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MNpepgnucnoBne

Llenn, OCHOBHble MPUHUUNLI M 06LiMe NpaBuia npoBefeHus paboT MO MeXrocyaapcTBeHHOI cTaHgap-
Tusauum yctaHoBsieHbl TOCT 1.0 «MexrocygapcTBeHHasi cucteMa ctaHgapTu3auum. OCHOBHbIE NOJIOXEHUS»
n FOCT 1.2 «MexrocygapcTBeHHas cuctemMa ctaHgapTusayuun. CtaHaapTbl MeXrocyaapcTBEeHHble, NpaBuaa
M peKkoMeHAauunm No MexXrocysapcTBEHHOW cTaHpgapTusauuu. MpaBuna paspaboTku, NPUHATUS, O6HOBIEHUS
N OTMEHbI»

CeefigHns1 O cTaHgapTe

1 NMOATOTOBJ/IEH ®depepanbHbiM rocyfapCTBEHHbIM 6lOAXETHbIM 06pa3oBaTesibHbIM YUYpeXaeHn-
eM Bbicwero obpasoBaHua «HauyumoHanbHbIN uccnepgoBaTenbCkuii yHusepcutetr «M3U» (Pre0yY BO «HUY
«M3W») Ha oCHOBe COGCTBEHHOrO NMepeBoAa Ha PYCCKUI A3blK aHTT0A3bIYHOW Bepcun cTaHgapTa, yka3zaHHoro
B NyHKTEe 5

2 BHECEH ®degepasibHbIM areHTCTBOM MO TEXHUYECKOMY PErysiMpoBaHuIi0 1 METPOIOTUNK

3 MPUHAT MexrocygapCTBEHHbIM COBETOM MO CTaHgapTu3auumu, MeTponorun u ceptudukaynm (npo-
TOKOMT OT 28 unoHA 2023 1. Ne 63-2023)

3a NpuHATUE NporosiocoBanu:

KpaTKoe HanMeHoBaHue cTpaHbl Ko,q CTpaHbl COKpaLU,eHHoe HaMMeHOBaHWe HaulWoHa/lIbHOTo opraHa
no MK(MCO 3166) 004—97 no MK(WCO 3166) 004—97 no craHgapTusauuu
ApmeHuns AM 3A0 «HaumoHanbHbLIN  OpraH No  CcTaHgapTu3auuun
n Metponormm» Pecnybnumkun ApmeHus
Benapycb BY lFocctangapt Pecny6nuku Benapycb
Kuprusumsa KG KbipreisctaHgapT
Poccus RU Pocctangapt
Y3beknuctaH uz Y3ctaHgapTt

4 TMpuka3zom depepanbHOro areHTCTBa Mo TEXHUYECKOMY PeErysimpoBaHuWio U MeTponorun ot 9 asrycra
2023 1. Ne 623-cT MmexrocyaapcTBeHHblli cTaHgapT FOCT IEC 61800-9-1— 2023 BBeAEH B feiiCTBUE B Kauye-
CTBe HauuoHanbHOro ctaHgapTta Poccuiickoin depgepaynn ¢ 1 nwona 2024 r.

5 HacTtosawuii cTaHaapT MOAEHTUYEH MeXAayHapogHoMy cTaHaapTy IEC 61800-9-1:2017 «CucTtembl cu-
NOBbIX 9/1€KTPONPUBOAOB C pPerynnupyemoit ckopocTbto. Yactb 9-1. SHeproadyPpekTMBHOCTb CUCTEM CUMNOBbIX
3M1eKTPOoNpMBOLOB, NycKaTenei anekTpoaBuraTesns, CU0BON 3/1IEKTPOHUKNA W 3/1EKTPOMEXAaHNYECKNX KOMMNeK-
COB Ha ux ocHoBe. O6wWune TpeboBaHNa K cTaHAapTM3auum aHeproad PekTUBHOCTN 060pPYyAOBaHNA C 3/1EKTPO-
npuBOAOM Ha OCHOBe KommnsekcHoro nogxoga (EPA) u kBaszmaHanutmyeckoir mogenun (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).

MexgyHapoaHblli cTaHfapT paspabotaH MogkomuteTom SC 22G «CUCTEMbl CUIOBbLIX 3M1EKTPONPUBO-
[OB C perympyemoi cKopoCTbio, BK/OYas NONynpoBOAHWKOBbIe npeo6pa3oBaTenn aHeprum» TexXHU4Yeckoro
komuteta TC 22 «Cuctembl CUTOBON 3/1EKTPOHUKM M 060opyaoBaHne» MexayHapoaHOl 31eKTPOTEXHNYECKON
kommuccum (IEC).

Mpn NnpuMeHeHUN HacToAWero crtaHjapTa pPeKkoMeHAyeTCA WUCMNOo/b30BaTb BMECTO CCbIJIOYHbIX MeXAay-
HapoAHbIX CTaH4apTOB COOTBETCTBYKOLWME UM MEXIOCyAapCTBEHHble CTaHAapThbl, CBEAEHUA O KOTOPbIX NpU-
BefeHbl B ONOMHUTENbLHOM MpunoxeHun OA

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

B cnyyae nepecmoTpa, U3MEHEHUS UM OTMEHbl HACTOSLLEero cTaHgapTa CoOOTBeTCTBYLWAan UH-
dopmaunsa 6yaeT onybsvMkoBaHa Ha ochuunanbHOM UHTEpPHeT-caliTe MexrocygapcTBEHHOIO coBeTa no
cTaHjapTu3auum, MeTponorum u cepTudukauum B kKaTanore «MexrocygapcTBeHHble CTaH4apTbi»

© IEC, 2017
© OdopmneHne. PreyY «MHCTUTYT cTaHgapTusaynm», 2023

B Poccuiickoit ®degepaumm HacTosAWMA CTaHAApPT HE MOXET 6biTb MOJIHOCTbLIO UMK
YyacTUYHO BOCMPOM3BEAEH, TUPAXMPOBAH M pacnpoCcTpaHeH B KauyecTBe odULMaNbHOrO

n3gaHus 6e3 paspeweHnss deaepasibHOr0 areHTCTBa NO TEXHUYECKOMY PETy/IMPOBaHUI0
U MeTposiornu
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CopoepxaHue
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Mpunoxexnne A (cnpaBouyHoe) MNMpumeHeHne KBasnaHanUTUYECKOW MOAEeNn Ha npumepe afekTpomexa-

MpunoxeHne B (cnpaBo4yHOe) PacuyeT aHepronoTpeb6/1eHNS HA OCHOBE Harpy3o4HON gmarpamMMbl

HNYEeCKOro Komnsiekca ¢ KOMNJIEKTHbIM 3/1€KTponpnBogomM B HACOCHON CUCTEME...ccevveennnns

MpunoxeHne C (cnpaBoyHoe) TUMNOBbIe MeXaHWYECKWe U aHepreTUUYeckne auarpaMmbl MeXaHu3mMoB
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MpunoxeHne AA (cnpaBoyHoe) CBeAEHMS O COOTBETCTBUU CChINTIOUYHbIX MEXAYHapPOaHbIX
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BBepgeHune

Mogkomutet IEC SC 22G BkA4YaeT cneunasbHytd KOMWUCCUMIO MO cTaHgapTusauumm aHeproagekTmns-
HOCTM cucTeM anekTponpueoga. OHa paboTaeT B TECHOM COTpyAHUYECTBE C PAAOM APYIMX TEXHUYECKUX KO-
mutetoB (Hanpumep, IEC TS 2, IEC SC 121A).

Mopgkomutet IEC SC 22G HeceT OTBETCTBEHHOCTb 3a BCe acnekTbl aHepProaddekTMBHOCTM U TpeboBa-
HUI K aKonornyeckn apeKTUBHOMY NPOEKTUPOBAHUIO CUMNOBOI 3/IEKTPOHUKN, KOMMYTaLWOHHOW annapaTty-
pbl, YCTPOCTB ynpaBaeHnUsA, KOMNAEKTHbIX 3/1IEKTPONPUBOLOB M UX NPOMbILNIEHHbIX MPUMEHEHUA.

KnwuyeBble NPUHLUMbI B CTaHAapTu3auum aHeproad M ekTUBHOCTU UNNKCTPUPYIOTCA Ha pucyHke 1. Mpwu-
HATO cornaweHne o Heo6xoaMMOCTN CPOPMYMpPOBaTb NPUEMIEMYIO LeNb B KayecTBe ONTUMAasibHOTO KOM-
npomucca.

PucyHok 1— WnniocTpauus KnoueBbix Tpe60BaHWii cTaHAapTU3auum aHeproaqeKkTUBHOCTH

Cepua ctaHgapTtoB IEC 61800 He pacnpocTpaHsAeTCca Ha MeXaHW4yeckne KOMMOHEHTHI.

MpumeuvyaHne 1— PefyKTopHble NpuBOAbl (ABUrateslb C BCTPOEHHbIM PEfyKTOPOM) paccMaTpuBaloTCA Kak
KOMMNEKTHBIN 3M1eKTponpmBog (ABuratens ¢ npeobpasosartenem). Ana knaccudukauuy notepb B peAyKTOpHbIX NprBOAax
MOXHO 0bpaTntbcs Kk IEC 60034-30-1. Knaccbl aHeproadhekTUBHOCTM pPeayKTOPOB B HacCTOsLLEE BPEMS HaxXOoAsTCA Ha
paccmMoTpeHuu.

IEC 61800-9-1 saABnsaetcsa yacTbto cepun IEC 61800, nmetowen cnegyouyto CTpyKTypy:

-yacTb 1. O6wue Tpeb6oBaHNsA. HOMUHANbHbIE faHHbIe HU3KOBO/IbTHbIX 3/1EKTPONPMBOAOB NOCTOAHHOIO
TOKa C perynMpoBaHuMeM 4acToTbl Bpalw,eHus;

- yacTb 2. O6wue TpeboBaHUA. HoMUHaNbHbIE faHHble HU3KOBOJIbTHbIX 3/IEKTPONPUBOLOB NEPEMEHHO-
ro Toka C perysiMpoBaHMem 4acToTbl BpalleHus;

- yacTb 3. TpeboBaHMA NO 3/1EKTPOMArHUTHOW COBMECTUMOCTM U cneuunasibHble MeToAbl UCTNbITaHWI;

- yacTb 4. O6wue TpeboBaHUa. HoMUHaNbHbIE AaHHble 3N1EKTPONPUBOAOB NEPEMEHHOIO TOKa Ha Ha-
npsxeHue cebiwe 1000 B n go 35 kKB BKAOUYUTENLHO;

- yacTb 5. TpeboBaHna 6e30NacHOCTMH;

- yacTb 6. PYyKOBOACTBO MO OMPefesIeHNI0 pexuma HarpyXeHus u cooTBeTCTBUSA HOMWHANbHOMY TOKY;

- 4yacTb 7. MHOTODYHKLNOHANbHBLIA MHTEPdENC N NONb30BaTENbCKUN NPOUAb KOMMNIEKTHLIX 3/1€KTPO-
npuBOAOB;

- yacTb 8. Cneyundumkaumsa HanpsXXeHUn Ha CMI0BOM BXOAE;

-y4acTb 9. DHeproaPPeKTUBHOCTb CUCTEM CUIOBLIX 3/IEKTPONPUBOAOB, NyckaTenei anekTpoasuratens,
CU0BOI 3/IEKTPOHUKMN M 3N1eKTPOMEXAHNYECKMX KOMMNNEKCOB Ha UX OCHOBE.

