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Mpeancnosue

Llenu, oCHOBHbIE MpUHLMNbLI 1 06LUME NpaBuna NpoBeaeHus paboT MO MeXrocyaapCTBEHHON CTaHaap-
Tusauyum ycraHosneHol FOCT 1.0 «MexxrocygapcrBeHHasa cuctema craHgaptuzaummn. OCHOBHbIE NOMOXKEHUSI»
n MOCT 1.2 «MexrocygapcTBeHHaa cucreMa craHgaprusauumn. CtaHaapTel MEXroCyaapCTBEHHbIE, npaBuna
U PEKOMEHAAUMN MO MEXTOCYAAapPCTBEHHON cTaHgapTusauuu. MNpasuna pa3paboTku, NPUHATUSA, 0OHOBNEHUS
1 OTMEHbI»

CBeaeHus o cTtaHaapTte

1 NOOAIOTOBNEH ®eaepanbHbiM rocygapCTBEHHbIM OKOAXKETHBIM 00pa30BaTeNbHbIM YYPEXAEHN-
eM BbicLIero obpasoBaHna «HaumoHanbHbIN MCCneaoBaTensckuin ynusepeutetr «M3OU» (Pre0yY BO «HNY
«M3W») n depgepanbHbiM rocyaapCTBEHHbIM YHUTAPHbLIM NpeanpusaTueM «BcepoCCUCKUI HayYHO-ucCcre-
[0BaTENbCKUN MHCTUTYT CTaHgapTusauyum n ceptudukaumm B mawwmHoctpoeHum» (BHUMHMALLY) Ha ocHoBe
COBCTBEHHOTO NepeBofa Ha PYCCKUI A3bIK aHMMOSA3bIMHON BEPCUM CTaHAAPTA, YKA3aHHOTO B NyHKTE 5

2 BHECEH ®eaeparnbHbiM areHTCTBOM MO TEXHUYECKOMY PETYAMPOBAHUIO U METPOMOrMMU

3 MPUHAT MexrocyaapCTBeHHbIM COBETOM MO CTaHAapTU3auumn, METPONOrMK u ceptudukauyumn (Npo-
TOKON OT 29 HOos0paA 2018 1. Ne 54)

3a npuHsATUE NPOronocoBanm:

KpaTKoe HanMeHoBaHWe cTpaHbl KO[J. CTpaHbl COKpau.|eHHoe HanmMeHoBaHue
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 HaLoHaneHoro opraHa no craHaapTusaLmm
ApMeHusa AM MuH3aKoHoMUKKM Pecnybnvkn ApmeHns
Benapycb BY locctanaapT Pecny6nukn Benapycb
Kupruaus KG KblprelactaHgapT
Poccus RU PoccTangapt
Y3beKkucraH uz YacTaHgapTt
YkpauHa UA MunHaKOHOMpa3BUTUA YKpauHbI

4 lMpukazoM PegepanbHOro areHTCTBa MO0 TEXHUYECKOMY PErynupoBaHWUIO U METPONOrMM OT 3 uons
2019 r. Ne 358-cT mexxrocygapctBeHHblin ctaHgapt MOCT IEC 61800-2—2018 BBeaeH B 4ENCTBUE B KaYECTBE
HauMoHanbHOro craHgapta Poccuinickon ®eaepauun ¢ 1 ausapa 2020 r.

5 Hacroqawmn ctaHgapTt uaeHTu4eH MexxgyHapogaHomy crangapty IEC 61800-2:2015 «Cucrembl cuno-
BbIX 9MEKTPONPUBOAOB C PEryNnpyemMon CKOpocTbio. Hacte 2. Obuwme TpeboBaHna. HoMMHanNbHbIE TEXHNUYE-
CKME XapaKTEePUCTUKU HU3KOBOJSBTHbLIX CUCTEM CUIOBBIX SNIEKTPONPUBOAOB NEPEMEHHOr0 TOKa G perynupye-
MOW ckopocTblo» («Adjustable speed electrical power drive systems — Part 2: General requirements — Rating
specifications for low voltage adjustable speed a.c. power drive systemsy, IDT).

M3MeHeHus1 u/mnu TexHu4eckue nonpasku K yKasaHHOMY MeXAYHapOAHOMY CTaHAAapTy, NPUHATLIE MO-
cne ero oduumanscHoOW nyoGnukauum, BHECEHbl B TEKCT HACTOSILLEro CTaHAapTa W BblAeneHbl ABOWHOI BEPTH-
KanbHOM NIMHWUEN, PACNONOXEHHOW HA NOMAX OT COOTBETCTBYIOLLETO TEKCTA.

MexxayHapoaHbivi cTaHgapT paspabotaH TexHu4eckum KOMUTETOM No cTaHgapTtu3auum TC 2 «Bpawato-
Lmecs MalmHbly MexayHapoaHOW anekTpoTexHuyeckon komuccum (IEC).

Mpu npumMeHeHnn HacToALero ctTaHaapTa PeKOMeHAYETCA UCMOMNb30BaTb BMECTO CCbINMOYHbIX MEXay-
HapOAHbIX CTAHAAPTOB COOTBETCTBYIOLLME UM MEXTOCYAAPCTBEHHLIE CTAHAAPTbI, CBEAEHUS O KOTOPbIX NpU-
BEAEHbLI B AONONTHUTENBHOM NpUnoXxeHun JA

6 BBEJEH BINEPBbIE
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UHpopmauuss 0 esedeHuu e Oelicmesue (npekpawieHuu delicmeus) Hacmosaweao cmaHdéapma u usme-
HeHull Kk HeMy Ha meppumopuu ykasaHHbiX ebiue eocydapecme nybnuKyemes e ykasamensax HayuoHa bHbIX
cmax0apmos, usdasaemMbix 8 IMUX 20cydapcmeax, a makxe e cemu VlHmepHem Ha calimax coomeemecmey-
IoWUX HaYUOHarbHbIX Op2aHos o cmaHOapmusayuu.

B cniyyae nepecmompa, uaMeHeHus1 unud OMMeHb! Hacmosiwieeo cmarnlapma coomeememeyioujas UH-
gopmayus 6ydem onybrniukosaHa Ha oghuyuarbHOM UHMepHem-caiime MexezocydapcmeeHHoO20 coeema o
cmarfapmu3sayuu, Memporoauu u cepmuchuxkayuu 8 kamarnoze «MexaocydapcmeeHHble crmaHdapmbi»

© CranaaptuHgopm, ocbopmnerue, 2019

B Poccuiickon deaepauum HaACTOALWMIA CTaHAAPT HEe MOXET ObiTb MONHOCTbLIO UNK
YaCTMYHO BOCNPOU3IBEAEH, TUPAXXUPOBAH U PacnpoCTpPaHeH B KavecTBe 0uULUanbHOro
n3ganua 6e3 paspewweHun degepanbHOro areHTCTBa NO TEXHUYECKOMY PEryrUpoBaHUio
un MeTponormm
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M E X T OGCUYAAUPG CTHBETUHTHUBbB # C TAHAODAPT

CUCTEMbI CUNOBbIX 3NEKTPOMNPUBOAOB C PEMYAUPYEMOWN CKOPOCTbIO
Yactb 2
O6uue TpeGoBaHUA.
HoMuHanbHbIe TeXHUYECKUE XapaKTEPUCTUKN HU3KOBOJILTHLIX CUCTEM

CUIIOBbIX 3MeKTPONPUBOAOB NEPEMEHHOIO TOKA C PerysimpyeMoil CKOPOCTbIO

Adjustable speed electrical power drive systems.
Part 2. General requirements — Rating specifications for low voltage adjustable speed a.c. power drive systems

DNara BBegeHna — 2020—01—01

Mpeaucnosue

IEC 61800-2 noaroToBnEH NOAKOMUTETOM 22G «3BnNeKTponpuBOAbl C PErynupyemMon CKOpOCTbIO, BKIIO-
yaloLue CUNoBOW NonynpoBOAHUKOBLIM Nnpeobpa3oBarenb» komuteta 22G «CucreMol u 06opyaoBaHue cu-
NOBON 3NEKTPOHUKNY.

HacTosiwmit cTaHaapT OTMEHSIET NEpBOE U3gaHue, onybnukosaHHoe B 1998 roay, U ABNSETCA €0 Tex-
HU4YecKoii nepepaboTKoM.

Hacroawumi ctaHaapt BKMOYAET Crieaylowye CyLLECTBEHHbIE TEXHUYECKUE U3MEHEHUA NO CPABHEHUIO
C NpeablayLumM:

a) Pasgen 1 «O6nactb NPUMEHEHNSA», OOHOBNEH.

b) Pazgen 2 «HopmaTuBHblE CCbINKUy», OOHOBNEH.

¢) Pasgen 3 «TepMuHbl U onpeaeneHusy, oGHOBMEH, B TOM YKUCIe OCHOBHbIE OnpeaeneHus, BKIOYeH-
Hble B ceputo ctaHaapros IEC 61800.

d) Paszgen 4 o6HOBNEH B CrieayloWMX NO3ULUAX:

1) onucaHmWe CTPYKTYpbl anekTponpueoaa u npeobpasosarens;

2) nacnopTHble AaHHLIE U TEXHUYECKNE XapakTepucTukn (4.3 n 4.4),

3) CCbiNKM Ha COOTBETCTByIOLME craHpaapthl cepum |IEC 61800 B yactn SMC (61800-3), anekTpo-
6esonacHoctn (IEC 61800-5-1), cbyHkuuoHanbHon GesonacHoctu (IEC 61800-5-2), pexxumOB Harpy>XeHus
(IEC TR 61800-6), koMmMyHMKaLMOHHbIX npodunen (cepus IEC 61800-7) u HanpsixeHus «npeobpasoBarenb —
asuratenby (IEC TS 61800-8) Bo usbexanue pasHornacus tpeéosanuii (4.5—4.7, 4.10—4.12);

4) skonoruyeckue TpebosaHus (4.8);

5) o6HOBNEHa OLeHKa TpeboBaHWI K YCNIOBUAM OKPYXAIOLLEN Cpeabl;

6) TpeboBaHusa npu pabore BO B3PLIBOOMACHON Cpeae.

e) Paszgen 5 06HOBMEH B 4aCTU UCMLITAHUM C LENbIO YCTAHOBNEHUA COOTBETCTBUSI TPEOOBaHUI K Npo-
€KTUPOBAHUIO U UCTILITAHUSIM.

f) Pasgen 6 06HOBNEH AN OCTWKEHUS COOTBETCTBUA MapKUPOBKW M AOKYMeHTauun TpeboBaHusm ce-
puu ctaHaapros IEC 61800.

g) Npunoxexnnsa A—G 3aMmeHeHbl Ha NpUoXeHuss A u B.

TeKCT HacTosILLEero craHaapTa OCHOBAH Ha CNneayloLmnx A0KyMEHTaxX:

FDIS OTyeT 0 ronocosaHUn

22G/303/FDIS 22G/305/RVD

MonHaa HMOPMAaLIMS O TONOCOBAHUM MO NPUHATUIO HACTOALLIETO CTaHAAPTa MOXET GbiTb MOMyYeHa U3
oT4yeTa, CBeZleHMsi 0 KOTOPOM COAEepPXKaTcsl B NPUBEAEHHOI Bbilwe Tabnuue.

UsnaHue odpuumansHoe
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HaHHasn ny6nukauusa npowna anpo6auuio B COOTBETCTBUU C AnpekTusoii ISO/IEC, vactb 2.

Cnuncok Bcex vacten ctaHgapTa cepun IEC 61800, ony6nukosaHHbIX noa o6LmMM HassaHueMm «Adjustable
speed electrical power drive systems (Cucmembi CuIo8bIX 31€KMPONnpueodos ¢ peayupyemoli CKOpOCMbIO)»,
npuseaeH Ha cante |EC.

B HacTosiLiem ctaHAapTe TEPMUHbI, BblENIEHHbIE KypPCUBOM, ONpeaeneHbl B pasagene 3.

KoMuTET peLumnn, 4to coaepXaHne HacTosILLIero craHaapra octaHeTcs 6e3 u3MEeHeHW A0 yka3aHHOM Ha
caiite IEC http://webstore.iec.ch aatbl, nocne kotopoi aaHHasi nybnukaums Gyaet BHOBb NOATBEPXAEHA, OT-
MEHeHa, 3aMEHEeHa HOBbIM U3JaHWEM NN CHabXeHa UCNpaBneHus MU,

BeseaneHune

01 OO Me NoNoXeHUs

Hacrosiumin cTangapT BXoguT B coctae cepum ctanaaptos IEC 61800, npeacrasnsatowmin TpebosaHna K
3MEKTPONpUBOAaM C perynupoBaHuem ckopoctu. C MomeHTa nybnukauuu nepsoro nsgaHus IEC 61800-2 pas-
paBoTaHOo M NPUHATO HECKOMNBLKO CTaHAapToB cepumn craHaapTos IEC 61800, 4To BneveT 0GHOBMEHUE CCbINOK
W yCTpaHEeHUe NPOTUBOPEUNBLIX TPeOOBaHMI, BO3HMKAIOLLMX BHYTPU AaHHOW Cepuun CTaHaapToB.

HacToawwit ctaHgapT cogepxuT obLime TpeboBaHus K anekmponpusodam ¢ dsuzamensmu NnepemMeHHo-
ro Toka u npeobpasosamensamu, NUTAOLMMUCS OT CETU C NIMHENHBIM HaNpsbkeHnem He Gonee 1000 B nepe-
MEHHOTO TOKa.

3nekmponpusodbl NEPEMEHHOr0 ToKka C npeobpaszosamensamu, NUTalLWMeca OT HanpPsXKeHUs CBbILLe
1000 B nepemMeHHOro Toka, paccMOTpeHbI B IEC 61800-4.

3nekmponpusodsi ¢ dsuzamesnisiMu NOCTOSAHHOIO Toka paccMoTpeHsl B IEC 61800-1.

02 NocnegoBaTtenbLHOCTb TpeGoOBaHUM

Hacrosiuit ctangapt ycraHaBnueaet TpeboBaHus k ariekmpornpusodam B CBOEN 06NacTu NpUMeHeHus
no rpynnam, He NpeacTaBNeHHbIM B Apyrux craHaaprax cepuum 61800.

Opyrue cranaaptel cepumn 61800 ycTraHaBnMBatoT crnegytoLime rpynnbl TpeGoBaHuii;

- TpeboeaHusa no AMC npuseaeHsl B IEC 61800-3;

- TpeboBaHus no anekrpotesonacHoctn — B IEC 61800-5-1;

- TpeBoBaHusi No pyHKUMOHanbHOI 6esonacHoctn — B IEC 61800-5-2;

- TpeboBaHus Mo pexxkumam HarpyxeHus — B IEC 61800-6;

- TpeboBaHus no anekrpobesonacHoctn — B |IEC 61800-5-1;

- BOMPOCHI KOMMYHMKALMOHHbIX npodunen — B IEC 61800-7;

- cneuyndukaumsa HanpsbkeHnn Ha cunNoBom conpsixeHun — B IEC 61800-8.

B Lenom HacTosiLmii CTaHAApT COAEPXUT ONucaHue ooLMX NPOGNeM u CCbINOK Ha COOTBETCTBYIOLLE
CTaHaapThbl No cneuyuanbHbIM TpGﬁOBaHMﬂM. 310 caenaHo ¢ uenbto obecneunTb NOrnM4yHylo nocneaoBarernb-
HOCTb M u3bexarb NpoTuBopeunst B TpeboBanuax craHgaptos cepuu IEC 61800, a Takke MMHUMU3MPOBATL
Oyaywme pacxoabl Ha nepepaboTKy AAaHHbIX AOKYMEHTOB.

Kak uyactb pabotbl B pamkax SC 22G MT9 HacToAwmi craHaapt opMynupyeT OCHOBoOMosnaratowue
onpeaeneHus, Ucnonb3yemble B cepuu ctaHaaptos IEC 61800.

Bonpocbl NUTaHUA OT aKMueHO20 ebINPAMUIMES paccMoTpeHbl B IEC TS 62578.

Bo Bpems HanucaHus IEC SC 22G wna paspabotka craHgaapra, coaepailero TpeboBaHus no aHepro-
adhheKTUBHOCTU a51eKMponpusodos u npeobpasosameriell. B cneagylowem nsgaHuu craspapra IEC 61800-2
OyaeTt npuBeaeHa CCbINka HA HACTOALMI CTaHAAPT, PaBHO Kak U Ha Aipyrue ctaHaapTbl JaHHON CEpUK.

B pesynkrare coBepLUeHCTBOBaHUA cepun ctaHaaptos IEC 61800 ymeHbLUAETCA HEOOXOAUMOCTb CCbiIT-
KM Ha CTaHAapTbl BHE AaHHON cepumn, 0COBEHHO 3TO KacaeTcs cepum craHgapros IEC 60146.

03 MHCTpYMEeHT cormaleHua Mexay norpedéurenem u nponssogureriem

Hacrosauwmin crangapt MoxeT GbiTb UCNONb30BaH ANA paspaboTku BceobbemmnioLlero cnucka TpebGosa-
HUI NPK COrNacoBaHUKM TEXHUYECKUX YCNOBWIA MeXay noTpebutenem u npoussoautenem. Camo no cebe KoH-
KpeTHoe TpeGoBaHMe B HACTOSILLIEM CTAHAAPTE HEe NPUMEHSIETCS K 37IEKMPOopueody unu rpeobpasoeamernto.
Bmecte ¢ Tem kaxaoe u3 TpeGoBaHuin MOXET GbiTb PACCMOTPEHO NOTPEGUTENEM KaK NPEAMET NOATBEPKAE-
HUSI COOTBETCTBUSA.

Hacrosiumin cranaapt MoxeT GbiTh NONE3eH Kak MHCTPYMEHT pas3pabGoTKu TEXHWUYECKUX YCOBWIA Npu
OKOHYaTensLHOM BBOZE 3/1IEKMpPOonpueoda unu npeobpazoeameris B SKCNyaTaLMio UMM UX UCTMONb30BaHNUK KakK
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KOMMNOHEHTOB YCTpOMCTBA. B kauecTBe yCTPOMCTB MOTYT ObiTb PACCMOTPEHLI Takue YCTPONCTBA, Kak NMMAIThI
U NOABEMHUKM, CTAHKWU, KOHBEWEPbl, KOMMYTaLWOHHasA annapartypa, oGorpeBarenu u BEHTUNATOPbI, HACOCHI,
BO34YXOAYBKU, NPUMUBHbIE U CYAOBbIE CUMOBbLIE YCTAHOBKMW.

B kaxxgoM MpuMMEHEHUU B TEXHUYECKUX YCMOBUAX Ha /1EKMPOnpusod Unu rpeobpasosamesib BaXKHO
yKasaTtb YCMOBUS OKPYXAIoLLEen Cpeabl, B KOTOPbIX OyAeT yCTaHaBNMBAaTLCSH, TPAHCNOPTUPOBATLCSA U SKCMnya-
TMPOBATLCA NPOAYKLUMA. YCMOBUS OKPY>XKalOLLEH CPeabl BKIIOYAKOT SNEKTPUYECcKMe, MexaHudeckne, TepMuye-
CKUe BO3AENCTBUSA, BNUAHUE 3arpPsi3HEHUIA 1 BNaXKHOCTHU.

1 O6bnactb NpUMeHeHuA

HacToswwmit ctaHaapT pacnpoCTPaHAETCA HAa CUCTEMbI PETYNMPYEMbIX SNEKTPONPUBOAOB NEPEMEHHOTO
TOKa, BKMOYaoLwme B ceba nonmynpoBOAHWUKOBLIA CMIOBOW NpeobpasoBarenb, yCTPOWCTBA yNpaBneHus, 3a-
LWMTbl, MOHUTOPUHIA, U3MEPEHUI 1 dsucamesib NEPEMEHHOIO TOKa.

HacroAwumin craHgapTt NpUMEHAEeTCa AnA 3NeKTPONPUBOAOB C PErynMpoBaHUEM CKOPOCTU, B KOTOPbIX
NpPeaycMOTPEHO coeanHeHune dsuzamerns NEPEMEHHOro Toka ¢ npeobpaszosamernem, NUTAILWUMCA OT NIMHEN-
HOro HanpsKeHUs NepeMeHHoro Toka yacroron 50 nnu 60 My He Gonee 1 KB BKNIOYMTENLHO U/MAK NOCTOSH-
HOrO TOKa HanpshkeHneM He Bonee 1,5 KB BKMIOYNTENLHO.

MpumMmedaHune 1 — BrnekTPONpUBOALI C PErynMpoBaHUEM CKOPOCTU C ABUraTENSAMU NEPEMEHHOrO TOKa U f1pe-
obpazosamenamu, NUTAIOWMMUCA OT HaMPSXEHWA NepeMeHHOro Toka HanpsxeHneMm Gonee 1 kB paccmoTpeHsl B IEC
61800-4.

MpumedaHue 2 — OnNekTPONPUBOALI NMOCTOAHHOMO TOKa C PerynupoBaHUeM cKkopocTU ¢ npeobpasoBaTenamu,
nuTaroLwmMmMu dsueamernu NOCTOSHHOIO Toka, paccMmoTperbl B IEC 61800-1.

MpuMmedaHue 3 — [Ins aNekTpONpUBOAOB MOCTOSHHOTO TOKA C PEryNupoBaHWEM CKOPOCTH, ABUraTensiMu no-
CTOSIHHOTO TOKa W peobpasosamensmu, UMEIOLLMX NOCIe0BaTeNbLHO COSAUHEHHBIE CEKLUWMW, NINHERHOE HanpshkeHWe Nu-
TaHusl paBHO CyMMe HamnpsKeHUR KaXK4 oM CeKLum.

HacToawun ctaHgapT He pacnpOCTPaHAETCS Ha TATOBbIE ANEKTPONPUBOAbI SNMEKTPUYECKOTO TpaHCnopTa.

B HacTosiLleM cTaHaapTe pacCMOTPEHbI CreayioLue acnekTbl ANeKTPonpMBOA0B NEPEMEHHOIO TOKa:

- XapakTepHbIE 3BEHLSA 3rIeKMpPonpueoda;

- NacnopTHbl€ AaHHbIE U TEXHUYECKUE XapaKTEPUCTUKM;

- YCIOBWS OKPYXXalOLLEH cpeabl, B KOTOPbIX AOIMKHbI YCTAHABNMBATLCA U paboTaTb 31ekmponpusodbi,

- UHble TpeBGoBaHUs, KOTOPbIE MOTYT ObiTb NPeAbABAEHLI K 37€KMPOonpuseody.

HacTosiwumii cTaHaapT ycTaHaBnuBaeT MUHUMarnbHbIe TpeboBaHUA, KOTOPblE HeOBXoaUMbI ANA AOCTU-
XKEHUS COrnaLleHns Mexay NnponussoanTenemM u notpebutenem.

COOTBETCTBME HACTOSAILLIEMY CTAaHAAPTY BO3MOXHO TOMbLKO B TOM Cny4ae, eCnu Kaxablii ero pasaen uH-
AMBUIYaribHO PaCCMOTPEH 3aKa34yukom npu paspabotke cneuudukaumn unm KOMMTETOM NO CTaHAApTM3auuK
NpoAyKuUMK Npu pa3paboTke CTaHAapTOB Ha Hee.

B otaenbHbIe acnekTbl 3/1€eKMponpueoda, KOTOPbIM NOCBALLEHLI CNELUanU3MpoBaHHbIE CTAHAAPTHI Ce-
puun IEC 61800, HacTOoALWMI CTAaHAAPT AAET KpaTKoe BBEAEeHNE U CONPOBOXKAAET UX COOTBETCTBYIOLLIMMMU CCbIST-
Kamu. 3TO OTHOCUTCA K CrieayloLemy:

- BONPOCHI 9MEKTPOMArHMTHON coBmecTumocTn (SMC) paccmotperbl B IEC 61800-3;

- TpeboBaHuA no anekrpobeszonacHocTu npueeaeHsl B IEC 61800-5-1;

- TpeboBaHuA No dyHKUMOHanbHON 6esonacHoctn — B IEC 61800-5-2;

- TpeboBaHusi N0 pexxkumam HarpyxeHus — B IEC 61800-6;

TpeboBaHus no anekrpobesonacHoctn — B IEC 61800-5-1;
- BOMPOCHI KOMMYHUKaLMOHHbIX Npodhunen paccMmotpersl B IEC 61800-7;
- cneuudukaums HanpskeHWn Ha CMNOBOM conpshxeHuu npuseaeHa s IEC 61800-8.

2 HopmaTuBHbIE CCbISIKU

[ns npumeHeHns HacTosILLEro craHaapTa Heo6xoAuMbI CreayloLmMe CCbiNOYHbIe cTaHaapTol. Ans aa-
TUPOBaHHbIX CCbINTOK UCTONb3YIOT TONLKO yKazaHHOe usaanue. [ina HeaatmpoBaHHbIX — NOCNeAHee n3aaxHue
CCbINOYHOTO CTaHAapTa (BKIOUYas BCE M3MEHEHUA K HEMY):

IEC 60034-9, Rotating electrical machines — Part 9: Noise limits (MaLumHbl anekrpuyeckue spaliaoLm-
eca. Yactb 9. YpoBHHM LIyMA)

IEC 60038, IEC standard voltages (HanpspkeHusa crangaprtHele no |[EC)
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IEC 60068 (all parts), Environmental testing [icnbiTaHna Ha Bo3gencTeue BHELLHUX hakToOpoB (BCe Ya-
cTn)]

IEC 60068-2-2:2007, Environmental testing — Part 2-2: Tests — Test B: Dry heat (UcnbiTaHusi Ha BO3-
Aeicrene BHeLHMX daktopos. Yactb 2-2. UcnbiTanua. Ucnbitanue B. Cyxoe Tenno)

IEC 60068-2-6:2007, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal) [UcnbiTa-
HUA Ha BO3AEeNCTBUE BHELLHUX (hakTopoB. YacTb 2-6. Ucnbitanus. Ucnbitanue Fc. Bubpauusa (rapmoHuyeckas)]

IEC 60068-2-27:2008, Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock (Ucnbi-
TaHuA Ha BO3ECTBME BHELLHMX hakTopoB. Yactb 2-27. UcnbiTaHna. McnbitaHne Ea u pykoBoACTBO. Yaap)

IEC 60068-2-52:2017, Environmental testing — Part 2-52: Tests — Test Kb: Salt mist, cyclic (sodium
chloride solution) [UcnbiTaHua Ha Bo3aencTeue BHELWHUX drakTopos. YacTb 2-52. UcnbitaHua. Ucnbitanue
Kb. ConsiHoi TyMaH, LiMKNu4yeckoe ucnoitTaHue (pactesop xnopuaa Hatpus)]

IEC 60068-2-68:1994, Environmental testing — Part 2-68: Tests — Test L: Dust and sand (Mcnbitauus

Ha BO3eilcTBMe BHELLIHUX hakTopoB. HacTb 2-68. Ucnbitanua. UcnbitaHue L. Mbinb u necok)

IEC 60068-2-78:2012, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady state
(UcnbiTaHua Ha BO3AECTBUE BHELLHMX (pakTOpoB. HacTb 2-78. UcnbiTauna. McnbitaHne Cab. Bnaxdoe Ten-
10, YCTAHOBUBLLMICS PEXUM)

IEC 60050 (all parts), International Electrotechnical Vocabulary (MexayHapoaHbIi anekTpoTexHN4e CKumn
cnosapb) (http://www.electropedia.org)

IEC 60079 (all parts), Electrical apparatus for explosive gas atmospheres [O6opyaoBaHue anekTpuye-
CKO€ AN B3pPbIBOONACHbLIX ra3oBbiX cped (BCe YacTtu)]

IEC 60146-1-1, Semiconductor convertors; general requirements and line commutated convertors —
Part 1-1: Specifications of basic requirements (Mpeo6pa3osarenu NonNynpoBOAHUKOBbLIE. YacTb 1-1. TexHuue-
CKWe yCroBusi HA OCHOBHbIE TpeOoBaHUs)

IEC/TR 60146-1-2, Semiconductor convertors; general requirements and line commutated convertors —
Part 1-2: Application guide (Mpeo6pazoarenu nonynposogHukoebie. Yactb 1-2. PykoBoaCTBO NO NpUMeEHe-
HWI0)

IEC 60529, Degrees of protection provided by enclosures (IP code) [Ctenenu 3awmTbl, 06ecnevmsae-
Mble kopnycamu (Kog IP)]

IEC 60664-1, Insulation coordination for equipment within low-voltage systems — Part 1: Principles,
requirements and tests (KoopguHauusa usonauuu gns o6opyaoBaHusi B HU3KOBOJLTHLIX cucTeMax. Yacrtb 1.
MpuHumnel, TpeboBaHMA U UCMBITAHKUSA)

IEC 60721-3-1:2018, Classification of environmental conditions — Part 3: Classification of groups of
environmental parameters and their severities — Section 1. Storage (Knaccudukaumsa BHeLWHUX BO3aEN-
cTByloWux daktopos. YacTtb 3. Knaccudukauua rpynn napaMeTpoB OKpyXKatoLen cpedbl U uX CTeneHemn
ecTtkocTu. Pasagen 1. XpaHeHue)

IEC 60721-3-2:2018, Classification of environmental conditions — Part 3: Classification of groups of
environmental parameters and their severities — Section 2. Transportation (Knaccudukauma BHeLIHUX BO3-
AaevcTeyowmx daktopos. Yacte 3. Knaccudumkaums rpynn napaMeTpoB OKPY>KatoLen cpeabl U UX CTENeHeN
KecTKoCcTU. Pasaen 2. TpaHCnopTUPOBaHKE)

IEC 60721-3-3:1994, Classification of environmental conditions — Part 3: Classification of groups of
environmental parameters and their severities — Section 3. Stationary use at weatherprotected locations
(Knaccudukaums BHELLHMX BO3AENCTBYOWMX hakTopoB. Yacte 3. Knaccudukauus rpynn napameTpoB OKpy-
)arowen cpefbl U UX CTeneHen >xecTkocTu. Pasaen 3. Skcnnyatauus B CTalMOHapHbIX YCHOBUSIX B MECTAX,
3aLlUMLLEHHbIX OT HENOroAbl)

IEC 60721-3-3:1994/AMD1:1995

IEC 60721-3-3:1994/AMD2:1996

IEC 60721-3-4:1995, Classification of environmental conditions — Part 3: Classification of groups of
environmental parameters and their severities — Section 4. Stationary use at nonweatherprotected locations
(Knaccudukaumsa BHELIHUX BO34eNCTBYOLWMX (hakTopoB. YacTb 3. Knaccudumkauusa rpynn napaMeTpoB OKpy-
XaroLen cpeabl U UX CTENeHel xecTkocTu. Pasaen 4. Okcnnyataums B CTaLUMOHAPHbIX YCIIOBUSIX B MeCTax,
He 3aLULLEHHbIX OT HENOroAbl)

IEC 60721-3-4:1994/AMD1:1996

IEC 61800-3, Adjustable speed electrical power drive systems — Part 3: EMC product standard including
specific test methods (CucTembl anekTponpmMBOAOB C PErynupyemon CKopocTbio. Yactb 3. CTaHgapTHble Tpe-
60BaHUA K 3NEKTPOMArHUTHON COBMECTUMOCTY NPOAYKLUMNU U CNELMATbHBIE METOAbI MCTILITAHUI)
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IEC 61800-5-1:2016, Adjustable speed electrical power drive systems — Part 5-1: Safety requirements —
Electrical, thermal and energy (CuctemMbl 3nekTponpmMBOAOB C PErynmpyemMoii CKopocTbto. Yacte 5-1. Tpebo-
BaHUSI K MNEKTPUYECKON, TEPMUYECKON U dHEpreTu4eckol 6e3onacHocTH)

IEC 61800-5-2:2016, Adjustable speed electrical power drive systems — Part 5-1: Safety requirements —
Functional (Cuctembl anekTponpuBoAOB C PErynMpyeMon CKOpoCTblo. Yactb 5-2. TpeboBaHus Kk PyHKLMO-
HanbHoN 6e3onacHocTU)

IEC TR 61800-6, Adjustable speed electrical power drive systems — Part 6: Guide for determination of
types of load duty and corresponding current ratings (CuctemMbl 9nekTponpuMBoOA0B C PErynmpyemMoii CKOpoCThbIO.
Yactb 6. PykoBOACTBO NO ONpeerneHuto TUMOB PEXUMOB Harpy3ku U COOTBETCTBYIOLLMX HOMUHATTbHBIX TOKOB)

IEC 61800-7 (all parts), Adjustable speed electrical power drive systems — Part 7: Generic interface and
use of profiles for power drive systems [CucTembl 3NeKTPONPUBOAOB C PErynnMpyemMoit CKOpoCTbio. HYacTb 7.
OO0Lwmii MHTEPdENC U UCTIONb30BaHWE NPOdUNEN AN CUINOBLIX CUCTEM 3NEKTPONPMBOAOB (BCE YacTu)]

IEC 61800-7-1, Adjustable speed electrical power drives systems — Part 7-1: Generic interface and use
of profiles for power drive systems — Interface definition (Cuctembl anekTponpmMBo4OB C pPErynupyeMon CKopo-
CTbi0. HacTb 7-1. OOwmn nHtepdenc n NCnonb3oBaHne NPotunent Ansa CUNoOBbIX CUCTEM 3NEKTPONPUBOAOB.
Onpeaenexne uHtepdeca)

3 TepMuHbI U onpegeneHus

B HacTosiluem cTaHgapte npuMeEHeHbl TEPMUMHbI M onpeaeneHus no IEC 60050-111, IEC 60050-
151, IEC 60050-161, IEC 60050-191, IEC 60050-441, IEC 60050-442, IEC 60050-551, IEC 60050-601,
IEC 60146-1-1, IEC TR 60146-1-2, a Takxe npeacraBneHHble B Tabnuuax 1—4.

Ta6nuya 1 — CNUCoK TEPMUHOB U COKpaLLeHUIA

3.1 | MpuemouHoe ncnbiTaHne?) 3.17 | Pabora B yeTbipex kBagpaHTax? | 3.80 | KoacbdpuumeHT MowyHocTn A2

Cunosoe NoaKIYeHne K cetu MonHbIA K03 PULMEHT Frapmo- Mpoun3BoacTBEHHAs ynakos-

32 a) 3.18 “a) 3.81
nepeMeHHoro Toka HUYECKNX UCKaXKEHWIA Ka
3.3 | AKTUBHBIV BEINpSiMUTENLD 3.19 Bb'COKOBOHbT';;’M S nepe- 3.84 | Boinpsimutens?)
MEHHOro ToKa
3.4 | Mpeo6pasosatens (M) 3.40 | YcraHoBKa® 3.85 | MeHepaTopHbIii pexumd)
3.5 | Bakasunk M/KM/oM 3.41 | WnTerpupoBaHHblit IMP) 3.86 | KoHTponbHoe ucneitaHne?®
3.6 | NpoussoguTens MN/KM/3MR) 3.42 | WnseptopD 3.87 | BuibopouHoe ucnuitaHne?)
WcnbiTaHne npu BBOAE B & AMb)
3.7 aKcnnyaTaLmiod 3.43 | HuskoBonbTHLIN 3 3.88 | TpaHcnopTHas ynakoBka
38 KOMI‘IJ‘IeICI'SbIVI npeo6pasosa- 3.50 | BnekTpudeckwii gemratens?) 3.89 KoadppuymneHT MoLHOCTU
Tenb (KI) KOPOTKOro 3amblkaHus Rgo
3.9 | CunoBoii 6nok N 3.51 | OEM-npoussoauTens 3.90 | CurnanbHblit nHTepdeiic?
310 TopMoXeHUe NoCTOSAHHLIM 374 BbixogHas neperpy3oqHas 3.91 | CreunansHoe ucnbitanne®
TOKOM CcnocoBHOCTL?)
3.11 | 3BeHo nocTosiHHoro Toka (3MT) | 3.75 | Mopt® 3.92 | BosgeiictBus
3.12 | Ounamuueckoe TopmoxeHne® | 3.76 Moprl Mame:)euuﬂ " 3.93 | CucteMHblii uHTerpaTop®
ynpaeneHusi
KoadpuumeHT nonesHoro o ) b)
3.13 neicTays (KM) KD 3.77 | Cvnosoii nopt? 3.94 | Pabora B ABYX KBafpaHTax
3.14 | KNgank 3.78 | Cunoboii uHTepdeiic?) 3.95 | Tunosoe ucnuitanme?®
KoHeuHelil nonb3oBaTenb b) UcnbiTaHne B NpUCYTCTBUK
3.15 HenpodeccoHanbHLIN 3.79 | Snextponpuson (3M1) 3.96 3akasumnka®
316 KoHeuHbli1 nonb3oBatenb

npoeccuoHanbHbIH?
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OkoHYaHue mabnuupt 1

2) OnpeferneHus, ucnonb3yemMble B HeKoTopbIX cTaHgapTax cepuu IEC 61800.

b) BasoBble onpeaeneHns, Ucnonb3yemele BO Beeil cepum ctaHaaptos IEC 61800.

MpumeyaHmne — HacToAWMIA cTanAapT cofepXxuUT 6asosble onpefeneHus, NIpUMeHseMsle Bo Beelt cepum cTaH-
Aaptos IEC 61800, ¢ Lenblo nx NCNoNb3oBaHWA B cNefyloLmx cTaHaapTax faHHoW cepuu.

