line operated AC motors
(IE-code) [MawuHel anekTprdeckre Bpawatowmecs. Yacte 30-1. Knacceel adpdekTBHOCTY OABUraTenen
nepemMeHHoro Toka, pabotatowmx ot cetu (koa IE)]

Low-voltage switchgear and controlgear — Part4-1: Contactors and motor-starters — Electromechanical
contactors and motor-starters (Annapatypa kOMMyTauMOHHAA U MEXaHW3Mbl YNpaBneHus HU3KOBOMNLT-
Hble. HacTb 4-1. KoHTakTopbl U NycKatenu anekTpoasuratener. QnekTpoMexaH4eckne KOHTakTopbl 1
nyckarernu)

Low-voltage switchgear and controlgear — Part 4-2: Contactors and motor-starters — AC semi-
conductor motor controllers and starters (Annapatypa KOMMyTaLMOHHAA M MEeXaHW3Mbl yrnpaeneHus
HU3KOBOMLTHLIE. YacTk 4-2. KoHTakTopbl M nyckaTenu anekTpoasuratenei. [lonynpoBogHUKOBBIE KOH-
Tponmnepsbl U NyckaTenu A5 aNeKTpoaBUraTeneil NepeMeHHOro Toka)

Ecodesign for power drive systems, motor starters, power electronics & their driven applications —
Part 1: General requirements for setting energy efficiency standards for power driven equipment using
the extended product approach (EPA), and semi analytic model (SAM) [Gkogn3aiiH 4na cucTem cMnoBoro
npvBoga, nyckaTteney ABUraTernel, CUMOBOW 3MNEKTPOHUKM W MX NPMBOAHBIX yCTponcTB. Yacte 1.
O6wume TpeboBaHUA K CTaHOApTU3aUMK 3HeproadhekTMBHOCTM 0B0pyaoOBaHUA C 3NeKTPONPUBOAOM
Ha OcHOBe KoMnnekcHoro nogxoaa (EPA) n kBaanaHanutudeckon mogenn (SAM)]

Ecodesign for power drive systems, motor starters, power electronics & their driven applications —
Part 2: Energy efficiency indicators for power drive systems and motor starters (3xogusaiiH gnga cuctem
CWMOBOro MpuBOAA, nyckaTtenen gBuratenei, CUMOBOW 3NEKTPOHUKW U WX MPUBOLHbIX YCTPOWCTB.
Yactb 2. MHaomkaTopbl 3HEproadqeKTUBHOCT ONA CUCTEM CUNOBbLIX MNPUBOOOB W NyckaTenew
apuratenein)
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KnioueBble crnosa: MallnHbl 3MEeKTPUYEeCcKUe BpallaoLMecs, nonynpoBoaHWKOBbIE Npeobpasosartenu, Cuno-
Bbl€ 3MeKTponpuBoabl, 3HeproaPEeKTUBHOCTb
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