Kaxpas yacTb B fanbHeiwem MoxeT ObiTb B CBOIO oyepefb pasfefieHa Ha oTAe/IbHble YyacTu, Nny6aunky-
emMble Kak MexAyHapoaHble cTaHAapThbl, TEXHUYECKNE cneyndukauum nam TeXHUYeckne oTyeTbl, HEKOTOpbIe
M3 KOTOPbIX K HACTOSLWEMY BpeMeHN yxe m3gaHbl. Aipyrne 6yayT m3gaBaTbCA C NPOAOJIKEHUMEM Hymepauuu,
noeHTUuUUUpyroLW e HoMep 4aHHON oTAeNnbHONM YacTu, Hanpumep IEC 61800-9-2.
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daHHaa vacTb IEC 61800-9 aBnsAetca cTaHA4apPTOM, XapakTepusyrwuwmnm 3Heproa @ ekTMBHOCTb CUCTEM
3/lekTponpueoga, cojepxalwux nyckatesb unum npeobpasosBaTesib C perysiMpoBaHnem 4acToTbl U Hanpsxe-
HusA. Ero uenbio ABnsetca obecnevyeHne NpoM3BOAUTENA MPOCTON U ACHOW OCHOBOW ANA CpaBHEHUS 3HepreTu-
YEeCKNX XapaKTepucTUK 3/1eKTponpmMBOA0B, 4TOObl YyNyyYlWNTb CBOK NPOAYKUUIO, noTpebuTento obecneynTb Ac-
HOCTb U UH(POPMATUBHOCTbL, @ TakXe HafeXHYI CCbI/IOYHY 6a3y AN PeryiAaToOpHbIX OPraHoB U CTaH4apToB
Nno xapakTepucTukam aHeproadPeKTUBHOCTHU.

Cepusa ctaHpgaptoB IEC 61800-9 (DHeproapekTMBHOCTb CUCTEM CWUIOBbLIX 3/1IEKTPONPUBOAOB, NycKa-
Tenel anekTpoABuraTesns, CUI0BON 3NEKTPOHMKN U 3TEKTPOMEXAaHNYECKMX KOMMIEKCOB Ha MX OCHOBe) 6yaeT
BK/IOUATb criefyloume yacTu:

YacTb 9-1. O6wume TpeboBaHna K cTaHfapTnsaunum aHeproapPekTMBHOCTM 060pyAOBaHUA C 3N1eKTpo-
npuBOAOM Ha OCHOBe KomnaekcHoro nogxona (EPA) n kBasnaHanutuyeckoin mogenm (SAM)

YacTtb 9-2. MokasaTenn aHeproadpekTMBHOCTM CUCTEM CUIOBbIX 3/IEKTPONPUBOAOB U NyckaTenei anek-
TpoaBsuratens

\
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M E X T OCVYAAPG CTUBTEHH HBDB 1 CTAHOAPT

CUCTEMbI CUNOBbLIX 3/IEKTPOMPUBOAOB C PEFY/IMPYEMOW CKOPOCTbLIO

YacTtb 91

OHeproaekTMBHOCTbL CUCTEM CUJIOBbIX 3/71IEKTPONPUBOAOB, NycKaTesiell anekTpoaBuratens,
CUI0BOV 3M1EKTPOHUKN U 3/1EKTPOMEXaHNYECKMX KOMMAEKCOB Ha MX ocHoBe. O6uine TpeboBaHUs
K CTaHAapTM3aumm aHeproadeKTMBHOCTM 060pYyAOBaHMSA C 3/1IEKTPONPUBOLAOM Ha OCHOBE
KoMmnsiekcHoro nogxoga (EPA) n kBasmaHanutnyeckom mogenn (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)

[ata BBegeHuna — 2024—07—01

1 O6nactb NpMMeHeHUs

HacTosiwunii cTaHgapT onpeaensieT o6y MeTOA0M0MMI0 CTaHAAPTM3aLUN SHEPTOIN PEKTUBHOCTH fH0-
60ro 3/1eKTPOMEeXaHU4Yeckoro KOMnaeKca, OCHOBaHHY Ha CUCTEMHOM MNOAXOAeE.

HacTosiwuii cTaHgapT nobyxaaeT nNpouiibHble KOMUTETbl MO TEXHOMOMMAM, UCMO/Mb3YIOWUM 31eKTPOo-
npusBoj (Tak Ha3biBA€MbIM 3/1€KTPOMEXAHMUYECKMM KOMM/eKcam), paccMaTpuBaTb NOTEPU MOLLHOCTU B 3/EK-
TponpuBoge, ABUXYLLEM COOTBETCTBYHOUWMWI MexaHU3M, ANs pacueTa obuwei aHeproadeKkTUBHOCTN BCErO
Komnaekca.

PacueT OoCHOBaH Ha MCMO/Ib30BaHWM aHANUTUUYECKUX MOJenei, onucbiBalWmux pexumbl pa6oTbl npu
pas3nIMyHbIX CKOPOCTSIX, Harpyskax W mnaysax, a TakkXe OTHOCUTE/IbHble MOTepu B COOTBETCTBYHLUX ToukKax
MeXxaHU4yeckux xapakTepucTuK 3/1eKTponpuBoAaa.

HacTosiwunii cTaHgapT npeacTaBnseT MeToA40/0MM0 onpeAeneHns NoTepb Kak BCEro afieKTpoMexaHuue-
CKOTo KOMMJeKca, Tak U OTAE/bHbIX €ro yacTeii.

HacTosiwuii cTaHfapT NPpMMEHUM K 3N1eKTPONpUBOAAM C NyckaTeNnsiMu Wau ¢ npeo6pasoBaTensaMy ya-
CTOTHI.

HacTosiwuii cTaHpapT He ycTaHaBAMBaeT Tpe6oBaHMUS K AOKYMEHTaM No BO3AECTBMIO HA OKPYXaloLyio

cpeay.

2 HopmaTuBHbIE CCbIIKM

B HacToAwem cTaHAapTe UCNOJIb30BaHbl HOPMATUBHbLIE CChIJIKW Ha cnefyllme craHgapTtel [4na gatn-
POBAHHBIX CCbINIOK MPUMEHSAIOT TOIbKO YKa3aHHOe u3gaHue CCbIJIOYHOTro ctaHgapTa, AN18 HefaTUPOBaHHbIX —
nocnegHee nsgaHune (Bkaw4vas Bce M3MeHeHUs)]:

IEC 60050-161, International electrotechnical vocabulary — Part 161: Electromagnetic compatibility
(MexayHapoaHbIi 3N1eKTPOTEXHUYECKMA cnoBapb. naBa 161. DnekTpoMarHMTHass COBMECTUMOCTD)

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) [MawWwuHbl anekTpnyeckne BpawarLmecs.
YacTb 2-1. MeToAbl onpeAeneHns notepb M KoadduumeHTa NONe3HOro 4eNCTBMSA BpallaloWnNXca anekTpuye-
CKMX MaluH (3a UCKIKYEHNEM MalWH 418 NOABUXHOIO coctasa)]

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 (MawwuHbl 3anekTpuyeckne Bpaujarmowmecsa. Yactb 2-3.

M3paHne opuuynanbHoe
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CneuunanbHble MeTOAbl onpefefnieHUsa noTepb U 3PP EKTUBHOCTN MHAYKLUMOHHBLIX ABUratenell nepeMeHHoro
TOKa C NnuTaHuem OT npeobpasoBaTens)

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 (CucTemMbl CMI0OBbLIX 3/IEKTPONPUBOAOB C PETY/IMPYEMON CKOPOCTbHO.
YacTb 9-2. OHeproapheKkTMBHOCTb CUCTEM CUIOBbLIX 3/IEKTPONPUBOAOB, NycKaTenen anekrpogBuraTens, cu-
NOBOW 9M1EKTPOHUKM W 3/IEKTPOMEXAHUYECKUX KOMMMIEKCOB HA UX OCHOBE)

3 TepMuHbI, onpeaeneHnsi, 0603HaUYEHNA N COKpaLLeHUs

3.1 TepMuHbI U onpenesieHns

B HacToAwem cTtaHgapTe npumeHeHbl TepmuHbl 1 onpegeneHna no IEC 60050-161, a Takxe crepyio-
LMe TEPMUHbI C COOTBETCTBYOLW UMY ONpeaeeHUaMu.

ISO n IEC nogaepxuBatT TepMuHonormyeckme 6asbl gaHHbIX A8 UCNONb30BaHWA B cTaHgapTax no
cnepywowum agpecam:

- dnekTponegus IEC, koTtopas gocTtynHa Ha http://www.electropedia.org/

- OHManH-nnatgopma npocmoTpa ISO, goctynHaa Ha http://www.iso.org/obp

3.1.1 pabounii umkn (duty profile): ®yHKuMs, Bblpaxaluas 3aBUCMMOCTb Harpysku OT BpPeMeHU
paboThl.

3.1.2 vHAEeKC 3HeproaddekTuBHOCTU; NI (energy efficiency index, EEI): BennuuHa, xapaktepusy-
towas KMJM anekTpomexaHMyeckoro Komnaekca, noayyaemas B pesy/ibTaTe CUCTEMHON OLEHKN ero aHeproad-
P EKTUBHOCTMN.

3.1.3 3/IEKTPOMEXAHNYECKNI KOMMNEKC; IMK (extended product, EP): McNnoNHUTENbHbIA MexaHu3m
BMeCTe C 3/1eKTPOMALUNHHOW CUCTEMON MAN KOMMNAEKTHbIM 3/1EKTPONPUBOLOM.

MpumeuvaHne 1— CM. PUCYHOK2.

PUCYHOK 2 — 2n1eKTpOMeXaHUYeCKUA KOMM/IEKC

3.1.4 cucTeMHbIi Noaxoa K 3HeproadpdeKTUBHOCTM 3/IEKTPOMEXAHMYECKOTO KOMMJieKca (extended
product approach, EPA): MeTogonoruss onpegeneHus MHAaekca 3HeproadpekTMBHOCTM 3eKTpoMexaHuue-
CKOro KOoMnsjekca C y4YeTOM CKOPOCTM W MOMEHTa MCNOSIHUTEeNIbHOTO0 MeXaHu3Ma, OTHOCUTeNIbHbIX NoTepb B
3anekTpoMalWnHHONU cucTteme n pabouyero uukna.

3.1.5 ymkn paboTbl 3/1EKTPOMEXAHNYECKOrO Komrnekca (load-time profile): Jona BpemeHu pa6oThbl
3/1eKTPOMEXaHMYECKOro KoMnaekca B KaxAaolh pabouyeil Toyke MO OTHOWEHWUIO K obuiemMy BpeMeHu paboTsl
KOMnekca.
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MpumeuyaHune 1— O6bLIYHO LMKN NpeACcTaBAAETCA B BUAE BPEMEHHO' gnarpammebl.
MpumeyaHne 2— B UMK MOXET ObITb BK/IIOYEH PEXUM May3bl.

3.1.6 obopyaoBaHue ANs ynpaBneHus asuratenem (motor control equipment): KoMmnnekTHblli npe-
obpasoBaTtesib UK NyckaTesb.

3.1.7 3neKTpomMawmHHaa cuctema (motor system): KomnnekTHblIi npeo6pa3oBaTenb WAU MyckaTenb
n aBuratensb.

3.1.8 KBasnaHanmtTuyeckass mMogesib (semi analytic model, SAM): Mogenb AnA pacyeTa noTepb B
3/1eKTponpuBoAe WUAN UCNOMHUTENIBHOM MeXaHu3Mme.

MpumevaHne 1— KBasnaHaimtmyeckass moaesib COAEPXUT CbVIBI/ILIeCKI/Ie, mMareMaTtunyeckne napameTpbl KU an-
ropuTMbI pacyeTa.

3.1.9 TpaHcMuccusa (transmission): /1060 KOMNOHEHT, COeAMHALWMIA Ban ABuratens ¢ pabouyeii ma-
WWHOWM, Hanpumep HacocoMm (MydTbl, peaykTopbl U T. M.).

3.2 O603Ha4YeHusa 1 cokpawieHus

3.2.1 “Electrical — noTpeb6seHne 3/71€KTPO3HEPTNUN 3/TEKTPOMEXAHNYECKUM KOMMIEKCOM 3a HEKOTOpbIi
nepnog BpemeHu.

3.2.2 KD— oTHoweHNne cpefHeB3BELWEHHOW 31€KTPUYECKOA MOLWHOCTN, KBT, NnoTpe6nsiemMoii anekTpo-
MeXaHU4YeCcKMM KOMMN/EeKCOM, K HOpMaTUBHOW noTpebnsemoin mowHocTn “Reference-

3.2.3 "Electrical — anekTpuyeckas MOWHOCTb, KBT, noTpebnsemas 3NeKTpoOMexaHN4eCKUM KOMMNIEKCOM
B HEKOTOPbI/A MOMEHT BPEMEHMU.