Ta6nuuya 2 — Cnnucok BXoAHLIX BeNUYUH ansa MKIMIoM

3.20 | BxopHasi akTuBHasA MolHocTb N 3.28 | BxogHoii Tok M/, 3.36 | BxogHoe HanpskeHue nu,
HoMUWHanbHas BXxogHas akTUB- HOMMWHanNbHbLIA BXOAHOW TOK HoMuHanbHoe BxogHoe
3.21 3.29 3.37
Has MoLHocTh MNP, NN HanpsbkeHue MU,y
BxogHasn akTMBHas MOLLHOCTb . BxogHoe HanpsxeHue K/
3.22 KM waw 3 P, 3.30 | BxopgHoi Tok KIN/AM /. 3.38 3 U,
393 HoMUWHanbHas BXxogHasa akTUB- 331 HOMMWHanNbHLIA BXOAHOW TOK 339 HoMWHankHoe BXogHoOE Ha-
’ Has mMolyHocTe KIl unu 3 Py ' KM/am / ' npskenue KN/3M U
3.24 ﬁéoAHaﬂ KaXKyLLasACH MOLLHOCTE | 5 55 BxoaHas vacrota [1f,
v
HomuHanbHasn BxogHas Kaxy- HoMuHanbHas BxogHas
3.25 3.33
Lasics MoLHOCTb IS,y vacrora I
BxopaHas KaxyLlasica MOLHOCTb
3.26 KI/3N S, 3.34 | BxopHasi yactota KMN/am f
397 HoMuHanbHasa BxogHasi Kaxy- 335 HoMuHanbHas BxogHas
) wascsa MowHocTe KM/AM S, ’ vacrota KIN/3M £,

MpumMmeyaHune — MNHaekco cootBeTcTBYIOT IEC 60146-1-1.

Tabnunya 3 — Cnncok BeIxogHbIX BenuduH ans FYKI30

352 BeixogHoii Tok npeobpasora- 3.60 | BuixopHoe Hanpsketute U, 368 BeixoaHasa kaxyLyascs MoLL-
Tens /, HoCTb S,
HOMUWHanNbHBIA BEIXOAHOR TOK HoMuHanbHoe BLIXOLHOE HoMuHanbHan BeIxogHas
3.53 3.61 3.69
MiaN HanpsixeHue MU, kaxkyLasics MoLHocTb NS,y
3.54 | BuixoHolt Tok KT/, 362 LBJI:IXOJJ,HOS HanpsxeHue K 370 BeixogHas kaxyLyasca mMowy-
A HOCTb KIT Sy
HOMUWHanNbHBLIA BEIXOAHOR TOK HoMuHanbHoe BLIXoLHOE HomuHanbHasn BbixogHas Ka-
3.55 3.63 3.7
KM Ian HanpsxkeHue KIM Uy Xywasicst MolHocTe KM Sy
BeixogHas akTMBHas MoLL-
3.56 | BbixoaHas YacToTa [1f, 3.64 HocTs NP, 3.72 | BbixogHas mMolHocTh 3N P
HomuHanbHas BbIXOAHaA Ya- HoMunHanbHasg BeixogHas HomuHanbHas BbIXogHasn
3.57 3.65 3.73
croTa N,y aKTuBHan MolyHocTe MNP,y MoLHocTe 3l Py
BeixogHas akTUBHas MoLL-
3.58 | BbixopHas YacToTa Kl fy 366 | | octe KM Py
359 HoMuHanbHaga BeIxogHaA YacTo- 367 HomuHanbHasn BeixogHas ak-
’ Ta K fay ) TUBHas MoLyHOCTL KIM Py

Mpumevyanne — UNHpekewl cootBetcTBylOT IEC 60146-1-1.
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Tab6nuuya 4 — CKOpoCTM M MOMEHTHI BpalleHWsl ABuraTens

MuHuManbHaa 4acrtoTa Bpa-

3.44 | YactoTa BpaiyeHusa N 3.47 3.82 | MomeHT gBuratena v

weHusa Nyin
345 MakcumaneHas  gonyctumas 348 | MWHMManbHas  macnopTHas |5 g5 | HOMMHaNbHLIA MOMEHT ABura-
' YacToTa BpalleHns Ngnpax ' YacTtoTa BpalleHnst Nywin ’ Tena My
346 MakcumaneHas  nacnopTHas 3.49 HomuHaneHas 4YactoTa Bpa-
’ YacToTa BpaLleHNs Nynax ' LeHus auratens Ny

MpumeyaHne 1 — NHaekcel cootBeTcTBYIOT IEC 60146-1-1.
[MpuMmeyaHue 2 — CM. TakxKe pUCyHok 8 B 4.3.3.2.

3.1 npuemMoyHoe ucnbitaHue (acceptance test): OcHoBaHHOe Ha AOrOBOpe UCNbITaHUE, NO3BONAOLEE
3akasyuky yoeauTbCa B TOM, YTO YCTPOWCTBO YAOBIETBOPSET ONpeAeneHHbIM TEXHUYECKUM YCNOBUAM.

3.2 cunoBoOI NOPT CETU NepeMeHHOro Toka (a.c. mains power port): Cunoson kaHan, o6ecneumnsa-
IOLLMIA CHabXeHne a1ekmpornpueoda neKTPUYECcKon sHepruen, npeobpasyemon dguzamernemM B MEXaHUYe-
CKYI0.

3.3 akTuBHbIN BbINpAMUTEnb (active in feed converter, AIC): CuNoBoi 3NeKTPOHHbIN fIpeobpasosa-
merb, HE3aBUCUMO OT TEXHOMOrMU MPOU3BOACTBA, TOMOMOIMM, HAMNPSHKEHUA W TUNopasmepa, KOTopbli pac-
NOMNOXEH MeXAy CETbI0 NEPEMEHHOIO TOKa U 3BEHOM NOCTOSIHHOTO TOKA (CO CBOMCTBAMM UCTOYHMUKA TOKa UIU
UCTOYHMKA HAMPSHKEHUS) U MOXKET NepeaaBaTthb dHEPruio B 060Mx HanpaeneHusix, a Takke ynpasnsATb PeakTUB-
HOW MOLLIHOCTBLIO UMW KO3GhehUyUEHMOM MOWHOCMU.

MpuMevyaHue 1 K cTaTbe — HeKOTOpbIe U3 HUX YNPaBNAoT rapMOHUYMECKUM COCTABOM ANSl YMEHbLUEHUS
UCKaXEHWI1, BHOCUMBIX B NMPUIIOKEHHOE HanpsXeHWe U TOK.

MpuMmevyaHue 2 K cTaTbe — CXeMHOe peLUeHNe MOXET NpeAcTaBnaT coboit npeobpa3osamerns (CO CBON-
CcTBaMU UCTOYHKKa) HanpsbkeHua (Voltage Source Converter, VSC) unu npeobpaszosamenb (Co CBOWCTBAMU UCTOYHUKA)
Toka (Current Source Converter, CSC).

MpumevyaHune 3 kK ctatbe — B IEC 60050 TepMuHbl «peobpazosamerns HanpaxeHna (VSC)» unu «npe-
obpasoBatenb Toka (CSC)» onpegeneHbl kak mpeobpa3osamernu NepeMeHHOro Toka B MOCTOSIHHBIA C XapaKTepucTukamun
UCTOYHUKa HanpsbreHus [551-12-03] unu nctodHuka Toka [551-12-04] cooTBETCTBEHHO.

MpumevyaHue 4 K cTaTbe — B HEKOTOPLIX MCTOMHUKAX akmugHbie ebinpamumenu (AlIC) Ha3blBalOTCA aKTUB-
HbIMU BXoAHbBIMU Kackagamm (Active Front End, AFE).

3.4 npeo6pasoBarensb (basic drive module, BDM): CunoBoi anekTpOoHHbIN ripeobpasosamesib C OTHO-
CALMMCA K HEMY ynpaBreHuem, BKITOMEHHbIN Mexay UCTOYHUKOM INEKTPONUTaHuA n dsuezamernem.

MpumeyaHue 1 K cTaTbe —lpeobpasoBarent NepegaeT SHEPrUO OT UCTOYHUKA SMEKTPONUTaHUSA Kk dsuea-
meno, a Takxke B 06paTHOM HanpaBneHUH.

MpumevyaHue 2 kK cTaTbe — [Npeobpa3soBaTenb yNpaBnseT HEKOTOPLIMU UMK CriedyoWUMKU NapameTpamu
nepefaBaemoi 3Hepruu: TOKOM, 4acTOTON U YPOBHEM HaMNpPsSXKEHMUs], CKOPOCTHIO, MOMEHTOM, YCUITMEM.

3.5 3aka3uuk npeoGpasoBaTensa/KOMMIIEKTHOroO npeoopasosarens/anekrponpusoaa (BDM/CDM/
PDS customer): OEM-npou3eodumerib, cucmemHbill uHmMeapamop unu KOHe4HbIl nonb3oeamers (npoghec-
CUOHarbHbI/HenpogheccuoHarnbHbil), opMmynupyolmii TpeboBaHus M MOKYNaloLWmMin peobpasosamerb
(M)/komnnexkmublili npeobpasosamens (KI)/anekmponpueod (3r1) y e2o npoussodumerns.
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IMpou3sesodumens npeobpazosamens/anekmponpusoda

3akaszyuxu npouzeodumens npeobpa3zoeamerns/anexkmponpusoda

OEM CucmemHbiii Koneynbil Koreunbiii
IMpoussodumers KoM- uHmez2pamop nons3oeamens nonw3oeamens
nne MpoussoguTenb (npodpeccroHanbHbIi) (HenpogbeccuoHanbHbIl)
KTYIOLLMX
CcUCTEMDI
CUCTEMDI JJIEKIMPO-
npueoda
CnpoektuposaHo YcTaHOBNEHO Ha MecTe | YcTaHOBNEHO Ha MecTe YcraHoBMneHO Ha MecTe
n cobpaHo y OEM- UCNONbL30BaHUA UCnonb3oBaHuA ucnonbaosa:gga
anekmponpueoda anekmpornpueoda JIeKMPOIPU
npoussodumens Nop, OTBETCTBEHHOCTb npocgeccuoHanom
KOHEYHO20
nosnb3oeamerns
KoHneuHbiii nons3oeamens
Bakasyux y OEM-npoussogutens KoneyHblil nonb30eamens
WIKN cucmMeMHOo20 UHmezpamopa 3akasyuk y npoussodumensi
(He B 0GnacT1 NpUMeHeHUs! HaCTOALLEro npeobpasosamens/snexmpornpueoda
craHgapra)

PucyHok 1 — B3anMOOTHOLLEHUSA 3akasquKka n npouseodumerns npeobpazosamens/anekmponpusoda

3.6 npoussoauTenb npeobpasoBaTena/KOMNNEKTHOro npeodpasosarena/anekrponpusoga (BDM/
CDM/PDS manufacturer): MNpeanpusitue, KOTOpoe NPOEKTUPYET U NPOU3800UM LENNKOM NN YacTb rnpeobpa-
30eamernsi/komnnekmHozo rpeobpaszoseamens (Kr)/snekmponpusoda (CM. pUCYHOK 1).

3.7 ucnbiTanne Nnpu BBOAE B IKCIsIyaTauuio (commissioning test): McnoitaHue ycrpoiictea unm 06o-
pyAoBaHMs, pasMEeLLEHHOro Ha MecTe 3KcnnyaTtauuu, Ans NPOBEPKU NPaBUSIbHOCTU €0 YCIMaHO8KU N (OYHK-
LUMOHMPOBAHMA.

[IEC 60050-151:2001, 151.16.24 n IEC 60050-411:1984, 411.53.06 mogucuumupoBaHHbiin. Onpeaene-
HWA 13 06OUX MCTOYHWUKOB 06bEANHEHDI]

3.8 komnnekTHbIN npeodpasosarenb (complete drive module, CDM): Yacrb anekrponpuBoaa, COCTo-
Awas n3 npeobpasoBatensi, yCTPOWCTB 3aLUMThbl, TpPAHCOPMATOPOB, BCNOMOraTenbHbIX YCTPOWCTB, HE orpa-
HWYEHHasA UMK, HO He BKMoYaroLwwasn dsuzamerib U AaTYUKU, YCTAHOBIIEHHbIE HA €ro Bany.

3.9 cunoBoii 6nok npeo6pasoBartens (converter <of the BDM>): Y3en, npeoGpa3syloLui anekrpuye-
CKYIO 3HEepruto, nepegasaemyio OT NuTaloLel CeTn k dsuzamernio nyTeM u3MeHeHus ogHoro unu bonee ee
napamMeTpoB: HaMNPAXXEHUA, TOKa, 4acToThbl (CM. PUCYHOK 1).

MpumevyaHue 1 kK cTaTbe — Cunoegoll 6510k Npeobpaszosamersi OCHaLLEH 3NEKTPOHHBIMWU KOMMYTMPYIOLLU-
MU npuBopamu ¢ COOTBETCTBYIOLLMMI UM Liensimu. YnpaeneHue npeoGpasoBaHNeM SHepruu oCyLLecTBSETCA TPaH3UCTo-
pamu, TUpUCTOPaMMU UK SPYrMMU KOMMYTUPYEMBIMU NONYNPOBOLHUKOBEIMU Npubopamu.

MpumedyaHne 2 kK cTaTbe — Cunosoli 610K MOXET UMETE BEAOMYH CEThI0 KOMMYTALMIO UK BHYTPEHHIOW
W BKIHOYaTh, HaNpUMep, OfUH BeiNpsiMUTeNs unu Gonee.

3.10 TopMOXeHne NoCcTOsAHHbLIM ToKkOoM (d.c. braking): Mpouecc npeBpaLleHns KNHETUMECKOW SHEPTUn
poTopa ABUraTensi U Harpysku B SNEKTPUYECKYIO SHEPrUIO, pacCenBaemMyto B pOTOPE NyTeM Nogaym nocTosH-
HOro TOKa B CTaTop.

3.11 3BeHO nocTosiHHOro Toka (d.c. link): CunoBas Lenb NOCTOAHHOIO TOKa, COeAMHAIOLAN B Ipeob-
pasoeamerne co 38eHOM MOCTOAHHOrO Toka (3MT) BXOAHOM BbINPAMUTENb C BbIXOAHBIM MHBEPTOPOM U COCTOS-
LLas M3 KOHAEHCATOPOB U/UNN PEaKToOPOB ANA CrNaXMBaHUA Nyrbcauuii Toka nmbo Hanps>KeHus.

3.12 puHamunyeckoe TopmoxkeHue (dynamic braking): Mpouecc npeBpaLLeHUss KWNHETUHMECKOW dHeprum
poTtopa dsuzamersnsi u COEANHEHHON C HUM Harpy3ku B SMEKTPUYECKYIO QHEPIUIO, paccenBaemyio B pesucrope.

3.13 koadhpuLMeHT none3Horo AeMcTBUA KOMNIEKTHOro npeo6pasosarens; KMM (efficiency of the
CDM): OTHOLUEHME NOMHON 3NEKTPUYHECKON MOLLHOCTU Ha CUI080M COMPSIXKEHUU KOMITIIEKMHO20 Npeobpaso-
eamerisa ¢ KnemMMamu 8gueamesisi K NOSIHON MOLLHOGTW B CEMESOM CUI080M rTOpMYy.

MpumMmedaHue 1 K cTaTbe — JIMHUS CETEBOrO NUTAHUA NPUBELEHA Ha pUCyHKe 2.

MpumevyaHune 2 Kk cTaTbe — KM 06bl4HO BbIPaXeH B NPOLEHTaX.
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3.14 KN4 anextponpuBopa (efficiency of the PDS): OTHOWEHME MEeXaHMYeCKoW MOLLIHOCTU HA Bany
dsuzamerisi K NONHON MOLLHOCTN B CEME8OM CUSI080M r10pmy.

MpumedvaHue 1 kK cTaTbe — JIMHUSA CETEBOrO NUTaHUS NPUBELEHA Ha PUCYHKe 2.

MpumedaHue 2 k ctaTbe — KM 06bI4HO BbIpaXKeH B NpoLiEeHTax.

3.15 HenpodeccMoHanbHbLIA KOHEeYHbIA nonb3oBartenb (end user non-professional): CyObekT, He
obnagaLLmMit TEXHUYECKUMU 3HAHMAMU O paboTe anekmponpusoda B CBOeN NpodeCCUoHansHoOW 06nacru u
AOCTaTOYHbIMU UHCTPYKLMAMM.

3.16 npoceccuoHanbHbIA KOHeYHbIM Nnonb3oBarenb (end user professional): Cybonwekr, obnagaio-
LWMIA TEXHUYECKMMU 3HAHMAMW WUIU AOCTaTOMHLIMU MHCTPYKUMAMM MO 3KCnsyaTauuu, npeaocraBneHHbIMM
OEM-npoussodumenem, CUCMEMHbIM UHMe2pamopoM UK 1pou3sodumersiemM 371ekmporpusooa.

3.17 pabota B yeTblpex kBagpaHTax (four quadrant operation): Pabota npeobpa3osamerns npu pyHk-
LUMOHUPOBAHUW MUTAEMON UM SNEKTPUYECKON MawluHb! B ABUraTesIbHOM U FeHepaTopPHOM pexumax npu o6omx
HanpaBneHMAX BpaLLeHus.

MpuMmedaHune 1 kK cTaTbe — PaboTa B YETbIPEX KBagpPAHTaX O3HAYAET (DYHKLMOHMPOBAHUE B KBA-
apantax |—lV, kak nokasaHo Ha pucyHke 3.

3.18 nonHbIA ko3¢ pULMEeHT rapMoHuYecknx uckaxeHnumn (total harmonic distortion THD): OTHoLwe-
HWe cpeaHeKkBaApPaTUYHOrO 3Ha4YEHUA rapMOHUYECKOro COCTaBa NEPEMEHHON BENUUMHLI K CpeaHeKBaapaThy-
HOMY 3Ha4Y€HWIO OCHOBHOIN COCTaBNSAIOLLEN.

[IEC 60050-551:1998, 555.17.06]

3.19 BbICOKOBONLTHbIN 3neKTponpuBoa nepemeHHoro Toka (high-voltage PDS for a.c. motor): Snek-
mponpusod ¢ npeobpazoeamenem, UMELLUM HOMWHASNBbHOE 8XOOHOE HanpsXeHue NepeMeHHOro Toka bonee
1 kB 1 He npesbiwatowee 35 kB yactotoii 50 unu 60 'y mnu HanpshkeHUe NOCTOAHHOrO Toka 6onee 1,5 kB.

MpumMmedaHue 1 K cTaTbe — 3neKmponpueod HaxoauTca B obnactu npumeHenuns IEC 61800-4.

MpumeyaHne 2 kK cTaTbe — [ANA 376KMpPorIpusodos, UMEIOLWUX HECKONBKO NOCNEA0BaTENbHO COeUHEH-
HbIX CeKLmii npeobpasoBaTensi, NoA 8X00HbIM HanpsXeHUeM NOHMMAaeTCA CyMMa NocnefoBaTenbHO COeAUHEHHBIX BXO-
HbIX HanpsXXeHuii (cM. NpunoxeHve B).

3.20 BxoOHas aKTMBHas MOIWHOCTbL npeo6pasoeartens P, (BDM input active power): MOLIHOCTb,
onpeaensemMas MrHOBEHHbIMW 3HAYEHUSIMU HaMNPSXKEHUS U TOKA OCHOBHOW rapMOHUKM HA Knemmax NUTaHus
npeobpasoeamens (Ha BEHTUIbHOW rpymnne).

3.21 HoMMHanbLHaA BXOOQHAA aKTUBHaA MOWHOCTL npeo6pasosarens P, (BDM rated input active
power): HOMUHaneHas MOLLHOCTL, ONpeAensAeMas MrHOBEHHbLIMU 3HAYEHUSAMU HANPSHKEHUA U TOKA OCHOBHOM
rapMOHUMKMU Ha KNeMMax nuTaHus npeobpaszoeamerns (Ha BEHTUNbLHOW rpynne).

3.22 BxoOHasA aKTUBHAsi MOLWLHOCTb KOMMJIEKTHOro npeoGpasoBarens unu anekTponpueoaa P
(CDM/PDS input active power): MoLWHOCTb, onpeaensemMas MrHOBEHHbIMU 3HAYEHUAMU HANPSDKEHUA W ToKa
OCHOBHOW FapMOHUKM Ha KnemMmax MUTaHWA KOMMMEKTHOro ripeobpasosamerns unu anekmponpueoda (Ha
Knemmax NUTaHus YCTaHOBKM).

3.23 HoMHUHanbHas BXOAHAA aKTUBHAA MOIHOCTbL KOMIJIEKTHOIO Npeotpa3soBaTens Ui 35eKTpo-
npusoaa P, (CDM/PDS rated input active power): HomuHanbHasa MOLHOCTb, onpeaensemMas MrHOBEHHbIMU
3HaYeHUAMN HANPSHKEHWUA N TOKA OCHOBHON FAPMOHMKU HA KNEMMaX NUTAHUA KOMNNEKTHOTO fipeobpa3osame-
g unu anekmponpueoda (Ha Knemmax NUTaHNA YCTAHOBKM).

3.24 BxoAHas KaXywanca MOWHOCTL Npeobpasosarens S, (BDM input apparent power): MOLLHOCTb,
onpegenseMasi CpegHeKBaapaTUYHbIMKU 3HAYEHUSIMU HaNpPsHKEHUs1 U TOKA HA Knemmax nuTaHus npeobpaso-
eameria (Ha BEHTUINBLHOWN rpynne).

3.25 HOMMHarNbHasA BXOAHAA KAXYWAACA MOWHOCTL npeobpasoeatensa S,y (BDM rated input
apparent power): HoMMHanbHas MOLWHOCTb, onpeaersieMasi CpeaHeKBaApaTUMHLIMU 3HAYEHUSIMU HaNpPshKe-
HWUA M TOKa Ha KNeMMax NUTaHua npeobpaszoseamerns (Ha BEHTUNLHON rpynne).

3.26 BXOAHAA KaXYWaACA MOWHOCTL KOMNNEKTHOrO npeobpasoBarens unm anekTponpueoaa S;
(CDM/PDS input apparent power): MowHoCTb, onpeaensiemasi CpeAHeKBaapPaTUYHbLIMU 3HAYEHUSIMU Hanpsi-
XXEHUSI U TOKA HA KnemMmax NuUTaHWuA KOMIIeKIMHO:20 rnpeobpa3osamenns Unu arekmpornpueoda (Ha Knemmax
NUTaHUS yCMaHOBKU).

3.27 HOMUHaNbHaaA BXOAHAA KaXyIWAaACA MOLWHOCTbL KOMIMJIEKTHOrO Npeodpa3soBarens Unu anek-
Tponpueoaa S, \ (CDM/PDS rated input apparent power): HoMMHanbHasi MOLLHOCTb, onpeaensiemas cpea-
HeKkBaApaTUYHLIMU 3HAYEHUAMU HANPSXKEHUA U TOKA Ha KreMMax NMUTaHUSA KOMMNNEKTHOro npeobpa3soBarens
unu anekmponpueoda (Ha KneMMax NUTAHWUA yCMaHOoBKU).

9
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3.28 BxoaHoO¥ TOK npeobpasosarens /, (BDM input current): CpeaHeksagpatuyHoe 3HayeHne ToKka Ha
KnemmMax nutaHua rnpeobpasosamersa (Ha BEHTUINLHOM rpynne).

3.29 HOMMHaNLHLIN BXOOHOW TOK npeobpasosatensa /,, (BDM rated input current): HoMuHansHoe
CpeAHEeKBaAPATMYHOE 3HAYEHME TOKA Ha KINEeMMaxX NUTaHus rnpeobpasosamerid (HA BEHTUILHOW rpynne).

M pumMedaHue 1 K cTaTbe — MMetoTca B BUAY HOMUHalnbHaaA Harpyska u Hanbonee HeGﬂaronpvaHaﬂ KOM-
6VIH6LI.VIF| OCTanbHbIX HOPMUPOBaHHbBIX ycnosmﬁ, Hanpumep 4onyCTUMbIX N3MeHeHni HanpaXeHna N 4acTtoTbl NUTaHUA.

3.30 BXOAHOW TOK KOMMSIEKTHOro npeo6pasosatensi unu anekrponpueoga /; (CDM/PDS input
current); CpegHekBagpaTUYHOE 3Ha4YEHME TOKA Ha KNeMMax NUTaHNA KOMITIIEKIMHO20 ripeobpasosamerns Unu
anekmpornpusoda (Ha KneMmmax NUTaHusl yCImMaHoB8KU).

3.31 HOMMHAsBHbLIA TOK KOMMNIIEKTHOrO npeo6pasosaTtensa wnu anektponpueoaa / , (COM/PDS
rated input current): HomMHanbHOEe cpeaHEKBaapPaTUYHOE 3HAYEHME TOKA HA KNeMMax NMUTaHUSA KOMIIEKIMHO-
20 npeobpa3sosamerns unu arekmpornpusoda (Ha Knemmax NUTaHus yermaHoeKU).

MpumedaHue 1 kK cTaTbe — MMeloTcA B BUAY HOMUHaNbHasa Harpyska v Hanbonee He6J'IaFOI'IpI/IFITHaFI KOM-
6I/IH8LWIF| OCTallbHbIX HOPMUPOBaHHbBLIX yCJ'IOBI/IVI, Hanpumep 4onyCTUMbIX N3MeHeHun HanpsXeHnAa N 4acToThbl NUTaHUA.

3.32 BxogHas yacToTa npeobpasosarensa f, (BDM input frequency): Yactota nutaHua Ha knemmax
npeobpasoeamerisi (Ha BEHTUNBHOW rpynne).

3.33 HOMuHanNbHasA BxoAHaa yacToTa npeo6pasoearens f, (BDM rated input frequency): Homu-
HarbHaga YacToTa NUTaHus Ha KnemMax rnpeobpasosameris (Ha BEHTUNBLHON rpynne).

3.34 BXxogHasA 4acToTa KOMNJIEKTHOro npeobpasosarens unu anekrponpueoga fi (CDM/PDS input
frequency): Yactota nUMTaHMa Ha KNEMMax KOMIIEKMHO20 npeobpaszoeamesis Unu anekmponpueoda (Ha
KNneMMax nuTaHus ycmaHoeKu).

3.35 HOMMHaNbHasA BXOAHAsA YacTOTa KOMIMJIEKTHOro npeo6pasoBarens unu anekrponpueopa fi
(CDM/PDS rated input frequency): HomnHanbHasa 4acrota nuTaHus Ha KneMmax KOMITIEKIMHO20 rnpeobpaso-
sameris Unu anekmponpueoda (Ha KneMmmax NUTaHusA ycmaHo8KuU).

3.36 BxoagHoe HanpspkeHne npeobpasosatensa U, (BDM input voltage): CpeaHeksagpatuiHoe 3Ha-
YeHue BXOAHOrO JIMHENHOTO HaNPsHKEHUS Ha KnemMax nutaHua npeobpasosameris (Ha BEHTUMNBLHON rpynne).

3.37 HOMMHaNbLHOE BXOAHOE HanpshkeHue npeobpasosartens U, (BDM rated input voltage): Homu-
HanbHOE CpeAHeKBaApPaTUYHOE 3HAa4YEeHWe BXOAHOIO NMMHENHOIO HaNPSXXeHWa Ha KneMMax nuTaHus rnpeobpa-
30eamerisi (Ha BEHTUNLHOW rpynne).

3.38 BXOQHOE HaNpshKeHUe KOMNJIEKTHOro npeobpasosarens unu anekrponpueoga U, (CDM/PDS
input voltage): CpegHekBagpaTU4HOE 3HAaYEHNE BXOAHOIO NIMHENHOTO HAMPSKEHUA HA KNEMMaX NMUTAHUSE KOM-
nIeKMHo20 npeobpasosamerns Unu anekmpornpueoda (Ha KnemMax NUTaHUs yCrmaHoeKU).

3.39 HOMMHaNbHOE BXOAHOE HaMnpsiKeHUe KOMMNJIEKTHOro npeobpa3oBaTerisi Uiiu ANeKTPONpPUBO-
Aa U (CDM/PDS rated input voltage): HommHansHoe cpeaHeksaapaTuiHoe sHa4eHne BXOAHOTO fIMHEHHOro
HanNpPsPKEHUA Ha Knemmax NUTaHUS KOMIIEKIMHO20 rpeobpasoeamerss Unu anekmponpusoda (Ha knemmax
NUTaHWUS YCMaHO8KU).

3.40 yctaHoBKa (installation): O6opyaoBaHue, BKNoyawoLee, Kak MUHUMYM, 37IEKMPOrpusod n ucnon-
HUTENbHbIA MEXaHU3M.

MpumedaHne 1 K cTaTbe — TepMUH «ycTaHoBKa» (B opuruHane — actofinstalling) osHavaeT Takxke npo-
Lienypy ycTaHoBKM anekTponpusoa.

3.41 nHTerpupoBaHHbIN anekTponpuBog (integrated PDS): SnekTponpueog, B KOTOPOM dsuzamerib
npeobpasosamesib KOHCTPYKTUBHO 00beAWHEHbI B O4HOM KOPMYCeE.

3.42 unnBepTop (inverter): lpeobpazoeamesib NOCTOAHHOIO TOKa B OAHOA3HbLIA UM MHOrOasHbIN
nepemMeHHbIN.

3.43 HU3KOBOJLTHLINA 3MEKTPONPUBOA (ANA MalUH NepeMeHHoro Toka) (low-voltage PDS): 3nek-
mponpusod ¢ npeobpazosamesieM, UMEOLMM HanpsbkeHne nutaHusa He 6onee 1 kB vactortoi 50 unmn 60 'y
nepeMeHHoro Toka unu He 6onee 1,5 kKB NnOCTOSIHHOTO TOKA.

3.44 yacrtora BpaweHua N asuratensa (speed <of a motor>): YacroTta BpaLyeHus sana dsusamerns,
BblpaXeHHas B 060poTax B MUHYTY.

3.45 makcumanbHasA gonycTumas vactora BpaweHus Ngyuax ABurarens (maximum rated safe
speed<of a motor>): MakcumanbHaa 4yacTtoTa BpaLleHus Bana, Npu KOTopon dguzamesib MOXET ANUTENbHO
BpaLLaTbLCS.

10
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MpumedyaHune 1 k ctaTbe — PaboTa ¢ NpeBbILUeHUEM MaKCUMarlbHO AONYCTUMON YaCTOThl BpaLLeHUsA Ype-
BaTa NnornoMKol dgueamers.

MpuMmedvaHue 2 kK cTaTbe — CM. TakKe pucyHok 8 n 4.3.3.2.

3.46 MakcumansHasa nacnopTHas yacTtota Bpawenus asuratens Nyy.,, (maximum rated speed <of
a motor>): MakcumaneHasi YactoTa BpalleHus dsueameris, ykasaHHasa npoussoautenem 37,

MpumevaHne 1 k cTaTbe — [aHHas YacToTa BpalleHus, NpeBbllaoLas HOMUHaAMBHY, JONYyCTUMa B
pexuMe paboTbl ¢ ocrnabrieHHbIM NOTOKOM U YMEHbLUEHHBIM N0 CPaBHEHUIO C HOMUHABHBIM MOMEHTOM (obnacTb paboTbl
C NOCTOAHHOW MOLLHOCTHHO).

MpumedvaHue 2 Kk cTtaTbe — [pu paboTe MalUMHBI C YAcTOTOW BpalLeHUs, NpeBblluatoLleil HOMUHaNbHY,
pacTyT MexaHU4Yeckue Harpysku ¥ MOXET CHU3UTLCS pecypc noalmunHukoB. MoryT notpebosaTtbes GanaHcupoBka U fo-
nofiHuTenbHoe obcnyxusanne dsueamens (cM. Take IEC 60034-1).

MpumevaHune 3 kK cTaTbe — CM. Takke pUcyHok 8 n 4.3.3.2.

3.47 MMHMMarnbHas yacToTa Bpawenusa geurarens Ny, (minimum speed <of a motor>): MuHumans-
HO 10NYyCTUMAs YacToTa BpalleHusl Bana deuaamersis, NP1 KOTOPOKH OH B COCTOSHUM ANUTENbHO pa3BuBaTh
MOMEHT 6e3 neperpesa.

MpumevaHune 1 kK cTaTbe — CM. Takke pUcyHok 8 n 4.3.3.2.

MpumeyaHne 2 k cTaTbe — PaboTa ¢ MMHUMaNbHOW YacTOTON BpalleHWUs MOXET BKNKYaTh PEXUM C
YMeHbLUEHHBIM MOMEHTOM.

3.48 MMHMManbHasA NacnopTHas Yacrora spaweHuns asurartens Nyyi, (minimum rated speed <of a
motor>): MuHumansHas A0onyCcTMMas 4actoTa BpaLleHus dgueameris, Npu KOTOPOW OH B COCTOSAHUM ANUTENb-
HO pa3BuBaTb HOMUHANLHLIA MOMEHT 6e3 neperpesa.

MpumevaHune 1 K cTaTbe — CM. TakKe pUCYHOK 8 1 4.3.3.2.

3.49 HoMMHanbHaA YactoTa BpaweHus asuratena Ny (rated speed <of a motor>): MakcumanbsHas
4yacToTa BpaLUeHUsi, Npu KOTopoii dsueamens cnocobeH ANUMTENbHO paboTartb C HOMUHAaIIbHbIM MOMEHMOM
My, nuTasach HOMUHarbHbIM HanpaxeHuem U,y /Uy, HOMUHaMBbHBIM MOKOM Iy /15 W HOMUHaIBbHOLI Yacmo-
modi f\/fan-

MpumevyaHune 1 K cTaTbe — CM. Takke pUCyHOK 8 1 4.3.3.2.

3.50 anekTpuuyeckuin asurarenb (electric motor): SnekTpuueckas malumHa, npegHasHavyeHHas Ans
npeobpa3oBaHUs ANEKTPUYECKON IHEPTUN B MEXAHUYECKYIO.

n puMeyaHue 1 K cTaTbe —B HacTodAlweM CTaHapTe ABuUrartenb BKIKOYaeT BCe yCTaHOBJI€EHHbIE Ha HEM
AaTymky, B3aumocBsisaHHele ¢ KT u 06ecneqv|Barou4v|e (pyHKL[I/IOHI/IpOBaHI/Ie nocnegHero.

3.51 OEM-npoussogutens (Original Equipment Manufacturer): Npeanpusitue, NpoekTupyioLlee u ce-
PUIHO NPOU3BOASILLIEE MALUMHBI, LUKA(Pbl U CUCTEMBI, BXOASALLME B cocTas If].

3.52 BLIXOAHOI TOK npeo6pasosarens [, (output current <BDM>): CpeaHekBaapaTUiHOE 3HaUYEHWe
TOKa Ha BbIXOAHLIX K ABUraTenio knemmax /1.

3.53 HOMUMHANLHLIA BLIXOAHOW TOK nNpeobpasoearens I,y (rated output current <BDM>): Makcu-
MarnbHOe cpefHeKkBaJpaTuyHoe 3HaYeHUe ToKa Ha BbIXOAHbIX K dgueamerto knemmax 1, KOTopbIi MOXET Npo-
XOAUTb ANUTENbHO 6e3 NPEBbILLIEHNS YCTAHOBMEHHbIX OrPaHUYEHUI B HOMUHANBHBLIX YCROBUAX PaboThbl.

3.54 BbIXOAHOW TOK KOMMIIEKTHOrO Npeobpasosatens I, (output current <CDM>): Cpeaxexsaapa-
TUYHOE 3Ha4YeHne TOKAa Ha BbIXOAHBIX Kk Osu2amerno knemmax Kil.

3.55 HOMMHanNbLHbLIA BLIXOAHOW TOK KOMMSIEKTHOro npeo6pasoeartens l,y (rated output current
<CDM>): MakcumanbHoe cpedHeKBajpaTUYHOE 3HAUYEHUEe TOKa Ha BbIXOAHLIX K deuzamesio knemmax Kil,
KOTOPbIA MOXET NPOXOAUTL ANUTENLHO 0e3 NPEeBbILLIEHUS YCTAHOBNEHHbIX OFPaHUYEHNIn B OTOBOPEHHBIX YC-
nosusx pabotbl.

3.56 BbIxoaHan yacToTa npeo6pasosarens £, (output frequency <BDM>): Yactora ocHOBHOW rapmo-
HUKU Ha BbIXOAHLIX K Osu2amesno knemmax f1.

MpumevaHune 1 k cTaTbe — YacToTa 06bIMHO ONpeaeneHa npoussodumenem kak MakcumarbHas paboyasn
yacrorta.

3.57 HOMUHanNbLHasA BbLIXOAHAsA YacToTa npeoGpasosarens £, (rated output frequency <BDM>): Mak-
CcMManbHasa 4acToTa OCHOBHOW rapMOHUKW Ha BbIXOAHLIX K Aeuzamernto knemmax I1.

1
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3.58 BbIXOoAHaAA 4acToTa KOMNJEKTHOro npeo6pasosarens f (output frequency <CDM>): YacrtoTta
OCHOBHOW rapMOHMKN Ha BbIXOAHLIX K dgueamento knemmax K.

Il pumMedaHune 1 K cTaTbe — YacToTa 06bI4HO onpejeneHa npouseodumenelw KaK MakcumMmalbHas pa60qa$|
YacToTa.

3.59 HOMMHanbLHaA BbIXOAHAsA 4acToTa KOMMSIEKTHOro npeo6pasoeatens f,y (rated output
frequency <CDM>): MakcumansHas 4actotTa OCHOBHOW rapMOHUKM Ha BbIXOAHbIX K 0gueamernto knemmax Ki1.

3.60 BbIxogHOE HanpshkeHue npeobpasosatens U, (output voltage <BDM>): CpeaHeksagpatniHoe
3HaYEHME OCHOBHOW rapMOHUKM HaMPSHXKEeHUs Ha BbIXOAHbLIX kK dsueamerto knemmax [1.

3.61 HOMMHaNbLHOE BbLIXOAHOE HanpshkeHue npeobpasoeatens U, (rated output voltage <BDM>):
HoMuHanbHOE cpeaHekBaapaTUIHOE 3HAYEHME OCHOBHOW rapMOHMKN HaMpPsHKeHNsT Ha BbIXOAHLIX K Osueame-
o knemmax f1.

3.62 BbLIXOAHOE HaNpPsHKeHMe KOMMIIeKTHOro npeo6pasosarens U, (output voltage <CDM>): Cpea-
HekBagpaTUyHOE 3HAYEeHNe OCHOBHOW rapMOHUKKU HANPSXXEHUSA Ha BbIXOAHbLIX K Osuzamernto knemmax K.

3.63 HOMMHaNLHOE BLIXOAHOE HaNpshKeHWe KOMMIEeKTHOro npeo6pasopartensa U,y (rated output
voltage <CDM>): HoMMHanbHOE cpeaHekBagpaTUYHOE 3HAaYEHNE OCHOBHOWM rAPMOHMKM HaNPSXKEHWUS Ha Bbl-
X04HbIX K 8sueamernio knemmax K.

3.64 BbIXOOHAs aKTMBHasi MOWHOCTb Npeobpasoeatens P, (output active power <BDM>): Mowy-
HOCTb, onpeaensemasi OCHOBHbIMU FAPMOHMKAMM HAMPSHKEHNUS U TOKA Ha BbIXOAHbIX kK dguz2amerno knemmax f1.

3.65 HOMMHaNbHas BbLIXOQHAA aKTMBHaA MOWHOCTL npeo6pasosartens P, (rated output active
power <BDM>): HOMuUHaneHasa MOLLHOCTb, ONpeaensaemMas OCHOBHbIMU rapMOHUKAMUN HANPSXKEHUA U TOKa Ha
BbIXOAHbIX K Oguzamerno knemmax f1.

3.66 BbIXOQHAA aKTUBHAA MOWHOCTL KOMNJIEKTHOro npeo6pasoeaTtens P, (output active power
<CDM>): MoLHOCTb, onpeaensieMas OCHOBHbIMW FapMOHMKaMM HaMNPsXKeHUa U TOKa Ha BbIXOAHbIX K Oguea-
memo knemmax Krl.

3.67 HOMMHanNbHas BbIXOAHAsA aKTUBHAsi MOWHOCTL KOMIMJIEKTHOTO npeobpasosatens P, (rated
output active power <CDM>): HoMnHanbHas MOLLHOCTb, onpeaensemas OCHOBHbIMWU raPMOHUKaMKU Hanpsbke-
HUA U TOKA Ha BbIXOAHbIX K dguzamemno knemmax Kil.

3.68 BbIXOAHAA KAXYLAACA MOWHOCTL NpeobpasoeaTens S, (output apparent power <BDM>): MoLi-
HOCTb, Onpeaensemas cpegHekBagapaTUUYHbIMU 3HAYEHUAMU HaNPSXKEHUA U TOKA Ha BbIXOAHbLIX K dguzamernto
knemmax 1.

3.69 HOMMHaNbLHasA BbIXOAHAA KaXYyWancsa MOWHOCTL NpeobpasoBatens S, (rated output apparent
power <BDM>): HOMWHanbHaa MOLWHOCTb, OnpeaenseMas cpeHekBaapaTuiHbIMU 3HAYEHUAMU HaNPsKEHUSA
1 TOKa Ha BbIXOAHbIX K 0sueamesnio knemmax 1.

3.70 BbIXOQHAs KaXyWasiCs MOWHOCTb KOMMSIEKTHOro npeotpasosatensi S, (output apparent
power <CDM>): MowWHOCTb, onpeaenaemMas cpeiHeKBaapaTuyHbIMU 3HAYEHNAMU HaNPSHKEHNA U TOKA Ha Bbl-
X0AHbIX K dsuzamernio knemmax Kil.

3.71 HOMMHaNbHasA BbIXOAHAA KAXYWAACA MOWHOCTL KOMNMEKTHOro npeo6pasosarens S,y
(rated output apparent power <CDM>): HomMuHanbHas MOLUHOCTb, ONpeaenaemas cpegHekBagpartuyHbiMu
3HAYEHUAMU HaNpPsDKEHNS U TOKA Ha BbIXOAHbLIX K Osuzamento knemmax K.

3.72 BbIXOAHAA MOLWHOCTL 3nekTponpusoaa P, (output power <PDS>): MexaHu4yeckass MOLLHOCTb
31, onpegendemasi MOMEHTOM M 4aCTOTON BpaLleHns Ha Bany dguzameris.

3.73 HOMMHaNbLHaA BbIXOAHAA MOWHOCTL 3nekTponpueopa P, (rated output power <PDS>): Homu-
HanbHas MexaHn4eckas MOLWHOCTL 37, onpeaensemas MOMEHTOM U YacTOTOM BpaLleHusa Ha Bany dsuzameris.

3.74 BbIxogHas neperpysovyHas cnoco6HocTb (output overload capability): MakcumanbHbin 8bIx00-
HOU MOK, AONYCTUMBII B TEYEHNE ONPEAENEHHOTO BPEeMEHU Be3 NPEBbILLEHNUS YCTAHOBMEHHbIX OrPaHNYEHN
B OFOBOPEHHBIX YCNOBUAX PaboThl.

3.75 nopr (port): KaHan gocryna K yCTpOUCTBY MU CETK, Yepe3 KOTOPLIN MOTyT ObITb NepeaaHbl 3NeKTpo-
MarHuTHas 9Heprus UM CUrHan.l, a TaKke HabnaaTLCA UNKU N3MEPATLCA NEPEMEHHBIE YCTPOWCTB NUBO CeTell.

3.76 nopTtbl u3MepeHusa u ynpasneHus (port for process of measurement and control): fTopmsi Bxoga/
BbIXOAA AN MPOBOAHUKOB UNu kabenen, COeAUHAIOLLMX BHELLHEeE M3MEPUTENbLHOE U ynpasnsiowee odopyao-
BaHWE C 311eKMpPOonpusooom.

3.77 cunoBo# nopt (power port): [Topm, COeANHAIOLLMIA 3T€KMPONPUE0d C UCTOYHMKOM 3MEKTponuTa-
HUS, MUTAIOLWMM TaKke apyroe obopyaoBaHue.

3.78 cunoBomn uHtepdeiic (power interface): CoeauHeHns, HeOOXoAMMbIE ANS pacnpeseneHus anek-
TPUYECKOW IHEPTUKN BHYTPU ariekmponpusoda.

12
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3.79 anekTponpueog (power drive system, PDS): Cucrema, coaepxaLyas oauH unu 6onee Komrmnekm-
HbIx npeobpasosamenedl (KIM) n oaguH unn Heckonbko Osuzameneli; kakne-nubo AaTyYNKU, COEAUHEHHbIE C
easiom Osuezameris, TaKke SBMSOTCA YacTbio arekmpornpueoda, ogHaKo B COCTaB anekmpornpueoda (3f1) He
BKITIOYAETCA UCTIONHUTENbHbIN MexaHu3M (driven equipment) (CM. pUCYHOK 2).

ObLwas Touka NoAKNIYEeHUs
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PucyHok 2 — Mpumep anekmponpusoda (3/1)
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3.80 koadpcpuument mowHocTU A (power factor): B nepmoanyeckom npouecce OTHOLIEHWE abCconioT-
HOW BENUYMHBLI aKTUBHOWN MOLLHOCTM P K KaxyLueica S:A = |P)/S.

3.81 npousBoacTBeHHas ynakoBka (product packaging): BpemeHHasa sawuta [/KM/31 vnn ux vacren
BO BPEMSA XPaHEHUS U BHYTPEHHErO TPaHCNOPTUPOBaHWSA.

3.82 momeHT aBuratena M (torque <of a motor>): BpaiuatoLmit MOMEHT CUMbl OTHOCUTENBLHO NPOAOSb-
HOW ocu Bana dsuzameris.

3.83 HOMUHanNbHLI MOMeHT asurartens My (rated torque <of a motor>): MomeHT dguzamens Ha KOH-
ue Bana npu HOMUHaIIbHbIX MOWHOCMU U Yacmome epaleHus.

3.84 binpamutens (rectifier): MTpeobpasosamenb SNEKTPOIHEPruun, npespaLlatromini ogHOdasHbIN
U1 MHOTOGa3HbI TOK B MOCTOSAHHBIN.

3.85 reHepaTopHbIi pexuMm (regeneration): BpeMeHHbIi npoLecc npeBpaLleHns MEXaHUYECKON SHep-
rmun Bana deueameris, BXoAALLEro B coctas 3f7 B 9NEKTPUYECKYIO SHEPTUIO.

3.86 koHTponbHoOe ucnbiTaHue (routine test): VicnoiTaHue, B KOTOPOM KaXKa0€e U3aenue B NpoLiecce unm
MO OKOHYaHWUKM NPOU3BOACTBA MPOBEPSIOT HA COOTBETCTBUE ONPEAENEHHbIM KPUTEPUAM.

3.87 BbIGOpOYHOE ucnbiTaHue (sample test): icnbiTaHme HEKOTOPOro KONMYECTBA U3AENUI, MONMYYEH-
HOTO CryyaiiHoi BLIOOPKON U3 MapTUm.

3.88 TpaHcnopTHaa ynakoBka (shipping packaging): BpemeHHaa 3awurta, npegoreBpaLuaioLlas no-
BpeXAeHMe n3genus B NpoLecce TPaHCNOPTUPOBaHUSA MO BO3AYXY, BOAE UMK CyLLe.

n puMmedaHue 1 K cTaTbe — TpchnopmHaﬂ yrnakogKka MOXeT ObITb BbINOMHEHA KaK cneunanbHasa Unn Kak
npouseodcmeeHHaﬂ ynakoska ¢ AoNONHUTENbHBIMU TPAHCNOPTUPOBOYHBIMU aKcecCyapaMu.

3.89 KO3(h(PMUMEHT MOWHOCTU KOPOTKOro 3ambikaHus Rge (short circuit ratio): OtHoweHWe moLu-
HOCTM KOPOTKOTO 3aMblkaHMA B OOLLEN TOYKe NOAKIOYEHUS] UCTOYHMKA NMUTAHUA K HOMUHAIbHOU Kaxyuelcs
mowHocmu M/KM/af1.

3.90 curHanbHbIN nHTepdenc (signal interface): CoeauHeHne Bxoa/BbIX0A LUMHbI, COEAUHAIOWEN Npe-
oGpasoBarenb Unu KoMekmHbill npeobpasoeamens (/KT ¢ apyrumu yactamu 3/1.

3.91 cneunanbHoe ucnbitanue (special test): UcnbiTaHue, AONONHUTENBHOE K MUMNO8OMY U KOHMPOJIb-
HOMY, NPOBOAUMOE KaK No YCMOTPEHUIO f1pou3eodumeris, Tak U N0 COrnaLleHuIo npou3sooumers ¢ 3akas4qu-
KOM Unu ero npeacrasuTenem.

3.92 BospgeincTBua (stimulus): M3ameHeHus, oTkNoOHEHUs, konebaHuA napamerTpa, KOTopble MOMYT Bbl-
3BaTb OTKIOHEHWSA B XapakTepucTukax unu NoBeaeHun anekmponpueoda.

MpumevyaHue 1 Kk cTtaTbe — MpuMepbl BO3REHCTBUN: N3MEHEHWE 3aflaHNUSA CKOPOCTH, Harpyskn 3f1, x00-
HOZ0 HarnpsXXeHus Unn TeMneparypsbi.

3.93 cucteMHbIi nHTErpaTop (system integrator): MpeanpusiTue, OTBETCTBEHHOE 3a paspaboTKy KOM-
NNEKCHOTO PeLLEHUs, BKITIOHAIOLLETO OAUH UNU HECKONBLKO 3/1eKMpPOorpusodos.

3.94 pabora B AByx kBagpaHTax (two quadrant operation): Pabota npeobpazoeamens npu PyHKUUO-
HWPOBAHUN NUTAEMON UM BMNEKTPUYECKOW MalUHbI B ABUTATENBHOM peXMme npyu 060Mx HanpaBneHnsax spa-
weHusn, 4to coorsetcTayer | u lll kBagpaHTam.

MpumMmevyaHue 1 kK ctaTbe — CM. pUCYHOK 3.
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PucyHok 3 — Pabouune kBagpaHThl

3.95 TunoBoe ucnbitaHue (type test): cnoitaHne ogHoro unu 6onee n3genuii, BbIMOSIHEHHbIX NO OMNpe-
[AeneHHOMY NPOEKTY, C Lenbio y0eanuTbCcsa B TOM, YTO OHO COOTBETCTBYET NOCTABMEHHbIM TPEOOBAHUAM.

3.96 ucnbiTaHue B NPUCYTCTBUMU 3aKasumka (withess test): McnbiTaHne, NpoBeaeHHOE B NPUCYTCTBUK
3aKasquka Unv ero npeacraBuTens.
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4 HoMuHanbHbIE AaHHbIE U XapaKTepPUCTUKU NPU YCTaHOBKe,
BBOAE B AeNCTBUE U IKCNITyaTaumm

4.1 O6wue nonoxeHus

B noapasagenax 4.3—4.13 npuBeaeH cnucok TpebosaHuii k xapakrepuctukam N/Kr/3r. Mpu paccmo-
TPEHNUU KOHKPETHOTO NPUMEHEHMUS MOXKET ObITb NPEAbSBNEH psif AONONHUTENbHLIX TPEOOBAHUIA.

Kak npaeuno, npeobpasoBarenu u anekTponpuBOAbl NPEAHA3HAYEHb! ANA KOHKPETHOTO MPUMEHEHUA
Npy U3BECTHLIX NapameTpax OKPYXaloLLel cpefibl, COOTBETCTBYIOLUMX YCOBUAM UX pabOThl, TPAHCNOPTUPO-
BaHUA U XpaHEHUS. STU YCNOBUS XapaKTEPU3YIOTCS, HE OrPaHUYUBASACH, OAHAKO, SNEKTPUYECKUMMU, SNEKTPO-
MarHUTHbIMU, MEXAHUYECKUMU, TEMMOBLIMU U XUMUYECKMMU NapameTpamu cpeabl, a Takke TpeboBaHnamu
hyHKUMOHaNLHOCTK K 6esonacHocTu. MNpeanonaraercsi, YTo NpPU UCNOMNb30BAHWM HACTOALLETO CTaHAapTa AaH-
Hble YCNOBUSA U3BECTHbI 3aKa34yuKy W COOTBETCTBYIOLLEMY KOMUTETY MO CTAHAAPTU3aUUM JaHHOW NPOAYKLMK
1 MOTYT ObITb JOKYMEHTUPOBAHDI.

lMpouseodumens MN/KIM/3IM gomkeH ykasartb, kakue TpeboaHusi IEC 61800-2 ucnonb3oBaHbl NpuU U3-
rOTOBMEHUU NPOAYKUUN.

B uensax o6ecnevenus COrmacoBaHHOCTM U BO u3bexaHue NpPOTMBOPEYUBOCTM TpeGoBaHUM B pamkax
cepuu ctanaapros IEC 61800 B 4.3—4.13 npuBeaeHb! CChINKM HA Apyrue ctanaaptbl cepumn IEC 61800.

4.2 XapaKrepHble NPU3HaKU U CTPYKTYpa 3/ieKkmponpueoda

4.2.1 O6wue nonoxeHus

MyHKTbI 4.2.2 1 4.2.3 NOCBALLEHbLI PACCMOTPEHMIO OOLLIMX XapaKTEPUCTUK U CTPYKTYPbI lIeKmponpueoda
(8. MpuBeaeHHas B HUX UHAOpPMALMSA HE MOXKET ObITb UCTONKOBAHA Kak TpebOoBaHUS.

4.2.2 XapakTepHble 4epTbl 3/1eKMponpueoda

3nekmponpueodbi NepeMEHHOINO TOKa NPeACTaBNAKT coboi dsuzamernu NepeMeHHOro Toka, ynpaens-
€eMble MO0 TOKY, CKOPOCTM U MOMEHTY OT CUIIOBOTO 3NEKTPOHHOro rpeobpasosameriss. X MHOTOUYNCNEHHYIO
rpynny COCTaBRAT 371EKMpPornpueodbl C aCUHXPOHHLIM dsuzamernemM, kak Haubonee pacnpoOCTPAHEHHBIM B
NPOMBILLIIEHHBIX NPUMEHEHUsAX. OaHaKo Apyrne TUnbl BbICOKOIMMEKTUBHBIX MalUH YNPaBnaioTca TaKkke ¢
noMoLbio KI1. Moatomy B GyayLuem YUCO perynupyembix a1eKmponpueodos ¢ Apyrumu Tunammu deuzamerneli
BO3pPACTET. Y)Xe CerogHs 3ameTHON BENUYUHBI AOCTUMNIO YUCHIO 371eKmponpusodos, B KOTopbiX KT ynpasnseT
CMHXPOHHON MawiuHOU C NOCTOAHHBIMU MarHUTamu.

HekoTopble xapakTepHbl€ YepTbl HU3KOBONLTHLIX [1/KT1/3IT npuBeAEHbI HUXE.

OBbIMHO [1/KT/3M npuMeHsiloTesa B AnanasoHe MoLLHocTel oT 0,2 KBT /10 HECKOMNbKMX ThICAY KUIOBATT.

BonbLUMHCTBO NpombiwneHHbIX [I/KM1/311 npeaHa3HayveHbl ANst NUTaHUA OT TpexdasHoui CEeTU NepemMeH-
HOro TOKa.

HekoTopble ManomMoLHble [/KM/3I npegHasHadeHbl AN NUTaHUs OT 0AHOMAa3HOW CeTU NepPEMEHHOro
TOKa.

Yacrto M/KM/3I1 cnpoekTupoBaHbl Takum 06pa3oM, YTO HECKONbKO 3/7 NUTAIOTCA OT OAHON LiENU NocTo-
SIHHOrO TOKa. Taloke Yacto 3/7 MOryT NUTaTbCA OT CETU Kak MepPEMEHHOr0, Tak U NOCTOSIHHOTO TOKa.

BonbLunHCTBO 06LWenpombILLneHHbIX [1/KM1/3f1 paccuuTaHbl HA NPUMEHEHNE TpexdasHbIX aCUHXPOHHbIX
asurarenei HanpsxkeHuem 240, 400, 480, 600 1 690 B.

HekoTopble 1/KM1/311 cnpoekTupoBaHbl ANs WCNONb30BAHUS LLATOBbLIX WM BEHTUIbHbLIX PEAKTUBHbLIX
Osuzamenedll.

MHoro F/Kr/3I cnpoekTUpOBaHO ANS UCMNONMb30BAHUA CUHXPOHHBIX dguzamereli C NOCTOAHHbIMU Mar-
HUTaMW.

KNA craHaaptHeix /KM BecbMa BbICOK. Kak npaBuno, ato 06bACHUMO CTPEMAEHUEM YMEHLLUNTL Te-
NnoBble NOTEPU, TEM CaMbiM YMEHbLLMB rabaputbl YCTPOICTB U TEKyLLME 3aTpaTbl.

B 6onblmHcTBe 3fT npu pabote malumHbl B reHepaTopHbix pexxumax (Il u IV kBagpaHTbl HA pucyHke 3)
SHEeprus oT ABuUratensi NocTynaer B 36eHO 10CMOAHHO020 moka (3[1T).

MHorue 37 o6ecneunBaioT PEXMM AWHAMUYECKOTO TOPMOXXEHUS B LIENSAX YNPaBREHUS MOLLHOCTbLIO,
nepenasaemoii oT MawuHel B 3/77 npu ee pabote B reHEPaTOPHOM PEXUME.

PekynepaTtusHble /KT no3sonsiiotT nepeaaBartb dHepruto u3 31T B ceTb NepeMeHHOro Toka. B HekoTo-
pbix ucnonHeHusx /K nepepaya aHeprum u3s 3717 B ceTb 06ecneveHa otaenbHbIM OT [1/KIT ycTpoiCTBOM.

Mcnonb3yemble ¢ aCMHXpPOHHbIMKU Osuzamensamu [1/KIM/3 pabotaloT ¢ pasnUYHbIMKM anropuTMamu
yNpaBfeHua U B PasfUyHbIX NMPUMEHEHNAX ONTUMMINPYIOT CTOUMOCTb, XapakTepUCTUKU «CKOPOCTb — MO-
MEHT» 1 T. N. MpuMepbl pa3nuyHbIX anropuTMOB:
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- ckansipHoe ynpaenenue (U/f);

- 6e30aTyYMKoBOE BEKTOPHOE YNpaBeHue;

- NPOCTPAHCTBEHHO-BEKTOPHOE yNpaBrieHne NoTOKOM (Npu NpsAMOM ynpaBneHu MOMEHTOM);

- 6e34aTyYMKoBOE NPOCTPAHCTBEHHO-BEKTOPHOE YrpaBreHne noTokoM;

- NONEeOPUEHTMPOBAHHOE YNPAaBlEeHNE;

- 0e3paTtymkoBOE NONEOPUEHTUPOBAHHOE YNPAaBEHUE.

4.2.3 CTpykTypa npeobpasoeamerss n asiekmponpueoda

Cawmas pacnpocTpaHeHHas B NpumeHeHuun cTpyktypa [1/K1/31 ocHoBaHa Ha ripeobpasosamerie Hanps-
>KEHUS, B KOTOPOM BXOA4HOE 3BEHO Npeobpa3yeT NepeMeHHOE Hanps>XeHne B NOCTOAHHOE. [ina crnaxuBaHus
nynbcauuin Ha BbIXOAE BbINPAMUTENSA UCMONb3YIOT EMKOCTb, KPATKOBPEMEHHO 3anacaroLLyio aHepruto. Beixog
JaHHOro npeobpasoBarens, npeACTaBnAOWMIA COBOIN 38eHO NOCMOAHHO20 MoKa, NUTaeT npeobpa3oBaTernb
Ha CTopoHe dsuzameris, Ha3blBaeMbl UHEEpPMOpPOoM. Kak npaBuno, Ang NUTaHUs U YNPaBneHUsi CKOPOCTbIO
U MOMEHTOM dgueamersisi NEPEMEHHOIO TOKa B UHBEPMOPE NPUMEHSIIOT LUMPOTHO-UMNYIbCHYIO MOAYNSILIMIO
(WA,

Ha pucyHke 4 n3obpaxeHa TunuyHasa cTpyktypa [/KI1/3M. Ha aToM pUCyHKe NMOTOK 3HEPrum OT CETH K
npeobpasosamero OAHOHaNPAaBeH. B TO e BpeMsi NOTOK 3Heprum mexxay dgueamenem n UH8ePMopPoM MO-
XKET UMETb Pas3fMyYHOE HanpaBreHWe B 3aBUCUMOCTU OT AMHAMUYECKOrO PeXMma Harpysku deueamerns.

3/1T no3Bonser ocyLlecTBNATb 06MEH 3Hepruei Yepes yenb MnocmosHHO20 moka ¢ apyrumu 37 unu
oTAaBaTb €€ B YCTPOWCTBO AMHAMUYECKOIO TOPMOXEHUA. Ecnu 31T 06beanHsAeT HeCcKonbko 31, To BO BpeMs
paboTbl 04HON U3 MawuH B reHepaTopHoM pexxume (Il unu IV keadpaHm) aHeprus nepepaerca deuzsamenam
apyrux Or1, pabotaowwmm B | unu lll keadpanmax. C gpyrov CTOPOHBI, ANEKTPUYECKAs SHEPrUsi MOXET npe-
06pa30BLIBATLCA B TENNO B PE3NCTOPE QUHAMUYECKO20 MOPMOXEHUS, ecnu Hanpshkenne 31T npeBbilLaeT
YCTaHOBNEHHbIE Npeaenbl. MOXHO Takke YCTaHOBUTb BHELLUHWIA PEKynepartop, Nnepeaalowmin 3Ty dHepruio B
NUTAIOLLYIO CETb.

31T [OmKHO ObITh TLWATENBLHO CNPOEKTUPOBAHO U 3aLLMLLEHO. HeOPEeXxHOCTb Npu coeauHenun no 31T
ManomOLLHbIX KT C MOLLHBIMU MOXET NPUBOAUTDL K BIXOAY NEPBbIX U3 CTPOS. Takke A0MmMKHA ObITb TLLATENLHO
CKOOPAMHMPOBAHA 3aLyuTa, HanpuMep C NOMOLLBLIO NpeAoXpaHuTenewn, Ansa Toro YToGbl NpeaoTBpaTUTL pas-
pyLlEHNE YCTPOWCTB, 00beaANHEHHbIX 3/7T.

BbinpAmuTernb 3T WHBeeptop

—\ /7
— v

@ NepeMEeHHOTo
McTOuHMK TOKa
nepemeHHOro

= y

Coeaunenue ¢ 3MT Knemmbl 30T

apyrux 3N unu ycTporucTBoM
AVNHaMUYECKOTO TOPMOXEHUS

PucyHok 4 — Tunuunas ctpykrypa [/KM/9r1
TI/KIM/311 ¢ o6wmmu knemmamm 3MNT mMoxeT ObiTb BbinonHeH 6e3 BxoaHoro suinpamutena. Takue 3l
MOryT ObiTb NPeAHa3HaYeHbl AN COBMECTHOTO MCNONb30BaHUs C 06GLUMM BHELLHUM BXOAHbIM npeobpa3osa-
TeneM. B Takux koHdurypauusax 3MT obecneunsaet oOMeH aHeprMein Mexay pasnuyHbIMU YCTPONCTBAMM.
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Mpumepammu Takux CTPYKTYP SIBAAIOTCA:
- T/KT1/311 ¢ nopTOM NOCTOSHHOTO TOKA (CM. PUCYHOK 5);
- cneumanu3upoBaHHble CeTeBble NpeobpasoBarenu (PUCYHOK OTCYTCTBYET);
- cneumanv3npoBaHHble YCTPOWCTBA AMHAMUYECKOTO TOPMOXEHNS (PUCYHOK OTCYTCTBYET).
3f1 ¢ NOpTOM NOCTOAHHOIO TOKA NPeACTaBMNeH Ha PUCYHKe 5.

Emkoctb 3MT WHBepTop
’_ —I / MawwuHa
| | nepemMeHHoro
| . | TOKa
+ I |
|
o l |
=
l |
McTouHMK I |
NOCTOSIHHOrO = | |
TOKa i @y
|
L
PucyHok 5 — 3/7 ¢ nopTomM NOCTOAHHOro ToKa
BobinpsimuTens EmkocTtb 3MT TopmosHoe WNHBepTop

/ YCTPOACTBO /
/ / Mawumna

nepemMeHHoro
ToKa

1
\\ + \.

NeTouHNK
nepemMeHHoro
TOKa

i
|
| -
|
|

@
- —

PucyHok 6 — M/KIM/3IT ¢ yCTPONCTBOM AMHAMUYECKOrO TOPMOXEHUSA

Mpwu patbote M/KM/3f1 8o |l n IV kKBagpaHTax KMHeTUYECKasa aHeprua 0guzamersisi 1 COEQUHEHHON C HUM
Harpy3kKu, a MHOr4a M NOTeHuManbHasa dHeprua rpysa nepegaiorca Yepes dguzamers u uHeepmop B 3M1T. B
3Tn nepuoabl nepegasaemas B 3/7T aHeprua ganee MoxeT ObITb UCMONBL30BaHA OJAHMM U3 CreayloLmux cno-
coboB unu donee:

- nepepaya yepes 37T aHeprumn Apyrum anekmponpueodam, paboTaloLLMM B ABUTaTENbHOM PEXUME;

- QUHaMu4ecKoe mopMoXXeHue C paccenBaHMEM SHEPIUM B TENSO HA PE3NCTOpax;

- npeobpasoBaHue U nepefaya 3Heprum B CETb NEPEMEHHOI0 TOKa ANA NUTaHUA ApYrux noTpebutenen.

Ha pucynke 6 npeactasneH 1/KM/31 co BCTPOEHHbLIM YCTPONCTBOM OUHaMU4eCK020 MOoPMOXeHus. Ta-
Kne ycTponcTea 00bIMHO AOCTYNHbI KAK OTAENbHbIE U3AENUA, NOAKNIOYAEMbIE K knemmam 3/7T.

Ha pucyHke 7 npeacrtasneH pekynepatuBHbii 3f7, KOTOPbIN MOXET BO3BpaLLaTb SHEPIUIO B CETb, NpPU
3TOM BXOZHOW CETEBOW rpeobpasoeamerib, Ha3blBAEMbIN TAKXE akimusHbIM ebinpsamumernem, paboTaeT B Ka-
YecTBe UHBEPMOpA.

JononHutensHaa MHOPMALMA OTHOCMTENbHO aKTUBHLIX BbiNpsiMuTenen npeacraesneHa B IEC TS
62578.
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AKTUBHbIN Emkoctb 3MT WuBepTop

BbINPAMUTENb \

\ + \ / MawuHa
¢ NnepeMeHHoro
MeTOYHMK TOKa
nepeMeHHoro
TOKa ' ' '
—
® Knemmbl 31T
Coepunenue c 3MT
Apyrux 3N unu ycTpocTsoM

AUHaMNYeCKOro TOpMOXEeHUnA

PucyHok 7 — M/KM/3I7 ¢ akTUBHBIM BbINpAMUTENEM

4.3 MacnopTHbIe AaHHble

4.3.1 O6LwWwKe NonoxeHuA
Mpon3BoauTenb A0MKEH NPeA0CTaBUTb HOMUHAMNBHbLIE NApaMeTPbl MUTAHUA U BbIXOAHbLIE NapaMeTPbi B
COOTBETCTBUU C TpeboBaHusMuU 4.2.2—4.3.6 B hopmMe, NpeacTtaBneHHon B Tabnuue 5.

Tabnuya 5— HoMuHanbHble NapamMeTpbl NUTaHUSA U BbIXOAHLIE NnapameTpsl [V/KM/OIM

MapameTpbl NUTaHWA BbixogHble napameTpbl
n K an n Kn an
HanpsixxeHue HanpsiokeHune HanpsixeHue HanpsixeHue HanpsxeHue _
U B Un B Un B Uant: B Uanto B
Tok [\, A Tok j . A Tok fy, A Tok I, A Tok Iap, A MomeHT My, HM
MouwjHocTb MouwHocTb MoLyHocTb MouHocTb S,y | MowHoCTb Sy MowHocTs
Syn m Py, Sy Py, Syy v Py, vnu P,y kKBA unu Pyy, KBA Per. KBT
kBA nnu kBT kBA unu kBT kBA nnm kBT unm kBT unu kBT SN
YacToTa YactoTa YacTota YacroTa YacroTa qu(;T o;ﬁmsﬁmewﬂ
fae T4 fune T4 fine TU fae U fane T4 N 06/MMII\-IImax’

MpumevyaHne 1 — B Tex cnyyasix, korga MeXay ceTblo U /7 OTCYTCTBYIOT TpaHcOpMaTopkl UNKU gpyrue
onynoHanbHble YCTPONCTBa, HOMUHanNbLHLIE NapaMeTpbl MuTaHus [7u K cosnagatot, T. e. Uyy= U K1 T 4.

MpumevyaHne 2 — B Tex cnyyasix, korga Mexay K7 vwnu 7 n deuszamenem oTCyTCTBYIOT TpaHCOpMaTopbl
Unun apyrue onuMoHanbHele yCTPOCTBa, HOMUHaNbHLIE BbIXOAHbIE NapameTpel /71 KIT coBnagator, T. €. U,ng = Uang
T A

NMpuMmevyaHne 3 — HomuHanbHas ebixodHas MouwHocmb /KT MOXET BbIThb BhipaXKeHa Kak KaxyLlascs, KBA
nubo akTuBHas, KBT. KaxyLlasca MOLHOCTb MOXET ObiTb BbipaxeHa Yepes HanpsbkeHue u ToK.

MpumevyaHune 4 — HoMUHanbHLbIE TOK, HanpsbxeHue n Yactota [/KIM/3IT moryT 6bITb NpeAcTaBneHsl B BUAE
psga sHa4eHUn.
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4.3.2 NapamMeTpbl NUTaHUA

4.3.2.1 HanpspkeHue u yacmoma nuTaHus

Mpouseodumenem [OmkHbI ObITb YKa3aHbl HOMUHANbHbIE 3HAYEHUS UMK PAAbI 3HAYEHUI HanpsXxeHus n
yacmomei [/KIM/3I1. X npeanoyTutencHbie 3Ha4YeHUs npuBeaeHbl B Tabnuue 6.

Ta6nuuya 6 — CraHgapTHas Wwkana HanpshkeHwid no IEC 60030

50 My 60 My
100 100
110 —
— 115
— 120
200 200
— 208
220 220
230 230
240 240
380 —
400 400
415 —
440 440
— 460
_ 480
500 —
— 575
660 —
— 600
690 —

MpumevyaHune 1 — OTKNOHEHNUS HanpsXKeHWA npusegeHsl B IEC 61800-3.
MpuMevanune 2 — CraHfgapTHele HanpsxeHUa no IEC 60038.

MpoBepka cooTBETCTBMA — N0 5.4.2.4.1.

4.3.2.2 BxoagHoOW TOK

lpou3ssodumernb [OMKEH yKa3aTb HOMUHATNBHbLIA 8x00HO mok M/KM/3f1.

YkasaHHbIN 6X00HOL MOK BKNIOYAET TOKU, NOTpebnsemble 40MNONHUTENbHLIMW YCTPONCTBAMU, €CIIA OHU
BKIIOYEHbI B cOCTaB paccMatpusaemMoro /KIM1/371. MpounssoanTens AOMKEH yKa3aTb 3TW BENIUYMHBI.

MpoBepka cooTBeTCTBUS — N0 5.4.2.4.3.

4.3.3 BbixogHble napaMeTpbl

4.3.3.1 BbIx0oAHbl€ HOMUHATbHbBIE NapPaMETPbl ANA NPOAOIPKUTENBHOTO pexxmma M/Kr

BbIxoAHbIE HOMUHATNbHbLIE NapaMeTpbl ANA ANUTENLHOTO pexxuma /KM AomkHbl BbiTb YCTAHOBMEHbI
npoussoauTeneM B TEPMUMHaX HaCTOSALLEro cTaHaapra:

- OCHOBHasi rapMOHWKa HaNPsKEHWSt NEPEMEHHOTO ToKa U,/ Unpys

- HOMUHaIbHBIL 8bIX00HOT MOK I\ /IxN;

- AnanasoH 8biX0OHOU Yacmomsl,

- HOMWHaNbHAA MaKCUMAanbHasA KOKYLAACA MOLWHOCTb S,\/Syy, KBA, UM MakcuManbHas BbIXOAHAs!
aKTMBHas MOLUHOCTb P, /Py, KBT.
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3apaHue HOMMHAMbHbIX A8HHbIX B TEPMUHAX Ua,\”/UANl U I,\/Inn NO3BONSAET MCMONL30BATL CPEACTBA
NPAMbIX U3MEPEHWIi M NPaBUIbHO BblIOMpaTh cevyeHune kabenei.
Mpoeepka cooTBeTCTBUS — M0 5.4.2.5.2—5.4.2.5.4.

MpumeyaHue — Koraa K1 v deuzamerb NOCTaBSAET HE OAWUH U TOT Xe pou3godumesnb/NOCTaBLUNK, UHADOP-
Mauua MoxeT GbITk ononHeHa Ans obecnedeHuns cneLuduIecknx XxapakTepucTuk n cosMectuMmocTn KT v dsusamens.

4.3.3.2 BbIx0oaHbIe HOMWHAamMbHbIE NApPaMETPbI ANA NPOAOSHKUTENBHOIO pexuma 37

BbIX0AHbIE HOMUHANbHbLIE NapaMeTpbl ANA NPOAOIPKUTENBHOIO pexxiuma 37 4omkHbl ObITb YCTAHOBAE-
Hbl NPOU3BOAUTENEM B TEPMUHAX, OTHOCALLMXCA K Bany dsuzamens (PUCYHOK 8):

- HOMUHanbHbIT MomeHm My, Hw;

- HOMUHarbHas 4acmoma spatueHus Ny, 06/MUH;

- MakcumarsbHas nacriopmHas yacmoma spaweHus NNMaX, 06/MUH;

- MUHUMaIIbHas nacrnopmras yacmoma epaweHus Nyyin» 00/MnH;

- MUHUManbHas 4yacmoma spawienus Ny, 06/MuH;
makcumarnbHas donycmumas Hacmoma epawenus Ngypax: 00/MUH;
- HOMUHarbHas ebiXx00Has MOWHOCMb Pgy, KBT.

MomeHT M
A

My
|
I

3oHa paborbl
<—=— B NPOAOIKUTENEHOM
I pexume
|
|
|
! t
ONvin Nnmin Ny Nimax  NeNmax

Yacrora BpaweHua N
PucyHok 8 — ObnacTb paboTbl 37 B NPOAOIHKUTENBHOM peXxume

Mpoeepka cootBeTCTBUSA — N0 5.4.2.5.2—5.4.2.5.4.

4.3.3.3 Neperpy3o4Hasi CMOCOBHOCTb MO TOKY U MOMEHTY

Kpome HOMUHanNbHbIX 3HAaYEHUI B NPOAOIDKUTENLHOM pexxume paboTol [I/KIM/3MM npouseodumeris MOXeET
NpPeaocTaBuTb AOMNOSNHUTESNbHBIE MACNOPTHLIE AAHHbIE, OTHOCALLMECH K YCNOBUAM NEperpysku, T. €. ykasartb
ycnosua neperpysku M/KM/3T ana pasnuyHbiX TUNOB Harpysku. BbixoOHas nepeespy3o4Has crioCobHoCMb
paccMOTpeHa B pamkax AnanasoHa perynunposaHust HOMUHaNbHON CKOPOCTH.

BbixoOnasa nepeepysodHas criocobHocms [N/KM/3I1 npeacTaBnseT HTEPEC ANs NOBTOPHO-KpATKOBpEe-
MEHHOIO UMW KPaTKOBPEMEHHOro pexuma paboTel. MogpobHasa knaccudukauua u MeTogbl pacdera Takux
pexxumoB coaepxartca B IEC TR 61800-6.