3.2.4 "Electrical Max — anekTpuuyeckasa MOLWHOCTb, KBT, noTpebnsaemas 3f1eKTpPOMEXaHUYECKUM KOMNaek-
com npu 100 % ckopocTtu n 100 % MoOMeHTa Harpysku.

3.2.5 Pj— noTtpe6neHne mouiHoCTH, KBT, B paboueii Touke /.

3.2.6 P_ COntr0] — noTepu MOLWHOCTW Ha ynpaBfeHue.

3.2.7 PN— HopmaTuMBHas MOLWHOCTb, TUNUYHAsS ANS knacca 0o60pyaoBaHNst 0AMHAKOBOW HOMUHANbHOM
mouwHocTu (cm. IEC 60034-1).

3.2.8 Pout CDM — BbIXxo4Has MOLWHOCTb KOMMJ/IEKTHOro npeobpasoBartens, nosydyaemasa nocne namepe-
HUA NoTepsb.

3.2.9 Pout PDS — BbIXxO4HasA MOWHOCTb KOMMAEKTHOro 3afiekTponpusoga, nonydyaemas nocne mamepe-
HUA NoTepsb.

3.2.10 Pr— HomMuHanbHaa MOWHOCTb 060pyA0BaHNs, 3anaB/IeHHAA NPOU3BOAUTENEM.

3.2.11 ~Referense — HOpMaTMBHOE NOTpPeb/ieHNE MOLWHOCTM 3/IEKTPOMEXaHNYECKUM KOMM/IEKCOM, onpe-
feneHHoe COOTBETCTBYWOLWMUM NPOMUNbHBIM KOMUTETOM.

3.2.12 PL— noTepun aneKkTpuyeckoih MOLLHOCTH.

MpumeuvaHne 1— B PL CDM, PL Mot n PL Aux niaekc CDM o3HauyaeT KOMMN/IEKTHbIA npeobpasoBaTtens, Mot
O3Hayaet Asuratesnib, Aux O3HavaeT [OMNoSIHUTesIbHOe 060pyaoBaHue, Hanpumep kabenu, TpaHcdopmMartopbl, PUNLTPbI.
OTHOCMKTENbHbIE MOTEPU MOLLHOCTM NPEACTaBAAT 4O/ NOTEPb MO OTHOLIEHUID K HOPMATUBHOW MOLLHOCTH.

3.2.13 PL CDM — noTepu MOLLHOCTM B KOMNJIEKTHOM npeobpa3soBaTene.

3.2.14 PL CDM determined — noTepy MOLLHOCTU B KOMMN/EKTHOM npeobpasoBaTtene, onpefesieHHble Me-
TOAOM M3MEpPEHUA NOTepb.

3.2.15 PL CDM Native — noTepy MOWHOCTM B KOMNJEKTHOM npeobpasoBaTtesie, OTHECEHHbIE K HOMMU-
HaNbHOM KaXyLl,encsa MOLHOCTH.

3.2.16 PL jnverter— noTtepu MOLWHOCTN B UHBEPTOPHOM 3BEeHEe KOMMNEKTHOro npeobpasosarens.

3.2.17 PL PDS determined — noTepu MOWHOCTM B KOMMNJ/IEKTHOM 3/1eKTponpueoe, onpejesieHHble MeTo-
AOM M3MepeHUus noTepsb.

3.2.18 PL Mot— cymmapHble noTepu MOLWHOCTU B ABuUratesne, onpegensembie no IEC 60034-2-1:2014,
meTof 2-1-1B AnA nutaHusa oT npeobpasosaTtesnsa (HECUHycOMAaibHbIM HanpsXeHnem).

3.2.19 fw — Bpems paboTbl o60pyaoBaHus.

3.2.20 Tj— momeHT B paboueit Touke /, Hm.

3.2.21 TFj — npoueHTHas 40N BpeMeHW paboTbl 3/1IEKTPOMEXaHUYEeCKOro KOMMJeKca B KOHKPETHOI
pabouyei Touke /.
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4 TpeboBaHUA K COBEPLLUEHCTBOBAHUIO CTaHAAPTOB MO 3HEProaeKTUBHOCTH
3/1eKTPOMEXaHNYECKOro KoMr/iekca

4.1 O6uwwme nosioxeHus

[aHHblli cTaHgapT onpegenseTr MeTOAO/OTUI0 onpedeneHns uHaekca aHeproaddekTusHocTn (M3I)
OMK no ero kBasnmaHanutuyeckoih mogenu (SAM). MeToaonormas ocHoBaHa Ha cUCTeMHOM noaxoge Kk AMK
(EPA) kak 06bekTy, MHTerpupylouw,emy Bce npoueccbl npeobpasoBaHna U LeneHanpaBleHHOro UCNonAb30Ba-
HUA 3/1EKTPOIHEPTUN.

TpebyeTca ycTaHOBUTbL 06A3aHHOCTU M 3ajayM 3aMHTEepPecOBaHHbIX CTOPOH, CO34aloWnX U NCNONb3YI0-
WNX cTaHgapTbl No pasiMyHbiMm DMK, a Takxe NMOTOKM AaHHbIX B 3TUX NpoLeccax.

a) PaccmaTpuBaeTcsa cneuynduueckas mHdopmaumna no o60pyaoBaHU0 KOMNaekca:

- MexaHu4yeckne xapakTepucCTUKM WUCNOSIHUTENIbHOTO MeXxaHu3Ma, 3asB/ieHHble Npou3BoAMTeNIeM WU
APYTUM 3aMHTepecoBaHHbIM Cy6bekTOM (KOHTPO/IUPYIOLWMWIA opraH nnu gpyrasa opraHusauuns);

- noTepu B 3N1eKTPOMALIVHHON CUCTEME UM ee cocTaBAAKwWNX (ABUratenb, KOMNAEKTHbIA npeo6paso-
BaTenb, nyckatesnb) B paboyux Touykax 4aCTUUYHON Harpyskn. OHM AO/KHbI O6bITb YCTAHOBMIEHbl Pa3/IMYHbIMU
npouvssoauTenamun B coorsetcteumn ¢ IEC 61800-9-2.

b) PaccmatpuBaeTca nHdopmayma no UCNONHUTENBHOMY MEXaHU3My:

- pabouunin UMK UCNONMHUTENBHOIO MexaHu3ma. 3anHTepecoBaHHble Cy6beKkTbl MOryT, K IpuMepy, npej-
CTaBUTb TUNUYHbIE NpUMeHeHns DMK c COOTBETCTBYIOLWMMUN NPUMEHEHUIO pabounMun LUKIaMK.

c) CncTeMmHbIli NoAxon MCNONb3yeTca AN onpefesieHWs MWHAekca 3HeproadpdekTuBHocTu (notepw,
KN4, pacxop aHepruv n 1. n.):

- IEC 61800-9-2 onpegensietr mMeTo4bl OonpefeneHnss NoTepb B 3/1IEKTPOMALWIMHHOW CUcCTeMe 3Kcnepu-
MEeHTaNbHbIM WUIN pacyeTHbIM CNOCO60M;

- Opyrve 3amHTepecoBaHHble Cy6beKTbl (KOHTPONIMPYIOLWMWA opraH Uau gpyras opraHusauuns) onpegens-
10T, KakKuM 06pa3oM 06beAVMHWUTb NOTEPM B 3/IEKTPOMALWMHHOW CUCTEME WU Harpyske, 4yTo6bl OLEHUTb 00N
MHAEeKC aHeproadekTMBHOCTM BCero OMK B KOHKPETHOM MPUMEHEHUMN.

B3anmogeicTBue mexay pas/iMyHbIMU 3aUHTEPECOBaHHbLIMKW CTOpPOHaMMK Mpouecca NpeAcTaB/eHO Ha
pucyHke 3.

4 I FOCT IEC 61800-9-2

MpounsBoauTens ABurarens
OnpegeneHre OnopHbIX TOYEK
UaCTUYHO Harpysku, B KOTOPbIX
HaJo 3HaTb NoTepu B ABuratene

MoTepn B HOPMATUBHBIX roTepu B HOPMATUBHbBIX
OMOPHbIX TOUKAX OMOPHbBIX TOUKAX

T *|.L 41

1 yNpaBAsioLwmux cucTem

PUCYHOK 3 — YUaCTHVKM 1 OTBETCTBEHHOCTb B NpoLeaype onpeaesnieHns MHaeKca aHeproadeKkTUBHOCTH
3N1EKTPOMEXAHNYECKOro Kommniekca
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MpumeuaHue 1— lMpousBoauTeNM asurateneii N KOMNAEKTHbIX Npeo6pasoBartesneii MoryT nepeaaBaTth [AaH-
Hble HaNPAMY NPOW3BOAUTENIO KOMMEKTHOTO 3/1EKTPONPUBOAA (I/IEKTPOMALLNHHOW CUCTEMBI).

MpumeuaHune 2— Ecnu anekTpoMallnHHas cucTema 6asnpyeTcsl Ha nyckaTtesie, B NOTepU 3/1eKTPOMALLNHHOIA
CUCTEMBI BK/OYAOTCA TOIbKO NMOTEPW B ABUraTesne.

4.2 OTBETCTBEHHOCTb CTaHAapTa WM TEXHUYECKOro KOMUTETA B YaCTU 3/IEKTPOMEXaHNYEeCKUX
KOMM/1eKCcoB

OCHOBbIBasACb Ha O6WMX NPUHLMNAX, U3TOXKEHHbBIX B HACTOALWLEM cTaHAapTe, 3anHTepecoBaHHble nuua
(KOHTpONMPYOWNWA opraH wunu gpyras opraHnusauuns) MoryT YTOYHUTb KBasMaHanuTuyeckyt MOLesib Harpysku
n Bcero AMK npMMeHUTENIbHO K KOHKPETHOMY TUMNY NMPOAYKLUN.

3anHTepecoBaHHble Cy6bekTbl (KOHTPOAMPYKOLWNUA OopraH unu gpyras opraHusauus) AO/MKHbl YTOUYHUTb
N HOPMUPOBATb:

- 04MH nnun 6onee npodunein Harpy3km (MexaHMYecKUx xapakTepucTuk) NS KOHKPETHOro NpuMeHeHus,
Kak onucaHo B npunoxeHun C;

- 04AuH nnn 6onee pabouynx LUKNOB (XapakTepucTuk BpemMss — Harpyska) 415 KOHKPEeTHOro NpuMeHeHus,
KaK onucaHo B npunoxeHun C;

- noagxonslwmnii meToq onpeAeneHnsa NoTepb B MPOMEXYTOUYHbIX paboumx Toykax no AaHHbIM ABuratens,
KOMNNEKTHOro npeobpasoBaTesia U KOMNJIEKTHOro afnekTponpusoga (cm. 7.3);

- KBasmaHanutuyeckasa mogenb MK, ocHoBaHHasa Ha CUCTEMHOM nNoAxoje, Kak onucaHo B pasgene 7,
C NCNO/MIb30BAHMEM OMOPHbLIX TOYEK YACTUUYHOW Harpysku anekTponpusopa, kak ato onmcaHo B IEC 61800-9-
2:2016, npunoxeHue E;

- MeTo4 onpegeneHna uHAekca 3HeproadekTnsHocTn IBMK B pamkax cBoeli OTBETCTBEHHOCTHU
(Hanpumep, npunoxeHue B).

CtaHgapT Ha DMK nam TeXHM4YeckMin KOMUTET MOTYT AeknapupoBaTb SONYCTUMbIE OTK/IOHEHUS NOTEPb
npyM 4acTUYHbLIX Harpyskax, kak aTto onpegesieHo B IEC 61800-9-2.