MpumeyvaHue — CBA3b Mexay Neperpyskod Mo TOKY M MO MOMEHTY He perfiaMeHTUpOoBaHa BbllleyKasaH-
HbIMU AOKYMEHTaMK, T. €. neperpysodHas crnocobHocTb 3f7 onpepeneHa Tokamu neperpysku /K1, HO He MOMeHTamMu
dsuzamens.

Ocobble ycnoBusa neperpy3kum A0IkHbl ObiTb OFOBOPEHbI. B 4aCTHOCTU, NPEAMETOM TaKUX YTOYHEHUI
MOryT ObITb aMNAMTYAA U ANUTENBHOCTL Neperpy3ku. MpuMepsb! TUMMMYHBLIX 3HAYEHUI NapaMeTpoB NEPErpy3Kku
npuseaeHbl B 4.10, IEC 60146-1-1 n IEC TR 61800-6.

Onsa pasnuyHbIX UUKNOB Harpy3ku cpeaHekBaapaTnyHoe 3HaYeHue ToKa 3a LMK He JOMKHO NpeBblwaTb
HOMWHAaNbLHOIO 3Ha4YeHus Toka. B Tabnuue 7 u Ha pucyHke 9 npeacTaBneHbl LWECTb XapakTepHbIX MPUMEpPOB
neperpyskM B OTHOCUTENbHbIX €4uHNLax (OTH. e4.) ANMUTENbHOCTLIO 1 MuH B 10- M 60-MUHYTHOM LiMKnax.
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Tabnuua 7 — MNpUMep CHUKEHUS MaKCUMabHOW NPOAOMKUTENBHOW HarpysKu MpU pasnnuYHoi Neperpyske

Meperpyska CHUXeHUe NPOAOMKUTENBHOWU Harpysku
Al / . A / -
(OTH. Zgﬁgxlz)anﬁvwana) MpogonxuTensHocTe T,y(min) (oTH. r;ﬁ:'xﬂ?nwaﬁana) MpogonxutensHocTb T, o(min)
1,5 1 0,928 9
1,5 1 0,989 59
1,25 1 0,968 9
1,25 1 0,995 59
1,1 1 0,988 9
1,1 1 0,988 59
i T.
aM
TaR
=
Ntﬂ
4
w5
0 |
t
. Tg
1

PucyHok 9 — Npumep uukna ¢ neperpyskoi

lMNpyn NOBTOPHO-KPATKOBPEMEHHOM PEXUME HOMUHASIbHBIU 6bIXOOHOU MoK npeobpasoeamens I,y aon-
)XEH COOTBETCTBOBATb, KAK MMHUMYM, CpPeAHEKBaapPaTMYHOMY 3HA4YeHUIO Toka Gsuzamerns 3a BECb nepuoa
LUMKNa, U BbIXOAHAA nmeperpy3odHas cnocoBHOCTb fpeobpa3oeamesisi AOIDKHA COOTBETCTBOBATbL LMKMY Ha-
TPY3Ku.

Mpu NpOAOIDKMTENBHOM PEXUME HOMUHASTbHBIL 8bIXOOHOU MOK npeobpasoseamens I,y AOMKEH COOT-
BETCTBOBATb, KAK MUHUMYM, NPOAOIDKUTENBHOMY TOKY dguz2ameris, 06ecneunBaioLLemMy YCTAHOBMEHHbIN 4NU-
TENbHbI MOMEHT. NpuU NOBTOPHO-KPATKOBPEMEHHOM PEXMME Neperpy3ku He AOMMKHbI MPUBOAUTL K BbIXOAY
TOKa rpeobpasosamerisi 3a HOMUHANBLHOE 3Ha4YEeHWUe Neperpysku.

MpoBepka cooTBeTCcTBUSA — N0 5.4.2.5.5.

4.3.4 Pa6ouune KkeadpaHmbl

4.3.4.1 O6wme nonoXxeHus

MpueeaeHHbie B 4.3.2 u 4.3.3 kacalotca Bcex pabounx keaapaHToB I—IV.

4.3.4.2 Pabora Bo Il n IV kBagpaHTax

Pa6ora Bo Il u IV kBagpaHTax.

4.3.5 NapameTpbl U XapakTepPUCTUKKU annapaTypbl ynpasrieHUsA

HomuHanbHble napaMeTpbl U XapakTePUCTUKU annapaTypbl ynpaeneHus 4OMKHbI ObITb yKa3aHbl NPOuU3-
BoAUTENEM.

NMpumeyaHune — lMpuMepsl XapakTepucTUK: NpefenbHbIe 3HaYeHUs HanpsHXKeHUs!, Toka, YacToThbl BpaLLEeHUs U
MOMeHTa, 3awuTa [/KM/3IT oT neperpyskn dguzamens n KOPOTKOrO 3aMblKaHUSI Ha BbIXOAE.

MpoBepka cooTBeTCTBMA — N0 5.4.2.6.

4.3.6 lononHuTernbHbleé AaHHbIe OTHOCUTENbHO Npeobpaszoeamens, Oeu2amersa n /1IeKMponpu-
eoda

4.3.6.1 O6wme nonoXxeHua

JononHutenbHble AaHHbIE MOTYT COAepKaTb BCNOMOraTenbHy0 uHdopmaumio ana ocobbix cdep npu-
MeHeHUA. OHA MOXET OblTb OTHECEHA K YCNOBUAM NMUTAHWUS, BHYTPEHHUM CBOWCTBaM [I/KT1/3 wnn nx Bnus-
HWIO Ha Osuz2amerib.
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Mposepka cooTBeTCTBUA — N0 5.4.2.8.2—5.4.2.8.5.

4.3.6.2 TpaHcgopmaTopbl

CunoBble TpaHcopmaTopbl MOryT ObITh UCNONb30BaHbI CO CTOPOHBI Kak CeTW, Tak u dsueamens B [1/KT1/
31 B ka4ecTBE NOBLILIAIOLMX NGO MOHWXKAIOLLIMX.

B IEC 61378 npuBeaeHbl TpeOOBaHUSI K NPOEKTUPOBAHUIO 9TUX TPAHCEOPMATOPOB.

Bonee nogpobHas uHbOpMauua no npumeHeHuio TpaHcdopmaropos B [V/KIM1/3I npeacraeneHa B
IEC 61800-4.

4.4 TeXHUYECKUE XapaKTePUCTUKU

4.4.1 kcnnyaTtauUOHHbIe XapaKTepucTUKu

4.4.1.1 O6LMe NONOXKEHUSA

[Mpouseodumenb AOMKEH NPEAOCTaBUTL BCE HEOOX0AMMbIE AaHHbIe, XxapakTepusytowme 3. K uxuucny
OTHOCATCA 04HO MUnu Gonee u3 cnegyoLmx:

- perynupyeMmoe yckopeHue/samenneHue;

- QUHaMU4YECKOE MOPMOXEHUE,
peBsepc;
2eHepamopHbIli pexum;
UnETPaLUA Ha CTOPOHE CETH;
- 06paboTka AaHHbIX BXOA/BbIX0A (aHanoroBas/uudposas);
aBTOMaTUYECKUI Nepesanyck;

- OUHaMUYECKOE MOPMOKEHUE MOCMOSHHBIM IMOKOM.

4.4.1.2 CTaTu4ecKkue pexxkumel

4.4.1.2.1 ObLme nonoxKeHusi

CTaTU4ECKMM PEXUMOM CUCTEMbI HA3bLIBAETCSI PEXXUM, NPU KOTOPOM 3HAYEHUs1 3aAAI0LLUX CUTHANOB U
pabounx nepemMeHHbIX HEU3MEHHbI B TEYEHUE BPEMEHU, Bonee Yem BTPOE NPEBLILLAIOLLETO BPEMS perynmpo-
BaHUS, a 9KCNNyaTaLMOHHbIE NEPEMEHHbIE NOCTOSHHLI B TEYEHME BPEMEHU, Bonee yem BTpoe NnpeBbILLaloLLe-
ro HaubosbLLYO NMOCTOAHHYIO BpEMEHW 000pyAOBaHUA (HanpuMep, TENMOBYIO MOCTOSAHHYIO BPEMEHU AaT4mKa
CKOpPOCTH). CTaTMyecKkue pexxumbl 4NA TAKUX NEPEMEHHbIX 3MEKTPONPUBOAA, KAK MOMEHT, CKOPOCTb, NOMOXe-
HWe U T. N., AOMKHbl OblTb ONpeaeneHbl B COOTBETCTBUU € 4.4.1.2.2—4.4.1.2.6.

MNpoBepka cooTBeTCcTBMA — N0 5.4.2.9.

4.4 .1.2.2 lInanaszoH OTKIOHEHUSA

[OunanasoH oTknoHeHus (CM. pucyHok 10) npeacTasnsaer coboii 06nacTb M3MEHEHUA HENOCPEACTBEHHO
perynupyemoii mepeMeHHON (ECNW MHasa He yKa3aHa) B CTaTUHECKOM pexume, NPOUCXOAALLero B pesynerare
U3MEHEHUI YCrOBUI PaboThl, HE BbIXOAALLMX 3@ YCTAHOBMEHHbIE MpeAens.

[Aunana3oH OTKNOHEHUS BbIpAXAaeTCs:

- B MPOLEHTaX OT WAEanbHOro MakCMMarnsHOro 3Ha4eHUst HENOCPEACTBEHHO YNPaBNAEMON NepeMeHHO
(Mnun nHoOW ykaszaHHON) (cm. 4.4.1.3.3);

- abCoMIOTHbIX 3HAYEHUAX NEPEMEHHbIX, HE ONpPeaeneHHbIX B ABHOM BUAE, HANpumMep B NOSOXEHUU.

CurHan, npeacTasnAwLWmUNn HENOCPEACTBEHHO YNPaBAEMYIO NEPEMEHHYIO, AOMKEH BbITb OTUNLTPO-
BaH, HaNpMMep C UCMOMb30BaHMEM HM3KOYACTOTHOIrO unbTpa ¢ NOCTOsIHHOW BpemMeHn 100 mMc ansa ycTpaHe-
HUS UMMYMbCOB U LUYMA.

MpumMedaHue — [nanasoH OTKIOHEHUA HE MOXET UCMOMNL30BATLCA ANA XapakTEPUCTUKN NepeMEHHbIX B MHLIX,
HEXENMW CTaTUYecKue, pexumMax paGoThl, HanpuMep Npu MynbcaLusax MOMEHTa WU U3MEHEHUSIX CKOPOCTU, Bbl3BaHHbIX
nyrnbcauusiMu MOMeHTa deuaamens Uu Harpy3aku.
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HenocpefcTBeHHO
ynpassnsieMas
nepeMeHHas

PucyHok 10 — [nana3oH OTK/IOHEHMS NMepPeMEHHOM

4.4.1.2.3 Bbi6bop gnanasoHa OTK/IOHEHNA NEePEeMEHHO

KauecTBo paboTbl CMCTEMbI ynpaBieHUsa ¢ o6paTHbIMU CBA3SAAMU B CTATUYECKUX pPeXMmMax MOXeT 6biTb
XapakTepn3oBaHO 3HaYeHueM guanasoHa OTKOHEHUA, Bbl6paHHbIM cOriacHo Tabnuue 8 (MHble YPOBHU MOryT
ObITb ONpefesieHbl cornalleHmem).

Tabnuya 8 — MakcMMasbHbIii AnanasoH OTKNOHeHUs, %

+20 + 10 +5 +2 +1 +0,5 +0,2 +01 +0,05 +0,02 +0,01

Mpumep — DNEeKTPONPUBOA COAEPXUT [ABUraTeNb, pacCUMTaHHbIi Ha YyacToTy 60 Ny, 1780 06/MWH,
nuTawwumiica oT npeobpasoBaTena YyacToThl. MakcumanbHasa yacToTa BpaweHns 3N — 2000 06/MuH, Mak-
CManbHbIN Anana3oH OTKAOHeHWiA — + 0,5 %. YcnoBusa paboThl: AMana3oH perynpoBaHua 4acToThbl Bpa-
weHma oT 0 go 200 06/MuH, gMana3oH N3MEHeHUs MoMeHTa 0T 0 40 HOMWHANLHOIO 3HaYeHus, TemnepaTypa
oKpyxatouieli cpegbl oT 5 °C go 40 °C.

Takmm o6pasom, gnanas3oH OTK/IOHEHUS YacTOThbl BpaweHns cocTaensdeT £ 0,005-2000 =+10 06/MuH
npu 3ajaHum CKOPOCT U, HArpy3ke 1 yCA0BMAX OKpyXalLeil cpefbl B 3afaHHbIX Arana3oHax.

Mpu 3agaHum 4yacToThl BpaweHns 1200 06/MMH YacToOTa BpaleHus gBUraTens MoXeT HaxoauTbCs B
npepgenax 1200 06/muH + 10 06/MnH, T. €. 0T 1190 go 1210 06/MUH.

4.4.1.2.4 SKkcnnyaTauMoOHHbIA Ananas3oH OTK/IOHEHUA — npeaensbl

HopMaTuBHbIA aKcnayaTauWOHHbIA Anana3oH OTK/IOHEHUA (BblGpaHHbI No Tabnuue 8) He AO/MKEH BbITb
npeBbiWeH Npy N060i KOMOMHALUN OTOBOPEHHBIX BHELIHMX YCNOBUIA B TeyeHne 14 nocne nepuoga Harpesa,
Kak onpefeneHo npoussBoauTenemM, nNpu HEM3MeHHbIX 3HaYeHNAX pabounx NnepeMeHHbIX.

4.4.1.2.5 Pabounin gmanasoH OTKIOHEHNA — npepjensl

Pa6ounii gnana3oH OTK/IOHEHUA HEMNOCPEACTBEHHO pPerynmpyemMoil nepeMeHHol (BblGpaHHbI no Tabnum-
ue 8) He fOMKEH ObiTb NpeBbIEH Npy NO60A KOMOBUHALUU OTOBOPEHHbLIX paboymx nepemMeHHbIX. YcnoBsus
sKcnayatauum B npouecce HabnwAeHUn [OMKHbI 6biTb HEM3MEHHbIMU.

Mpn HeO6XoAMMOCTU TEXHMYECKAs UHopMaUna AOKHA BKIOYATb faHHbIe MO COOTHOLWEHWIO B CTaTu-
Ke HenocpefCTBEHHO PEerynMpyemoil nepemMeHHOl K CMpaBOYHOMY 3Ha4YeHWU. [aHHbli acnekT TeXHUYeCcKuUx
YyC/OBUIN He paccmaTpuBalT npu 06CyxAeHnn paboyero u akcnayataynoHHOro Anana3oHOoB OTK/IOHEHHUS.

4.4.1.2.6 Pa3zpewatwu,asd cnocobHOCTb

Paspewatouias cnoco6HOCTb nNpeacTaBnsetr co60i MUHMMANbHO AOCTUXMMOE W3MEHEHUe peryanpye-
MOl nepemMeHHOl. OHO MOXeT OblTb BblpaXXeHO Kak abCoMtOTHOW BE/IMYNHOM, TaK U NPOLEHTHBIM OTHOLWEHUEM
K MaKCMManbHOMY 3HA4YE€HUID NEPEMEHHOIA.
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4.4.1.3 luHaMuyeckue pexmmol

4.4.1.3.1 Obwme nonoxeHua

[peobpasosamerns unu 3n1ekmponpusod MOXeT 6biTb 06ecneveH NMMB0O TokoorpaHuyeHmeM, NGO KOoH-
TPOMMPYEMBIM YCKOPEHNEM.

OuHamunueckne xapakTepuUCTUKN A0SkHbI ObITh NpeacTaBneHbl B COOTBETCTBUN C4.4.1.3.2 11 4.4.1.3.3.

Mposepka cooTBeTcTBUA — N0 5.4.2.10.2—5.4.2.10.5,54.211 1 5.4.2.12.

4.4.1.3.2 BpeMeHHbIe XapaKTepucTuku

4.4.1.3.2.1 O6Lme NonoxeHusn

BpemeHHble XxapakTepuCTUKU NPeaCTaBnsioT co6oi 3aBUCUMOCTU BbIXOAHON NEPEMEHHOI OT BPEMEHU
Npu BO3HMKHOBEHUM 33J1AI0LLETO BO3AEHCTBUSA NPU OrOBOPEHHBIX PABOUMX U IKCNNYaTALIMOHHBLIX YCNOBUAX.

3nekmponpueod AomkeH pabotaTb A0 NMPUNOXKEHUA ONPEAENEeHHOro ynpasBnsiowero BO3AeCTBUA B
cnenyoLwmx pabounx u 3KCnNyaTauuoHHbIX YCIOBUAX:

- MakcumaiibHasl NacropmHas 4acmoma epawieHus;,

- OTCYTCTBUE Harpyskm;

- HOMMHArbHbIE 8X00HOE HaNpsXXeHUe U 4acmoma,

- crabunbHas Temnepartypa B Te4eHue 1 4 nocne nporpesa M3mMepuTenbHOro 060pya0BaHUA U UHTEP-
ceiicos, TeMneparypa oKpyxatoLiei cpefibl B npeaenax HopManbHbIX YCNOBUIA JKCnyaTauun.

Ipaduk BLIXOAHON NEPEMEHHON MOXET COAepPXaTb ONPEAENeHHYIO0 NyNbCUPYIOLLYIO COCTaBNAIOLLYIO, B
4acTHOCTU onpeaensemyio paboToin NoNynpoBOAHNKOBLIX 9/IEMEHTOB fpeobpasoseamend. CpeaHsasa Kpueas
MOXET ObITb UCNONb30BaHa ANA onpeaeneHnsa BpeMeHn OTKNKKa, Kak noKkasaHo Ha pucyHke 11. Kak npasuno,
noj BpeMEHHbIMU XapakTepucTukamu ripeobpazoeamesiss NOHUMAETCA U3MEHEHNE NEPEMEHHON 3a uHTepBan
BPEMEHM MOCNEe U3MEHEHUA BXOAHOro 3aaoLero BO3AEeNCTBUA NO 4acToTe BPALLEHUS, TOKY MU MOMEH-
Ty (cM. pucyHok 11), nu6o 3a MHTEpBaN BPEMEHU MOCNE U3MEHEHUA MOMEHTA Harpy3ku, Kak NOKa3aHO Ha
pucyHke 12. B uensix yToMHeHUs1 TEXHMYECKUX YCMOBUI NPeanonaraeTcs, YTo MOMEHT Harpy3ku Bo3pactaer
MUHENHO OT HYNA A0 ONPEAENEHHOro 3HaYEeHUs! (MMM YMEHBLLUAETCA OT 3TOr0 3HA4YEHUA A0 HYNA) 32 MaKCUMYM
100 mc 6e3 nepeperynupoBaHusi.

4.4.1.3.2.2 Bpems oTknMka

Bpems oTknuka npeacrasnser cobow UHTEPBaN BPEMEHU Mexay MOMEHTOM 8x00H020 e03delicmeus
Ha cUCTEMY, NPOM3BOAMMOrO Ans TpebyemMoro n3sMeHeHus HEKOTOPOI NEPEMEHHOW, U MOMEHTOM NEPBOIO J10-
CTWMXKEHUA JaHHOW NepemMeHHON onpeaeneHHOro HopMaTUBHOIO 3HAYEHUS.

Ha pucyHke 11 gaHHOe HOpPMAaTUBHOE 3HAYEHWE Ha BPEMEHHOW XapaKTEPUCTUKE PaBHO UCXOAHOMY
cpeaHeMmy 3Ha4yeHuio A0 BXOAHOro Bosgencteus nntoc 90 % OT KOHEYHOrO cpeaHero 3HauyeHust. NepexoaHoe
nepeperynupoBaHne He AOJHKHO npeBbiaTb 10 % OT yCTaHOBMBLUErocs 3HaYeHus nepeMeHHon. [insa spe-
MEHHOW XapaKTepUCTUKW NPU peakuun Ha n3aMmeHeHme pabodein NnepeMeHHON, Kak NoKasaHo Ha pUcyHke 12,
HOpMaTUBHOE 3Ha4YeHME JOMKHO ObITb PABHO KOHEYHOMY CpeaHeMy 3HaueHuto nioc 10 % OT MakCMMarnbHOro
nepexoaHOro OTKIIOHEHUS. Bpemsa oTknuka, nocne kOToporo nepeperynupoBaHue He npesbiwaeT 10 %, uso-
Opa>keHO Ha TOM >KE PUCYHKe.

4.4.1.3.2.3 Bpems HapacTaHusa

Moa BpemeHeM HapacTaHusA NOHMMAETCH Bpems, Tpebyemoe BbIXOAHON MepeMEHHON Ans U3MEHEHUs!
OT HWXKHEro HOPMaTUBHOIO NPOLEHTA OT YCTAHOBUBLLETOCA 3Ha4YE€HUA A0 BEPXHEro, Kak Nnpyu Hanm4um nepe-
perynupoBaHusi B Npeaasepun Hero, Tak U Npu OTCYTCTBUM NepeperynvpoBaHus.

Ecrnu TepMUH «BpeMsi HapaCTaHWA» He onpeaeneH, HWKHUI HOPMAaTMBHbLIA NPOUeHT paBeH 10 %, a
BepxHuil — 90 %, a nepexogHoe nepeperynupoBaHue He JOSKHO npesbiwats 10 % OT yCTaHOBUBLLENOCA
3Ha4YeHusa nepeMeHHon. B npoTUBHOM cnyyae dopma u amnnutyaa exodHozo sosdelicmeus LOMKHbI BbITb
Ha3Ha4eHbl.

4.4.1.3.2.4 Bpemsa perynupoBaHusa

Bpewms perynuposaHusi npeacTasnsier cobon nHTepsan BPEMEHN Mexay MOMEHTOM 8x00H020 8030eli-
cmeust Ha CUCTEMY U MOMEHTOM OKOHYaTeNbHOro BXOXAEHUS BbIXOAHOW NEepemMeHHOW B HOPMaTMBHbIA Ana-
Na3oH OTKMOHEHWUs1 OT KOHEYHOrO CPEAHEro 3HaYeHus!.

Ha pucyHke 11 npeacraBneH HOPMaTUBHLIA AMANA30H OTKMOHEHMA OT KOHEYHOrO CPeAHEero 3HaYeHus,
paBHbi £ 2 %, AN BPEMEHHON XapaKTepUCTUKM peakuuu Ha cTaHAapTHOe BXOAHOE Bo3fencTeue. [ns spe-
MEHHOW XapakTepUCTUKN PeakLun Ha u3meHeHue pabodeli nepemMeHHOM, Kak NoOKa3aHo Ha pUCyHke 12, Hop-
MaTUBHbIW ANMANA30H OTKIIOHEHUA paBeH £ 5 % OT MakCUManbHOro NEPEXOAHOro OTKNOHEHUS.
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PucyHOK 11 — BpeMeHHble XapaKTepucTUKM NPU peakLuy Ha cKauyok ynpasnsiollero Bo3aeicTemns
npu OTCYTCTBUM U3MEHEHUs1 pabounx nepemMeHHbIX

4.4.1.3.2.5 [nHamuyeckasa npocajkKa CKopocTtu

KoathdmumeHT gmHammuuyeckolh npocagku ckopocTu (KAMC) (cooTBeTCTBYeT NyTEBOMY OTCTaBaHWUIO)
npu Habpoce Harpysku BbipaxaeT peakuuio CUCTEMbl yNpaB/ieHUss CKOPOCTbIO HA CKAYOK MOMEHTa Harpysku
(cm. prcyHOK 12), KOTOPYIO BbIUMCASAKT MO hopmyne

KAMC = (Bpems OTKAMKa X MakCuMasibHOe NepexoAHoe OTK/I0HeHue) /2, 1)

B KOTOPOI/ MakcMMasnbHOe nepexofHoe OTK/NOHEHWE BbipaXeHOo B MpoLueHTax OT MakcumanbHol paboyein va-
CToThbl BpatleHus (% c).
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PUCYHOK 12 — BpeMeHHble XapakTepUCTUK NMpU peakumn Ha n3mMeHeHue pabounx nepemeHHbIX
NPV OTCYTCTBMM U3MEHEHWs YNpaBsolW X BO3aeicTBuii

4.4.1.3.2.6 [OnHamnyeckoe OTK/IOHEHUE

[JuHamnueckoe OTKIOHeHMe npefacTaBnseT cobol pasHuuy Mexay 3afaHHbIM (MgeanbHbiM) U fei-
CTBUTENbHbLIM 3HAYEHUAMN MEPEMEHHOW MNpu ynpaBAswLWmMX BO3AeNCcTBNAX cneynguyeckoli dpopmbl (CM. pu-
CYHOK 13).
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PucyHok 13 — BpeMeHHble XapakTepUCTUKK NpU peakuun Ha U3MEHEHUE ynpaBnsaioLWmx Bo3geNCcTBUN
cneuuduieckoin GopMbl

4.4.1.3.3 YacToTHblE XapaKTEepUCTUKN YyNpaBreHus

4.4.1.3.3.1 YacTOTHbII aHanu3

YaCToTHbIE XapakTepUCTUKM NPeACTaBNAOTCA 3aBUCUMOCTbLIO COOTHOLLIEHUA aMnauTya (amnnuTyaHo-
YaCTOTHbIE XapaKTepUCTUKN) U pasHocTein (a3 (haso-4yacTOTHbIE) MeXay yNpPaBnAeMOn BbIXOAHOW NepeMeH-
HOW U CUHYCOMAANbHbLIM BXOAHbLIM BO3AEWCTBUEM OT YaCTOTbl BXOAHOIO BO3AEMCTBUSA NMPU 3aMKHYTOW Lenu
oBpaTHOI CBA3M (NPK €€ HaNU4uK).

MpumevyaHue 1 — Npu MCNONL3OBaHUM YaCTOTHOrO aHanusaTopa ANA M3MEPEHUA YaCTOTHLIX XapakKrepuctuk
BO3MOXHO UCNonb3oBaHWe MynbTUHACTOTHOMO UCTOMHUKa BXO4HOIo BO3A4E€WACTBUSA BMECTO perynmpyemoro UCToHHuUKa cu-
HyconganbHOro curHana.

MpumMmeyvyaHune 2— [Onsa npedcTaBneHUa aMmnnUTYAHO-4aCTOTHbIX XapaKTepucTuk B cootBeTcTBUM ¢ IEC 60027-3
06bIYHO NPUMEHSIOT FTorapuMUHECKYHO LLIKany COOTHOLUEeHWUA amnnuTya (B Aeunbenax, Ab). MNpu 3ToM cooTHOLWEHWUE Bbl-
paxkeHo popMynon

G=20log,, (%] 3

1

rae F,/F; — OTHOLUEHWNE amnnnTyh BbIXOAHON nepeMeHHON KO BXOAHOW, Ab;
G — norapudpmMmmnyecknii KOSMMULMEHT YCUNEHUS.

Takum 06pa3om, ecrnm COOTHOLLEeHUe amnnuTyfa cocraenset 0,708, norapudmuyeckuin kKoadpdpuumeHT
ycuneHusa npumepHo paseH 3 ab.

4.4.1.3.3.2 lNonoca ynpasneHus

Monoca ynpaBneHuss — 3TO YacCTOTHbIN MHTEPBAas, B KOTOPOM HA YaCTOTHbIX XapakTepucTukax rnora-
pudpmmyecknii KOaADUUUEHT YCUNEHUS U Pa3HOCTL (a3 Npu CTaHAAPTHOM BXOAHOM BO3A€WCTBUN COBMECTHO
OCTalOTCA B HOPMUPOBAHHOM AMana3oHe OTKITIOHEeHUs1 OTHocUTenbHO 0 AB u 0°, kak nokasaHo Ha pucyHke 14.
Kak npaBuno, atu npegensl cocrasnsioTt = 3 ab u £ 90°.

MpumeuvyaHue 1 — lNonoca ynpasrieHusl, NoKa3aHHasi Ha pUCyHKe 14, onpeaerieHa HOPMUPOBAHHLIM AUanaso-
HOM OTKIMOHEHUS MO PasHOCTHU das.

4.4.1.3.3.3 YyBCTBUTENLHOCTb K NOMEXaM
YyBCTBUTENBLHOCTLIO K MOMEXaM Ha3blBAETCA Nnorapumn4ecknini KoOadPUUMEHT yCUneHna 4actoTHON
XapaKkTepUCTUKU, NPEACTaBNAOLWEN CODOI 3aBUCMMOCTb OTHOLLEHUS! BbIXOA-BXOA HEKOTOPbIX pabounx nepe-
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MEHHbIX OT YacTOTbl. TUNNYHBIM NPUMEPOM SIBIAETCH YYBCTBUTE/IbHOCTb YACTOTbl BPALLEHWUA K Nynbcaunsam
MOMEHTa Harpysku.

NMpumeuyaHune — YyBCTBUTENbHOCTb MOXET 6bITh BblpaXeHa B Aelnbenax Tobko B TOM ciyyae, Korga amnsiu-
Tyja perynupyemoi nepemMeHHol 1 BXOAHOTO BO3AENCTBUS — B OTHOCUTE/bHbIX efUHMULAX.

PUCYHOK 14 — YacTOTHble XapakTepUCTUKL YNPaBAEHUs NPy HOPMUPOBAHHOM BXOAHOM BO3AeEiCTBUM

4.41.4 [vHaMunyeckoe TOPMOXeHue

4.4.1.4.1 O6LWMe NONOXEHNS

[JvHamunyeckoe TOPMOXeEHME npefycMaTpuBaeT AOMNONHUTENbHbIE paccenBalole 3/1eMeHTbl (pesn-
cTopbl), o6ecneunBaloline 6bICTPOE INEKTpPUYEeCcKoe TOPMOXEHNe aBuraTens. B HacTosAweMm ctaHfapTe nog
AVHaMWYECKMM TOPMOXEHMEM NOHVMAETCA MUCMO/b30BaHNe pe3ncTopa B 3BeHe NMocToAHHoro toka M/KM/aMm,
yTo TpebyeT ynpaBneHnss UHBEPTOPOM. ITOT METOA He ABASAETCA €AUHCTBEHHO BO3MOXHbLIM M Hauyylwmm
€CNoco60M aBapunHOro TOPMOXEHMUS.

4.4.1.4.2 AinHamnyeckoe TOpMOXeHune (4o ocTaHOBA)

[JnHamnyeckoe TOPMOXeHNe A0 OCTaHOBa UCMOJb3yeTCA B CAefyoLWwux cayyasx:

a) npeobpasoBaTeslb B COCTOAHUM TOPMO3UTb Harpysky ¢ Tokamu, HaxogsdwmMmucsa B AONYCTUMOM ANA
Hero guanasoHe;
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b) anekmponpueodsi MEXaHN3MOB C GOMbLUMM MOMEHTOM MHEPLMK (HANPUMED, BEHTUMNATOPOB) AOMMKHbI
NO3BOMATL PaccenBaTb MaKCUMAanbHYIO 3anaceHHyo aHeprno. OTa SHEPrus, BbIAENAOLWAACA NPU OCTaHOBE
Osuzamens c noboli paboyeit CkOPOCTU, AOMKHA ObITb paccesHa Ha Pe3NCTope AUHAMUYECKOTO TOPMOXKEHNS,
HaxoAsALWEeMCa U3HavyansHO Npu TEMMNepaType OKpyXaiowen cpedbl. Ons Takux crny4yaes MOMEHT MHEPLUN
MEXaHW3Ma AOIMKEeH ObITb 3aABINEH 3aKa34YUKOM.

4.4.1.4.3 [lunamuyeckoe mopmoxeHue (3aMeaneHume)

HAuHamuyeckoe mopmMmoxkeHue (3amefneHne) NCnonb3yoT B CNeayoLLmMX Cny4vasnx:

a) pesncTop, HaxoAsALMINCA U3HAYanbLHO NPU TEMNEpPaType OKPYXKaloLLen Cpeabl, B COCTOAHUN PaccesTb
SHEPruto, HaKoMEeHHY0 POTOPOM desueamenss BMECTe C BpaLLaloWMMUCA YacTAMU MEXaHU3Ma Npu 3ameane-
HWK B TPpEOYEMOM AnanasoHe CKOPOCTEN;

b) npeo6paszosamesb B COCTOAHUM NOAAEPXUBATH TOKM B AONYCTUMOM ANA HEro AWanasoHe Ha npo-
TSDKEHWUN BCEro 3aMeaneHus;

C) MOMEHT MHEPLIMN MEXaHN3Ma 3asABIEH 3aKa34YUKOM.

4.4.1.4.4 TopMOxeHUE NMOCMOSHHbBIM MOKOM

TOPMOKEHUE MOCMOAHHBIM MOKOM B LIEMKW CTaTopa ABUTaTenNs TaKKe BOSMOXHO.

MpumedaHue — Mpu TOPMOKEHUM NOCTOSHHEIM TOKOM TOPMO3HOA MOMEHT YMEHbLIAETCSA MPU HUSKMX YacToTax
BpaLLeHus.

4.4.1.5 Opyrue TpeboBaHus
4.4,1.5.1 O6wpme NonoxeHus
Opyrue TpeboBaHNsa AOMKHEI ObITe NEPEYMCNEHBI 3aKA3HMKOM UMK NPOM3BOAUTENEM BMECTE C 3aKa3uu-
KOM, Hanpumep B COOTBETCTBUU C 4.4.1.5.2—4.4.1.5.4.
4.4.1.5.2 TpeboBaHus K yCNOBUSIM UCMONb30BaHUSA:
- aKyCTU4€CKUI LLyM;
pabouune kBagpaHThbl: 0Obl4HbIE KOMOUHaUUKM — KkBaApaHThbl I—IIl unu BCce kBagpaHTLI;
BpaLUaloLLMIN MOMEHT Kak OYHKLUA CKOPOCTU;
- cneunanbHble MEXaHUYECKUE yCNOBUA.
4.4,1.5.3 TpeboBaHusa K yCNOBUAM NUTAHUA
TpeboBaHUaA K YCOBUAM NMUTAHUS BKIKOYAIOT:
- 3a3emrneHue;
- k03 uumeHT casura as npu HOMUHaNBLHBLIX YCNOBUAX;
- TApMOHUYECKWIA COCTaB B LIENU NUTAHUS,
- MakKCUMarsbHbIi CUMMETPUYHLIA aBaPUNHLINA TOK, TOK KOPOTKOFO 3aMblKaHUA.

MpumMmevyaHue — [etanu npusegeHsl B IEC 61800-3 n IEC 61800-5-1.

4.4.1.5.4 TpeboBaHUA K HOMUHANbHLIM AAHHbLIM
TpeboBaHUA K HOMMHANbHBLIM AAHHbLIM BKIOYAIOT:
- HOMUWHATbHbIA BLIXOAHOW TOK /4y //5 N (CM. 4.3.3.1);
- HOMWHAMNbLHOE BbIX0AHOE HanpsixeHne U,y /U,y (cm. 4.3.3.1).
4.4.2 KOHTpOnb HencnpaBHOCTEMN
T/KIT pomkeH obecneynBatb ONPEAENEHHYI0 MHAUKALMIO HEUcnpasHOCTEN. OHA MOXET COCTOATb U3
o0Ler TpeBorn U/unu curHana oTKNYEHUs, NPEAYCMOTPEHHOIO Yepes Cyxon(ne) KOHTakT(bl) pene unm cra-
Tudeckoe pene. Mnamkauus HeucnpaBHOCTU OGLIMHO aKTUBM3MPYETCA OAHOW UnKu GONbLUMM YUCNOM OLWNGOK
T/KT1, koTOpble MOTYT BKMIOYaTb B ¢e0s1, HO HE OrpaHMYeHbl CreayLUMU:
- BHELUHue onobku;
- oLmMbKa BbIXOAHOFO CUNOBOIO Kackaaa;
- MIHOBEHHbIV CBEPXTOK;
- neperpeB (npeobpasosamerns);
noteps noaavu oxnaxaaroLweroca Bo3ayxa;
- neperpyska deusamerns;,
- HEUCNPaBHOCTb BCMOMOraTenbHOr0 UCTOYHUKA NUTaHUS;
- NOBbILLEHNE/MOHMKEHNE HANPSHKEHUA UCTOYHUKA MUTAHUS;
- noteps asbl UCTOYHUKA NUTAHUS,;
- BHYTPEHHSIAA oLwunbKa CUCTEMBI YNPABNEHUST;
- AMarHocTuka uenemn ynpasneHusa u CUNOBbIX Lienew;
orpaHnyeHue no Toky unu A03UPOBaAHHOE YCKOPEHUE;
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- NpeBbiLeHUe CKOPOCTU U 0TKA3 Lienn 0GpaTHOM CBA3M;

- O0TKa3 BEHTUNATOPA OXNaXXAEHUA.

4.4.3 MuHumansHO He06XxoAMMAaA MHANKALIMA TEKYLWEro COCTOSIHUA

T1/K1/3I1 porkeH GbiTb 060PYAOBAH CUTHANMOM MHAUKAUWMW TEKYLLEr0 COCTOSIHUS MPUBOA BKIIOYEHY
(6o BpaweHue, nmbo ocranoBka). [1/KIM1/3M moxeT Takke ObiTb 060pyA0BaAH CUTHANOM MHAMKALMW COCTOS-
HUA «NPUBOA roTOB K pabotey.

4.4.4 YcTpoicTBa BBOAA/BbiBOAA

4.4 4.1 O6Lme nonoxeHusn

Yuncno u HasHaueHne BXOA0B/BbIXOA0B AOMKHbI ObiTb YCTAHOBMNEHbI U320MOo8UImesiemM.