MpumeuvyaHne — [aHHble HA 3/IEKTPOMALLVHHY CUCTEMY MOTYT BK/OYaTb AAHHbIE KakK HA KOMMIEKTHbIA 3/1ekK-
TpoOnNpuBO4, Tak U Ha KOMMJIEKTHbI npeobpa3oBartesib U oTAeNbHy0 mMawnHy. CtaHgapTt IEC 61800-9-2 npepgocTtaBnsiet
NHopMaLmio 06 OLLEHKE AaHHbIX 3/1IEKTPONPUBOAA MO AaHHbIM MalUUHbI U KOMMIEKTHOrO npeobpasosartens.

KonnyecTtBO OMOPHbLIX TOYEK YACTUYHON HArpyskun, MCNOSIb3YEMbIX B KBa3maHaantTuyeckon mogenn 9MC,
orpaHnynBaeTcs pa3yMHbIM BbIGOPOM U3 BOCbMU TOYEK.

4.3 3nemMeHTbl CUCTEMHOrO nogxoaa K OMK

KBasnaHanntnyeckasa mogens DMK no3BonsieT HaTM NoTepu B N10OGbIX TOYKAX YACTUYHOW Harpysku Mo
NoTepsM B HOpMAaTMBHbIX OMOPHbIX TOYKax. Heob6xoaumble ANA 3TOro 3/leMeHTbl NpeacTaBfeHbl B Tabnunuye 1
MU Ha pucyHke 6.

Utob6bl onpefennTb obuime notepu SMK B KOHKPETHOM NPUMEHEHUU, HEOO6XOAMMO OCYLLeCTBUTb psf
waros.

a) KBasmaHanutunyeckasa mMoaesib 3/IEKTPOMaLLUNHHOW CUCTEMBI, npeacTaBneHHas B IEC 61800-9-2,
onpepgensetr OTHOCUTE/IbHbIE MOTEPU B HECKOJ/IbKUX HOPMA/IM30BaHHbLIX OMOPHbLIX TOYKaxX. D/ieKTpoMallMHHasn
cucTeMa MOXeT npeacTaBnaTb cO60M KOMNAEKTHbIN 31€KTPONpUBOA4 WU ABUraTeNb C KOHTAKTOPOM, nyckaTe-
nem T n

- Ecnu anexkTpomawmnHHaa cuctema SABAAETCA KOMMNAEKTHbIM 3/1eKTPONPMBOAOM, €e KBasnaHanutuue-
ckas Mofeflb OCHOBaHa Ha NpuUHUMNE 3Ta/IOHHOr0 KOMMJEKTHOro 3/eKTponpuesoja, KOTOpbi npeactasnser
Cc060li «TUMUYHbIN» KOMMMEKTHbIA 3/1€KTPONPUBOA, C KOTOPbIM CpaBHWBAETCS peasibHbllii 31eKTponpuBog no
3HepreTnyeckol ahPeKTUBHOCTH.

- Ecnn anexkTpomawwnHHaa cuctema npepctasnfeT coboil gsuratenb C nyckatenem, pacyeTr noTepb
ynpowaeTcs, He Tpebys 3Ta/IOHHOro nyckarens.

b) KBasuaHanntmyeckasa mopesib UCMNOJIHUTE/IbHOIO MexaHu3Ma (Hacoca, komnpeccopa, BEHTUNSA-
Topa U T. n.) onpepensaet notepu unu KN B MmexaHuaMe B ero TUMUYHbIX pexumax paboTbl. ITO onpegenexHune
NeXWUT B 30He OTBETCTBEHHOCTW NPOU3BOAUTENA MexaHu3ma Wi COOTBETCTBYIOLWETO TEXHUYECKOTO KOMuUTEeTA.

c) Mogenb aHepreTnyeckon 3P(EKTUBHOCTN 3NEKTPOMEXAHMYECKOrO KOMMJIeKCa o6beauHsier
KBasnaHanuTuyeckme MoLenu 37eKTPOMallUHHOW CUCTeMbl U UCNOMIHUTENbHOT0O MexaHusma (Bknw4yas Tak-
xe KMNA TpaHcmuccuun). OTBETCTBEHHOCTb 3a ee pa3paboTky nexut Ha npoussoguTene DMK uan gpyrom
3aMHTepecoBaHHOM nuue. OueHka 3aHeproaddekTnsHocTh OMK OCHOBaHa Ha AaHHbIX, COOTBETCTBYIOLUX
KOHKPEeTHOMY NPUMEHEHU Komnnekca (Bkaw4yas pabouyme Touyku, pabouumini umkn, Bpems paboTbl M T. N.), No-

5
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3BO/IAWMNX B KOHEYHOM CUeTe OLEHUTb WHAEKC 3HEepProaeKTUBHOCTU. NHAEKC No3BONSAET CpaBHUTbL 3Hep-
roaPeKTUBHOCTb Pa3/INYHbIX 3/1EKTPOMALINHHBIX CUCTEM A1 4AHHOTO MPUMEHEHUA UAKW passinyHbie Pexu-

Mbl paboTbl Ana gaHHoro dMK.

Ta6nuua 1— MuHMMabHbIE TOKA Harpy3ky B pa3fiMuHbiX paboumnx Toukax

ONeMeHThlI,
Heo6xoAuMble Ans
oueHkn N33 IMK

KBa3naHanutnyeckas
Mojenb 3aneKTpoma-
LUMHHOI CUCTEMbI

KBasnaHanutnyeckas
mogens MK

Mopenb aHepretuye-
CKOW 3pheKTMBHOCTH
3MK

VicxofHble faHHble

XapakTepucTuku
3/1eKTPOMALLVHHO
cucTembl (KOMMNOHEH-
Tbl, UX HOMUHA/IbHbIE
napameTpbl U T. Mn.)

PelieHve kBasmaHa-
nnTUYecKoi mogenu
3N1eKTPOMAaLLNHHOA
CUCTEMbI 1 XapakTepu-
CTUKN UCMONMHUTENBHO-
ro MexaHvm3ama

Pelwiexne kBasnaHanu-
Tuyeckoi mogenn IMK
1 TpeboBaHnsa K mexa-
HU3MYy (paboumnin umkn,
Bpems paboTbl)

BbIXOAHble faHHble

OTHOCUTE/IbHbIE  MOTe-
py  3M1eKTPOMaLLUHHOIA
cUCTEMbI B HOpPMATUB-
HbIX OMOPHbIX TOUKAX

OTHOCUTENbHbIE MNOTe-
py MK B HOpMaTUBHbIX
OMOPHbIX TOYKaX

N33 DMK ansa pgaHHoro
NnpUMeHeHns

Ccblnkun

IEC 61800-9-2

CraHgapT Ha
OMK

CraHpapTt Ha
OMK

5 TpeboBaHuA K KBadnaHa/iMTnyeckom mogenu 3MK

OTBETCTBEHHOCTb

IEC SC 22G, TC2

MpodnnbHbI KOMUTET
Nno UCNOSTHUTENbHbIM
MexaHusmam (Hanpwu-
mep, 1ISO TC 115,
TC117, TC118)

MpodunnbHbIA KOMUTET
no dMK (Hanpuwmep,
ISO TC 115, TC117,
TC118)

KBasmaHanuTuyeckme Mofenn Heo6XoAUMbI ANA ONpefeneHUss OTHOCUTE/bHbIX MOTEPb B COCTABHbIX
yacTax KoMNnaekca c Luesnblo onpeaenerHns ob6uux notepb AMK HA OCHOBE CMCTEMHOro noaxoaa.
B gaHHOM pasjgene onucaHbl 6a3oBble Tpe6oBaHWUSA, KOTOpble A40/KHbI GbiTb BbIMOJIHEHbLI, YTO6OLI WC-

no/sib30BaTb KBa3naHaiUnTU4eCckKyo Moje/b.

KBasnaHanutuyeckasa mogens MK gonxkHa BkAw4YaTh cnegyrolme acnekTbl:
- cpefiHue napameTpbl paboyux ycnoBuii nNpu onpepeseHn Notepb B UCNOMHUTENBHOM MeXaHW3Me;
- TUNUYHbIE MEXaHWYeCKNe XxapakTepucTuku (Npodnau Harpyskm) MCNOMHUTENBHOTO MexaHu3ma,;
- TUNUYHble paboyne UUKbl (XapakTepucTUKM BPEMS — Harpyska) MCNOSIHUTENIbHOTO MEeXaHu3ma;
- TUNUYHbIE AONYCTUMbIE OTK/IOHEHWA NOTEPb B UCNONHUTENILHOM MeXaHu3me;

- OTHOCWUTE/IbHbIE NOTEPU B 3]'IeKTpOMaUJMHHOI7I cucrteme B COOTBETCTBUNM CAaHHbIMU, coaepXaWwWnmMmucs

B IEC 61800-9-2.

PesynbTaTbl aHann3a kBasMaHanuTUYECKOn MoAenu UCNonb3ylTcs AN pacdeTa M3 (MHAekca aHep-
roap P eKTUBHOCTU), XapakTepu3yLero KoiM4ecTBEHHOE pasinuMe Mexay TUNUYHbIMU 3P DEKTUBHBIMU U
TUNWYHLIMU HEI P EKTUBHLIMU NMPUMEHEHUSMU.
3HauyeHne VI3 6yaeT 4aHO B MeTpuUecKoli cuctemMe, 4To NO3BOMIUT €ro NpefcTaBUTb B AOKYMEHTaLuu

nofb3oBaTeneii unu katasnore.
YT106bl OLEHUTb 3IHEPTOaPEKTUBHOCTL CUCTEMbBI, AO/KHbI GbiThb B3AThl B pacyeT BCe €€ KOMMOHEH-
Tbl. PerynupoBaHne CKOPOCTU, OCYLLECTB/ISEMOE KOMMN/IEKTHbIM 3/1€KTPONPMBOAOM, UMEET NpenmylecTsa Bo
MHOTMX MexaHW3Max, 0fHaKo COMpPOBOXAaeTcs AONO/THUTENbHLIMU NOTEPAMMU.
focTuraemoe aHeproc6epexeHne 4acTo 3aBUCUT OT ONOPHOI TOUKK, B KOTOPOiK pa6oTaeT IMK, Kak 3To-
ro TpebyeT KOHKpeTHOe MpuMeHeHMe.
MoaToMy HEO6X0AMMO Hanuume MHGOPMALUN O NPUMEHEHUMN N pexume paboTbl B HEM, KOTOPYO Npeao-

CTaBNseT TEXHUYECKUI KOMUTET, onpegenaa KBasmaHanuTueckyr moaenb ANA NpUMeHAEeMOro KOHKPEeTHOro

SMK.

Ons onucaHna 3MK u ero pa6oTbl 0CO6eHHO MOMe3Hbl ABE 06BLEKTHO HaNpaB/fieHHbIE XapaKTepPUCTUKN:
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a) MexaHu4deckast XapakTepucTuKa (3aBUCMMOCTb MOMEHTa WM MOLWHOCTU OT CKOPOCTK). DTa xapak-
TepucTuka mnokasbiBaeT, Kak MOMEHT, Tpebyemblii Ha Ba/sly UCNOMHUTE/IbHOTO MexaHu3ma, 3aBUCUT OT CKOpO-
ctn. dopma 3TOl XapakTepucTukM 3aBUCUT OT TMNa MexaHu3ama (Hacoc, BEHTUAATOP U T. N.);

b) BpeMeHHas guarpamMma Harpys3ku, nHaye HasblBaemas pabouynm uukiom. 3Ta AuarpamMma Onuchl-
BaeT YPOBHM MOLWHOCTM, TpebyeMoli MexaHW3MOM, B TOM 4YuUC/e B pexume naysbl, a Takke A0/ BpeMeHH,
3aHMMaemMoro paboToii Ha JaHHOM ypOBHe B 06UieM Lukae. dTa guarpamma TeCHO CBfi3aHa C TUNOpasMepom
ABuratens u xapakrepom pa6oTbl MK B aHHOM NPUMEHEHUN.

OTn fBe XxapaKTepuUCTUKM MOTyT ObiTb MCNOMIb30BaHblI Kak UCXOAHble AaHHble Npu CPpaBHEHUU BO3MOX-
HbIX pelweHunini B 06/1aCTN 3HEProaP P ekTUBHOCTH.