BxoAabl/BbIX0AbI HEOOX0AUMBI KaK ANA NEPEMEHHbIX, TaK U ANA napameTrpos. Bxoabl u BbIXoAbl Npeayc-
MOTPEHbI Yepe3 aHarnoroBble UK LMGPOBLIE KAHATbI, UCNOMNb3YIOLME HANMPSXKEHUE UMK ANEKTPUYECKUI TOK.
OHu obMeHuBatoTcs uHchopmaLueii Yepes nocneaoBaTenbHbIE UMW NapannenbHble KaHarnbl CBA3U B COOTBET-
CTBMM C Pa3NMUHbLIMU CTaHAapTamu ceasu. W aHanorosble, U UMGPOBLIE NEPEMEHHbIE MOTYT ObiTb BPYUHYIO
YCTaHOBIEHLI NMPU NOMOLLM NAHENU YNPaBREHUs U YMTaTbCa Ha aucnnesx. NMepemeHHble n napamerpbl o6pa-
GaTbIBalOTCA OAHUM U TEM XXE CnocoboM.

4.4.4.2 Vintepdpeiic ynpaBneHus Nnpoueccom

4.4.4.2.1 O6Lwme nonoxeHma

MHTepdenic ynpasneHusa npoueccom u ero pabora 4osmkHbl ObiTb onucaHbl. [lns aToro MOXeT ObiTb UC-
nonb3oBaHa creaytoLias nHdopmauus.

4.4.4.2.2 AHanoroBble BXOAbl

CnMcoK NO3muuii, KOTOPbIA MOXET ObiTb pacLLMPEH, BKIIOYAET crieayloLlee:

- KONMYECTBO aHarnoroBbiX BXOAOB;

- TWUN aHanoroBbIX BXOA0B:

- BXOZ MO HanNpsbKeHMIo ¢ obLen semnen,
- AudddepeHumMantHbIl BXOA NO HANPSHKEHUIO,
- BXOA KOHTYypa TOKa;

- HanpsKeHue M3onsuum Ha BXOAE;

- AManasoH HaNPS>KEHWUSA UKW TOKA HA BXOAE B 3aBUCUMOCTM OT €ro TUna;

- BXOJHOW MMNEAaHc;

- NOCTOSIHHAsi BPEMEHMW UK Nonoca NPonyCcKkaHMsa annapaTHOro HU3KOYaCTOTHOrO PUmnbLTPA;

- NOrPEeLUHOCTb YCUIEHNUSA U CMELLEHNS;

- paspewueHue ALIM;

- war ksaHtoBaHus ALM.

4.4.4.2.3 AHanoroBsbIi BbIXO4

CnMcoK No3nuui, KOTOPbIA MOXKET ObITb pacLUMpeH, BKIOYAET creaytowlee:

- KONMMYeCTBO aHAamNOroBbIX BbIXOAOB;

- TUN aHanoroBbIX BbIXOAOB:

- BbIXOZ, NO HaNPsHKeHUIO ¢ obLLel 3emnen,
- AnddbepeHumnantHbIi BbIXOA NO HaNPSXXEHUIO,
- BbIXOJ KOHTYypa TOKa;

- HanpsbkeHue U3onAauuKU Ha BbIXOAE;

- AManasoH Hanps>XeHUs1 UK TOKa Ha BbIXOAE B 3aBMCUMMOCTU OT €ro TUNa;

- MakcumarnbHas Harpyska;

NOCTOSIHHAA BPEMEHM UMK NOnoca NPONyCcKaHMs annapaTHOr0 HU3KOYaCTOTHOrO PunbTPa;
NOrpeLLHOCTb YCUIEHUA U CMELLEHUS;

paspewuenue LIAM npu ero Hanu4uu;

- MHTepBan npeobpasosanua AL npu ero Hanuuuu.

4.4.4.2.4 Linchposoit BXog

CnMCOK NO3MUNIA, KOTOPbIA MOXKET ObITb pacLUMpeH, BKIOYAET creayioLlee:
- KOMM4YeCTBO LUMPPOBLIX BXOAOB;

TUN UMAPOBLIX BXOAO0B:

- penerHbIn BXog,

- BXOZJ MO ONTUYECKOW nape;

- HanpsbkeHWe U3onsauuKU Ha BXOAE;

HOMMHAINBHOE HaNPsXKEHWe U ero TUn (NOCTOSIHHOE UNU NEPEMEHHOE);
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- BXOAHO€ CONPOTUBAEHUE;
- BXOAHOE 3anasabiBaHue.
4.4.4.2.5 Unposoi Bbixoa
CnnUCOK NO3ULMI, KOTOPbIN MOXET ObITh pacLUMPEH, BKITIOYAET CneayoLuee:
- KONUYecTBO LMAPOBbLIX BbIXO0B;
- TUN LUPPOBLIX BIXOAOB:
- penefiHbIf BbIXOA UM HOPMAarbHO OTKPbITbIA KOHTAKT,
- peneliHblii BbIXO4 UM HOPMAarbHO 3aKPbITbIA KOHTAKT,
- TPaH3UCTOPHbI BbIXOA UM HOPMATbHO OTKPbITbIA KOHTAKT;
- HanpsbkeHUe U3ONALMM Ha BbIXOAE;
- MakCcuMarsbHO€ Hanps>keHne u ero Tun (NOCTOSIHHOE MMM NEPEMEHHOE);
- MaKcuMManbHbIA TOK U €ro TUM (MOCTOSAHHBLIN UMW NEPEMEHHbIN);
- BbIXOZHOe paboyee 3anasablBaHue;
- 3anasgblBaHue «BX0A/BbIXOAY.
4.4.4.2.6 KOMMYHUKAUUOHHbIE MHTEPAENCEI
CnMCOK NO3nLUMiA, KOTOPbIA MOXET ObITb pacLUMpPeEH, BKITIOYAET CrieayioLLee:;
- KOSNIMYeCTBO KOMMYHUKALMOHHbIX MHTEPENCOB;
- TUn uHTepdenca N0 KOMMYHUKaLMOHHLIM CBOWCTBAaM:
- uHTepdeic akcnnyataumm n obcnyxmeaHus,
- aBTOMaTU4eCKUii CUCTEMHbIN MHTEPdENC,
TMN nHTepdenca no puanyeckum CBOWCTBaM (TUN coeauHuTens u kabensy);
- MCNONb3yeMblii MPOTOKON;
- MakcuMarnbHas CKOPOCTb Nepeaayvn AaHHbIX, 6UT/c;
- MakcumansHas agnuvHa kabens, NPUCOeanHAEMOro K MHTEepdEicy;
- MakCMMarbHOe KONIMYECTBO NOPTOB, KOTOPbIE MOXHO NPUCOEANHUTL K OAHOMY Kabento unu cucreme
KOMMYHUKALMOHHbIX LUKH.
Bonee nogpobHasi MHGOpPMaLUUsi O MHOTODYHKLUMOHANbHLIX MHTEpdencax u Npotunax NpuBeaeHa B

4.11.

4.5 nekTpo6e3onacHoOCTb

MpenynpexxageHne TEPMUYECKUX U ANEKTPUYECKMX PUCKOB NPU YCTAHOBKE, dKCNnyarauum u obcnyxuea-
Huwm M/KM1/311 Ha NPOTSHXKEHUM UX NOMTHOTO XKU3HEHHOTO LMKIA AOIMKHO ObITh NPEAYCMOTPEHO Ha JTane ux npo-
eKTUPOBAHMA U U3rOTOBNEHUsi. PUCKM B pe3ynbTare BO3MOXHOIO HEMPAaBUILHOTO 0OpaLLEeHUs TaKKe 40MKHbI
ObITb UCKIIO4EHBI.

3awmTa oT TEPMUYECKUX U INEKTPUYECKUX NMOPaXKEHUN AOIMKHA NOAAEPXMBATLCA KaK B YCNOBUAX He-
UCMPaBHOCTEW, TaK U NPU HOPMASbHbIX YCNOBUAX (DYHKLIMOHUPOBAHUS U OKpY>XKalOLLEW cpeabl, 0ObABNEHHbIX
npoussodumerem.

Hacroawuin ctaHgapt He yctaHaBnueaet TpeboBaHMA K KONMYECTBEHHbIM napaMeTrpam 6e3onacHoOCTH
T/KTI/3r1, Tak kak oHW npuseaeHsl B IEC 61800-5-1.

BbinonHeHue 3aWmThl OT TEPMUYECKUX U SNIEKTPUHECKUX NOPaXKEHWUI CrieyeT BbINOMHATbL, PYKOBOACTBY-
ack |IEC 61800-5-1.

4.6 PyHKUMOHaNbLHaA 6e30NacHOCTb

B IEC 61800-5-2 nepeuncneHbl TpeGoBaHMA U NPUBEAEHO PYKOBOACTBO MO MPEfOTBPALLEHUIO onac-
HOCTEW, BbI3BaHHbIX HeucnpasHocTaMu [I/KI1/OM, cBA3aHHbIMKN C 0GECneYEeHNeM ABUKEHUS MEXaHUYECKUX
yacTen.

dyHKUMOHanbHasA 6e30nacHOCTb OXBAaTLIBAET Takke npuMeHenue [1/KM/3/1 BO B3pbIBOONACHON OKpYXa-
HoLen cpege, YTo paccmoTpeHo B 4.13.

Mpumepbl 06ecneveHns PyHKUMOHANBHOW BE30MacHOCTU:

- HECaHKUMOHUPOBAHHBI NYyCK,

- CKOPOCTb, MOMEHT NN TEMMNEPATYPAa NPEBBILLAKT YCTAHOBMEHHbIE NpefensbI.

Hacrosimin ctaHaapT He ycTaHaBnmBaeT TPeOOBaHNA K KONMMYECTBEHHbIM NapamMeTpam PyHKLUOHAb-
Holt 6esonacHocTu [1/KT1/3M1, Tak kak oHW npuBedeHbl B IEC 61800-5-2.
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4.7 dnekrpoMarHMTHaa coBMecTuMMocTb (OMC)

[1/KM/3/1, xak npaBuno, yCTaHaBNMBAlOT B NPOU3BOACTBEHHON Cpeae, ¢ 06opyaoBaHUEM BONbLLOW MOLL-
HOCTU U MAaNOMOLUHbIMU 3NEKTPOHHbLIMKU YCTPOWCTBAMU YNpPaBneHus. B aTux ycnoBusix anekTpoMarHUTHbIE
NMOMEXU CETU NUTAHKUS PacNPOCTPAHAIOTCA NO CUITOBLIM U YNPABMSIIOLIMM LENAM, a Takke no adupy.

B apyrux npumeHeHusix, BKIIOYaoLWMX KOMMEpPYECcKoe, KOMMYHansHoe u ObIToBOE, TakMxX Kak nudiThl,
HacoCbl, HarpeBaTernbHble, BEHTUNALMOHHbLIE YCTPONCTBA, KOHAUUMOHEpPbI, M/KM1/3IT MoryT HaxoauTbCs no-
OGnnM30CTU OT KOMMbIOTEPOB U ObITOBOW 3MEeKTPOHUKKU. Heobxoanumo, 4ToBbl M/KM1/311 Gbinu yCTOMUYUBBLIMU K
3MEKTPOMAarHUTHLIM MoMexam, coxpaHas paboTocnoCoOBHOCTb M HaAEXHOCTb. C ApYrol CTOPOHbI, OHU He
JOMXKHbI cO34aBaTbh IMUCCUIO NOMEX, MeLLas paboTe oKpy>xatoLero 06opyaoBaHus.

TpeboBanua no obecneveHnto IMC [1I/K1/3I1 B pasnuuHbiX cpepax npumMeHeHus npusedeHsl B IEC
61800-3, B KOTOPOM BblA€ENEHbI Cneayowme obnacTu:

- HU3KOBOMbLTHbIE CETU 0OLLIEro Ha3Ha4YeHUs (OKpyXXeHue 1-in KaTteropun);

- NPUMEHEHUSA, B KOTOpbIX [I/KI/3IT nuTatoTca OT MHAUBUAYANbHbLIX CETEN (OKPYXXEHWE 2-I1 KaTeropum).

B IEC 61800-3 nepeuncneHbl TpeboBaHUS KakK K yCTOMYMBOCTU K HU3KOYACTOTHLIM U BbICOKOYACTOTHLIM
noMexam, Tak 1 K HU3KO- U BbICOKOYACTOTHON SMUCCUU.

B IEC 61800-3 He onpeaeneHbl TpPeOOBaHMSA K 3MEKTPOMArHUTHOM yctonunsoctu M/KM/3(1, cea3aHHble
€ Ux hyHKLMOHANbHON 6e30MacHOCTbLIO. PYKOBOACTBO MO 3NEeKTPOMarHuTHou ycronumsoctu M/KrM/3r, cessaH-
HO€e C nx pyHKUMoHanbHom 6esonacHocTLIo, NpueegeHo B IEC 61800-5-2.

4.8 Jkonornyeckue TpeGoBaHusa

4.8.1 O6GwWwume NonoXeHns

Heo6xoaumo npuHMMaTh BO BHUMaHMe Npobnemy MCnonb30BaHWUs 3HEPruu Ha NPOTSXKEHUMN BCETO XKM3-
HeHHoro uukna /Kr/3ar1, Bknoyaa ux npouM3soACcTBO, TPAHCNOPTUPOBaHUE, PYHKLUMOHUPOBAHWUE U yTUNuM3a-
LU0, PABHO Kak U BOMPOCHI BbIOOpA, NCMOMb30BaHNA U NepepaboTkn HEOOXOANMbIX ChIPbEBLIX MaTEPUAnoB
U BELLECTB.

4.8.2 KMNA un notepu

KN4 v notepu aveprun M/KM/31 moryT ObITb ONpeaeneHsbl cneynansHo.

MpumedaHune — B HacTosLLlee BpeMsi OTCYTCTBYET CTaHAapT, cogepxallnii faHHble TpeboaHusa. MoryT BeITb
ncnone3oBaHel CSAC838-13, ANSI/ANRI 1211 unn EN 50598-2 B kavecTBe cripaBoYHbIX. [OTOBALMUECA CTaHAAPTLI cepun
IEC 61800-9 6yayT cofepxarb TpeboBaHUs K 3HeproapPeKTUBHOCTU.

4.8.3 BosgenicTBME HA OKpYXKaKolyH cpeay

Mpon3BoauTenb MOXET NPEefoCTaBUTL AeKnapauuio O BO3AENCTBUM €ro MPOAYKLMMA HA OKPYXKaIOLLYHO
cpeay (Environmental Product Declaration, EPD), Bkniodatowyo aHepronotpebneHne npu npousBoacTse,
TpaHcrnopTupoBaHuu u akcnnyatauun M/KM/300. NHdopMauus, kacalowancs sHepronotpebneHns, AomkHa
ObITb NOMyYeHa U3 pacyeToB 3TUX 3aTpar Npu NPOM3BOACTBE W TPAHCNOPTUPOBAHUU OTAENbHLIX 3TIEMEHTOB
TVK/311.

MpumedaHune — B HacTosiLLee Bpems OTCYTCTBYET CTaHAapT, cojepxalyuit faHHble TpeboBaHus k 3f1. MoxeT
6bITb UcnonbsoaH EN 50598-3 B ka4ecTBe CrpaBOYHOrO.

4.9 YcnoBusa oKpyxawuiein cpeabl Npy 3Kcnslyatauuu, TPAaHCNOPTUPOBAHUN U XPaHEHUK

4.9.1 O6wWMe nonoxeHus

KomuteT no crangaptusauyum npoaykumMm B COOTBETCTBYIOLEN YacTh cepun ctangaptos IEC 61800 unun
npou3eodumerns AOM¥HbI BbIOpaTb YCNOBUS SKCMfyatauumu COrnmacHo tabnuuam 4 u 5, a Ana XpaHeHus u
TpaHCNopTUPOBAHUA — B COOTBETCTBUMU C 4.9.3.

TpeGoBaHusi N0 YyCNOBUAM OKpY>atoLen cpeabl B 4.9.1—4.9.4 apnsioTca MUHUMAanNbHbIMU. MoryT GbITb
yCTaHOBNEHbI Gonee »xecTkne TpeboBaHus.

B nogpasaene 4.9 3Ha4YeHMA YPOBHEW XXECTKOCTU NpuBeaeHbl cornacHo |EC 60721 n cOOTBETCTBYHOLMM
[aTMPOBaHHbIM CCbIfNIKaM AN COOTBETCTBYIOLUMX YCMOBUI. YPOBHU HOCAT CNPaBOYHbIN XapakTep, a B cnyyae
pacxoxgeHun yposHu no IEC 60721 nmerotr npemmyLLecTBo.

4.9.2 DYHKUMOHUPOBaHNE

4.9.2.1 KnumaTtunyeckue ycnosus

4.9.2.1.1 O6LUMe NOnNoXXeHUst

Tpou3eodumernb [OMKEH YCTAHOBUTL TPEOOBAHMSA K YCITOBUSIM OKPY>KAIOLLEN Cpeabl NpW SKCnnyaTauum
T/KI/3I B cooTBETCTBMM C Tabnuuen 9.

33



FOCT IEC 61800-2—20138

Ta6nuya 9 — YcnoBus okpyxaroLlein cpegbl npu aKkcnnyartayum

MomeLyeHuna
C KOHAULMOHUPOBAHUEM

MomeLleHnsa
6e3 KOHAULIMOHUPOBaHUA

HapyHas ycTaHoBka
6€e3 KOHAMLMOHUPOBAHMUS

Knacc 3K2
(Temnepatypa ot 15 °C
Ao 30 °C) (BnaxHoCcTb

oT10% RHpa075%R.H
6e3 KoHfeHcaTa)

Knacc 3K3
(Temnepatypa o1 5 °C
Zo 40 °C) (snaxHocTb

oT5%RHA085%RH
6e3 KoHAeHcaTa)

Ycnosusa IEC 60721-3-3:1994 1 IEC 60721-3-3:1994 1 IEC 60721-3-4:1995 n
IEC 60721-3-3:1994, IEC 60721-3-3:1994, IEC 60721-3-4:1995,
AMD1:1995, AMD2:1996 AMD1:1995, AMD2:1996 AMD1:1996
Knumartuyeckue Knacc 4K6

(TemnepaTtypa ot — 20 °C
Ao 55 °C) (BnaxHocTb
0T4%RHpAo100% R.H
C KOHAleHCaTOM).
Lonyctumel goxab,

CHer, rpag,
CTeneHb 3arpsi3HEHNA B CO- 5 3b) 49
otBeTcTBUM ¢ IEC 60664-1
KaTteropua nepeHanpsaxe-
HWUS1 B COOTBETCTBUMU Cwm. IEC 61800-5-1
c IEC 60664-1
Yeriosus BnaxHocTy Cyxoit BnaxHbIi® ConsHoi BNaXHLIA?)
KOXHOro nokposa
XUMUYECKUN aKTUBHbIE Knacc 3C1 Knacc 3C1 Knacc 4C2
BelllecTBa (6e3 consHoro TymaHa) (6e3 consiHoro TymaHa) (consiHol Tyman)?
MexaHn4ecky aKTUBHbIE Knacc 381 Knacc 381 Knacc 482
BelllecTBa (HeT TpeboBaHwit) (HeT TpeboBaHwiA) (MbINb U Necok)
MexaHun4eckue Knacc 3M1 Knacc 3M1 Knacc 4M1
(BuGpauus: Tabnuya 12) (subpayus: Tabnuua 12) (Bubpauusn: Tabnuuya 12)
(yaap: Tabnuua 13) (yaap: Tabnuya 13) (yAap: Tabnuua 13)
Buonorunyeckue Knace 3B1 Knacc 3B1 Knacc 4B2
o . (nnecHeBble rpubku, nne-
(HeT TpeboBaHuUiA) (HeT TpeboBaHuit)
CEHb, IPbi3yHbl, TEPMUTbI)
Y®-06ny4eHne (Het TpeboBaHuit) (HeT TpeboBaHuit) Oa?d

YcroBus okpyxatoLei cpeabl SiBnsoTcs Hopmamu. Bonee xecTkue ycrnoBus MoryT 6biTb OrOBOPEHI.

Y®-06nyyeHue (conHeyHas pagmauus), NuuieBas NPOMbILNEHHOCTL U Apyrue cneuuanbHble NnpuMeHeHus. Map-
KMpOBKa B pYKOBOACTBE MO 3KCryarauyun — no pasgeny 6.

2) Ecnn 0o60pyaoBaHmue He BYAET UCMONb30BAHO B YCNOBUSX CONEBOrO TyMaHa, lpou3eodumens MOXET crieLy-
uumposaTh obopygoBaHue A4S MEHEE XKECTKUX YCNoBuiA. MapkupoBKy NpoU3BOAAT B COOTBETCTBUM C 6.3.

b) CTeneHb 3arpasHeHns 2 MOXeT BbITb NPUHATA NPW BLINONHEHUN yenosuit 4.9.2.1.2.

©) CTeneHb 3arpa3HeHns 2 UNn 3 MOXeT BbITb NPUHATA, ecni 060onouKa o6ecnednBacT yOBNETBOPUTENLHYIO
3alyuUTy OT NPOBOASILLMX 3arPA3HEHUIA U NpU BbINONHEHUW ycnosuid 4.9.2.1.2.

d) Matepuan, ycToitunsslii kK YD-oBnyueruto, npeanonaraeTcs ANs NPUMEHeHUA, NojBepraeMbix Y®-0bnydeHuio.

OnA uHmezpuposaHHO20 ariekmMponpueoda ycrosusa IKCMAyarauuu MOryT MMETb HauGonee Xect-
kue TpeboBaHWsA cornacHo Tabnuue 4 COOTBETCTBYIOLLENO CTaHAAPTa HA ABUratenu W3 Cepun CTaHaapToB

IEC 60034.

OnA NnpoBepKn COOTBETCTBMA MCMONL3YIOT 5.4.7.3—5.4.7 COrnacHoO ycrnoBusiM, 3asiBIEHHLIM IPOU360-

dumenem.

TemnepaTtypHbIi Anana3oH AnA 060pyAOBaHUS HAPYXXHOTO UCMOSIHEHUA AOMKeH OblTb 3aJaH B COOT-
BETCTBUU C €r0 NPUMEHEHMUEM.
Ecnu M/KM/3M0, nogunHsiowmecs TpeboBaHUsAIM HACTOSILLEro CTaHAapTa, A0MkHbI paboraTh npu 3Have-
HUAX ()aKTOPOB BbILLE HWKHErO NpeAena uim HWke BEPXHEro npeaena, ycraHoBneHHoro B Tabnuue 10, ato
A0IKHO ObITh NMPEAMETOM COrMalleHus Mexay rpousgodumerieM U 3akasquxkoM. MapkupoBka npuseeHa B

6.3.
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Ta6nuya 10 — MNpefensl TemnepaTypbl XnagareHTa B 060pyA0BaHUM BHYyTPEHHErO UCMOMHEHMS

Temnepatypa
YVenosus Oxnaxgarowaa
cpeha MwuHumanbHas MakcumansHas
Boga 0°C 40 °C
MakcumanbsHasa TemnepaTypa oxnaxaaroLlei cpeqbl Bosgyx 5°C 30 °C
Macno -5°C 30 °C
CpefHecyTo4YHasa Temnepatypa (UCMbITaHWs, TEXHUYe-
CKuWe ycroBus, NOATBEPXAEHNE COOTBETCTBUSA, pacyeT Bosgyx — 30 °C
pecypca)
CpeaHerogoBas TemnepaTypa (UCMbITaHUS, TEXHUYe-
CKUWe YCroBuWS, NOATBEPXKAEHNE COOTBETCTBUSA, pacyeT Bosgyx — 25°C
pecypca)

4.9.2.1.2 CTeneHb 3arpsa3HeHns

M3onauua uenen 3aBUCUT OT CTENEeHU 3arpasHeHus, BO3HMKAIOLWEro B npouecce akcnnyarauuu /KT
3f1. BnusiHMe Ha M30MALMI0 MOXET HAHOCUTB yLepb pabotocnocobHocTu [1/KM1/311 B npouecce skcnnyara-
uun.

BnusHue mukpocpeabl Ha 30NAUMI0 OXapakTepusoBaHo B Tabnuue 11.

Tabnuya 11 — OnpepenexHne cTeneHn 3arpasHeHns

CTeneHb 3arpAsHeHNa OnucaHve
1 HeT 3arpsAsHeHuid unu cyxas ¢ HENPOBOAALNMU 3arpsA3HEHUSAMU
2 HopmarnbHas, Tonbko HenpoBoasLme 3arpsasHeHuns. Mapenka Bo3MOXHa BpeMeHHas NpoBoAu-
MOCTb, Bbl3BaHHasA KOHAeHcaumeil.
3 [MpoBoasLMe 3arps3sHEHNs UNU CyxXue HENPOBOASLLUE 3arpA3HEHUs, npeBpallatolmecs B Npo-
BoASLLME NPU BOIMOXHOW KOHAEHCaLuW.
4 3arpsasHeHns BbI3bIBAKOT CTOWKYHO NPOBOAUMOCTb, BbI3BaHHYIO, HANpUMep, NpoBoAsLLen rpssblo,

AoXAeM U CHerom.

CTeneHb 3arpsa3HeHuns onpeensioT B COOTBETCTBUM C YCINOBUSAMU OKpY>XKatoLLel cpeabl, Anst paboTtbl B
KOTOpOW npeaHasHaveHa npoaykuus. nsa Boibopa CTeneHmn 3arpsi3HeHUsa B COOTBETCTBUU C YCIIOBUSAMU OKpPY-
KaroLen cpeabl Nnpu yemaxoske 060pya0BaHWA MCNIONL3YIOT Tabnuuy 9.

M3onaummn MoxeT ObITb NPUCBOEHA CTENEHDb 3arpa3HeHns 2 npu cobnogeHun aByx unu 6onee cneayio-
LLMX YCIOBUIA:

a) B MHCTpYKUmax M/KM/3/1 ykazaHo, YTO OHM YCTaHOBIEHbI B 000PYAOBaHUU, UMEIOLLEM CTEMNEHb 3a-
rpsisHeHus 2;

b) n3BeCTHO, YTO cneynanbHaga nonb3oBarensckasa ycraHoska [1/KlM/31 umeeT cTeneHb 3arps3HeHuUs 2;

€) Kopnyc unu nokpeitue M/Kr/ar1, npumenaemole BHyTpu M/KM/3M1, o6ecneumnBaior Heobxoanmylto 3a-
LMTY OT BCEX haKTOPOB 3arpsisHeHnst cteneHn 3 u 4 (NpoBoasLUME 3arpsI3HEHUST U KOHAEHCAT).

lpouszeodumenb /KIM/3I1 pomkeH B OKYMEHTAUMUKU YCTAHOBUTb, ANA KakOW CTENneHW 3arpsasHeHus
cnpoekTuposaHbl [/KIM/311.

Ecnu Tpebyerca pabora npu cTeENeHu 3arpasHeHns 4, 3alurta npoTuMB NPOBOASALLMX 3arpA3HEHUN JOMMK-
Ha ObITb 06ecneveHa COOTBETCTBYIOLLEN 0B0MOYKOMN.

4.9.2.2 TpeboBaHus K yCNIOBUAM 3KCyatauun nNo MEXaHN4YEeCKUM BO3AENCTBUSIM

4.9.2.2.1 O6Lme NonoxeHusi

Bubpauus, yaapbl n cBO604HOE NageHNe — 3TO YCNOBUS, KOTOPLIE B 3HAYMTENLHOW CTENEHU 3aBUCAT OT
yCMaHOo8KU U3AENNUsi N KOTOpble TPYAHO cneunduumpoBatb. B pamMkax HacTOsILLEro craHaapTa yCrnoBus SKC-
nnyarawuum KOCBEHHO onpeaeneHsl TpeboBaHnamn 4.9.2.2.2 n 4.9.2.2.3 anda xectkoro kpennenus [/KM/or1.

MHble cnocobbl yCTaHOBKM TPEOYIOT cneunansHOro pacCMOTPEHUSI U COrnalleHnst Mexay npousBoauTe-
nem u 3akasumkom. MapkupoBka onucaHa B 6.3.

35



rOCT IEC 61800-2—2018

4.9.2.2.2 XKecTKoe KpenneHue

T/KTI/3I npu XeCTKOM KPenneHun AOMKHbI OblTb YCTAHOBMEHbI HA TBEPAOIN MOHTaXHOM NOBEPXHOCTH,
KOTOpas He B3aUMOAENCTBYET C CUCTEMON BEHTUNALMUU UINU OXIAXKOEHUS.

Kak nokasbiBaet onbIT, 060pyzoBaHue, NogBeprHyToe BUBPALMOHHLIM UCTbITaHUAM No 5.4.7.5 unu uc-
NbITAHWAM Ha yaap no 5.4.7.6, npurogHo Ansi NPOMBbILLNIEHHOIO UCMOSIb30BAHUS NPU XKECTKOM KpPEmnneHUu.

Bubpauuns aomkHa HaxoguTbCs B Npefenax, ykasaHHblX B Tabnuue 12, KOTopble CYUTAKOTCA HOpMarb-
HbIMU AN CTayMoHapHoOro obopyaoBaHus.

Tabnuuya 12 —lMNpenensl BHeLLHEN BUGpaLIMK MPU XECTKOM KpenneHuu

IEC 60721-3-3:1996 1 IEC 60721-3-4:1995 n
IEC 60721-3-4: 1995/AMD1:1996 3M1 n 4M1

YacroTa, 'y, Amnnutyga, MM YckopeHue, m/c2
9<f<200 HeT gaHHbIX 1
MpumeyaHne — Yacrota oT 2 f0 9 Iy COOTBETCTBYET 3EMNETPACEHUAM U HE OXBAaTLIBAETCA HACTOALMUM

cTaHAapToM. 3eMneTpsaceHna MoryT BbiTk OXapaKkTepuaoBaHel cneluansHo. [Jetany npusegeHsl B IEC 60721-2-6.

Co0TBETCTBME MPOBEPSIOT UCMBLITAHMEM HA YCKOpeHue no 5.4.7.5, KOTOpoe AEeMOHCTPUPYET YCTONYM-
BOCTb K MEXaHUYECKMM Neperpy3kam B TEYEHUEe pacEeTHOro CpoKa aKcnnyaTauuu.

Mpu HeOBXOAMMOCTM YUUTLIBATL YAAPHYIO HArpy3Ky ee 3Ha4eHUs1 OMKHbI HAXOAUTLCSA B Npeaenax, yka-
3aHHbIX B Tabnuue 13.

Tabnuya 13 — MNpeaensl BHeLLHEN yAapHON Harpy3ku npu XecTKOM KpenreHun

vna IEC 60721-3-3:1996 n IEC 60721-3-4:1995 n IEC 60721-3-4: 1995/AMD1:1996
Aap 3M1 n 4M1
MukoBoe yckopeHue 40 m/c?
MpogomKUTeNeHOCTb 22 Mc

COOTBETCTBME NPOBEPSIOT UCNbITAHUEM C YBESIMYEHHLIMU 3HAYEHNAMK 10 5.4.7.6.

4.9.2.2.3 XXecTkoe KkpenneHne Kak 4acTb CTauMOHaApHOro MexaHuama

Ecnu MN/KM1/377 aBnaioTca 4acTbio CTAUMOHAPHOTO MEXaHU3MAa, KOTOPbIN co3aaeT BUOpaLUOHHbIE U yaap-
Hble BO3AeNCTBUA B Nnpouecce paboTbl, MEXaHMYECKME BO3AEHCTBUA MOTYT NPEBLILLATL 3HAYEHUS], NPUBEAEH-
Hble B Tabnuuax 12 u 13. Ecnu oHU U3BECTHBI, Ipou3800UMeEsb AOMKEH UX UCMONBL3OBATL NPU UCMLITAHUSAX.

Ecnu [/KI/3I7 aBRAIOTCA YacTbl0 CTAaUMOHAPHOrO MexaHu3Ma, peKkoOMeHAO0BaHbl UCMbITAHUA Ha yaap-
HYIO0 Harpys3ky.

Ecnn mexaHu4eckve BO3AEeNCTBUSA NPEBLILLAIOT 3a4aBaemble NPU UCMLITAHNAX N0 5.4.7.5 n 5.4.7.6 3Ha-
YeHUs!, cornalleHnem Mexay npoussooumerneM U 3aka3qukoM AOIDKHbI ObiTb 3aAaHbl Apyrue npegenbl npu
UCMbITAHNAX.

4.9.2.3 Ocobble ycrnosus akcnnyarauum

OTnuyHble OT nepevucneHHbix B 4.9.2.1 n 4.9.2.2, ycnosua akcnnyartauun [/Kr/3f1 Byayt cuutatbes
0COBbIMU.

Ocobble ycnoeus akcnnyarauum MoryT notpebosarb cneuyanbHbiX KOHCTPYKTUBHBIX AOMOMHEHNI Unu
3aLUUTHBIX CPEaCTB.

Mpumepbl 0COBbLIX YCIOBUIA:

a) NoABEPKEHHOCTL BO31€CTBUIO BPEAHBIX rasos;

b) nogBep)KEHHOCTb BO3AENCTBUIO YPE3MEPHON BNAXHOCTU (OTHOCUTENbHAA BNAXHOCTL NPEBbILAET
CNpaBOYHYIO);

C) NOABEPXKEHHOCTb BO3AENCTBUIO YPE3IMEPHON MbiNK,

d) noaBepeHHOCTb BO34ENCTBUIO abpasMBHON NbINK,

€) NoABepPKEHHOCTb BO3AENCTBUIO Napa Unm BOAHOTO KOHAEHCaTa;

f) noaBePXKEHHOCTb BO3AENCTBUIO MACHSIHBIX UCNAPEHUIA;

g) NoaBepXEeHHOCTb BO3AEWUCTBUIO aBapuitHON BUOpaLnn, yaapoB UMK KAHTOBAHUS;

h) nogBEPXKEHHOCTb BO3AEWCTBMIO OCODBLIX YCHOBUIA TPAHCNOPTUPOBAHUA UNN XPAHEHUS;

i) N0ABEPXXEHHOCTb BO3AEHCTBUIO IKCTPEMASIbHBIX 3HAYEHUIA UMW BHE3AMNHBIX U3MEHEHN TeMnepaTypbl;
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j) ocoBble NPOCTPAHCTBEHHbIE OFPAHUYEHNSA MOHTaXA,

k) oxnaxkgatoaa Boga, cogepxallas Kucnoty unv npumMecu, KOTopble Bbi3bIBalOT YPESMEPHYIO HAKUMb,
0Cai0K, SMEKTPONMN3 UMK KOPPO3NIO;

[) N0ABEPXKEHHOCTL BLICOKOMY SAE€PHOMY U3STYYEHUIO;

M) BMUSIHWE BbICOTLI HAZ, ypoBHEM MOpPS cBbilwe 1000 M Ha TennoBbIe NPOLECChI;

N) BNUsIHWE BbICOTbI HAZ YPOBHEM MOPA cBbile 2000 M Ha 3MeKTPOU30NSILUMOHHLIE CBOMCTBA NPUBEAEHO
B IEC 61800-5-1;

g) NOABEPXHEHHOCTbL BO3AENCTBUIO B3PbIBYATLIX CMECEN MbIfIA UMK rasos;

0) AnuTenbHoe NpedbiBaHNe B HepabodYem COCTOSHUU (AHKW, HeA Ui MEC);

p) CTpPOrme orpaHuYeHnsi N0 akyCTUHECKOMY LLYMY.

Ocobble ycnoBuA aKCnnyaTaumm JOMKHbI ObiTb yKa3aHbl B COrnalleHumn Mexay npoussodumernem n 3a-
Ka34UKOM.

4.9.2.4 YcraHoBKa, BBOA B 3KcnnyaTauuio u pabora

YcraHoBKa, BBOZJ B 3KCNyaTauuio U pabota UMEIOT Te e camble HopMasibHbIE U 0COBble YCNOBUA JKC-
nnyaraumm.

4.9.3 XpaHeHHe 1 TpaHCNOpPTUpOBaHUe

4.9.3.1 Knumaruyeckue ycnosus

Ecnu ynakoska [/K/311 He oBecnednBaeT HEOOXOAUMBIX YCIIOBUIA HAPYXHOMO UMW HE3aLUULLEHHOTO
XPaHEHUS, OHU AOMKHbI ObITb HEMEAMNEHHO MOCNE NONyYeHUs pa3MeLLeHbl Mo COOTBETCTBYIOLLEE YKPbITUE.

Tabnwnya 14 — YcnoBWs XpaHeHUs 1 TpaHCNopTMpOBaHKS

XpaHeHme B COOTBETCTBUN Tpchnop'rvnpOBaHMe B CcooTBEeTCTBUU
Yenosus ¢ IEC 60721-3-1:1997 AnAa npogyKkuum, ¢ IEC 60721-3-2:1997 ana npoaykuuu
XpaHsilenca He boree 6 mMec B TPAHCMOPTHOW ynakoBke Gonee 6 mec

Knacc no ycTo4YMBOCTU K KNUMaTK- 1K4 oKa
YeckuM hakTopam
CpegfHss TeMnepaTypa:
MWUHUMarnbHas —-25°C —-40°C
MakcumarnbeHas 56 °C 70°C
Buonoruyeckue ycrnoBus 1812 2812)
XUMUYecKn aKTUBHas cpeaa 1C2 2C2
MakeumansHo gonycTumoe nsme- 0,5 K/MWH B cpefiHEM 3a 5 MUH, MpaAMoe usmeHeHue B Bo3gyxe
HeHWe TemnepaTyphl aksuBaneHTHo 30 K/u oT —40 °C po 30 °C npu 95 %

1K3 2K4
OTHOCUTeNbHas BNaXHOCTb

(0T 5 % R.H a0 95 % R.H) (015 % R.H no 95 % R.H)
Joxab HeT TpeBoBaHwii 6 MM/MuH P)
Boga, HO He goxab Het TpeboBaHuit 1 m/c v BnarosnuTLIBalOL A
Ag, AOXA P nosepxHocTbD)
ATMocepHoe gaBneHue:
MUHUMankbHoE Bonee 700 rMa unu meHee 3000 M Hag ypoBHEM Mopsi
MaKkcuMarnsHoe MeHee 1060 rla unu Hag ypoBHEM MOpA
KoHgeHcar, BogsaHas u neasHas B npeaenax aonycka
nbifb
ConsHble 6pbiaru B npegenax fonycka
CornHe4Has pagnaums 1120 Br/M2
Bubpauus 1M2 2M3
2) MnecHeBble rPUBKN, NECeHb, MPbI3YHbI, TEPMUTLI U PYrie XUBOTHLIE-NapasuTsl HEZOMyCTUMBI.
b B MOPCKOWN W BCENOroAHoh mpaHcrnopmHol yrnakoske (KOHTERHEP).
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4.9.3.2 OcoBble KnumaTU4eCcKue yCnoBus
Ecnu oxupaetca Temneparypa TpaHCnopTupoBaHus Hwke — 40 °C, TpebyeTtca ucnonb3oBaHue TPaHC-
nopTa ¢ NoAorpeBOM UMW YCTPaHEHWUE OTAENbHbIX YYBCTBUTENbHBIX K HU3KUM TEMNEpPaTypam KOMMOHEHTOB.

4.9.3.3 MexaHun4yeckune ycnosus

OGopyaoBaHue AOMKHO ObITb MPUTOAHBIM K TPAHCMOPTUPOBAHUIO B IIPOU3B0OCMEEHHOL ynakoeke B
mpaHcnopmHoU ynakoeke, B npefenax orpaHuyeHun, npeanucadHbix B IEC 60721-3-2:1997 no knaccy 2M1.
OT1u TpeboBanua BknoHaloT Bubpaumio no tTabnuue 15 n ceobogHoe nagexHue no Tadnuue 16.

Tabnuya 15— OrpaHudeHnsa no sBubpauum nNpu TpaHCNOpPTUPOBaHWUM

ynaKkoBKe, Kr

YacroTa, Ny AmMnnnuTyaa, MM YekopeHue, m/c?
2<f<9 3,5 HeT aaHHbIX
9<f<200 HeT AaHHbIX 10
200 <f<500 HeT AaHHbIX 15
Ta6nuya 16 — OrpaHudeHns yaapos Npu TpaHCNOPTUPOBaAHUM
BeicoTa cBoGogHOro nageHus, Mm
Macca B TpaHcnopTHON Yucno naae-

IEC 60721-3-2:1997 (2M1)

HUI

B Npou3eodCcmeeHHol ynaxkosexke

B mpaHcrnopmHoil ynakoexe

w<20 250 5
20w <100 250 5
w> 100 100 5

MpumedaHune — Bonee nogpobHele TpebosaHua npusegeHsl B IEC 61131-2.

Ecnun okpy>kaioLpe ycrnoeus MOryT CONPOBOXAATLCS yAapaMu u BuGpauuen BHE 3TUX OrpaHuUYeHui,
TpebyioTca cneupansHas ynakoBka Unm TpaHCNopTHOE CPeacTBo.

Ecnun n3BecTHo, 4To MMEIOT MECTO MEHee XXeCTKUE OKPY>KaloLLMe YCNOBUSA, YNaKOBKA MOXET Y 0BIIETBO-
PATb NOHMXKEHHbIM TPeBOBaHMUSIM.

4.9.4 UcnbiTaHUA Ha YCTOWYMBOCTb K BO3ZAEMCTBMIO OKpyXawwei cpeabl (munoenie ucnbima-
HUf)

McnbiTaHWA Ha YCTOMYMBOCTL K BO3AEWCTBUIO OKpYXKatoLLei cpeabl Heo6xoauMbl Afns Toro, YTobbl Npo-
JEeMOHCTPUPOBaTb CNOCOBHOCTL [1/KI1/31T hyHKUMOHMPOBATL B SKCTPEMasbHbIX YCIOBUAX OKPY>KatoLen cpe-
[bl B COOTBETCTBUU C AAHHLIMK Tabnuupl 9, ANsi KOTOPbLIX OHU NPeAHA3HaAYEHbI.

Ecnu pasmepbl 1 MOLWHOCTbL 060pYA0BaHMA HE NO3BONSAIOT NPOBECTU ucnbitaHua /KM/3M uenukom,
[0NyCTMMO WCMbITbIBaTh €70 OTAESIbHbIE YACTU B TEX XKE PEXUMaX, B KOTOPbIX OHU paboTaloT B YKOMMIEKTO-
BaHHOM YCTPOMCTBE.

MMpu MCNbITAHMM KOMMNOHEHTA UMW OTAENBHOMO y3ra U3 CcoCTaBa YCTPONCTBA Temnepatypa npu UChbl-
TaHUW Ha cyxoe Tenno AormkHa ObiTb TOW e, UTO U Npu paboTe yCcTponcTea B LUENOM. MNMuTaHne KOMNOHEHTA
UK y3na fOSHKHO ObITb OpraHM30BaHO TakuM o6pa3om, 4YTobbl Bbina ageksaTHO cMoaenupoBaHa ero pabora
B MOJIHOCTLIO YKOMMIEKTOBAHHOM YCTPOMCTBE.

B tabnuue 17 npeacraBneHbl CTaHAAPTHbIE UCTILITAHUS, KOTOPbIE A0SMKHBI ObiTh BINOSIHEHBI NPU pas-
JTIMYHBIX YCNOBUAX 3KCNnyartauuu.

Yeegomnenue «MpegocrepexerHne! OcoObie yCNOBUA UCNILITAHUMY YKa3bIBAET HA TO, YTO CTAHAAPT-
HOE MCMbITaHWE NPOBOAAT AN APYIMX YCMNOBMIA 3KCNnyaTaumu.

KomuteT no craHpapram kayecrBa NpoAykuuu Ansi COOTBETCTBYIOLUMX YacTen cepumn ctaHgapros |IEC
61800 unu npoussodumerns AOMKHBI BbIOPATL aIEKBATHOE UCTbITAHUE.
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YcnoBuWsA ncnbiTaHni

MomellieHnA
€ KOHAMLIMOHNPOBAHNEM
|IEC 60721-3-3:1996

MomeLeHna
6e3 KOHAMLMOHNPOBaHMNA
IEC 60721-3-3:1996

HapyxHas ycTaHoBka
6e3 KOHAULIMOHNPOBaHUA
IEC 60721-3-4:1995 n
IEC 60721-3-4:1995, AMD1:1996

Knumatudeckue

TeMmnepatypa (cM. 5.4.7.3)

BnaxHoe Tenno
(cMm. 5.4.7.4)

Temnepatypa (cM. 5.4.7.3)

BriaxkHoe Tenno
(cM. 5.4.7.4)

Temnepatypa (cM. 5.4.7.3)

BnaxHoe Tenno
(cM. 5.4.7.4)

XUMUYECKN aKTUBHbIE
BellecTBa

ConsHoit TymaH®
(cM. 5.4.7.7)

Bopa _ McnelTaHne Ha Bo3gen- MenblTaHne Ha Bo3geicTBue
cTBUe BoAbl (cM. 5.4.7.10) Bogbl (cM. 5.4.7.10)

MexaHuuecku _ Menb Mbinb ¥ Necok

aKTUBHbIE BellecTBa (cM. 5.4.7.8) (M. 5.47.815.4.7.9)

MexaHu4eckue

Bubpauyus (cM.5.4.7.5)
Yaap (cM.5.4.7.6)

Bubpauusa (cM. 5.4.7.5)
Yaap (cm. 5.4.7.6)

Bubpauus (cMm. 5.4.7.5)
Yaap (cMm. 5.4.7.6)

Buonoruyeckune

BETCTBUM C 6.3.

a) Ecnin o6opyaoBaHue He ByaeT NCMONb30BaHO B YCHOBUAX COMAHOrO TyMaHa, BNar UNK1 ConeBoil BRaru, npo-
N3BOANTENb MOXET CreLuduLMpoBaTL 060pYAOBaHNE AN MEHEE XECTKUX YCroBUA. MapKMpoBKY NPOU3BOAAT B COOT-

MpoBepKy COOTBETCTBMS NPOBOAAT MO UCMNbITaHUAM, coAaepxawmMcs B pasgenax 5.4.7.3—5.4.7.10, ¢
yyeTom ysegomneHus «MpepoctepexeHne! Ocobble ycnoBua UCNLITAHUAY» NPU YCNOBUAX SKCNyaTauum,
yKasaHHbIX rpoussodumenem.

Ecrnu IN/KM/3I1 ponmxHbl paboTaTtb B YCNOBUSX, BbIXOASLLMX 3a Npefernbl 3HaYeHUM, yKa3aHHbIX B HACTO-
sILeM cTaHaapTe, YCNoBMS UCTIbITAHUS AOMKHbI ObITh YKa3aHbl B N0APOGHOM UHAUBUAYANBLHOM 3aMpoce Uiu
B 3aKyno4HbIX TpeboBaHusx. B nobom cnyyae TpeboBaHMA K yCIIOBUAM NPOBEAEHUS UCTIbITAHWIA HE [OIDKHbI
GbITb MEHEE CTPOrMMMU, YEM YKa3aHHbIE YCIOBUSI SKCMyaTauum.

Ecnu ycTaHoBneHbl 0cobble YCNOBUSI OKpYXKatoLweli cpedbl, A0MmKHbI ObiTh NpeayCMOTPeHbl AOMNOSHU-
TeIbHbIE UCMBITAHWA (HAaNpUMep, B XMMUYECKU aKTUBHON Cpeae).

YcnoBusi UCMbITaHWIT UHMezpuposaHHo20 AT fomxHbl BbITh cornacoBaHbl ¢ 6oriee CTPOrMMU UCTIbITAHU-
AMK No Tabnuue 14 unu ¢ cooTeeTCTBYOWMMU cTaHaapTamu cepun |IEC 60034 Ha deuzamenu.

4.10 TunoBbIe PeXUMbl HarpyXeHus

OOLwMe CBOMCTBA M TeXHUYECKUe xapakTepucTuku KiT npeacrasneHsl B 4.4, KOTOPbI OXBaThIBAET 60Mb-
LUMHCTBO CTaHAAPTHbIX NPUMEHeHUI. [na cneumanbHbIX MPUMEHEHUI, B KOTOPLIX TPEOYIOTCS UHbIE PEXMMDI
Harpy>xeHusl, 4ONONHUTENbHAsA MHpOPMAaLMA O 3HAYEHUAX Toka KIT npu pasnuuHbix npodunsax obopyaosa-
HUS, CBOPOYHBIX e4uHKLL M cucTeM npeacraeneHa B IEC TR 61800-6.

OH BKNIOYAET TakMe PeXxxuMbl, Kak:

- PEXUM NOCTOAHHOMN HArpy3sKu;

- MOBTOPHO-KPATKOBPEMEHHbIN PEXUM C MUKOBOW Harpy3Koii;

- MOBTOPHO-KPATKOBPEMEHHbBIA PEXUM;

- MOBTOPHO-KPaTKOBPEMEHHbIN pPexxuM C uHTepBanamu 6e3 Harpysku;

- pexxumM NOBTOPSAIOLLENCH HArpy3sku;

- PEeXUM HENOBTOPSIOLLENCH Harpy3Ku.

IEC TR 61800-6 Takke KnaccuuuupyeT pexxumMbl Harpy>XeHusa Ans HENOBTOPAIOLLENCSA MPOMbILLIEHHOW
Harpysku (ot IG go VG).

COOTBETCTBME TUMOBLIM pexumam HarpyxeHusi no |[EC 60034-1 (ot S1 go S10) ana Bpalwjaromxcs
SMEKTPUYECKUX MALLMH MOXET ObITb ONpeaeneHo npoussoauTenem, pykosoacteysce IEC TR 61800-6.
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4.11 MHorogyHKUMoHanbHbIN UHTepdenc n npocdunu 3nekmponpueoda

T/KT/3(1, ncnonb3yemble B NPOMBbILUNIEHHOCTU, B3AUMOAENCTBYIOT C OAHOW UMK HECKONbKUMM BHELLIHU-
MM CUCTEMAMU YNPABNEHUSA, KOTOPbIE KOOPAUHMPYIOT paboTy HECKONbKUX 371EKMPOonpusodos.

CucreMa ynpasneHusi 4acTo oTaeneHa ot npeobpasoBatens U COCTOUT:

- M3 OAHOrO UITN HECKOJIbKMX MPOMbILLMEHHbIX Nloruyeckux koHtTponnepos (MIK), u/unu

- pacnpeaeneHHor CUCTEMbI YNpaBieHUs, nunm

- aBTOMAaTU3MPOBAHHOW CUCTEMbI YNpaBREeHUSA NPOM3BOACTBEHHbIMU nNpoueccamu (ACYTIIM).

MpumeyvyaHue 1 —lNporpaMMHOe obecneyeHne CUCTEMbI YNPaBNEHUA MOXET ObITb YaCTUYHO MU NONHOCTLIO
BCcTpoeHo B [V/KT/3IT.

B cepuu ctaHgaproB IEC 61800-7 onpeaeneHbl cpeacTBa aoctyna pyHKUMn u aaHHbIX K F/KT/3M ny-
Tem obecneveHus TOMHO YCTaHOBNEHHbIX npodunei n untepdeincos. O6LEKTOM sBnsAeTca obwas moaens
yNpaBneHus ¢ napameTpu3oBaHHON (PoA0BON) chyHKLMER M 06bekTaMu, NpUrogHas Ans otodbpaxkeHus B pas-
JIMYHBIX KOMMYHUKALUMOHHBIX UHTepdhencax/noprax.

C no3uuuun ynpasnsiowero nporpammHoro obecneyenus (MO) dyHkumn csasu u ynpasnenuns MN/Kr/Sr
MOryT ObiTb OXapakTepu3oBaHbl npodunamu. AnnaparHbliii npocuns [/KM/3M1P — 310 npeacTaBneHue na-
pameTpoB u noseaenus M/KM/301, kotopoe MOXeT ObiTb UCMONb30BaHO ANA 06eCneYeHns yNpaBneHnsa um.
3TOT annapaTHbiii Npounb 3aTeM MOXET ObiTb OTOOPaXKEH B PA3fNMYHbIX CETEBbLIX TEXHONOMMAX (Hanpumep,
«KOMMYHUKALIMOHHbIE NPOHUNU» CEPUM NPOMbILLINEHHLIX LWMH IEC 61158), 4ToObI 06ecneunTb ynpasneHue
TVKI/3IM no cetn.

B cepuu cranaaproB IEC 61800-7 onpeaeneHsl MHOrO(yHKLMOHATNBHBIN UHTepdenc u npodunu ans
B3aumopeicteus /KIN/3I ¢ cuctemammn ynpasneHua U COCTOAT U3 CREAYIOLLUX YacTei:

- IEC 61800-7-1 onpeaenser TpeboBaHus K MHOTO)YHKLMOHANbHOMY UHTepdency ¢ MO cucremsl
ynpaeneHust;

- IEC 61800-7, yactu 2xx xapakTepu3yloT pasnuyHbie Npopunu ynpasneHus;

- IEC 61800-7, wactu 3xx onpeaensior oTodpa)xeHne npodunen yCTpoincTs B Pa3NUYHbIX CETEBbIX TEX-
HOJormsax.

Bsaumogerictue MO cuctembl ynpasnenus ¢ M/KM/31 s cepun cranaaptos IEC 61800-7 rpacdhuuecku
NpeacTaBneHo Ha pucyHke 15.
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PucyHok 15 — MNpuMep paccMOTpeHUs B3auMoAedcTBUS NPOrpaMMHOro obecneyeHus
cuctembl ynpasnenus ¢ [/KM/3r e cepumn craHpaptos IEC 61800-7

MpumeyaHune 2 — BO3MOXHO UCNOMb30BaHWE WUHBLIX CETEBLIX TEXHONOMUIA (Hanpumep, no EN 50325-4 unu
Apyrux).

MpoBepKy COOTBETCTBUSA NPOBOAAT NO 5.4.8.

4.12 HanpsikeHue Ha cunosom uHmepgeiice

Cunosoli unmepdgpetic — coeguuenue mexay Kl u dsuzamenem — tema, Tpebyiowlas cneyuanbHoro
BHUMaHWSA, NOCKONbKY 9TO coeauHeHne obecnevymBaeT cCoBMeCTUMOCTb KITu dsuzamens.

[na Tex NpUMEHEeHUin, B KOTOPbIX 3TO COEAMHEHNe npeacTasnser ocodyio BaxHocTs, IEC TS 61800-8
npeaocTaBnAET AOMNOMHUTENbHYI0 MHAOPMALIMIO O HANPSXEHUAX HA CUI080M uHMepgelice Ana cneayoLwmx
cnyyaes:

- npeobpasosamersib HaNPSHXXEHUSA CO 3BEHOM MOCTOSIHHOTO TOKa C OAHOMA3HLIM 6hbINIPAMUMENIEM Ha
BXOAE;

- npeobpasosamersib HaNPsHKEHUA CO 3B@HOM MOCTOSAHHOIO TOKA C TPEMS 8bIPAMUMENAMU HA BXOAE;

- npeobpasosamerib HaNPSHKEHNSA CO 3BEHOM MOCTOSIHHOIO Toka ¢ TpexcasHbIM aKmueHbIM 8bINPAMU-
mernem Ha BXoge.

TpeboBaHus k cunosomy uHmepgelicy MoryT BbiTe NPeabsABREHbI 1POU3600UMENeM B COOTBETCTBUU C
pekomeHgauuamu IEC TS 61800-8.

MpoBepKy COOTBETCTBUA NPOBOAAT No 5.4.2.8.5.
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4.13 B3pbiBOONacHas OKpyxawlwas cpeaa

37 moxeT ObITb UCNOMb30BaH B YCTPONCTBAX, paboTaroLmx BO B3pbIBOOMNACHOI atmocdepe. Paccmo-
TpeHue kacaeTtca Kak cnydaes, korga /K7 wiwnu deuezamerib UCMOMB3YHOTCA BO B3PbIBOONACHON aTMocdepe,
Tak u cnyyaes, koraa /K npegycmarpusatot cuctemy, obecnedmsaroLlyto 6esonacHyto paboTy BO B3pbIBO-
onacHowm atmocdepe.

TpeGoBaHus JOCTUXEHNA HeoOX0AUMOro ypoBHS 6€30nMacHOCTU NpuBeaEHbl B cepun ctaHgaptoe IEC
60079.

MpumevaHnune 1—EN 50495 naet Gonee nogpobHyH UHEPOPMaLMIO OTHOCUTENBHO MUHUMANbHEIX TpeGoBaHWii
no ycTpoicTBaM 6e30MacHOCTH, HeOBXOAUMBIM NS HaAEXHOro (hYHKLMOHNPOBaHUA 06opyA0BaHUS MPU pUCKaX B3pbiBa.
EN 50495 npeacraenseT coboii fononHeHue k cepumn ctaHgaptos IEC 60079.

MpumevaHune 2 — Haxoaswmiica Ha paccmoTpeHun |[EC 61800-5-2 ByaeT cogepxaTb uHdopmaumio 06 37,
ncnonb3syemblx B cuctemax 6e3onacHocTu co B3pbIBOONACHON aTMocdepoid.

5 UcnbiTaHuusa

5.1 O6wWwKe nonoxeHua

B 5.2—5.4 npueeaeHO pyKOBOACTBO NO UCNbLITAHMAM, NPOBOAUMBIM C LIENbIO YCTAHOBUTL COOTBETCTBUE
TpeboBaHMsIM pasgena 4 no CornaLlueHuIo Mexay NPou3BoAUTENEM U 3aKa34yMKOM UM NO YKA3aHUIO KOMUTETA
no ctaHgapramM KayecTsa NpoayKUUK.

5.2 MpoBegeHne ncnbiTaHuM

5.2.1 O6wWwKe NonoXxeHuA

PekoMeHAYETCA YMEHbLUMTL YMCIIO BLINOSHAEMbIX 4OPOrOCTOALLUMX TECTOB NYTEM BbINMOMHEHUA TONBKO
HeoBX0AUMbIX UCTIBITAHMUIA.

[aHHas pekoMeHaauus MOXeT ObiTb BbINOMHEHA 3a CYET 3aBOACKUX ucnbiTaHuin M/KIMTISI wnn ux ot-
JOerbHbIX COCTaBMALMX.

MpucyTcTBME NONbL3OBATENSA WU €r0 NPeACTaBUTENA NPW NPOBEAEHUU 3aBOACKUX UCTILITAHUI JOMKHO
ObITb OTPAXXEHO B 3aKase.

McnbiTaHus NpoBOAAT HA 3aBOAE-U3TOTOBUTENE Nepea OTNPABKOMW, €CNU UHbIE YCIOBUSA HE OFOBOPEHDI
B Or0OBOpE.

5.2.2 YcnoBuA 3a3eMneHus CUCTEMbI NMUTaAHUA

TuNoBbIE UCNbITAHUA BLIMOAHAIOT ANs NPOBEPKU PyHKUMOHWUpPOBaHUs [/KIM/3IT ¢ npuHATLIMKU cUCTEMa-
MM 3a3EMIIEHUA, KOTOPbIE MOTYT BKNIOYaTb CNIEAYIOLLUE UCTIONHEHUS:

- 3a3eMneHHas HeWTpanb;

- 3aseMrieHHasda asa;

- HeWTpanb, COeAMHEHHAsA C 3EMMeN Yepes DonbLLIOE KOMMNSIEKCHOE CONPOTUBIIEHUE;

- U30MMpOBaHHas OT 3eMNy HeWTpanb.

MapkupoBka npeacraeneHa B 6.3.

5.3 CtaHpapTHble UCNbITAHUA Npeobpa3oeameriell U 3eKmponpueoda

5.3.1 O6mMe nonoxeHua
B rabnuue 18 npeacrasneH 0630p UCNbITAHWIA, KOTOPbIE MOTYT BbITh BbIGpaHbI AN NOATBEPXAEHUA CO-
oTBeTCTBUA TpeboBaHuaM pasaena 4.

Tabnuya 18 — OB630p UcnbITaHUA

WcnbitaHne Tunosoe KoHTporbHoe Bbi6opoyHoe TpeboBaHus MeToapl
BusyanbHbIN KOHTPONb X X X 4 541
HoMuHanbHble 3HaYeHus X 4 542
BxoaHble 432 5424
BxogHoe HanpsxeHue n yacTtota X 4321 54242
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UcnbiTaHne Tunosoe KoHTponsHoe BbiGopoyHoe TpebosaHua MeToab!
BxogHon Tok X 4322 54243
BbixoaHble X 433 5425
/Kl B gNUTENsHOM pexume X 4.3.31 54252,
54253,
3l1B ANUTENLHOM pexnme X 4332 54254
MeperpysoyHas cnocobHOCTb N 4333 54255
Mo TOKY U MOMEHTY
PaGouune KkBagpaHThbI 434
Pa6ota Bo Il n IV kBagpaHTax X 4342 54256
MapameTpbl u CBOWCTBA " 435 5426
ynpaBnsoWwmnx yCTponcTe
JononHuTtenbHble UCNbITaHUSA
o 5427
ocobbIX CBONCTB
Mameperune koadduumeHTa N 542792
MOLLHOCTH
PacnpegeneHue TokoB X 54273
PacnpegeneHve HanpspkeHWiA 54274
ﬂpOBeupKa BCNoMoraTensHbIX « N 54275
YCTPOWCTB
[poBepkKa 3almMTHLIX Mep X 436 54276
CBolicTBa B 0COOLIX YCOBUSAX « 54277
aKcnnyarayum
DononHuTenbHble UCNbITaHUSA
5428
deucamensi
Bubpauus X 54282
AKYCTUHECKUIA LLyM X 54283
ToKM B nogLUMNHUKaX X 54284
M3onauyua X 54286
Pa6ora B ycTaHOBUBLUEMCS x 4412 54209
pexume
OnHamuyeckue napamertpbl 4413 54210
N XapaKTepUCTUKKN
KoHTyp Toka v TokoorpaHudeHune X 542102
KoHTyp ckopocTu X 542103
Mynbcauum MoOMeHTa X 542104
ABTOMaTU4YeCKUiN Nepesanyck X 441 542105
MOHUWTOPUHI HeucrnpaBHOCTEN X 442 5.4.2.10.11
YcTpoiicTBa BXoga/Bbixoga X 444 5421012
OnekTpobe3onacHOCTb X X X 45 543
®yHKUMOHaNbHas 6e30NacHOCTb X 4.6
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OkoH4aHue mabnuupi 18

UcnbiTaHue Tunosoe KoHTporkHoe Bel6opoyHoe TpeboBaHuA MeToabl
aMC X 4.7
OKonoruyeckue TpeboBaHuA X 4.8
YcnoBus okpyxatollen cpegbl X 4.9
TeMnepaTypHble UCMbITaHUA X 5473
McnbiTanus Ha BnaxHoe Tenno X 5474
MenbiTaHua Ha BubpaLmio X 5475
Wenbitanus Ha yaap X 54786
MenbiTaHust Ha ConsAHon TyMaH X 491,492, 5477
WenbiTanns Ha nbisb X 493,494 54.7.8
WenbiTanus Ha necok X 5479
WenbiTanus Ha Boay X 5.4.7.10
:I:gj:g::gﬂ Ha rugpocraTuyeckoe " 54711
Mpodunu KoMmMyHuKaumi X 4.1 548
Hanprnenne wa canogon 412 5.4285

5.3.2 cnbiTaHUA NpoAYKUUM MaccoBOro NpousBoaAcTBa

KomMuTeTbl NO CTaHgapTaMm KadecTtBa npoaykumu no apyrum vactsam IEC 61800 moryT Bbibparb UCHbI-
TaHWA UCX0As U3 AaHHbIX Tabnuubl 18 K CrpynnMpoBaTh UX ANS BbIMOMHEHUSA MUMO8bIX, 8bIGOPOYHBLIX U KOH-
mMpOosbHbIX UCNbITAHUNA.

5.3.3 McnbiTaHUA NPOAYKLUM WITYYHOrO NPOU3BOACTBA

KomMuTeTbl N0 CTaHAapTam Kayectsa npoaykuum no apyrum vacram IEC 61800 moryTt BeiOpaTb ucnbita-
HUA UCXOAA U3 AaHHbIX Tabnuubl 18 ¢ y4eTOM TOr0, YTO HEKOTOPbLIE UCTIbITAHUSA HE MOTYT ObiTh BbINOMHEHDI.

5.4 TpeGoBaHUA K UCNbITAHUAM

5.4.1 BusyanbHasi npoBepKa (mumnoebie, bi60POYHbIE U KOHMPOJIbHbIE UCIbIMaHUS)

BusyanbHasa npoBepka AomkHa ObiTe caenasa:

- B paMKax KOHTPOSIbHOTO UCMbITAHWSA ANS NPOBEPKU TAKUX YCNOBUNA, KaK NPaBUINbHOCTb 3TUKETOK, Npes-
ynpeauTenbHbIX HaanMcen u T. n.;

- Kak npoBepKa COOTBETCTBUA Pe3ynbLTaToB /MUMosbiX, 8bI60POYHBIX U KOHMPOJIbHBIX UCTbimaHull Tpe-
60BaHMSAM HaCTOALLEro cTaHaapTa.

BusyanbHylo NpoBepKy NPW KOHMPOsbHbIX UCMbIMAaHUsAX MOTyT NPOBOAUTL B pamKax npouecca npoms-
BOACTBA Unu cOopku.

Mepen munosbim ucnbimaHuem Heobxoanmo ybeantbcs B TOM, Yto [1/KT1/3l1, npeaocTaBneHHble Ha Uc-
MbITaHWA, COOTBETCTBYIOT HANPSHKEHUIO NUTAHUSA, BXOAHLIM U BbIXOAHLIM NapaMeTpam U T. .

5.4.2 /icnbiTaHUA B YCTaHOBUBIUEMCSH U HOMUHASIBHOM pPeXxumax

5.4.2.1 Obme nonoxeHns

MpasunbHas patota o6opyaoBaHusa JoSkHa ObITb NPOBEPEHA BO BCEM AMana3oHe NUTAIOLLEro Hanps-
YKEHUSA, ANS KOTOPOro OHO NpefHa3HavyeHo, ecnu 310 He ObINo ye caenaHo npu ApYrux UCMbITaHUAX (Ha-
npumMep, Npu NpoBepke 3aLMTHBLIX YCTPOWUCTB). Mpu TUNOBOM UCNLITAHMKU PabOoTy U3AENUSA NPOBEPSIOT NMPU
MaKCUManbHbIX U MMHUMAIbHbIX 3HAYEHUAX B KaX40M AMana3oHe BXOAHbIX HANPsXKEHWN.
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Ipun ncnblTaHMM BXOAHbLIX U BbIXOAHbIX BENUYUH M0 5.4.2.4 1 5.4.2.5 npoBOoAAT cneayowmne nsMepeHns:
- AManasoH HanpsbkeHui U, TOKOB /| M 4acToT fi Ha BXoA4e MNnu BXOAHOM TpaHcdopmaTope (npu ero
Hanuunn);
AnanasoH HanpsbkeHuin Uy, TOKOB /y, 1 4acToT fy, Ha BXoAe cuiogoeo broka [T,
AnanasoH HanpspkeHun Uy, TOKOB [, yacTort £, n MowHoctu S,/P, Ha Bxoae 7,
AnanasoH HanpspkeHUn Uy, TOKOB [, 4acToT f n MoWHOCTU Sp/P, Ha Bxoae K17,
AmanasoH MOMeHTOB M, MOLLIHOCTKM Pg 1 4acToThl BpalleHua N Ha Bany Oguzameris.

Mpumevarune 1 —HanpaxeHns U,  n Uy N3MepeHsl cpecTBamMm, NO3BOSIAIOLNMU C HEOOXOANMON TOYHOCTbIO
U3MepUTL CpefHeKBapaTUYHbIe 3HaUYEHNSI OCHOBHOMW rapMOHUKK 8bIXOOHO20 HanpsiXeHus cunoeoeo 6roka 1. Tokn 1, A,
I, 1 I M3MepeHbl aMnepMeTpamMit NepeMeHHOro Toka, NMo3BONSAIOLUMU C HEOBXOAUMON TOYHOCTLI0 U3MEPUTL CpeHeKBa-
ApaTuyHble 3Ha4eHUsA Toka.

MpumMevyaHue 2 — Harpyskoil SBNSIOTCA NPUBOAUMBIE B [BWKeHMe oBOpy[oOBaHWE WM MOLENb 3TOro
obopynoBaHus.

T1/Kr1/3M pomkHbl 06nagats BCeMU PYHKUMOHAMNBbHBIMU CBOWCTBAMMU, YKA3aHHBLIMU 1POU3803UMENEM.

[ns noaTeepXaeHnsa COOTBETCTBUA HArpy3ka u hyHKUMOHANbHbIE NOKA3aTenu AOMKHbI ObITb peanuso-
BaHbl CcOrnacHo 5.4.2.3.

lMpou3eodumernb W 3aKka3dquk AOIMKHbI ONPEAENUTL XapakTep NPOBOAUMbBIX UCMbITAHUN — MuUnosbie,
MPUEMOYHbIE HA TEPPUTOPUN POU38OOUMESIA UNN UCTIbIMaHUe npu 8800e 8 3Kcrlyamauyuro Ha MeCTe ycma-
HOBKU.

Ha pucyHke 16 npeacraBneHbl HEOOXOAUMbIE U3MEPUTENLHbIE Lienu, Npu 3TOM (PU3nYecKkme nepemMeH-
Hble onpeaensioT NyTeM NPAMbIX M3MEPEHNIA UMK BLIMUCAAIOT HA OCHOBE KOCBEHHbIX U3MEPEHUN.

5.4.2.2 O6opyaoBaHue Anst NPOBEPKN TEXHUYECKUX XapaKTEPUCTUK

Bbixo0Hble MOKU W Hanps»eHus1 CoaepXat pasfiMyHOe YMCMO rapMOHMK B 3aBUCUMMOCTU OT YacTOTbl
KOMMyTauumn 1 TMNa moaynsauumu énoka uHeepmopa.

5.4.2.3 BrningaHue Harpysku Ha BbINOMHAEMbIE (PYHKLUMU U TEXHUYECKME XapaKTEPUCTUKU

lpoussodumenb M/KIM/31 Ha OCHOBE TeXHUYECKMX TpeboBaHUi MOXET BbiOpaTb ANs Nporpammbl MC-
NbITAHWMIA ONPEAENEHHYIO HArpy3Ky U pexxum paboTbl, NPW KOTOPbIX B 3a4aHHbLIX YCIOBUSX (DYHKLMW U TEXHU-
YecKMe XapakTepUCTUKM AOSMKHbI ObITb aA4EKBATHO BbINOMHEHGI.

Ban deusamerns coequHeH C Harpy3Kkoun, KoTopas aormkHa 06ecnednTb YyCrnoBUSA UCMbITAHWI TakuMm obpa-
30M, 4YTOObI ObINO NOATBEPXKAEHO NPaBUNbHOE PYHKLUMOHMPOBAHWE CUCTEMbI YnpaeneHus. [eusamens [on-
»eH ObITb BbIOpaH Takum 06pasom, 4ToObl €ro TOK NO3BONUN NpoBeputb patdory /K.

MokeT 6bITb NPOBEAEHO UCMbITaHNE Be3 Harpysku.

MpumMmevyaHue — Harpyskoit sBnseTcs npuBogWMOe B [BUXeHUe oOOpyAoBaHME WM MOAENb 3TOro
obopynoBaHus.
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PucyHok 16 — UameputenbHble uenu 377

5.4.2.4 BxogHble faHHbIE

5.4.2.4 1 O6Lume NonoXKeHus

YkasaHHble B COOTBETCTBUU C 4.3.2 BxoAHbIe AaHHble [/KI1/3I aomkHbl ObiTb NPOBEPEHBLI NPU HOMU-
HanbHOM HanpsXKeHUU, TOKE M YacToTe (CM. Takke npunoxexHue B).

5.4.2.4.2 BxoOHoOe HanpsixeHue w 4acmoma

BoinonHusembie pyHKLMKU 1 TEXHUYECKNE xapakrepuctuku I/KI/311 aomkHbl ObiTb NPOBEPEHBI NPU YKa-
3aHHbIX Ipou3800uUMeErieM 8X00HOM HanpPsAXeHuu n yacmome.

5.4.2.4.3 BxoOHble MOKu

Mpu ucneiraHum no 5.4.2.4.2 npu noATBEPKASHUN NPABUINBLHOCTU YKA3aHHbIX MPOU3BOAUTENEM 8XO0HO-
20 HanpskeHUss U yacmombi fOJDKEH ObITb U3MEPEH U yKa3aH exo0Hoii mok I/KI/3r1.

5.4.2.5 BbixoAHbl€ AaHHbIE

5.4.2.5.1 O6Lume nonoxkeHus

YkasaHHble B COOTBETCTBUM C 4.3.3 BbIx0oAHbIE AaHHble [T/KIT/AIT aomkHb ObITb NPOBEPEHBbI MPU HOMU-
HanbHbIX YCIOBUSX.
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5.4.2.5.2 [InanasoH HanpsKeHun

[vanason Hanpsbxenun /KT, ykasaHHbIn npoussodumenem B COOTBETCTBUU C 4.3.3.1, fomkeH BbiTb
NPOBEPEH UCTbITAHUEM.

5.4.2.5.3 InanazoH MOMEHTAa 1 TOKa

Hunanason momeHTa v Toka M/KIM/3M1, ykaszaHHblii npoussodumernem B COOTBETCTBUM € 4.3.3.2, JOKEH
6bITb NPOBEPEH UCMBITAHUEM.

MpumedvaHne — MoMeHT MOXeT BbITh HalijleH KOCBEHHBIM METOAOM, HanpuMep MyTeM pacdeTta Mo U3MepeH-
HBIM 3HaYEHUSIM MOLYHOCTU U CKOPOCTU U T. .

5.4.2.5.4 lnana3oH 4acToT U YacToT BpaLUeHUst

Pa6ounit ananasoH 4acToT 1 YacToT BpaLeHus [/KM/30, ykasaHHblin npou3e0dumernem B COOTBETCTBUMN
€ 4.3.3.2, pomkeH ObITb NPOBEPEH UCTILITAHNEM.

5.4.2.5.5 MeperpysovHas CnoCOGHOCTb NO TOKY U MOMEHTY

Meperpy3soyHasa cnocobHocTk /KT no Toky u 37T N0 MOMEHTY, YKasaHHbIe f1pouU3800umernemM B cooT-
BeTCTBUMU C 4.3.3.3, AOMKHbI ObITb NPOBEPEHBI UCTILITAHUEM.

5.4.2.5.6 Paboumne kBaapaHTbl

Pabouue keadparmsi /KI/31, ykasaHHble rpou3sodumeriemM B COOTBETCTBUN C 4.3.4, NOMKHbI ObITb
NpPOBEPEHbI.

5.4.2 6 MNpoBepka CBOWCTB yNPaBnAoLUX YCTPOWCTB

lMpoBeputb CBOICTBA ynpasnAlowero 060pya0BaHNA BO BCEX BO3MOXHbIX B KOHKPETHOM NMPUMEHEHUM
Yy KOHEYHO20 roJib3osameris pexumax paboTbl He NpeaCTaBNSeTCA BO3MOXHbIM. OfHAKO NPeANnoYTUTENLHO
nposeputb paboTty 3Toro 060pyA0BaHMA NPU HOMUHANBHON MOLLHOCTU Osu2amens. Ecnn 3To He MOXET ObIThb
CAenaHo, creayeT NPoBepuTL €ro paboTy NpU MEHbLUEH MOLLHOCTM dgu2amerisi ¢ pasnuYHbIMK K0adduLneH-
Tamu 0bpaTHol CBA3N.