B npunoxeHun C gaHbl NnpuMepbl MeXaHU4YeCcKUX XapakTepucTuk, a Takke npumMmep onpepesieHns onop-
HbIX TOYeK B paboyem uukne. laHHOEe NPUTOXEHNE TakKXe UAMICTPUPYET BO3MOXHOCTb COBMECTHOIO 1 B3Be-
LWWeHHOro onpepfeneHns 3aTpaTr 3HepPrum NPovM3BOACTBEHHbBIM MEXaHW3MOM C Leflbl0 CPaBHEHUA pPas3/InYHbIX
apXMTEKTYp 3/1eKTPOMAalIMHHOW CUCTEMbI C TOUKM 3pEHUS aHeprocbepexeHus.

6 Tpe6OBaHVIF| K KBa3viaHa/INTU4eCKoi mMogesin 3/'IeKTpOMaLIJI/IHHOl7I CUCTEMDI

6.1 O6wme nonoxeHus

KBa3maHanutuyeckas mMofesnb 3/1€KTPOMALWNHHON cUCTeMbl (HanpuMep, KOMMNEKTHbIA 31eKTponpuBoL,)
BK/lOYAEeT BCe napamMeTpbl, KOTOpble HEOO6XOAUMbI ANSA ONpefesieHUs OTHOCUTENbHbIX MOTEPb B OTAE/bHbIX
OMOPHbIX TOYKaAX B KOOpAMHATaX MOMEHT — CKOPOCTb.

OnpegeneHne 332 IOMK TpebyeT onncaHus OTHOCUTE/IbHbLIX MOTEPb 3/1IEKTPOMALIMHHOW CUCTEMBI C
uenbto Bblbopa Hambonee ahhekTMBHOroO peweHus.

Bonee pgetanbHble Tpe6oBaHWA K KBa3MaHaIMTUYECKON MOAeNn 3NeKTPOMalWHHON cucTeMbl cofep-
Xartca B ctaHgapTe IEC 61800-9-2.

OTHOCUTENbHbIe MOTEPW 3MNEKTPOMALINHHOW cucTtemMbl (OTHOWEHME noTepb B paboyeil TOUYKeE K HOMMU-
HaNbHOW MOLWHOCTN 3N1E€KTPOMALIUHHON CUCTEMbI) AO/DKHbI YYUTbIBATh BCE acnekTbl paboTbl, B TOM 4Yucie Te,
B KOTOPbIX CKOPOCTb WCMOJ/IHUTE/ILHOTO MexaHu3Ma paBHa HYy/Io.

MpumeyaHne — 3JTa No3uunMs He COOTBETCTBYeT onpegenenunio KM (g) gsuratens, nutalrolerocs ot ceTu,
KaK MPOLEHTHOIO OTHOLLEHWNS BbIXOAHON MeXaHW4YecKol MOLHOCTW Ha Basly K CyMMe BXOAHOM 3M1EeKTPUYECKON MOLLHOCTU
1 MOLLHOCTUK MOTepb.

6.2 OnopHbIe TOYKN KOMMMEKTHOrO 3/ieKTponpusoga

Ons onpepeneHunn pacxoga aHeprun B N060M pexumme paboTbl pas/iNUHbIX 3N1EKTPOMEXAHNYECKUX KOM-
niekcoB npepgfaraeTcs BOCEMb OMOPHbIX TOYEK B KOOpAMHaTax MOMEHT — CKOPOCTb, NpefACcTaB/IeHHbIX Ha
pucyHke 4.

OTHOCUTENbHBLIA MOMEHT PDS, %

PUCYHOK 4 — OnopHble TOUkM (OTHOCUTE/IbHbIE YAcTOTa BpalLleHMst U MOMEHT Ha Bany) As onpeaeneHuns
OTHOCUTE/bHbLIX NOTEPb KOMMIEKTHOro anekTponpueoaa (PDS)
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Pe3ynbtatom aHanmM3a KBa3vaHa/MTUYECKON MoAenu 3neKTpoMallWMHHON CUCTEMbl SIBNAKTCSA OTHOCHU-
TeNbHble NOTEPU B 3TOl cucTemMe, 3HAUYEHNE KOTOPbIX ABNAETCA UCXOAHOW MHdOopMauuei AnA KBasmaHannTm-
YEeCcKO Mofenn aNeKTpPoOMexaHM4yeckoro komnaekca (cm. Tabnuyy 1).

6.3 TpeGoBaHUA NpV OTCYTCTBUM KOMIMJIEKTHOrO npeo6pasoBaTens

Ecnu anekTpoMalmMHHaa cuctema COAEPXUT nyckatesib WX KOHTAKTOP, OMOPHbIE TOYKM PaCMOIOXeEHbI
TONbKO Ha OTHOCUTENbHON ckopocTu 100 %, Kak NoKa3aHO Ha PUCYHKe 5.

[JononHWTeNnbHble NOTEPM MOLHOCTM B MArHUTHOM MyckaTesie NepeMeHHOro Toka B COOTBETCTBUU C
IEC 60947-4-1 wnu nosynpoBOAHWUKOBOM nyckatene B cooTBeTcTBum c IEC 60947-4-2 wmanbl. lNMpouyenypsl
onpefeneHna OTHOCUTENbHbIX NOTEPb B TakMX 3/1eKTPOMALWMHHBIX cucTemax 6e3 BblYUCNEHUI UAW UcnblTa-
HUn onucaHbl B IEC 61800-9-2.

B 3Tux cnyyasax He TpebyloTca onpefesneHnsa «3TaNlOHHbIN KOHTAKTOP» UMW «3TaNOHHbIA NyckaTenb».

OTHOCUTE/bHbIF MOMEHT MS, %

PucyHok 5 — OmnopHble TOUkM (OTHOCUTE/IbHbIE YACTOTa BpalleHWUs U MOMEHT Ha Basly) ANna onpefesieHust Nnotepb
nyckaTens Wi KoHTakTopa

7 WVIHTerpauma KkBasvaHa/IMTUYECKUX MO,D,EI'IGVI npn cMCTeMHOM aHaJ1In3e
AJIEKTPOMEXaHNYECKOIO KOMI/1EKCa

7.1 O6uwme NoNoxeHus

B pasgene 7 onucaHo, Kak KBasmaHanauMTuyeckne mofenn 371eKTpoOMallnHHONW CUCTEeMbl U 3/1eKTpoMexa-
HWYEeCKOro Komnaekca mMoryt 6biTb 06befjHEHbl 418 HAXOXAEHUA MHAEeKCa aHeproaekTMBHOCTU B paMKax
CUCTEMHOro noaxoga.

WHTepdeiicom mexay obeuMn mogensaMmn ABASAIOTCA 3HAYEHUS OTHOCUTEJ/IbHbIX NMOTEPb U UX AONYCTU-
Mble OTK/TOHEHUS B ONpefesieHHbIX OMOPHbIX TOYKAaX B KOOpAMHATAX CKOPOCTb — MOMEHT.

PasnuuyHble mogenu n HeobxoaumocTb knaccudukaumm 3MK no aHeproaccekTMBHOCTH TpebyoT 06b-
efIMHeHNa 3Tux mMopgenei ANA KOMMNAEKCHON OLEeHKN 3HeprosaeKTUBHOCTM 3[eKTPOMeXaHU4YeCcKoro Komn-
nekca, Kak 3To noka3aHO Ha puUcyHke 6.
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OTHOCUTENbHbIE noTepm MOWHOCTU U AONYCTUMbIE OTK/TIOHEHUNA ABNAKOTCA CBA3YHLWUMN
N NCXO0AHbIMU AAHHLIMA KBasnaHannTuyeckorm MoAenn aniekTpoMmexaHn4yeckoro Kkomnsaekca

PucyHok 6 — OTBETCTBEHHOCTb M Npoueaypbl Npy onpeAeneHnn nHaekca aHeproaddeKkTUBHOCTH
3/1eKTPOMEXAHNYECKOT0 KoMMeKca

7.2 OnopHble TOUYKU NMOTEPb B 3MEKTPONPUBOAE B KOOPAMHATAX CKOPOCTb — MOMEHT

Nio6oin anekTpoMexaHUYeCcKMin Komnnekc TpebyeT AN paboTbl B KOHKPETHOM pexume onpeneneHHoim
Pu3nyeckn Heob6xoaMMOI MOLWHOCTM, PaBHON NPON3BEAEHNID MOMEHTA Ha CKOPOCTb Bpalw,eHus. T AaHHble
NO3BOMAT NPOBECTU pacyeT cpefHUX NoTepb MouwHOCTM PL B KaXAoON OMOPHOW TO4uke, KOTOPbIA BMecTe C
OaHHbIMW 1M Anarpammoil Harpysku unnwcTpupyetca B npunoxeHuun C.

B cooTBETCTBMMU C PUCYHKOM 4 aumarpamMma MOXET cogepxaTb HEKOTOPOE YMC/I0 OMOPHbLIX Touek. Ecnu
peasnibHble paboyne ONOPHbIE TOYKN HEU3BECTHLI, A4N1A OonpefeneHns NoTepb UCMOJb3YIOTCA 3Ta/IOHHbIE OMNOp-
Hble TOYKU. NA OorpaHMyYeHnsa yucna pacyeTHbIX AaHHbIX YACNO 3Ta/lOHHbIX ONOPHbIX TOYEK:

- AO/HKHO COOTBETCTBOBaTb TpeboBaHusAM cucTteMHoro nogxoga k MK (cm. npunoxeHune C Ond KOH-
KPETHbIX NPUMEHEHMWN),

- AOJIXHO npeAycMaTpuBaTbh BbIGOP OMOPHbLIX TOYEK HA PUCYHKAX 4 U 5 B COOTBETCTBUM C KOHKPETHbLIM
NPUMEHEHWEM 3/1IeKTPONpUBOAA.
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7.3 OnpepgeneHne notepb B 3/1EKTPONPUBOAE B NMPOMEXYTOUHbIX TOUKAxX

7.3.1 O6wwme NonoxeHus

B cnyyae ecnu pacyeTHble 3HAYE€HUS CKOPOCTM M MOMEHTA He COOTBETCTBYKT 3TaSIOHHbIM OMOPHbLIM
ToukKaMm, HMUXe NPUBOAAT NpaBuaa pacyeta NPOMEXYTOUYHbIX NapamMeTpoB KBa3MaHaiMTUYeCcKon Moaenun anek-
TPOMALWMHHON CUCTEMBI.

Ecnn anekTpomalwunHHaa cuctema npegcraBnseT coboli KOMNNEKTHbIA 31eKTponpuBoj, cHavyana pac-
CUYMTbLIBAKOT NOTEPU B KOMNNEKTHOM npeobpasoBaTtesie B cooTBeTcTBUM ¢ IEC 61800-9-2. lanee onpeaensioT
noTtepu B ABuUraTtesie, a Ha TpeTbeM 3Tane — noTepu B KOMMIEKTHOM 3/IEKTPONPUBOAE.

[Ana onpeneneHna OTHOCUTE bHbLIX NOTEPb B 3/1IEKTPOMALLUMHHOM CUCTEME B 3TA/IOHHOW paboueli Touke
MOXeT OblTb MCNONb30BaHa 04Ha U3 CAeAyLWmnX pacyeTHbIX MOAene:

a) MakcumanbHble MOTEpPU B cocepHel npeaBapuUTesibHO BbIGPAHHON ONOPHON TOYKE;

b) ABYXKOOpAMHATHAA NMHENHAa MHTEPNONALNSA MeXAy COCEeAHUMU ONOPHbLIMWU TOYKAMU;

C) AByXKoOopAuHAaTHaaA fuHelHasa aKcTpanonauuma Ha 6ase cocefHMX OMOPHbIX TOYEK B npepenax pe-
3yNbTaToOB, HE BbIXOAALWMNX 3a FPaHNLY CETMEHTOB, U306pPaKeHHbIX Ha PUCYHKe 7;

d) pacuyeT u 3KCTpanonAuuMsa nNoTepb B COOTBETCTBMW C MaTemMaTUYeCKON MOoAe b, ONWCaHHOW B
FOCT IEC 61800-9-2.

Ona mogeneii a) nu b) paboyas ob6nacTb, NOKaszaHHas Ha PUCYyHKe 7, pasfenieHa Ha 4 cermMeHTa.

OTHOCUTENbHbI MOMeHT PDS, %

PucyHok 7 — YeTblpe cermeHTa B OKPECTHOCTAX OMOPHbLIX TOYEK KOMMIEKTHOro 3nekTponpueoaa

CermeHT 1 oxBaTbiBaeT paboume To4YkM A0 50 % OTHOCMTENbHOI CKOPOCTM 3/1EKTPONPUBOLA U Bbile
50 % OTHOCUTE/ILHOTO MOMEHTA.

CermMeHT 2 oxBaTbiBaeT paboune ToUkM Bbilwe 50 % OTHOCMTE/IbHOI CKOPOCTW 3/1EKTPONPUBOLA U Bbile
50 % OTHOCUTE/ILHOTO MOMEHTA.

CermeHT 3 oxBaTbiBaeT paboune To4kn Ao 50 % OTHOCUTENbHOW CKOPOCTW 3nekTponpueoda u go 50 %
OTHOCWUTE/NIbHOTO MOMEHTA.

CermMeHT 4 oxBaTbiBaeT pabounme ToukM Bbiwe 50 % OTHOCUTENIbHOW CKOPOCTW 3/1eKTponpuBoha W A0
50 % OTHOCUTE/ILHOTO MOMEHTA.

7.3.2 OnpepgeneHne NoTepb Mo MakCMMaslibHbIM MNOTEPAM B COCeHUX TOYKax

[aHHblli cnocob onpefeneHus notepb BecbMa npocT. OAHaAKO OH MeHee TOYEeH, YeM ApyrMe MeTofbl.

PacueTHass paboyas Touka Cc koopauHatamu 75 % OTHOCUTENIbLHOW CKOPOCTM 3/1€KTpPONpMBOAAa U Bblle
80 % OTHOCUTENIBHOTO MOMEHTa HaxXo4AUTCA BO 2 CETMEeHTe B COOTBETCTBUU C PUCYHKamMu 4 n 7. B cBA3M C 3TUM
6nmxailuMmMmm onopHbIMKU Toukamu aenstotca PLPDS (50;50), PLPDS (50;100)> PLjPDS (100;50), PL PDS (100;i00)-
3HayeHnsa B 3TUX ToukKax 6YAYT MCNOMb30BATbLCA B fa/IbHENWNX BblYNCNEHUAX.

B cnyyae ecnun anekTpomallMHHas cucTeMa BK/lOYaeT 3/1EKTPOHHbIN mycKkaTeslb UAW KOHTaKTop, B Bbl-
yncneHnax 6yayT npeacrtaB/ieHbl 06e ONOPHbIE TOYKM pUCYHKa 5.

7.3.3 OnpegeneHne notepb MO ABYXKOOPAMHATHOW MHTEPNOAALUM NOTEPb B COCEAHUX TOUKaxX

VMHTepnonaumsa mexay detbipbmsa Toukamu A, B, C u D Ha pucyHke 8 ans paboyeil TOUKM Z MOXeT 6biTb
nposegeHa B 3 atana.

10
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OTHOCUTENbHBIA MOMeHT PDS, %

OTHocuTeNnbHasA yactora BpauweHus PDS, %

PucyHok 8 — [IByxkoopAnHaTHas UHTEPNOASAUNA B OKPECTHOCTU OMOPHbLIX TOYEK

Ha nepBom 3aTane NpoBOAMTCHA NIMHENHAA MHTepnonauna mexay toukamm C n D gnsa pacyeta Touykm R1.
Fopu3oHTanbHasa koopauHata M Touykn R1 BblGupaeTca paBHONW koopauHate NZ Tpebyemoin paboueir Toukn Z.
Mockonbky BepTUkanbHas koopauHaTta Touek C u D ogHa u Ta xe (tc = tD), notepu B Touke R1 npefcTaBAsioT
co60 PYHKUMIO TONBbKO FrOPM3OHTasbHOW KoopauHaTtel NZ n 6yayT coctaBnatb PL R1(nz).

Ha BTOpoM 3Tane Takum xe o6pa3oM NPOBOAMTCA MHTepnonAuus Ans Touku R2, 4yTo6bl HalTu noTepwu
PLR2(nz)-

Ha TpeTbem 3Tane notepu B paboueil Touke Z onpefensnTca npouefypori NMHERHONW WHTepnonaunu
Mexay Toukamun R1 n R2. MNMockonbky R1 1 R2 MeT O4HY N Ty XXe TOpU3oHTaNbHYIO KOOpAUHATY NZ, UHTEpno-
NAUMSA NPOBOAMTCA TONLKO AN BEPTUKANbHON KoopauHaThl tz n gaet 3HaueHnne notepb P\ z(nz)-

MoacTaBnAga 3Ha4YeHUA NOTePb B NepBOHAYaIbHO NHTEPNONIMPOBAHHbIX TOUKAX B BblpaxeHue (1), MOXHO
BbIYNUCNNTbL NOTepu B pabouell Touke Z.

PL,z(fz)-P|_,R2+ LRL mLR2 (*Z ~"R2)- (1)
rR1-r R2

Ecnu anekTpomMalnHHaA cuctema BK/AYaeT nyckatenb WM KOHTAKTOpP, pacuyert 6y,u,eT BKNKHOYaThb Te Xe

3HAYEHWUS U3 ONOPHbIX TOYEK HA PUCYHKe 5.
Ecnu abcumucca paboueil Touku Z, B KOTOpPOI onpeaensoTcs notepu, meHee 25 % CKOpPOCTU, MHTepno-

nauusa nposoamnTca ana aébeuuccol 25 %.
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MpunoxeHue A
(cnpaBo4YHOE)

MNMprYMeHeHWe KBa3MaHa/IMTUUYECKOW MoZesniv Ha NpuMepe 3/1eKTPOMeXaHUUYeCcKoro KoMmekca
C KOMIM/IEKTHbIM 3/1eKTPONPUBOAOM B HACOCHOI cucteme

B kayecTBe npumepa paccMaTpUBaEeTCs HACOCHbIA MeXaHU3M Wan No6oi APYroi, NMELNA Harpy304HY0 MexaHu-
4Yeckylo xapakTepucTuky napabonunyeckoi hopmMbl, NOAOOHYH M306paXeHHON Ha pucyHke A.l.

OTHOCUTE bHBLI MOMEHT PDS, %

OTHocuTesbHas vacTtota BpaueHus PDS, %

PucyHok A.1 — Tpu TOUYKM OTHOCUTENbHBLIX MOTEPL M 3alITPUXOBaHHaA 06nacTb, NpeAcTaBNAlLaa UHTepec 45
npon3BoANTENEN HACOCOB Npu onpegeneHun N33

nekTpuyeckre notepu B Tpex Toukax PLPDS (50-25)- p 1 pds(100-50) u p I pds (o oo 0)' kak ¥ noTePn B 3alUTPUXOBAH-
HOli 06nacTn, NO3BONAKT NPOM3BOANTENI0 HACOCOB HaliTK 06wme noTtepu 1 o6yt 3HeproahekTMBHOCTL paccmaTpu-

BaeMOi HaCOCHOI YCTaHOBKW.

MoTepun 3NeKTPMYECKO MOLLHOCTM KOMMIEKTHOrO 3siekTponpueoga npu 50 % ckopocTu 1 25 % MOMeHTa SBNSATCA
CYMMOW NoTepb MOLLHOCTW BO BCEX KOMMOHEHTaX, BK/OYasa nuTalLnii TpaHcopmartop, ecnv OH NUTaeT TObKO AaHHbIR
KOMMEKTHbIV 3N1EKTPONpUBOA, a Takke Takoe A0NoNHUTeNbHoe obopyfoBaHue, Kak unbTpbl 1 Kabenu.

PL,PDS = ~L,Mot + PL,CDM- )

[MoTepn B KOMNMEKTHOM npeo6pasoBartesie (PLCdm + " laux) COYETAlOT NOTEPU B 3TA/IOHHOM KOMMJIEKTHOM npe-
obpasoBaTesne, AOMOMHUTENLHOM 060pyAOBaHWU, BKIOYAs OUNLTP WM aKTUBHbIW BbINPAMUTE b, Kak afibTepHaT/Ba He-
ynpaB/sieMoMy, NpW COracoBaHHOW AONYCTMMOM norpewHocTr +10 %, Kak nokaszaHo Ha pUcyHke A.2. 3To TpebyeT 60/b-
LIOro KoNnyecTsa napameTpoB A1 OLEHKW NoTepb.

MoTtepn B aBuratesne PL Mot npeacTaBnsaoT notepu B NMTaeMOM OT KOMMJIEKTHOrO npeobpasosartens nalc 4ONos-
HUTE/IbHbIE TAPMOHMYECKME NOTepW Mpu YacTtoTe kommyTaumm fsw =4 k'y (Mpy HOMUHANBHOW MowHOCTK A0 90 KBT) nnn
fsw = 2 k'Y, (Npn HOMUHaNLHON MOLWHOCTK Bbiwe 90 KBT) 1 onpegensTcsa B cooTBeTCTBUN ¢ MeTogamn |IEC TS 60034-2-3.
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30Ha OTBETCTBEHHOCTM
cTaHgapTa no aHeproaeKTUBHOCTM
KOMMEKTHbIX 3/1eKTPONPUBOA0B

30Ha OTBETCTBEHHOCTHU
I'IpOI/IBBO,CI,I/ITeJ'IeVI HaCOCHbIX CUCTEM

PucyHok A.2 — TprMep COBMECTHOrO UCMO/Ib30BaHUS KBasnaHa/IMTUYECKNX MOAesneil KOMMIEKTHOro npeobpasosBartens
N HACOCHOW CUCTEMbI AN1S1 OLLEHKN UHAEKCA 3HepProadppekTMBHOCTM HacocHoro MK

13
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MpunoxeHve B
(cnpaBo4yHOE)

PacueT aHepronoTpe6/7ieHNA Ha OCHOBE Harpy3o4HOW AuarpaMmmbl

HarpysouHasi guarpaMma onucbiBaeT UCMOMHUTENbHBIA MEXaHM3M B TEpMUHAX Tpe6yeMoit UM MOLLHOCTW. QNS Kax-
Lol /- paboueii Touku anekTpuueckas MolHocTe PhkoTopas fokHa 6bITb NOyYEHA OT UCTOYHMKA NUTAHUS, CKIajblBa-
€TCA U3 MEXaHU4YecKol MOLHOCTU, HEOBXOAMMOI MEXaHU3My, U CYMMapHbIX NMOTEPL B 3/IEKTPOMEXaHUYECKOM KOMIIeKce
(unu akBMBaneHTHoMmy UM KMJ) B gaHHO Touke. MocnefHve 3aBUCAT OT cTpaTerun ynpasneHus, BblGpaHHoN Ansi JaHHOTo
MexaHu3Ma, W MOryT 6biTb paccunTaHbl.

CpeaHeB3BelleHHas afieKkTpuyeckasl MOLLHOCTb ~Electrical’ Tpebyemast ana pa6oTbl UCMOSTHATENILHOTO MeXaHu3ma,
onpegensieTcs Kak

n

Electrical = | 1(TFI‘ P)). (8.1)
t=

CpefiHeB3BeLLEHHAA 3/1eKTpuyYecKas MOLHOCTbL HanpAMYlo cBa3aHa ¢ aHepronoTpebnieHnem (Hanpumep, B KBT ¢ u),
TpebyeMbiM MexXaHU3MOM B TeYEeHMe HekoToporo nepuoga Rt

“Electrical “ ~Electrical (B-2)

Cpe/iHEB3BELIEHHAsA 3/1IeKTpUYEcKas MOLLHOCTb (MM COOTBETCTBYIOLLAS el 3/1eKTPO3IHEeprusl) MOXeT 6biTb paccuu-
TaHa A1l HECKOMbKMX BO3MOXHbIX CTpaTernii ynpasieHus, NoAXoAsWnxX Ans AaHHOTO MexaHusma. MpoekTUpoBLLMK 3aTeM
BbIGUPAET Ty U3 HUX, KOTOPasi COOTBETCTBYET MUHUMA/IbHOV CpefHEB3BELIEHHOM 3/IEKTPUYECKOI MOLLHOCTY.