Ecnu ato ycraHoBNEHO ripousseodumenem, KOHMPObHOE UCTbIMaHue AN NPOBEPKN YCTPONCTB ynpas-
NeHns MOXET ObITb BbINOSIHEHO BMECTE C UCNbITAHUEM ABUIaTeNs Ha XONOCTOM X0A4Yy NPU HECKONbLKUX yCTa-
HOBMBLUMXCA pexumax, Hanpumep, npyu MUHUMansHON U MakCUMarnbHOW CKOPOCTU. AUHAMUYECKUE PEXUMBbI
MOryT ObITb MPOBEPEHbI NMPWU NEepexoae OT OAHOW CKOPOCTU K Apyroi. MonesHbiM MOXET ObiTb AoGaBneHue
MHEPLIMOHHOWM Harpy3Kku K ABUraTesnto, 4tobbl nposeputk paboTy TokoorpaHuydeHus M/K npu yckopeHuu. Mpo-
BEpKa 3ameaneHust AomkHa BbiTh cornacoBaHa ¢ NPOEKTHbIMU BO3MOXHOCTAMU ynpasnsiollero obopyaosa-
HUS.

[nsA paboTbl B yCTAHOBMBLLUMXCS PeXXMMaXxX UCNonb3ytoT 5.2.4.9; ans paboTbl B NEPEXOAHBIX PeXMMaxX —
5.2.410.

5.4.2.7 DononHUTenNbHbIE UCMbITAHUSA 0COBLIX CBOMCTB

5.4.2.7.1 O6LUME NONOXKEHUS

[lononHuTenbHble UCMBLITAHUA NMPOBOAAT ANA NOATBEPXKAEHUSI COOTBETCTBMSA HEKOTOPbLIX (hYHKLMOHATb-
HbIX BOSMOXXHOCTEM, OTHOCALLMXCA K KOHKPETHLIM MPUMEHEHUAM.

5.4.2.7.2 KoachpunumneHT MOLLHOCTH

Ans namepenus koaghpuyueHma mowHocmu /KM/31 nomxHo BbITb NPOBEAEHO UCTIbLITAHME NMPU HOMU-
HanbHbIX YCNOBUSIX paboThl.

5.4.2.7.3 PacnpeaerneHue TOKOB

Ecnn B 377 ncnonb3o0BaHbl napannenbHO NOAKMIOYEHHbIE UCTOYHUKN NUTAHUA, TO H806XO}J,VIMO npoBe-
pUThL NepepacnpeaeneHne Toka Mexay HUMKU. [JaHHOe UCMbITaHue AOJMKHO ObiTb NPOBEAEHO NPU HOMUHATIb-
HOM 8bIXOOHOM MOKe.

Mpumepbl napannensHOro NogKMoYeHUs:

- cekuus npeobpasosamerns BKNOYaET B cebs Gonee ogHOro Mocta npeobpa3sosamerns,

- cekuus npeobpasoBarens BkNovaeT B cebs 6onee o4HOro NonynpoBoAHUKOBOro npubopa Ha nneyo;

- cekuusa dsuzameriss ¢ napannenbHbIMM 0GMOTKaMMU.

PacnpeaeneHune Toka 4OMKHO ObITb TAKUM, YTOObI XapaKkTepUCTUKM HU OAHOTO YCTPOWCTBA HE BbIXOAUMNU
13 AmanasoHa PacyeTHbIX 3Ha4YeHUM ANSA HAaUXyaLUMX YCNOBUIA.

5.4.2.7.4 PacnpegeneHune HanpsKeHum

Koraa aBa npeobpasosamens v 6onee u/unu dguzamerss coeguHeHbl NocnenoBaTenbHO, HE0OX0AUMO
BbIMOSIHUTbL NPOBEPKY pacnpeaeneHns HanpsHXKeHUn U YCTaHOBUTb, YTO Ha [7 u/unu deuzamerne He BO3HUKAeT
nepeHanpsikeHus. PacnpeseneHne HanpsXeHWit 4OMKHO ObiTb TakuM, YTOOLI XapaKkTEPUCTUKN YCTPONCTB HE
BbIXOAMNMN U3 AManasoHa pac4eTHbIX 3HAYEHUIN B HAUXYALUMX YCIOBUAX.
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5.4.2.7.5 MNpoeepka BCNOMOraTenbHbIX YCTPONCTB

JorkHbl BbITb NPOBEPEHbI PYHKLMM BCEX AOMNONMHUTENbHBLIX YCTPOWCTB, KOTOPbIE HE MOSIHOCTLIO NPO-
BepeHbl nNpu ucnbitTaHuax MN/KM unn dsueamens. NpumepaMmu TakUx YCTPONCTB SIBNAOTCS BEHTUNATOPbI ABU-
raTerns, HacoCbl CMa3o4YHOro Macna, nutatowuecs ot Kf1, BbikntoyaTenb Leny BHELLUHEN Harpysku, pasbegnHu-
TenbHbIe YCTPONCTBA U T. 4.

MpoBepka MOXET ObITb BbINOHEHA BO BPEMS UCTILITAHMIA C HE3HAYUTENBHOW HArPYy3KOW B COOTBETCTBUM
c54.23.

5.4.2.7.6 Mposepka mMep 3aLuThbI

3alWnTHbIE MEpPbI, OTHOCALLMECS K NEKTPUYECKON, TENNOBOW, BHEPreTUYECKON U PyHKUMOHanLHoW 6es-
onacHoctu /K wnu aBuratens, AOMMKHbI ObITb NPOBEPEHBI B cOOTBETCTBUM ¢ IEC 61800-5-1 n IEC 61800-5-2.

MpumMepbl COBLITUIA, CBA3AHHbIX C MEPAMU 3aLLUTDI:

- MPEBLILUEHUE CKOPOCTU dsu2amens;

- nepeHanpsbkeHue deuesamens,

- neperpyska 0suzamerns;

- neperpes dsuzamerns,

- noteps 0OpaTHOi CBA3M NO CKOPOCTH;

- HWU3KOE HanpsXeHUe CeTHu;

- noteps 3asemnenus M/KMN wnun dguesamers, KOPOTKOE 3aMbIKaHUE HA KneMmax dgueamerns U T. 4.

M3-3a 60onbLUIOrO YnCna 3aLUMTHbIX YCTPOWCTB U X KOMBMHALMIT HEBO3MOXHO YCTaHOBUTbL 00LUmMe npa-
BMMa ANA X NPOBEPKN.

Ecnu npoBepky 3almMTHbLIX MEP NPOBOAAT B paMKax KOHTPOMNbHbLIX UCNbITAHWIA UMW UCTILITAHUI NPU BBO-
Je B 9KcnnyaTauuio, crieayer, npu BO3MOXHOCTHU, n3beratb NPEBbILLEHUS PEXMMOB MX paboTbl CBEPX HOMU-
HanbHbIX.

5.4.2.7.7 Mpoeepka CBONCTB B 0COOLIX YCMOBUSIX IKCMyaTauum

[Ons paboTbl B HECTAHAAPTHLIX KNMMAaTUYECKMX YCIOBUAX MOXET NoTpeboBaTbCA HaHeCeHue cneuu-
anbHbIX NOKPbITUI Ha SNMEKTPOHHbIE Y3Mbl U/WMU UCMONb3oBaHue Wkados. Ona paboTbl B 3KCTPEManbHbIX
TEMNEPAaTYPHbIX YCIOBUAX MOXET ObITb NPEAOCTaBMNEH KOHAULMOHED unu oborpesartens.

5.4.2.8 [lononHUTENbHbIE UCNLITAHUA (BMUSIHUE HA ABUraTeNb) B 0COObLIX pexmmax

5.4.2.8.1 O0wme NONoOXeHUs

dopma BbIXOAHOTO TOKA U BbIXOAHOrO HanpsbkeHus /KM TpebyeT AONONMHUTENbLHBLIX UCTILITAHWIA ANs
NPOBEPKN COBMECTUMOCTU Osuzamens ¢ [/KT1.

B cBa3u ¢ TeM, 4TO 3pdeKTbl COBMECTUMOCTU B 3HAYUTENbLHOMN CTENEHU 3aBUCAT OT KOHKPETHOrO Npu-
MEHEHUs, cneunanbHble A0NONHeHUA k 5.4.2.8.2—5.4 .2 8.6 B HacTosILLIEM CTaHAApPTE HE NPUBEAEHbI.

[ononHuTenbHaa uHgpopmauua no punetpam ansa obecneyeHnss COBMECTUMOCTU npuBeaeHa B IEC TS
61800-8 n IEC TS 62578.

5.4.2.8.2 Bubpauus gsuratens

[aHHble ucnbITaHUA NPOBOAAT HA PA3NUYHLIX CKOPOCTAX U Harpy3kax ¢ Lienblo BbISIBNIEHMA Moboro Bnu-
sauua /KM Ha subpauuio deueamerns.

5.4.2.8.3 AKyCTMYECKUI LUYM

3I1 moxeT noTpebosaTb MCMbITAHMI HA aKyCTUYECKU LLyM. McnbiTaHUst AOMDKHBI NPOBOAUTL Ans pabo-
4Yero AnanasoHa CKOPOCTU W Harpy3ku. [IoONyCTUMBIN YPOBEHb HU3KOYACTOTHOTO LUYMa AOMKEH ObiTh yKka3aH
(cm. |IEC 60034-9).

MpuMeyaHue — Harpyskoi aBnaeTca npusogHoe o6opyaoBaHWe, B UCNIBITATENbHBIX LIENSX BO3MOXHO UCMOSb-
30BaHWe MOAENUPOBaHUA NpUBOAHOrO 06opyaoBaHUA.

5.4.2.8.4 MoaLLMNHUKOBBLIE TOKU

Mapa3uTHbIN TOK NO Bany MOXET NOABUTLCA B pe3yrnbrate BO3AENCTBUSI CUH(PA3HOIO pexuma u rapmo-
HWYECKOro COCTaBa TOKA M HaNpsKeHUn deuzameris. XOTS BENUUMHbI 3TUX TOKOB Marbl, OHU MOTYT NPUBOAUTL
K MOBPEXAEHUIO KaK NOALLUMMHUKOB KAYEHUS, TaK U CKONBXKEHUS.

IEC 61800-8 coaepxuT uHhopmauuio No Tokam B NOALLMMHUKAX M MO UCTIONbL30BAHUIO hunbTpa ANs UX
ocnabneHnus.

5.4.2.8.5 N3onauua deuzamens

IEC 61800-8 coaepxuT nHdopManmio No ONpeaeneHunio HanpPsHKeHUS Ha CUIIoeoM uHmepgelice mexay
T/KI v dsucamenem.

5.4.2.9 XapakTepuCTUKN B YCTAHOBUBLLNXCA peXxXxumax

IMpou3eodumernb AOMKEH NPOBEPUTL AaHHbIE, COAEpKaLLMecs B JOKYMEHTALUM.
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5.4.2.10 InHamMun4eckme xapakTepucTuku

5.4.2.10.1 OBLMe NoNOXeHUA

OuHamnueckue xapakrepuctuku u nokasarenu [/KT/3IT npu HOpManbHbIX YCMNOBUAX 3SKCniyartauuu
OOJDKHBI ObITb YCTAHOBIEHbI.

TMpouszeodumenb W 3aKa34quK QOJDKHbI MPUHATL PELLEHUE OTHOCUTENbLHO TOro, ABMSAIOTCA NN UCNBITAHUS
murioebiMU, NPUEMOYHbIMU HA TEPPUTOPUN NTPOU38OOUMESISI UMW UCTIBIMAaHUSMU NPU 8800€ 8 3KClyamayuio
Ha MecTe yCTaHOBKM.

5.4.2.10.2 OrpaHu4YeHue ToKa U KOHTYp ToKa

[aHHble UCMbITaHUA XapaKTEPUIYIOT AUHaMUYeckue xapakrepuctuku MN/KrM wnu 31 He3aBMCUMO OT UC-
NONHUTENLHOrO MexXaHu3mMa.

TecTUpOBaHWE MOXHO NPOBOAUTL MO ABYM MO3ULUAM.

TokooepaHu4eHue

[ocTeneHHble M3MEHEHUA Harpy3ku npuseayT K gocTwkeHuio KT 3aaaHHoro npegena no Toky. B kave-
CTBE ansTEPHaTUBbI PABHOYCKOPEHHOE U3MEHEHUE CKOPOCTM NPU COOTBETCTBYIOLLIEN UHEPLIMM BPALLAIOLLMXCS
yacTein MOXET CTaTb NPUYMHONM KPaTKOBPEMEHHO Harpy3ku KIT u 4OCTWKeHUs1 3aAaHHOTO npeaena no TOKy.
Brnocneacteum MOryT ObiTb MPOAHANU3MPOBAHbLI BPEMSA HAPACTaHUS TOKA, BEMUYMHA U ANUTENbLHOCTL nepe-
perynmpoBaHus, XapakTepuCcTUKM JemndupoBaHus.

lMowaeosas peakyusa Ha 3adaHue moka

Monoca nponyckaHMsA KOHTYpa TOKa MOXET ObiTb onpeaeneHa ¢ NOMOLLbLIO MOCTENEHHOIO U3MEHEHUA
3a1aHMA TOKa B pamMKax NMMHENHOW UNu KBasunuHenHow obnactu. [laHHoe UCnbITaHue MOXKET BKIIOYATb U He-
TNINHENHYIO 30HY.

3TU UCMbITAHKUA AOMKHLI NPOBOAUTL C PA3HOW CKOPOCTLIO, BbIOUPAs ux OKONo Hyns, 50 % OT HOMUHaIb-
Holi ckopocmu, 100 % HOMUHanNbLHOU CKOpoCMU U NPU MakcuMasibHOL nacrnopmHoll yacmome epawieHus.

Kak npaBuno, ckopocTb He0BX0AMMO perynupoBarh C NOMOLLbIO MALLUMHBI, CUENNEHHON B UCMbITAHUMN C
BanoM dsusamerisi, KOTOPas B CBOKO O4epeb PErynUpyeT KPYTALLMIA MOMEHT C MOMOLLLIO TOKA, MEHAIOLLIEroCca
B COOTBETCTBUU C 3adaHUEM.

5.4.2.10.3 KoHTYp cKOpOCTH

[ns nposeaeHns cneayroLwmnX UCMbITAHWIA BLIOUPAIOT YPOBHM CTyneH4YaToro Habopa ckopoctu. Ucnbita-
HWe NPOBOAAT ANSA PeXMmMa XOnoCTOro Xo4a Uiu pexuma Manon Harpy3sku.

BbiGupatotT 3HayeHue TOKOBOTO OrpaHu4eHns u npu 6oMbLUMX LLarax UsMeHeHUs1 3a/1aHnusl CKOpOCTU Npo-
BEPAT AOCTUXXEHNE TOKOOIrpaHNYEeHNA.

LOCTUrHYTbIA YPOBEHb CKOPOCTM MPOBEPSAIOT A0 AOCTUXEHMS TOKOOTrpaHuyeHusi (06biuHO npu 50 % ot
HomuHaneHol ckopocmu, 100 % HoOMUHaNbHOU CKOPOCMU U NPU MaxkcumaribHOU nacrnopmHoili yacmome epa-
weHus).

CTyneHu n3aMeHeHuUsa Harpy3ku MOryT 6biTb BeiGpaHbl Takum 006pasom, 4ToObl 06ecneunBanock odepea-
HOE M3MEpPEHMEe CKOPOCTU. DTO MOXET ObITb OCYLLECTBIIEHO MPU BLIMOMIHEHUM UCNbITAHUA N0 5.4.2.3. OTn
CTYNEHN AOMKHbI ObITh BbIOPaHbI TAKUMU, YTOOLI HE ObINIM JOCTUTHYTLI HUKAKME OTPaHUYEHUS.

5.4.2.10.4 MNynbcaumm MOMEHTA

OTHOCUTENbHbIE YPOBHU MyNbCALMA MOMEHTA B BO3AYLUHOM 3a30pe MOryT ObiTb MU3MEPEHbI B peXxume
XOMOCTOro Xofia ¢ NOMOLLbIO hukcaLmmn konedaHuin CKOPOCTU NPU YCNOBUMU, YTO C BANIOM COEANHEHbI A0CTa-
TOYHO YyBCTBUTENbHLIE NPUOOPLI M3MEepeHus ckopocTu. B ugeane nynscaumm MOMEHTa B BO3AYLLUHOM 3a30pe,
BO3HUKAIOLLME B KOHKPETHOM 3/7, MOTyT ObITb U3MEPEHbI NPU KOHKPETHOM MOMEHTE UHepUMK u Harpyske 37
C NOMOLLbI0 YYBCTBUTENLHOMO AATYMKA MOMEHTA, YCTAHOBNEHHOro Ha Bany.

5.4.2.10.5 ABTOMaTHU4E€CKUIi NOBTOPHbIN 3anyck

Ecnu npeaycmoTpeH aBTOMaTtM4eckuii MOBTOPHbLIA 3anyck, OH AOMKEH GbiTb NPOBEPEH B YKa3aHHbIN
BPEMEHHOW MHTEepBan OTKMIOYEHNUA anekTponuTaHna. 31a YHKUMA AoMmkHA ObITb COrnacoBaHa ¢ aBapuiHON
OCTaHOBKOW U NpU HEOOXOAUMOCTU OTMEHEHA.

MoryT GbITb PacCMOTPEHbI OrPaHUYEHNS AaHHOW PYHKLIMU.

5.4.2.11 KoHTponb HEUcnpaBHOCTEN

JomkHa GbITh NpoBepeHa cnocobHocTb M/KM1/3/T ocyecTBRSTL 0BHAPYKEHNE BHYTPEHHMX U BHELLIHUX
HeucrnpaBHOCTEN. 3Ta cnOoCOBHOCTL TaKkke BKMIOYAET 3BYKOBOE, BU3yanbHOE W SMEKTPOHHOE OMOBELLEHUE
3aKasyuka.

5.4.2.12 Yctporictea BBOAA/BbIBOAA

HonxHa GbITb NpoBepeHa paboTa BCex yCTPOMCTB BBOAA/BbIBOAA.

Mpumepbl NOPTOB BBOAA/BLIBOAA:

- aHanoroBble NOPThbl BBOAA/BLIBOAA;
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- UMpoBLIE NOPTLI BBOAA/BLIBOAA;

- peneiHble NopThl;

- NOpPTbl BBOAA/BLIBOAA CUMTOBOIO MUTAHUS.

5.4.3 OnekTpobe3onacHOCTb

[na npoBepkn cooTBETCTBUA Mcnonb3ytoT IEC 61800-5-1.
5.4.4 dyHKUMOHaNbLHas 6e30MNacHOCTb

[na npoBepkn COOTBETCTBUA Mcnonb3ytoT IEC 61800-5-2.
5.4.5 OnekrpomarHutHas coBmecTumoctb (OMC)

[na npoBepkn cooTBeTCcTBUA ncnonb3yiot IEC 61800-3.
5.4.6 Okonornyeckue TpedboBaHUuA

[MpumMevyaHne — B HacTosillee BpeMsA OTCYTCTBYET CTaHA4apT, NMO3BONSAOWMUIA YCTaHOBUTL COOTBETCTBYHOLLNE
TpeboBaHuA. B Ka4yecTBe CCbINMOYHBLIX MOrYT 6biTb MchonbaoBaHsl CSAC838-13, ANSI/AHRI 1211 unn EN 50598-2.
IEC 61800-9, rotoBsALmiica K NyGrnvkauuu, omKeH Copgepxarb TpeboBaHNs K aHeproapdekTuBHOCTH.

5.4.7 /icnbIiTaHUA HA YCTOMYUBOCTb K BO3AEMCTBUIO OKPYXKalolWen cpebl

5.4.7.1 ObLume nonoxeHus

Knumatunyeckue ucnoitaHns no 5.4.7.3—5.4.7.11 npoBOAAT € Lenbio onpeaenute cootsetctaue M/KrM/arMM0
YCMOBUAM B CTAaTUYECKUX M AUHAMUYECKUX PEXMMax paboTbl U MO HOMUHASBbHBIM 4 aHHbIM.

JonycTumo nNpoBeAeHNE UCTIbITAHUIA OTAENbHbLIX ANIEMEHTOB M Y3NOB B TOM Cryyae, eCnu pesynsrarhbl
He OyayT oTnMYaTbCs OT TeXx, KoTopbie Gbinu Gkl NONYYEHbI MpU paboTe STUX YacTeN B NOMHOM KOMIMIEKTE
TVKI/3f1.

Knumatunyeckme ucnbitaHmsa no 5.4.7.3—5.4.7.11 MoryT COOTBETCTBOBATb APYrMmM cTaHaapTaMm cepuu
IEC 61800, B 4aHHOM Criydae KpuTepun NpueMKkn AormkHbl BbiTb ykaszaHbl OTAENBHO.

B 5.4.7 3HaueHuda TpeboBaHuii 3 4aTMPOBAHHOrO ctaHaapra cepumn IEC 60068 ana ynobcrea ckonupo-
BaHbl B COOTBETCTBYIOLLEM NYHKTE. TpeboBaHna HOCAT MHGPOPMATUBHLIN XapakTep, a 3Ha4yeHus 3 IEC 60068
UMEIOT MPEeUMYLLIECTBO B Cry4ae pacxoXXaeHus.

5.4.7.2 Kputepumn npuemkm

Mocne npoBeaEHUA UCMBLITAHUI HA YCTOMYMBOCTL K BO3AEUCTBUIO OKPY>XKAIOLLEN CpeAbl AOMMKHbI ObITb
BbINOMHEHbI CNEAYIOWUE KPUTEPUMN.

OTCYTCTBYIOT MEXAHUYECKME NMOBPEXAEHUS U NONMOMKM 060N04KKN, CHWKaoLWme ee knacce IP.

MoatBepxaaercs coorBeTcTBue M/KM/311 ycnoBusiM B CTaTUMECKUX U AUHAMUYECKUX pexumax paboTsl
¥ MO0 HOMUHAaNbHbLIM AAHHbLIM B COOTBETCTBUU C 5.4.2.3.

5.4.7.3 TemnepartypHble UCNbITAHUA

5.4.7.3.1 NcnbiTaHne Ha HarpeBs

WcnbiTaHue 4omKHO nokasatb, UTo B Yactax M/KT/3r He npeBblWweHbl Te TeMnepaTypHble npeaensl Ans
COOTBETCTBYIOLLMX KOMMOHEHTOB U Y3110B, KOTOPbIE CYLLECTBEHHbI ANA hyHKUMoHUpoBanusa M/Kr/orl.

McnbiTaHue Ha HarpeB MOXXHO NMPUMEHATb ANsi KOMMOHEHTOB W Y3N0B, OTBETCTBEHHbLIX 3a AMNEKTPO- U
(PYyHKLUMOHAanNbLHY0 6€30MacHOCTb, B JaHHOM cryyae OHO onucaHo B IEC 61800-5-1 u IEC 61800-5-2. [laxe B
cnyyae WaeHTUYHOCTU METOAA UCTILITAHUIA (hYHKLIMOHANbHbIE UCTILITAHWA U HA 6€30NaCHOCTb MOTYT OTNIUYaTb-
CSl N0 KPUTEPUSAM MPUEMKM.

Ecnun ato Bo3amoxHo, M/KI/3I pomxkeH ObiTb UCNbLITAH NPU HauMeHee OnaronpUATHLIX YCNOBUSIX 3a-
[aHUSA HOMUHANbHOW MOLLIHOCTU U BbIXOAHOIO TOKA, 3asaABNEeHHbIX Ana [/KIM1/3l1, npu KOTOPbIX OH MOXET ANu-
TenbHO paboTarb, UMesl B BUAY UBMEHEHUE PACHETHLIX NAPaMETPOB U XapakTEPUCTUK OXNAKAEHUS.

[Ons o6opynoBaHus, B KOTOPOM WHTEHCMBHOCTbL HArpeBa WUIM OXIAXAEHWA 3aBUCUT OT TEMMEPATyphbl
(Hanpumep, coaepxallee BEHTUNATOP, CKOPOCTb BPALLUEHUS KOTOPOro YBENUYMBAETCA C NOBLILLUEHUEM TEM-
neparypbl), TEMNEpPaTypHbie M3MEPEHUS JOIDKHbI ObITb NPOBEAEHBI NPYU HAUXYALUNMX 3HAYEHUSIX MapamMeTpoB
OKpY>KaloLLen cpeabl U3 3asiBMEHHbIX NPOM3BOAUTENEM Kak pabouue.

Ecnu 310 HEBO3MOXXHO, AONYCTUMO M3MEPSATb NPEBLILUEHNE TEMNEPATYPb! HAJ TEMNEPaTypon OKpyXa-
IOLEeN cpeabl B YCNOBUSIX UCTIbITAHUI. ECcnu namepeHune temneparypbi NPy HOMUHANBHOW MOLLHOCTM HEBO3-
MOXHO, MOXXHO C MOMOLLBbIO ai€KBATHOW MOAENW CNPOrHO3MPOBaTb POCT TeMNePaTypbl.

McnbiTaHue Ha HArpeB NPOBOASAT A0 TEX MOP, MOKa TEMNEPATypa He YCTaHOBUTCA.

Tpou3eodumerb U KOHEYHbI 10/1b306amerib AOMKHbI NPUHATL pewleHue, OyaeT nu ucnbiTaHue Ha Ha-
rpeB NPOBOAMUTLCS KakK UCMbITAHUE, BLIMONIHAEMOE Ha 3aBoAe unu B naboparopuu nponssoauTens Ans npo-
BEPKU KOHCTPYKLMKN, UMW KaK ucrbimaHue rnpu esode 8 aKcrityamayuio.

Letanu npoBeaeHus ucnoitaHus npusegeHsl B IEC 61800-5-1:2007, 5.2.3.9.
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5.4.7.3.2 VicnbiTaHne Ha cyxoe Tenno (yCTaHOBUBLUWUIACA PEXUM)

[na npoBepku cnocoBHOCTU KOMMOHEHTOB U 06opyAoBaHUA Npu paboTe, TPAHCNOPTUPOBAHUM U XpaHe-
HWUM BbIZEPKUBATb BbICOKYIO TEMMNEPATYPY AOMKHO ObiTb BLINOMIHEHO UCMbITAHWE Ha Cyx0e Tenno (B yCTaHo-
BUBLUEMCSH PEXMME) B COOTBETCTBUM C AaHHLIMM Tabnunubl 19.

Tabnuya 19 — MenbiTaHue Ha cyxoe Tenno (YCTaHOBUBLLUIACA pexuM)

Mpeamet

YenoBus ucnbiTaHus

Cchlnka Ha ucnelTaHue

WMcnbiTaHne Cab no IEC 60068-2-78:2012

Ccblnka Ha TpeboBaHus

MpeaynpexaeHue! Ocobble ycrnoBUsi UCNbITaHUIA

I'Ipe,qBapMTen bHO€ UCNbITaHNe

B cootBeTcTBMM € 5.4.1

YcnoBus paboTel
Mepbl NPeaoCTOPOXHOCTH

PaboTa B HOMUHamNbHbIX YCNOBUAX

- OTHOCMTENbHasA BNaXHOCTb
- BapomeTpuyeckoe gaBneHune
MutaHue

Temnepatypa TemnepaTtypa B cOOTBETCTBUM € 4.9.2.1 unu ansa oTAeNbHbIX KOMMNEKTYoLWMUX 1
Y3nOoB WNK No creumdumkaLmin npoussoguTtens, ecnu Tpebyetes 6onee Bbicokas
TeMmneparypa

TouHOCTb + 2 °C (IEC 60068-2-2:2007)

BriaxHocTb B cooTtBeTcTBUM ¢ IEC 60068-2-2:2007, ncnebitaHne Bd

OnnUTenbHOCTL BhIGEPXKKM (16£1)u

Mpoueaypa BoccTaHOBMEHNSA

MpoaomKMUTENLHOCTD 14 MUHAMYM

Knumartuyeckue ycrnosus:

- TemnepaTypa Or15°C po 35°C

OtT25%p075%
Ot 86 o 106 klMa
MuTaHue OTKIIOYEHO

Kputepuu npueMku

5.4.7.2

5.4.7.3.3 Pexxum HarpyxeHus

Ons oueHku Temnepartypsl [1/KM/311, npeaHasHayeHHbIX Ana paboTbl CO cneuymduyeckum pexxMMoM Ha-
rpy3ku, UCNbITAHME HA HArpeB JOMMKHO ObITb BLIMOMHEHO NPU AAHHOM peXmMe.

Ban deuzameriss COEQUHSIETCA C TaKOW HAarpy3KouW, KoTopas cnocobHa obecneunTb 3a7aHHbIA PEXUM
Harpy>eHus B Te4eHUe NPOAOSPKUTENBHOIO BPEMEHU, AOCTAaTOMHOIO ANA AOCTUXKEHUSA YCTAHOBUBLLETOCH Te-

nnNoBoOro COCTosAHuA.

HdononHutenbHas uHdopmMaumsa no AaHHOMY noBoay npuseaeHa B IEC TR 61800-6.

5.4.7.4 VicnbiTaHne Ha BNaXxHoe Tenno (YyCTAaHOBUBLLMICA PEXUM)

[na npoBepkn Ha BRNaroyctoMumBocTb M/KM/3IT AOMKHbI NPOXOAUTL UCNbITAHUE Ha BRaXkHoe Tenno,
yCnoBus KOTOPOro npuBeaeHsl B Tabnuue 20.

Tabnuya 20 — McnbiTaHne Ha BNaxHoe Ternno (yCTaHOBUBLUMACS peXnMm)

Mpeamer

YcnoBua ucnbiTaHnA

Ccbinika Ha ucnbiTaHue

UcnbiTanne Cab no IEC 60068-2-78:2012

Ccebinka Ha TpeboBaHusi

Tabnuya 17 — UcnbiTaHWs Ha yCTOMMMBOCTL K BO3AEUCTBUIO OKpYXatoLLel cpefibl

I'IpenBapMTen bHO€ UCNblTaHne

B cootBeTcTBUM C 5.4.1

YcnoBus paboTl
Mepbl NpeaoCcTOpoXHOCTH

Bes3 nogaun nutaHus

BHeLUHWE UCTOUHMKU HanpsXeHUa MoryT ocrtaTbCA NpucoeuHeHHbLIMIN, €CIu Bbl-
aenaeMoe UMU Tenno He3sHa4YuTernbHO
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OkoHYaHue mabnuupi 20

Mpeamer YcnoBuA UcnbiTaHUA

TemnepaTypa lMpouseodumens /KM/31 ycTaHaBnNnBaeT MakcMmarnbHy BNaXHOCTb UMK B CO-
oTBeTCTBUM ¢ 4.9.2.1 ANA OTAEMNBHOro UCMbITAHUA KOMAOHEHTOB UMK Y3r0B, ecnu
TpeboBaHue BbiLLe

ToyHoCTb 1 2 °C (npunoxeHue 5 IEC 60068-2-78:2012)

BnaxHocTb lMpouseodumens M/KIM/3I ycTaHaBrMBaET MakcMMarnbsHy BNaXxHoOCTb
ToyHoCTb 1 3 % (npunoxeHue 5 IEC 60068-2-78:2012)

OnuTenbHOCTb B EPXKKA 4 pHs

MpoLenypa BOCCTaHOBMNEHNS

MpoaomKUTENBLHOCTL 14 MUHUMYM
KnumaTtuyeckne ycrnosus:
- Temnepartypa Oor15°C go35°C
- OTHOCUTESbHas BNaXHOCTb Ot25% p075%
- BapomeTpuyeckoe faBneHuwe | OT 86 go 106 klMla
Mutanune MuTaHne oTKNYEHO
KoHgeHcauus Becb HapyXHbIl U BHYTPEHHWIA KOHAeHcaT AormKeH ObiTb yAaneH 4o NoaKoye-

HUsA [T/KTT/3MT K NCTOYHUKY NUTaHns

KpuTepuu npuemku 5472

5.4.7.5 UcnbiTaHue Ha BuOpauuto (TMNOBOE UCMbITAHUE)

[ns npoBepKu yCTOWYUMBOCTU K BUOPALMOHHLIM BO3AENCTBUAM, BOSHUKAKOLMM Npu ero padore, M/KIM/Ar
BMECTE C YCTAHOBKOW AOIMKHbI ObITb NOABEPTHYTHI:

a) UCNbITAHUAM B YCIOBUAX, NPUBEAEHHbIX B Tabnuue 21, unu

b) pacyetam unu ucneiraHuAM Ha ageksatHow mogenu [/KM/311, kak yka3aHO B HACTOSILLEM NYHKTE.

MpumedvaHue — [AnsA o60pyAoBaHNs GONBLIOTO pasMepa BO3MOXHOCTL UCNONL3OBAHNA YAAPHLIX UCTILITaHWUiA B
KavecTBe ansTepHaTUBLI BUOPALMOHHBIM HAXOAUTCA Ha PACCMOTPEHUN.

Tabnuua 21 — VcnbiTaHue Ha BUGpauuto

Mpeamet Yenoeua uenbiraHus

Ccbinika Ha ucnbiTaHue Ucnbitanne Fc no IEC 60068-2-6:2007

Ccbinka Ha TpeboBaHus Tabnuya 17 — WcenblTaHMA Ha yCTOMYMBOCTHE K BO3[EWCTBUIO
oKpyxartoLen cpeab

MpeaBapuTenbHOE UcnbITaHUe B cooteTcTBUM € 5.4.1

Yenosua Bes nogaqn nutaHusa

XapakTep ABWXeHUA CuHycounpanbHbIi

AMnnuTyaalyckopenne Bubpanmm Ha YacToTax:

10<f<57Ty Amnnutyaa 0,075 mm

57 <f<150Ty Yekopenue 10 m/c2 (1g)

MpogomkutensHOCTL BUGpayun 10 Ka4aHWi YacToThl B AMana3oHe ee U3MEHEHUS MO Kaxaol u3
Tpex B3auMHO NeprneHANKYNAPHbIX Ocei

OcobeHHOCTU YCTaHOBKU B cooTBeTCTBUM € yKazaHusimu rpouseodumens TV/KIM/3M1

Kputepuu npuemkn 5472

Ecnu npoussodumens M/KI/SIT npuBoguT 6onee BLICOKME 3HaYeHUs1 ypoBHEW BUBpaUuu B oTIMYMe OT yKasaH-
HbIX B Tabnuue, fiaHHbIe 3HAa4YEHNSI [LOMMKHBI UCNONB30BaTh B UCNbITaHUSIX. KpUTEpUM NpUEMKN OCTaIoTCH HEN3MEHHBIMU.

Ecnu ypoBHM BHELLHNX BO3eiCTBUI HUXe, npoussodumens MN/KI/3T MOXET yKasaTb MeHee BLICOKWE 3HaYeHNs
ypoBHeii BUbpauum, 4em ykaszaHel B Tabnuue. KpuTepuu npueMkn oCTatoTcst HEM3MEHHbLIMM.

MpumevaHune — [laHHoe UCNbITaHUE ABNAETCA YCKOPEHHBIM, UTO O3HAYaET, YTO YPOBHU BO3AeACTBUMN XeCT-
Ye, YeM 3TO NPOAUKTOBaHO cornacHo Tabnuue 12.
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5.4.7.6 UcnbiTanue Ha yaap (TUMOBOE UCTILITAHUE)
Ins npoBepKkM yCTOWUMBOCTM K yAapHbIM BO3AENCTBUSAM, BO3HUKAOLWMM npu pabote M/KM/3M1 B mexa-

HU3MaX, OH JI0IDKEH ObITh NOABEPIHYT:

a) UCTMILITAHUAM B YCITOBUSIX, NPUBEAEHHbIX B Tabnuue 22, nnm
b) pacderam unu ucneiTaHUAM Ha agekBaTHON mogenu M/KM/311, kak yka3aHO B HACTOALLEM MYHKTE.

Tabnwuya 22 — McnelTaHWe Ha yaap

Mpeamet

YcnoBuna ucnbltaHua

Cchblnka Ha UcnbiTaHue

McnelTaHne Ea no IEC 60068-2-27:2008

Ccbinka Ha TpeboBaHWA

Tabnuua 17 — McnblTaHWA Ha yCTOWYMBOCTE K BO3AEACTBUIO OKpYyXKato-
el cpedbl

I'Ipe,qBapMTeanoe ncnelTaHne

B cootBeTcTBUM € 5.4.1

Ycnoeus

XapaKTep 4BUXeHUs
AMnnuTypa/spems ygapa
Yneno umnynbcos
OcobeHHOCTU YCTaHOBKM

Bes nogaun nutaHua

MonycuHyconaansHble UMMYNbCb

50 m/c2 (5g), 30 Mc

3 Ha oCb Mo KaxXAoN U3 Tpex B3auMHO NeprneHANKYNApHLIX ocel
B cooTBeTCTBUU € YKasaHuaMU npoussodumens M/KI/ST

KpuTepumn npuemkm

5472

HbIMW.

Ecnun npouseodumens MN/KT/3I npusoguT Gonee BEICOKWE 3HA4YEHUS YPOBHSA yAapa B OTIIMYMUE OT NPUBEAEHHbIX
B Tabnuue, AaHHbIE 3HAa4YeHUA AOMKHEl BbITb UCMONB30BaHbl B UCMbITaHWSAX. KpUTepun NpUeMKU OCTaKOTCHA HEM3MEH-

Ecnn n3BecTHO, 4TO YPOBHW BHELUHWX BO3AENCTBUIA HUXKe, npoussodumens [/KM/3I1 MoxeT yKasaTb MeHee Bbl-
COKMe 3Ha4YeHWUs ypoBHeil yaapa B OTNUYMe OT NpusedeHHbIX B Tabnuue. Kputepumn npueMkn ocTaloTes HEU3MEHHBIMU.