Kp = Electrical (B.3)
“Reference

Pe3ynbTupytoliee 3HaueHne KP f0MKHO BbiTh Kak MOXHO 6/1vke K 1 npu Tom, 4To HopMaTMBHas MowWHOCTL Preference
onpefeneHa Ans MeXaHU4Yeckoi MoLLHOCTW, Tpebyemoii AN MexaHu3Ma.

14
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MpunoxeHue C
(cnpaBo4HOE)

TnnoBble MexaHN4Yeckme u aHepreTuyeckue amarpaMmmbl MeXaHU3MOB U OMOPHbIE TOYKA

C.1 O6wme nNonoxeHms

UT06bI CYyanTb 06 3N1EKTPOMEXAHMYECKOM KOMMIEKCEe B TEPMUHAX 3HEProadpPeKTUBHOCTN, HEOBXOAMMO NPUHATL BO
BHMUMaHne Bce anemeHTbl AMK. PerynnposaHne CKOpPOCTU C MOMOLLbIO KOMIMJIEKTHOTO 3/1EKTPONPUBOLAa NMEET npenmyLie-
cTBa B 6OJIbLIVHCTBE C/lyyaeBs, XOTA U MPUBOAUT K POCTY MOTEpPb.

OHeprocbepexeHne, KOTOpPoe MOXeT OblTb 06ecrneyeHo, OYeHb YacTO 3aBUCUT OT pabouein Touku. Moatomy Ans
NPUHATUA pelleHns Heobxoanma nHdopmauma 060 scem DMK u pexumax ero paboTtbl.

Lna onncaHna OMK v oueHKn ero aHeproad@ekTUBHOCTM HEOOXOAUMbI [iIBE ero XapakTepucTuKu.

- MexaHunyeckue u aHepreTnyeckme xapakTepmcTuku. 3aBUCUMOCT MOMEHTA M MOLLHOCTU OT CKOPOCTU mexa-
HM3Ma. 3TV XapaKTepUCTUKN CYLLECTBEHHO 3aBUCAT OT Tuna mexaHu3ma (Hacoc, BEHTUAATOP U T. M.).

- BpeMeHHble gnarpaMmmbl paboTbl. TN gnarpamMmmbl NPeLCTaBNAT Kak YPoBeHb Tpebyemoli IMK MolHocTw,
BK/OUASA peXuMbl Nay3bl, KOTOpbIi pacnpefeneH BO BpeMeHu. Pabounii UMKA CyL,ecTBEHHO 3aBUCUT OT Turnopasmepa
asuratens u cnocoba ynpasneHna 3MK.

OTW [Be XapakTepuUCTUKN UCMNONb3YKTCA Kak UCXOAHblE AaHHble 471 CPaBHEHUS asibTEPHaTUBHbIX PeLleHnin U Bbl-
6opa 13 HUX Hanbosiee 3HeproaPeKTUBHOrO.

C.2 Bba3oBble MexaHW4Yeckue n aHepreTuyeckne XapakrepucTuku

MexaHuyeckne 1 aHepreTuyeckme xapakTepucTuKn NnokasbliBatoT, Kak MOMeHT I nnaM MoWwHOCTbL P 3aBUCAT OT CKOPO-
CTW M faHHOro MexaHn3ma. MOLHOCTb Npu 3TOM SABNISIETCA NPOu3BefieHNeM MOMEHTA Ha CKOPOCTb BpalleHus.

BOMbLIMHCTBO CYLECTBYHOLIUX B peasibHbIX MexaHn3max Harpy3ok MMeKT HEeCKO/IbKO XapaKTepHbiX 6a30BbiX Mpo-
uneli xapakTepucTuk, npeacTaBneHHbIX Ha pucyHke C.1.

C NOCTOSAHHBIM MOMEHTOM C NocTosiHHOI C NMHeliHo pacTyLmm C KBagpaTUuHbIM
MOLLHOCTbO MOMEHTOM MOMEHTOM

PucyHok C.1 — XapakTepHble NpouIn MeXaHUYeCKUX N SHEPTEeTUUECKUX XapaKTepUCTUK
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C.3 BpemeHHble gnarpamMmmbl paboThbl

Tpebyemoe nosegeHne MK, Kak 1 xapakTepucTUKN ABUratens, onpenensoT O4HY UM HECKONbKO paboumx Tovek,
B KOTOpbIX OyfeT pabotaTb gBuratesib.

B 3aBMCMMOCTM OT pacnosioXeHns aTUX TOYEK ABUraTeslb MOXET ONpefesieHHyIo 40110 BpeMeHN paboTarb B pexu-
Me, oTnyarLemcs oT HOMUHANBHOro. YacTuyHaa Harpyska B HacTOSALWeEM cTaHAapTe O3HadvaeT cuTyauuioo, Korga cucte-
Ma TpebyeT MeHbLUEro MOMEHTa WM CKOPOCTU, YEM UX HOMUHA/IbHbIE 3HAYEHUS.

KM/ anekTpomexaHM4eckoro Komnsjekca CyL,eCTBEHHO 3aBUCUT OT YPOBHA Harpysku. bonee Toro, B afekTponpu-
BOJax C 3NEKTPOHHbIMW MyckaTensaMu u npeobpasoBatenisiMu C peryinpoBaHneM CKOPOCTW HeO06XO0A4UMMO YUuTbiBaTb MO-
Tepun aHeprMn B pexumax naysbl. [1oTepu B pexumax naysbl, B YaCTHOCTM, BK/OYAlOT NOTpPebieHne 3Heprum cuctemon
ynpas/ieHus.

MoaTtomy gna pacyeTta aHeproadhekTMBHOCTN DMK 1 cpaBHEHUS HECKOMBbKUX YNPaBASAOLMX PELLEHWA CyLeCTBEH-
HO 3HaTb, Kakve ypPOBHN MeXaHW4YeCcKOoW W 3/1eKTPUYECKO MOLLHOCTU U Kakylo 400 BpemeHu TpebyeT DMK ana mucnonHe-
HWA faHHOW TeXHONOorMn. B 3TOM coCcTOUT 3HaYeHne paboumx ToUek 1 guarpamm paboumx LUKI0B.

C.4 PacnpepgeneHue paboymx TOYEK N0 BpeMeEHU

C.4.1 O6wme nosioxeHns

BpemeHHaa guarpamma Harpyska npegcrasnsieT coboli rpaduyeckoe npefcrtaBneHne CBA3W YPOBHEN mexaHuue-
CKOW MOLLHOCTM Tpebyembimn SMK 1 BpemeHeM, B TeYEHNEe KOTOPOro 3TV YPOBHWM BOCTPeb6OBaHbl Ha MPOTSXEHUU BCEro
umKna yHkumMoHmpoBaHua SMK.

- Pab6oumne Toukn PT,- N0 ropM3oHTasIbHOM OCU OTpaxatoT OTAEe/bHble 3Tanbl paboTbl KOHKpeTHOro dMK. HekoTopble
TOYKN NPEACTAaBIAIT PEXMMbI Nay3bl, NPV KOTOPbIX CKOPOCTb paBHa Hy/0 NPU HAJIMYMN HEKOTOPOrO MOMEHTA Ha paboyem
Basly. Kaxpas paboyasi To4Ka MOXET XapakTepu3oBaTbCs, B 3aBMCUMOCTU OT XapakTepa WCMOSIHUTENbHOMO0 MexaHu3ma,
YPOBHEM MOTPEBASEMOI MOLHOCTKY, pacxoda v T. N. Ecan 3HayeHnsa notepb B pabouymx ToOUYKax NPOM3BOAUTE b HE yKasbl-
Ba€eT, OHN MOTyT GbITb oueHeHbl no IEC 61800-9-2:2016, npunoxeHune E.

- Bpems MOXeT 6biTb BbipaXXEHO B Yacax Ha eAuvHULY BpeMeHW (CYTKW, rof) uav B AONSAX OT 06Leli NpoAo/IKNTENb-
HOCTUK UMKa.

MpumMep BpEMEHHO'T AnarpaMmbl Harpy3ku npeacrtaBfiieH Ha pucyHke C.2.

OTHOCUTE/IbHOE BPEMSsi paboThl
B KaXXJ0i pabouein Touke, %

Pa6oune Toukm (PT)

PucyHok C.2 — MpumMep BpeMeHHOI gnarpammbl Harpysku

C.4.2 PacyeT noTpebsieHNsa 3HeEPTX NO BPEMEHHO AnarpaMmMe Harpysku
Harpy3souyHasi guarpamma onucbiBaeT TpeboBaHMsA CO CTOPOHbI DMK B TEpMMHAX MeXaHU4eckoih molyHocTu. Ons
Kaxgolh pabouyeir Toukn PI, anekTpuyeckas MOWHOCTb P;, KoTopas noTpebnsercs OT UCTOYHMKA NUTaHWs, 3aBUCMT OT
MeXaHW4eCcKo MOLLHOCTU 1M cyMMapHbIx noTepb B DMK (nnu cooteetcTBytowero M Krpa) B gaHHoM pexume paboTtol. 1o-
crnefHvie 3aBUCAT OT cTpaTerMn ynpasneHus, usbpaHHoli ana gaHHoro OMK, n MoryT 6biTb paccuMTaHbl.
CpefHeB3BELUEHHYIO 3/1EKTPUYECKYD MOLLHOCTb, Tpebyemyto ans pa6otel AMK, MOXHO onpeaenntb no cdopmyne
n
AElectrical = )Sl[(OTHOCVITe}'IbHoe Bpems) ¢ P]. (C 1)
t=

MoTpebnsemas anekTpuyeckas aHeprus MOXeT ObiTb paccumTaHa kak nNpousBefeHne cpefHeB3BEeLUEeHHON MOLL-
HOCTW Ha Bpems paboTbl MK

AElectrical = ~Electrical ' (BPems PaboTbl). (C-2)
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CpenHeB3BELLEHHYO 3/1EKTPUYECKYI0 MOLLHOCTb (MM 3KBUBANIEHTHYHO el 3Heprui) MOXHO paccuuTaTb Ans pas-
NNYHBIX cTpaTernii noctpoeHuss MK, Hanpumep, Ha OCHOBE KOHTAKTOPOB WM 3/1EKTPONPUBOAOB C perynanpyemoii cko-
pocTblo. B uTOre nNpoekTUpOBLLMK BbiGepeT TOT BapuaHT, KOTOpbI/i NOTpebyeT HavMeHbluel cpefHEeB3BELUEHHOM MOLL-
HOCTMW.

ANropuTMbl pacyeTa noTepb B 11060 paboyeil Touke, He cogepxauweics B Tabnuuyax, onucaHbl B IEC
61800-9-2:2016, npusioxeHue E.

CA3 lMpumep pacyeTa NoTepb 4719 pPa3/IMYHbIX pabounx TOYEK HA BPEMEHHOW guarpamme

HacocHada yctaHoBka c asuratesieM 30 kBT pyHKLUMOHUPYET B Tpex paboumx Toykax: 0 % pacxofa (pexum naysbl),
50 % pacxopa 1 100 % pacxoga. Heob6xoanmo BblibpaTb Hanbonee ahpekTBHYO KOHUrypaumnto. PacyeT fo/mkeH 6bITb
npoBefeH A1 ABYX Pas/vyHbIX PexuMoB paboTbl B Kaxaoh koHdurypauuun. B tabnunuax C.1, C.2 n C.3 cogepxarcs
OaHHble.

KoHdhurypaums 1: o4HOCKOPOCTHOM Hacoc c gsuratenem knacca IE3 n gpoccenbHOW 3aC/10HKOW.

KoHdhmrypaums 2: MHOTOCKOPOCTHOW Hacoc ¢ ABuratenem knacca |[E2 n perynupyembiM 3/1€KTPONPUBOLOM.

Tabnuya C.1— Paboune TOUKM 1 UX pacnpegenieHne BO BpeMeHU Lukia

100 % pacxoga 50 % pacxoga 0 % pacxopga
Pexunm 1 85% 5% 10%
Pexum 2 20% 70% 10%

Ta6nuuya C.2 — lNoTepn B pas/inyHbiX paboynx Toykax 415 KoHdurypauun 1
PacueT notepb B KOH(urypaumm 1 100 % pacxopga 50 % pacxoga 0 % pacxoga

P Lpumpl 5,4 kBT3 9,36 KBT3 0 kBT
MoTepy B HAaCOCHOI cucTeme, BKIKOYast
[APOCCESIbHYH 3aC/TOHKY

ALT Motorl 2,05 kBTb 1,5 kBTC 0 kBT
MoTepu B ABuratene

‘LT Starterl 0,03 KBTd 0,03 KBTd 0 kBT
PL Totall 7,48 kBT 10,89 kBT 0 kBT
a PaccuutbiatoT no KrjJ HacocHOW cucTeMbl C 3aC/IOHKON Npy pasIyHOM pacxofe.
b MNoTepu paccunutbiBaloT ¢ KA 4-nontocHoro asuratens 30 kBT, knacca IE3 no IEC 60034-30-1.
c Motepu npn 100 % yMHOXeEHHble Ha KoagpguumeHTt (0,72/0,92) npu ckopoctn 100 % (nN) B cOOTBETCTBUM C

IEC 61800-9-2:2016, npunoxeHue E, ana asuratens 30 kBT.
d 0,1 % oT mowHOCTV ABuUratens Ans nyckarensa B cootrsetctsuun ¢ IEC 61800-9-2:2016, 5.6.

Tabnuya C.3— MNoTepu B pas/inyHbIX pabounx Toukax AN koHgurypaumm 2

0,
100 % pacxoga (100 % 50 % pacxopa

[}

PacuyeT noTtepb B KOHUrypauum 2 cKopocTH, 100 % MomeHTa) (50 A);l;c')wpeoHcTT;), 25 % 0 % pacxoga (naysa)
B pumpz 5,4 KBT3 0,79 kBTa 0 kBT
MoTepn B HACOCHOI cucteme
RATmotor2 2,88 KBTb 0,75 kBTC 0 kBT
MoTepu B ABUratene
Pcom2 1,46 KBTd 0,57 KBTd 0,05 KBT
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OkoH4aHve Tabnmupl C.3

50 % pacxona
100 % pacxofa (100 % o 0 0
cropocrw, 100 %6 wowenra) (%0 %0 CIOPOCT 25.% 0% pacxap (nayce)

PacueT notepb B KOHburypaumm 2

P L Total2 9,74 kBT 2,11 kBT 0,05 kBT

a PaccuutbiBaetcs no KM HacOCHOW cucTeMbl C perysipoBaHneM CKOpPOCTU NpU pasiMiyHOM pacxoje.
b 9,6 % mowHocTn gsuratens 30 kBT no IEC 61800-9-2:2016, Tabnuua A.2 (3TaNOHHbIA ABuraTtens), npu 100 %
ckopocTtu 1 100 % mMoMeHTa.

¢ 2,5 % mowHocTu gsuratens no IEC 61800-9-2:2016, Tabnvua A.2 (3TaNOHHbIA ABuraTtens), npu 50 % ckopocTu K
25 % momeHTa.
d MNoTepn B aTa/IOHHOM KOMM/IEKTHOM npeo6pa3oBaTesie B cooTBeTcTBMM C IEC 61800-9-2:2016, Tabnuua A.1l.

Pexum 1
KoHdpurypauns 1

AL,Confl " °'1 " ~L,Totall_0 + °'08 ' ~L,Totall_50 + °'88 ' ~L,Totall_100 “

=01 -0 «Bt + 0,05 » 10,89 kBT + 0,85 ®7,48 kBT = 6,90 KBT. (C.3)

KoHdurypauus 2

PLConf2 " °>1 "' ~L,Total2_0 + °’'05 ' ~L,Total2_50 + °'85 ' ~L,Total2_100 “

=0,1 «0,05 kBT + 0,05 «2,11 kBT + 0,85 9,74 kBT = 8,39 KkBT. (C.9)
PesynbTar. B pexume 1 koHurypauma 1 umeeT MeHbLUMe NoTepu NO CPaBHEHUIO C KOHQUrypauunein 2.
O6bsicHeHne. Hacoc pab6otaeT npu 100 % pacxoga B TedeHue 85 % BpeMeHW, Korga 3/1eKTponpuBog C perynmpo-

BaHMEM CKOPOCTU UMeEeT AOMOJ/IHUTENIbHbIE MOTEPU MO CPABHEHUIO C 3/1IEKTPONPUBOAOM C nyckatenem. [JononHUTeNnbHbIe

noTepW 3a cUeT 3ac/oHKU npu 50 % pacxofa BHOCSAT Masiblii BKag 3a CYeT TOro, YTO 3TOT PexuM 3aHumaeT Bcero 5 %
BPEMEHM.

Pexum 2
KoHdurypauns 1

PLConfl ” °'1 "' ~L,Totall_0 + 8)7 ' ~L,Totall_50 + °>2 ' ~L,Totall_100 "
=0,1-0 kBT + 0,7 10,89 kBT + 0,2 * 7,48 kBT = 9,12 KBT. (C.5)
KoHdpurypauus 2
PL.Conf2 - °-1 mP|_Total2 0 + °'7 ' AL, Total2_50 + °'2 ' ~L,Total2_100 "

=01 0,05 kBt + 0,7 «2,11 kBt + 0,2 m9,74 kBT = 3,43 KBT. (C.6)

Pesynbtar. B pexume 2 koHdurypaumsa 1 nmeet 6onblume NOTEPU MO CPaABHEHMWIO C KOHdUrypauuei 2.

O61bacHeHue. Hacoc pa6oTtaeT npu 50 % pacxoga B TeueHne 70 % BpeMeHu, Korga 3/1eKkTponpuBOog, C APOCCesbHOM
3aC/I0HKO MMeeT 60sblIMe noTepu. B aTomM cnyvae fonNosiHUTESNbHbIE MOTEpU B ynpas/isieMoM npeobpasosarenie npu
100 % pacxofa BHOCAT Masiblil BK1ag, 3a CHET TOFO, YTO ITOT peXumM 3aHUMaeT Bcero 20 % BpeMeHW.
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MpunoxeHue A
(cnpaBo4HOE)

CBefeHus 0 COOTBETCTBUU CCbISTIOYHbIX MeXaAyHapoaHbIX CTaHAapTOB

Tabnuya [OA. 1

O603Ha4YeHNe CCbISIOYHOTO
MeXAyHapoAHOro crtaHgapra

IEC 60050-161

IEC 60034-2-1:2014

IEC TS 60034-2-3

IEC 61800-9-2:2016

CTteneHb
COOTBETCTBUA

MOD

HoT

oT

oT

MEeXrocyapCTBEHHbIM CTaHZapTam

O603HaYeHNe N HaVMeHOBaHWe COOTBETCTBYIOLLETO
MEXrocyapCTBEHHOro cTaHaapTa

FOCT 30372—2017 (IEC 60050-161:1990) «CoBMECTUMOCTb
TEXHUYECKUX CPEACTB 3/1IeKTpOMarHuTHas. TepMuHbl 1 onpege-
neHna»

FOCT IEC 60034-2-1—2017 «MalunHbl 3/ekTpuyeckne Bpa-
warwwmeca. Yacto 2-1. CtaHfapTHble MeToAbl OonpeneseHns
noTepb ¥ KoadrumeHTa Noae3HOro AeCTBUSA N0 UCTIbITAHNAM
(3a ucknyeHnem mallmH Aas8 NoABMXHOIO cocTaBa)»

FOCT IEC/TS 60034-2-3—2015 «MaluunHbl 3anekTpuyeckue
Bpawawunecs. Yactob 2-3. CneynasnbHble MeToAbl onpegere-
HVS noTepb U KO3duLmeHTa NoIe3HOro AeliCTBUA aCMHXPOH-
HbIX ABuUratesieli NepemMeHHoOro Toka C nMTaHWem OT npeobpa-
3oBaresna»

FOCT IEC 61800-9-2—2021 «CucTemMbl CU/IOBbIX 3M1EKTPO-
Npy“BOAOB C PerympyemMoi ckopocTblo. YacTb 9-2. DHeproad-
heKTMBHOCTb CUCTEM CUIOBbIX 3/1IEKTPONPUBOAOB, Nyckatenei
3/leKTpoABuraTens, CWI0BOWN 3/1EKTPOHMKM N 3/1eKTpOMexaHu-
YecKux KOMMEKCOB Ha uUx OcHoBe. lMoka3atenu aHeproadek-
TMBHOCTW CUCTEM CWIOBbIX 3/1EKTPONPMBOAOB W MyckaTesnei
anekTpoasuraTens»

MpumeuaHune — B HacTosilell TabnuLe WCNOMb30BaHbl CreAyloUIe YCO0BHble 0603HAYEHUs CTeneHn cooT-

BETCTBUSA CTaHAAPTOB:

- IOT — ngeHTUYHbIE CTaHdApPThI;

- MOD — moguncmumpoBaHHble CTaHA4aPTbI.
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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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Rotating electrical machines — Part 1 Rating and performance (MalwuHbl 3nekTpuyeckne
Bpalarwmecs. Yactb 1. HOMVHaNbHbIE 3HAYEHNs1 NapaMeTPOB M 3KCNyaTalUOHHbIE XapakTepucTUKm)

Rotating electrical machines — Part 2-2: Specific methods for determining separate losses of large
machines from tests (MawwuHbl 3anekTpuyeckme Bpalwjatowmecs. Yactb 2-2. CrneunasnbHble MeToAbl
onpejeneHns OTAeNbHbIX NOTepPb 60/bLIMX MAaWWH N0 UCMbITAHWUAM)

Rotating electrical machines — Part 30-1: Efficiency classes of the line operated AC motors
(IE-code) [MawuHbl anekTpuyeckne Bpawaruwmecs. Yacte 30-1. Knaccbl adpheKkTMBHOCTY gBUrateneii
nepemMeHHOro Toka, paboTtawwwux ot cetn (kog IE)]

Low-voltage switchgear and controlgear — Part4-1:Contactors and motor-starters — Electromechanical
contactors and motor-starters (Annapatypa KOMMyTauMOHHAsA 1 MeXaHW3Mbl YNpaBieHUs HU3KOBOJIbT-
Hble. YacTb 4-1. KOHTaKTOpbl U nyckaTenu anektpogsurateneit. dneKTpoMexaHMyeckne KOHTaKTopbl 1
nyckarenu)

Low-voltage switchgear and controlgear — Part 4-2: Contactors and motor-starters— AC semi-
conductor motor controllers and starters (Annapatypa KOMMyTaLVOHHAs U MexaHW3Mbl ynpasieHus
HN3KOBO/IbTHbIE. YacTb 4-2. KOHTaKTOpbI 1 nyckatenu anektpogsurateneii. MonynpoBogHNKOBbLIE KOH-
Tponnepbl U NyckaTenu AN anekTpoasurateneii NnepeMeHHoro 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) [Skogun3aiH 418 CUCTEM CUI0BOTO
npuBoda, nyckateneii gsurateneid, CUMNOBOW 3/1EKTPOHMKM U UX MPUBOAHBLIX YCTpoicTB. YacTb 1.
O6wue TpeboBaHUS K cTaHgapTU3aLmMm 3HeproadeKkTMBHOCTN 060pyAOBaHNSA C 3NEKTPONPUBOLOM
Ha OCHOBe KommnekcHoro nogxoga (EPA) n ksasnaHanutuyeckoin mogenu (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 (3kogusaliH gnsi cuctem
CWMIOBOTO MpuBOAa, nyckatenein asuraTeneid, CUIOBOA 3/1EKTPOHUKA W UX NPUBOAHbLIX YCTPOWCTB.
YacTb 2. WHAuKaTopbl 3HEproatekTMBHOCTM AN CUCTEM CU/IOBbIX NPUBOLOB W nyckaTenei
asuratenei)
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