5.4.7.7 cnbiTaHne Ha CONEBOM TymMaH (TUNOBOE UCMbITAHUE)
Ona npoeepkn cnocoBHOCTM CONPOTUBNATLCA kKoppoaun M/KIM/3f1 BMecTe ¢ yCTAaHOBKOW AOMKHbI ObiTb
NMOABEPrHYTLI UCMBITAHUAM B YCROBUSAX, MPMBEAEHHLIX B Tabnuue 23.

Tabnuya 23 — McnblTaHue Ha COMEBOIR TymaH

MNpeamer

Ycnosua ucnbiTaHna

Ccbinka Ha ucnbiTaHne

Wcenbitanue Ea no IEC 60068-2-27:2008

Ccbinka Ha TpeGoBaHus

Tabnuya 17 — WcnbiTaHUs Ha YyCTOWYUBOCTL K BO3AEWUCTBUIO OKPYXato-
e cpeabl

I'IpeABapMTeanoe ncnblTaHue

B cootBeTcTBUMU € 5.4.1

YcnoBus Be3 nogayn nutaHua
CTeneHb XeCTKOCTU 2
KpuTepuu npuemku 5472

Ecnu npoussodumens /KM/3I1 npusogut 6onee BbICOKUE 3HAUYEHUA CTENEHWN XECTKOCTH, YEM yKasaHo B Ta-
6nuue, AaHHble 3HaYeHUA AOMKHBI BbITb UCNOMBL30BaHbl B UCNBITAHUAX. KpUTEpUKU NPUeMKN OCTaloTCA HeU3MEHHBIMU.

Ecnun n3BecTHO, YTO YPOBHU BHELWHUX BO3AEUCTBUIA HUXeE, npoussodumens [/KIM/3IT MoXeT ykazaTb MeHee Bbl-
COKYI0 CTelMeHb XXeCTKOCTU B OTSIUYME OT NpuBeAeHHbIX B Tabnuue. Kputepun npuemku ocTaloTcs HEM3MEHHbBIMU.

5.4.7.8 VcnbiTaHne Ha BO3AENCTBME NbiNu (TUNOBOE UCMbITAHNE)
Ona nposepkn cnocobHocTu MN/KIM/3/7 BMecTe ¢ yCTaHOBKOI paboTaTb B YCNOBUSIX BO3AENCTBUS NbINU
HeobX0AUMO NPOBOAUTL UCMLITAHMSA B YCOBUSIX, ONpeaeneHHbIX B Tabnuue 24, u ybeautbca B repmMeTU4Ho-

CTHU NO OTHOLLUEHUIO K NblNNn.
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Tabnuya 24 — VcnelTaHve Ha BO3AeWCTBME MbifK

MNpeamer

YenoBuA ucnoitaHns

Ccbinka Ha ucnelTaHue

B cooTBeTcTBUMU € BEIGOPOM Knacca IP no IEC 60529

Ccbinka Ha Tpe6oBaHus

Tabnuua 17 — UcnblTaHnst Ha YCTORYMBOCTL K BO3AENCTBUIO OKpYXatoLLel cpelbl

MpeaBapuTeNnLHOE UCMbITaHWe

B cootBeTcTBMM € 5.4.1

Yenoeus

Paamep vacTuy

KoHueHTpauns nbinu

CKOpOCTb ABUXEHUSA BO3AYXa
[aBneHue B obpaslie
MpogomKUTENbHOCTL UCTbITaHNS

Bes nogaun nutaHus

B cootBeTcTBMU ¢ IEC 60529
B cootBeTcTBMU ¢ IEC 60529
B cootBeTcTBMU ¢ IEC 60529
B cootBeTcTBMU ¢ IEC 60529
B cootBeTcTBMU ¢ IEC 60529

KpuTepuu npuemku

5.4,7.2 n B cooTBETCTBMU C BEIGpaHHEIM knaccom IP no IEC 60529

5.4.7.9 NcnbiTaHWe Ha BO3AeNCTBUE Necka (TUNOBOE UCMbITaHNE)
Ons npoeepku cnocobHocTn [/KM1/311 BMmecTe ¢ ycTaHOBKON paboTaTh B YCNOBUSX BO3AEWCTBUA Necka
HeoOX0AMMO NPOBOAUTL UCMbITAHWA B YCNOBUAX, ONpeaeneHHbiX B Tabnuue 25, n ybeautbcst B repMeTUYHO-

CTW NO OTHOLUEHUIO K NecKy.

Tabnwuya 25— McnelTaHne Ha Bo3geiicTBME Necka

MpeameTt

YernoBua ucnbITalna

Ccbinka Ha ucnelTaHue

WMenbiTanne Le1 no IEC 60068-2-68:1994

Ccbinka Ha TpeGoBaHus

Tabnuua 17 — UcnbiTaHWsA Ha YCTOMYMBOCTD K BO3REWCTBUIO OKpYXXatoLe cpeabl

I'IpeABapMTen bHOE UCMbITaHWe

B cootBeTcTBUM € 5.4.1

Ycnosus Bes nogaun nutaHus

Paamep vactuy MenkoauncnepcHas Nbinb

KoHueHTpaums 2 r/m3

CKopOCTb IBUXEHUS BO3fyXa 5wm/c

HaeneHue B obpasue HaeneHune B o6pasue paBHO AaBNEHUIO OKpYKaloLen cpefbl
MpoAoMKUTENBHOCTL UCTIBITaHUA | 24 4

Kputepuu npuemku 5472

5.4.7.10 UcnbiTaHne Ha BO3QENCTBUE BOAbI
[ns npoBepku cnocoBHOCTU paboTtaTb Npu BO3AEWCTBUU O0XAS, CHera w rpaga l/Kl/3f1 smecte ¢
ycmanroekol fOImKkHbI ObITb NOABEPrHYTLI UCMBITAHUAM B YCIOBUSAX, ONpeaeneHHbIX B Tabnuue 26.

Tabnuya 26 — VMcnbiTaHWe Ha BO3ieCTBUE BOAbI

Mpeamer

YcnoBua UCNbITaHUA

Cchbifika Ha ucnelTaHue

Wcneitadne Ha knacce IP no IEC 60529

Cceirnka Ha TpeGoBaHusi

Tabnuya 17 — McnbiTaHUA Ha YCTOMYMBOCTL K BO3AEWCTBUIO OKpYXatoLei cpeabl

I'IpeABapMTeanoe ncnbiTaHne

B cooteetcTBuMK ¢ 5.4.1

YcnoBus

Be3 nogaun nuTaHuN
B cooteetcTtBuu ¢ IEC 60529

KpuTtepun npuemMku

5.4.7.2 v B cooTBeTCTBUM ¢ KnaccoMm IP no IEC 60529
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5.4.7.11 UcnbiTaHue Ha ruapoCTaTu4eckoe AaBneHue (Imurnoebie N KOHMPO/IbHbIE UCTIbIMaHUsT)

MNpu munoebix ucnbimaHusx gasneHne BHYTpu cuctembl oxnaxaenusa N/Kr/3l ¢ XuaKoCTHLIM OXIax-
AEHNUEM AOIMKHO ObITb YBENMYEHO B TAKOW CTeNeHu, YToObl cpabotan mexaHu3m cbpoca AaBneHUst Unm YToobI
AaBneHne NpeBbICUI0 MakcumarnbHoe paboyee 3HadyeHue B MOMTOpa pa3a B 3aBUCUMOCTH OT TOrO, YTO Ha-
ctynut GbicTpee.

n pumMedyaHue — ,ElaHHoe ucnbliTaHue NpoBoAAT NPU OTKINHOYEHHOM Hacoce oxnaauTens

[aenenune cnepyer noaaepXumBartb B TE4EHUE 1 MUH.

B npouecce uUCNbITaHUS HE AOMKHO HAbNAATLCA 3aMETHOIO YXYALLUEHUS OXNaXAEHUS UMK nageHus
AaBNeHus, BbI3BAHHOTO UHBIMW NMPUYMHAMKM, YEM cpabaTbiBaHMEe MexaHu3ma copoca AaBneHus.

5.4.8 KoOMMyHUKaLMOHHbIE npodunm

WcnbiTaHue ans NnpoBepku COOTBETCTBUA npochunsamM ceBsA3u obLuero npuMmeHeHus onpeaeneHo B IEC
61800-7.

5.4.9 BapbiBOONacHan OKpyxawuas cpega

MpumeuaHue —2-e usganue |IEC 61800-5-2, koTopoe HAXOAUTCA Ha paccMOTpeHUK, ByaeT coaepaTb MHAOP-
Mauuio 06 3/, ucnonb3yeMblx B cucteMax 6eaonacHocTH, paGoTaoLux BO B3pLIBOONACHON aTMocdepe.

6 TpeboBaHMA K AOKYMEHTaLUu N MapKUpoBKe

6.1 OOwKMe nonoxeHus

Hacrosiumii ctaHaapt npegycMarpuBaeT MMHUManbHbIE TpebGoBaHusA K MHAOPMaLuM 0 NPOAYKTE U ero
MapKUMpoBKe, NpeAcTaBneHHble B Tabnuue 27. [pyrme ctaHaaptel cepun IEC 61800 pgatot 6onee pa3sepHy-
Tble TPeOOBaHUA K MAPKMPOBKE, KOTOPbIE JOIDKHBI ObITh YHTEHbI B Cneaylowmx cdepax, B HaCTHOCTU MHAOP-
MaLus:

- no anektpobesonacHocTu B cootBeTcTBUM C IEC 61800-5-1;
hyHKUMOHankHo 6e3onacHocTu B cootBeTcTBUM ¢ IEC 61800-5-2, ecnu Heo6XxoaUMO;

- OMC B cootBetcTBUM € IEC 61800-3, ecnu Heobxoanmo;

- aKonoru4eckum TpeboBaHUAM B COOTBETCTBMM CO CneumanbHbIMK cTaHaapTamu (Cm. 4.8).

TpeboBaHuA No MapkUPOBKe, CBSA3aHHOW ¢ 6esonacHocTbio no IEC 61800-5-1 u IEC 61800-5-2, a Takke
no mapkupoBke SMC B cooretcTBum ¢ IEC 61800-3 4OmKHbI ObITb PACCMOTPEHBI B Criydae ux npUMeHUMOo-
CTWU.

B cnyyae koHdnukTa TpeboBaHWin NPEMMYLLECTBO UMEIOT T€ M3 HUX, KOTOPbI€ MPOAUKTOBAHbLI CNeLu-
anbHbIMK cTanaaptamu cepum IEC 61800.

B o6LwemM crnyyae mapkupoBka u uHdopmaums o npoaykte MoryT BbiTb NPeACTaBNEHbl HA CaMOM Npo-
AyKTe u/unu B GymarkHoM BUAE, UNU B ANEKTPOHHOI chopme (WEB, CD-ROM unu nogo6Hom Buae).

Cneayet obpaTuTb BHUMaHUE Ha TOT hakT, uto ctaHaapthl cepun IEC 61800 unu HaunoHarbHble pe-
rynupytoLme SOKYMEHTbI MOTyT He AOMYyCcKaTb UCMONb30BaHUA MHAOPMUPOBAHUA KOHEYHOro noTpeduTens B
3NeKTPOHHON chopmMe. B faHHOM crnyyae nHpopmaumsa gomkHa 6biTb NpescTaBneHa B GymaxHom Buae.

Tabnwuya 27 — TpeboBaHUs k MHGOPMaLIMK O NPOAYKTE

WHcbopvaLys Ccbinka Paavelyere?). © Ccebinka

Hapaspen | 1 |5 |3 | 4| 5 Ha cTaHpapT

MapkupoBKa Ha npoayKuuu 6.2

HanmeHoBaHWe vnu Toprosas Mapka NponsBoanuTens X

Mo eHTUdDUKaLMOoHHBI NpusHak obopyaoBaHUs X

BxoaHble/BbIXOAHBIE NACMOPTHbIE AaHHbIE X

UHdopmauma, npunaraemasn k 37 wnu /KT 6.3

Mapkuposka SMC B cootBeTcTBUM ¢ IEC 61800-3 IEC 61800-3
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OkoH4aHue mabnuupi 27

a), b,
Ccbinka Pasmeujerme?). ©) Ccblinka

Ha pasgen 1 2 3 4 5 Ha cTaHaapT

UHdopmaLma

MapKI/IpOBKa 3.I'IeKTp06630I'IaCHOCTM B CcooTBETCTBUU

c IEC 61800-5-1 IEC 61800-5-1

MapkupoBka ¢yHKLMOHanbHoW 6e3onacHoOCTU

no IEC 61800-5-2 IEC 61800-5-2

MapkupoBka 3Konoruyeckux TpeGoBaHuii B COOTBETCTBUN

¢ (TBD) (TBD)

lMpuHATan cucteMa NUTaHNA 1 3a3eMnNeHna X

MHCTPYKLMW NO NPUMEHEHUIO X

3ameHa ycTpoicTs X

YcroBus okpyxatowei cpeabl x | x

MNMpunaraemas unu aoctynHaa nHdpopmauua 6.4

MHCTPYKUMW N0 MOHTaXY 1 0GCRyXUBaHMIO X

HoMmuHanbHbIe NapameTpbl 3HepronoTpebnexnns X

[vanasoH CKOpOCTH X

3Haku 6e30nacHOCTH U NpeAynpexAaloWme 3STUKETKU 6.5

MpegynpexaatoLime sTUKETKU 6.5.1

JononHuTenbHasa uHgopMaLus no 6esonacHocTn 371 6.52

2) PasmelleHmne: 1 — Ha NPoAYKLMK (CM. B.2); 2 — Ha ynakoBKe; 3 — Ha MHCTPYKLMN MO YCTaHOBKE; 4 — Ha py-
KOBOACTBE Nonb3oBaTensi; 5 — Ha MHCTPYKLMK MO MOHTaxXy.

B) MHcTpyKkuMN No ycmaHoeKe, MOHTaxy M PyKOBOACTBO MOMb30BaTens MoryT 6biTb 06befHEHb B OfUH AOKY-
MEHT W, eCcnikn 3TO NpuneMnemMo AnA 3akas4yuka, npeacrtaBneHbl B 3]'IeKTpOHHOI7I q:)OpMe.

6.2 MapkupoBka nsgenus

MapkupoBka NpoAyKUMKN JOMKHA NpeoCcTaBnsaTb MHAOpMaLmMio, Heobxoaumyto anst 6esonacHomn ycma-
Hoeku /KIM/3I, n obecneynsBaTb OAHO3HAYHYIO UAEHTUDUKALMIO U BO3MOXKHOCTbL ONEPATUBHONO KOHTPOMA CO
CTOPOHbI IpouU3803uMens.

Cnepywoulas nHopmauus gomkHa ObiTb ykazaHa Ha Tabnuyuke HoMuHanbHbIX [1/KM1/30T.

- HasBaHue 3aBOAa-U3roTOBUTENS;

- UAeHTUdUKALUOHHBIA HOMEP 060opyaoBaHMSA (HOMEDP MOAENMU, CEPUIHbIN HOMED, oA U3rOTOBIMEHMS).

BxoaHble 1 BbIXOAHbIE HOMUHASIbHLIE AaHHbIE:

- cornacHo IEC 61800-5-1;

- Ansa 37 AONOSHUTESIbHO YKa3bIBaOT HOMUHAIIbHYIO 8bIXO0HYI0 MOWHOCMb Py, HOMUHAaMbHbIU MO-
meHm My v HOMUHanbHY0 Yacmomy epawjeHus Ny,.

MpumeyaHue — TepMUH «MapPKUPOBKa» TaKKe BKITHOMAET YCTAHOBKY STUKETKW Ha NPOAYKLUX.

6.3 Undopmauusa, conposoxaarowan 317 unwm I/KI1

BmecTe ¢ ykoMMnneKkToBaHHbIM 060pya0BaHUEM AOMmKHA ObITb NpeaoCTaBneHa cneayowas nHdopma-
ums:

- MHGOopMaUmA, Heobxoanmasn aAns KanubpoBKKU COCTaBNSIOLLMX 060pyaOBaHMSA, NPUGOPOB 1 Y3NOB, KO-
TOpblE NpeaHa3HavYeHbl AN NoNb30BaTENbCKOW HACTPOMKM;

- WHCTPYKUMS NO 3KCnnyaTtawuum, B TOM Yucne Bcs MHopmauums, Heobxoaumasn ans pabotol ¢ [1/KM/3/T,

- ponyctumble ans [/KM/3F cuctembl NUTaHWUs, 3aLUTbl U 3a3€MIMEHUS, 8 HEAOMNYCTUMbIE AOMKHbI
ObITb 0603HaYeEHbI Kak:
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- «3anpeLueHoy unu
- «C W3MEHEeHMEM XapaKTepuCTuK, TpebyeT NnoaTBEepPXKOEeHNS NPU TUMOBOM UCTILITAHUNY;

- 3ameHa YyCTPOMNCTBa;

- HOMMHAIbHbIE NapaMeTPbl OKPY>KatoLLEN Cpeabl.

Ecnu TpeGyercsa cornacHo ycrnoBusiM, NPMBEAEHHbIM B Tabnuue 9, HOMUHanbHbIE NapaMeTpbl OKpyXKato-
e cpeabl AOMKHbI ObITb YKa3aHbl B JOKYMEHTALMH.

Ecnu Tpebyetcs B cooTBeTCTBUM € 4.9.2.1.1 unn 4.9.2.2.1, ocobble YyCIIOBWA OKPYXAIOLLEN CPEAbI J0IK-
Hbl ObITb YKa3aHbl B UHCTPYKLIMK NO SKCMyaTaLuu.

6.4 MlHpopmaumsa, npunaraemasi UM AoCTyNHasA UHbIM CNOCOG0OM

K npoaykumm fomkHa GbITb NPUMNOXEHA UMK JOCTYNHA UHLIM CNOCOBOM yKasaHHas Hke uidopmauus:
- MHOpMAaLMA NO TEXHUYECKOMY 0OCNY>XMBAHMIO U PEMOHTY, BKITIOYas MHGOPMaLWIo Ansi noucka u 3a-
MEHbl HEUCNPAaBHbIX YacTen U y3nos;
- XapaKkTepUCTUKN NOTPeOneHns SHePrun LieNein JMHaMUYECKOTO TOPMOXKEHUS NPU 3aMEANEHUM N 0CTa-
HOBKE.
MHopmauua no ckopoctu 37 fomKkHA cogepaTh cneayowme nosuumm:
HomuRanbHasa yacmoma epaweHus Ny, 06/MuH;
MaKcumanbHaa nacnopmdas 4acmoma epawieHus Ny ax, 00/M1H;
MuHuMansHas yacmoma epawieHus Ny, 06/MuH;
MakcumanbHas dornycmumas d4acmoma epaueHust Ngypay: 00/MUH.
WMHdhopmaumsa, ecnmn 310 yKasaHo, MOXET ObiTb NPEACTABNEHa B AMEKTPOHHOM Bue.

6.5 MapkupoBka no 6e30nacHOCTU U npeaynpexaarume 3 TMKeTKN

6.5.1 MNpeaynpexaaroune 3TUKETKN

MpeaynpeamTenbHble STUKETKU AOMKHbI YAOBNETBOPATL TPEOOBAHUAM CNeayoLLMX CTaHAapTOB:

- |IEC 61800-5-1 no anekTpo6e3onacHoOCTH;

- IEC 61800-5-2 no dpyHkumoHansHon 6€30nacHOCTM (MpU HEOBXOAUMOCTH);

- IEC 61800-3 no AMC (npu HeoBX04UMOCTH).

6.5.2 lononHuTesnbHble BONPOCbl 6e3onacHocTu 31

O3l coeguHeH ¢ UCNONMHUTENbHbLIM MEXaHW3MOM, KOTOPbIV AOMXEH COOTBETCTBOBATL CTaHAApPTaM U npa-
Bunam 6esonacHocTu. Bee cucremnbl 3awmtel 060pyaoBaHMA NPUBOAA, B TOM YMcne Bana dguaamens, onpe-
JeneHbl rnonb3oeamenem. onb3oeamerns [OMKEH NPeaoOCTaBUTL npoussodumertio 31 Bce Heobxoaumble
TexHu4eckne TpeboBaHNA, KOTOPbIe CNeaylT N3 TEXHUKU 6e30NacHOCTU M JOMKHbI ObITb BKIIOYEHbI B YNpaB-
nexwne 9.

O3f1 ABnsAeTCA NPeUMYLLECTBEHHO SNEKTPUYECKUM 060PYAOBaHUEM, U YIPO3bl GE30MACHOCTU UMELOT, KaK
npaBuno, aNeKkTPUYEeCcKoe NPoUCXoxaeHne. Yrpossl 6esonacHoctTu ans /KM B OCHOBHOM SMEKTPUYECKUE.

Mo atum npudunam [1/KM/3M ponmxkHel cooteeTcTBoBaTh IEC 61800-5-1.

COOTBETCTBUE HACTOALLEMY CTaHAAPTY TEM HE MeHee He obecnevnBaeT cobnoaeHust Bcex TpeboBaHui
6e30nacHOCTU K KOHEYHOMY NPOAYKTY W €ro npuMeHeHuto. bonee getanbHo TpeGoBaHus GesonacHoOCTH onu-
CaHbl B APYrMX CTaHZapTax Ha KOHKPETHbIE BUAbI MPOAYKLUN.

MoryT ObITb UCNOMbL30BaHbLI CreayoLme CTaHAAPTbI:

- |IEC 60204-1 ans anekTpoobopyaoBaHus U MaLUuH;

- cepus craHgaptos IEC 60364 Ans HU3KOBOMNLTHLIX KOMMIEKTHbIX YCTPOWCTB;

- IEC 61439-1 AN KOMMYTaLMOHHbIX annaparTos.
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MpunoxeHune A
(cnpaBouHoe)

Knaccudukaumsa anekTponprMBoaoB NO YPOBHIO HaNPsKeHUA

A.1 O6wme cBepgeHus

Liens HacTosLLero npunoxeHus — knaccuduKkaLlusa 31ekmponpueodos ¢ NMTaHUeM oT ceTeil NepeMeHHOoro Toka Ha
3neKmponpue06b/ HU3KOro N BbICOKOIO HanpsaMXeHUA.

MpumMmevyaHne — Of7 HU3KOrO U BEICOKOrO HanpsxeHus onpeaeneHs! B 3.19 n 3.43.

A.2 Knaccudmukaums asrekmpornpueodoe no HanpsKeHuro

Kak npaBuno, Hu3koBonksTHele 3/7 onpeaeneHbl kak UMetoLMe HoMUHarbHoe BXO4HOe HanpsixeHue /7, T. e. U, (eMm.
pvcyHok A.1), MeHee unu paBHoe 1000 B nepemMeHHoro Toka. Takue 3/7 BxogaT B 0bnactb npumeHeHust IEC 61800-2.

BeicokoBonbTHele 3/7 06bI4HO onpeferneHel kak UMetoLMe HoMUHanesHoe BxogHoe HanpsipkeHue /7 6onee 1000 B un
He 6onee 35 kB nepemeHHoro Toka. Takue 3/7 BxogsT B obnacTe npumeHeHus IEC 61800-4.
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Uin A=<~y U UaNt =<~ Unn
A\ [/ ) \ AR
n ) e
r\J \\Y \\_\>!_, )—W\_ _\*\_\\}}/‘/ y;
BxopHoi BbixogHou
TpaHcgopmMaTop TpaHcdopmarop
(onuwus) (onums)

PucyHok A.1 — OcHoBHas koHdurypauua 37

Ansa 371, uMerownx nocnepoBaTenbHO COeAMHEHHBIE CeKLMK rTpeobpasoeameriell, cyMMa nocriefoBaTenbHO coe-
LVHEHHbIX HOMUHaIbHbIX 8X0OHbIX HanpskeHul NPUHUMAaETCS 3a 9KBUBANEHTHOE HOMUHaNbHOe 8xo0Hoe HanpsxeHue 1.
B Tabnuue A.1 npeacTaBneHa ocHoBHasi knaccudukauus 37 no HanpsXeHUo.

NMpumevyaHune — B npeobpasosamensx HEKOTOPbIX TUMOB, TaKUX KaK akmueHble ebinpamMumenu Wnn nosbl-
Liatone, HanpsXeHne B 36eHe NMoCMOSHHO20 moka [T MOXET NMpeBLICUTL aMNANTYAHOE 3HAaYEHUE BXOAHOIMO NUHEHHOro
HanpsxeHus /7, a Takke HOMUHanbHoe 8bIx00HOe HarnpsikeHue 1 MOXET NPEBLICUTL €0 HOMUHaIbHOe 8X00HOe Harnpsixe-
Hue. B o6oux cny4asx aTo He BNUSET Ha knaccudukauyuio 37 no HaNPSXXEHWIO, Tak Kak OHa OCHOBaHa Ha HOMUHalbHOM
8X00HOM HanpsxeHuu 1.

Tabnuya A.1— OcHoBHas knaccudukauus 37 no HanpspKeHuo

HomuHanbHble HanpsaxeHua K
Bron U, HomuHanbHble HanpsbkeHus /7 Buoxon Uy Kn::i”ﬁﬂ’:::(g::f” sz:n;:;;epn:bm
Bxoa U,y Bbixog Uy
HH/BH HH HH HH/BH Hu3koe HanpsxeHue IEC 61800-2
HH/BH HH BH HH/BH Huskoe HanpsxeHne IEC 61800-2
HH/BH BH HH HH/BH Bbicokoe HanpsxeHue IEC 618004
HH/BH BH BH HH/BH Bobicokoe HanpsxeHue IEC 61800-4

HH o3HavaeT HW3koe HanpspkeHue, T.e. He 6oree 1000 B nepemeHHoro Toka; BH — Bbicokoe HanpsixeHue, T. €.
Gonee 1 kB, Ho He Gonee 35 KkB.

HH/BH o3navaeT HH unu BH, T. e. ntoboe HanpskeHue He 6onee 35 kB nepemeHHoro Toka.

B criyuae oTCYTCTBUS BXOAHOTO TpaHchopmaropa — Uy = Uy, B CllyHae oTcyTeTBUs BLIXOAHOTO TpaHchopma-
Topa — Uyng = Upne,
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A.3 Mpumepsbl

A.3.1 31 ¢ BxoaHbIM TpaHchopMaTOpoOM

Ha pucyHke A.2 npeactaeneH npumep 3/7 ¢ BXOAHLIM MOHWXaIOLWMM TpaHchopMaTopoM U 6e3 BLIXOZHOro TpaHc-
cdopmartopa Kak ofHa U3 TUNUYHLIX KOHUrypaLuid.

HomuHanbHoe exodHoe HanpsaxeHue [1— 440 B nepeMeHHoro Toka. [aHHblid 377 knaccuuynpytot kak 37 HU3Koro
HanpsHKeHUs.
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ULN Yo AxTVBHbIA [=] HBEpTOP Yant UAN1
AV @ NN\ s | | wanpn H=NN M
3B 440B | | MvTene ] XewnR | | 440B | 440 B
BxoagHon
TpaHcdopmarop

PucyHok A.2 — Mpumep HU3kosornsTHOro 3/7 ¢ BX0AHBIM TpaHcOpMaTopoM

A.3.2 OI1 c BXOAHBIM 1 BbIXOAHbLIM TpaHccopMaTopamMu

Ha pucyHke A.3 npeactasneH npumMep 3/7 ¢ BXOAHBIM NOHUXAIOWUM TpaHCHOPMaTOpOM U BbIXOAHBIM NOBbILLAD-
WKUM TpaHcgopmMaTopoMm.

HomuHanbHoe exodHoe HanpsaxeHue [1— 440 B nepeMeHHoOro Toka. [aHHelid 377 knaccuuynpytot kak 37 HU3Koro
HanpsHKeHUs!.
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PucyHok A.3 — lMpuMep HWU3KoBOMTHOrO 37 ¢ BXOAHLIM U BBIXO4HBIM TpaHchopMaTopamm

A.3.3 371 c noBblWatloWUM npeobpasoBarenem

Ha pucyHke A.4 npeacrasneH npumep 3/7 ¢ noBblLLaOWLUM NpeobpasoBaTenem.

HomuHanesHoe exodHoe HanpsxeHue [1— 690 B nepemeHHoro Toka. JaHHbll 37 knaccuduumpyroT kak 377 HU3Koro
HanpspKeHUs.

an
Kn
n
Un U Uan1
L1 Moew- || al
f\/ LAY 134 ﬂ::ﬂ;:i“ LwakoLLMiA I/I:::p;c_:p LXCN Uani
— on ¢ muens || "PeoGpa- | | )KBHF:Iﬂ AN
3,3kB 690 B 3oBaTenb 1200 B 1200 B
BxogHoi
TpaHcgopmarop

PucyHok A.4 — MNpumep HU3koBonsTHoro 37 ¢ NoBblWaoWmUM nNpeobpasosaTtenem

A.3.4 371 c napannenbHO coeANHEHHbIMU BXOAHbLIMU Npeobpa3oBarensaMmu

Ha pucyHke A.5 npeactasneH npumep 3/7 ¢ ABYMA NapannenbHO coeWHEHHBIMU BXOAHBLIMU ITpeobpazosamenamu.

HomMuHanbHoe 8xodHoe HanpsxXeHue Ha KaxaoM ANOAHOM ebinpamumerne — 660 B nepemeHHoro Toka. [aHHblit 377
KnaccupuumMpytoT Kak 37 HU3KOro HanpsKeHus.
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Ha pucyHke A.6 npeacTasneH gpyrow npumep 377 ¢ ABYMA NapannenbHo CoeNHEHHBIMU BXO4HBIMU rTpeobpasosa-
menamu. [T MeeT QNOAHLIA 8binpaMUMEnb N aKmueHbIl ebinpamMumen.

HomuranbHoe exodHoe HanpsxXeHUe LUOAHOrOo eblnpamumens 1100 B nepeMeHHOro Toka, a akKmueHoz20 8biNnpamu-
mensa — 900 B nepeMeHHoro Toka. KBMBaNEeHTHOE HOMUHAabHOE 8X00H0e HanpsaxeHue [1 paBHO HanbonbLleMy BXOAHO-
MY HanpsbkeHuto npeobpasosateneit, T. e. 1100 B. daHHblit 3/7 knaccnuumpytot kak 3/7 BLICOKOTO HamnpsiKeHus.
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PucyHok A.5 — lMpuMep HuUskoBonbTHOro 3f7 ¢ AByMA NapanfefisHo coefUHEHHBIMM
BXOAHbLIMU rIpeobpasosamenamu
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PucyHok A.6 — lMpumMep BbICOKOBOMNETHOMO 3f7 ¢ AAByMs NapannenbHO coequHeHHbIMU
BXO[HbIMUW ripeobpasosamensmu

A.3.5 371 c nocnegoBaTenbLHO coeAMHEHHBIMU BXOAHbIMY Npeobpa3oBateniMu

Ha pucyHke A.7 npeactasneH npumep 37 ¢ 4BYMSA NOCef0OBaTENbHO COEAUHEHHBIMU 8biNPIMUMENIMU.

HoMuWHanbHoe exodHoe HanpsxeHue Ha KaxaoM AUOAHOM ebinpsamumene — 440 B nepeMeHHOro Toka, a sKkBuBa-
NeHTHOe HOMWHaMbHOE BXO4HOe HanpsikeHue /7 onpefenseTcs kak CyMMa 4BYX KBUBaNEHTHLIX HOMUHAMbHBIX BXOAHbIX
HanpskeHuid, T. e. 2 - 440 = 880 B. JanHbll 3/7 knaccudmumpytoT Kak 37 HU3KOro HanpsixeHus.

Ha pucyHke A.8 npedcTtasneH gpyroii npumep 37 ¢ ABYMS NOCNeA0BaTENbHO COELUHEHHBIMN 8bITPAMUMENIMU.

HoMuWHanbHoe exodHoe HanpsxeHue Ha KaxaoM AUOAHOM ebinpsamumene — 660 B nepeMeHHOro Toka, a sKkBuBa-
NeHTHOe HOMUHaNbHOe BXOAHOE HanpsxeHue /7 onpefensioT Kak CyMMy ABYX 3KBUBaSIEHTHLIX HOMUHASBHBIX BXOAHBIX
HanpsbkeHuid, T. e. 2 - 660 = 1320 B. JarHblil 3/7 knaccuduumpyroT Kak 3/7 BbICOKOTO Hanpsi)eHus.
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PucyHok A.7 — NpumMep HU3KkoBonsTHoro 3/7 ¢ nocnefoBaTensHO O6AWHEHHBIMUN 8bITPIMUMEnamMuU

an
K
n
AvopgHbiv
“‘“‘ Bbinps- 3 U
-ypoB-
l\JI\";‘ 660 B murene HeBbIA ‘ft“ UAN1
A1) Y MHBEPTOP A1)
3,3 kB “ AvonHbIi :‘Kae'l";l’: 1200 B 1200 B
XY BbINpsi-
660 B MuTENb
BxoaHow
TpaHcdopMarop

PucyHok A.8 — MpuMep BbiCokoBoOnETHOro 37 ¢ nocrnefoBaTenbHO COeiMHEHHBIMU 8bITPSIMUMENIMU

A_3.6 31 c uHBepTOpamMu, coeANHEHHbLIMU B 3Be3ay

Ha pucyHke A.9 npeactasneH npumep 3/7 c uHeepmopamu, COeJUHEHHBIMM B 3BE31Y.

HomuHanbHoe éx00Hoe HanpsXeHue Ha KaxAoM AUOJHOM ebinpamumene — 660 B nepemeHHoro Toka, a aKBU-
BaneHTHoe exodHoe HanpsxeHue 1 onpefensioT Kak CyMMY 3KBUBANEHTHbIX HOMUHalbHbIX 8XOOHbIX HamnpsxeHul AByX
OuoOHbIx sbinpamumened, T. e. 2 - 660 = 1320 B, Tak kak Bce dasbl Tpex UHEEPMOPo8 HaNpPsPKEHUA COeAUHEHbBI U ABa
JNWOAHBIX 8bINpAMUMEN MOryT BbiTb COeAUHEHBI MOCNEA0BATENLHO B LMKIe paboTsl uHeepmopa. [anHblit 37 knaccudm-
LMpYIOT Kak O3f7 BLICOKOro HanpsaXeHUs.
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PucyHok A.9 — lNMpumMep BbicoKoBonkTHOrO 3f7 ¢ uHeepmopamu, COEANHEHHBIMU B 3Be3aY
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A.3.7 31 c MHOroypoBHEeBbLIM UHBEPTOPOM

Ha pucyHke A.10 npepctasneH npumep 3/7 ¢ MHOrOYpPOBHEBLIM UHEEPMOPOM, KOTOPLIA UMEET KackagHble CUnoBble
MOZ YK, MPUMEP UCTONHEHNA KOTOPLIX M306paxeH Ha pucyHke A.11.

HoMUWHanbHoe 8x00H0e HarnpsXeHue Ha Kaxaom cunosomM Mogyne — 600 B nepeMeHHOro Toka, a aKBUBaneHTHoe
HOMMWHanbHOe BXOAHOE HanpsikeHwe /7 onpefensoT Kak CyMMY HOMUHASbHbLIX BXOAHLIX HaMpPsKeHWA LWecTU CUMnoBbIX
mMogynew, T. e. 2 - 3 - 600 = 3600 B, Tak kak Bce a3kl cunoBbix moaynein A1, B1 n C1 coegnHEHbI 1 LLECTb CUITOBBIX MOAY-
nei MoryT 6bITb coefjMHEHbI MOCNeA0BaTENLHO B LuKIe paboTbl Mogyns. daHHbin 377 knaccuduuympytot kak 3/7 BbICOKOro
HanpsXeHus.
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PucyHok A.10 — lNpuMep BbICOKOBOMETHOrO 3/7 ¢ MHOrOYPOBHEBLIM UHEEPMOPOM
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. OpHodasHbIn
AN\ Avonrsiid MHBEPTOP
S\ BbINpPs- Hanpsi-
muTErnb IKEHMS]

PucyHok A.11 — MNpumMep cunosoro Mogyns
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MpunnoxexHne B
(cnpaBouYHOE)

OnpepgeneHne BXOAHOIo TOKa npeo6pa3OBaTen;| n afiekTponpmneoga

PucyHok B.1 — lpumep UCKaXeHNs1 BXOAHOr0 TOKa, BbI3BAHHOTO B/IMSIHUEM
TpexcasHoro npeobpasoBaTens C EMKOCTHOW Harpy3koi

OnpepeneHvne Moxet ObITb ocyuwecTBqieHO MoaennpoBaHmem, pacyeTomMm uUam MUCnbiTaHMeEM C y4eToM crenyrumnx
06CTOATENLCTB:

—M/KMN/3M gonxHbl 6bITb OCHAWEHbI N YCTAHOB/IEHbI C BbiNO/IHEHMEM TpeboBaHuin IEC 61800-5-1 no anekTpobe-
30MacHOCTM.

—M/KM/3M pgomkHbl 6bITb OCHALLEHbl W YCTAHOBMIEHbI C BbIMNO/IHEHNEM TEXHUYECKUX YC/IO0BWIA NPOM3BOAUTENSA B
4yacTu 3N1EKTPOMArHMTHON COBMECTUMOCTH.

- Ana T/KMN/3MN ¢ HECKONMBbKMMY YPOBHSAMW BXOAHbIX HaMNPsXXeHU BXOLHOE HanpsKeHwe AO0/MKHO ObiTb BbiGpaHo
MWUHUMa/IbHOTO YPOBHS.

- Ana N/KMN/3M ¢ HECKONbKMMUW YPOBHAMMN BXOAHOWM 4acTOTbl BXOAHAA YacToTa f0/HKHa 6biTh BbibpaHa BHYTpY yka-
3aHHOro AmanasoHa 4acToT.

—OTHOLLEeHNe KOPOTKOro 3amblkaHua Rsc nuTatowed cetm K HoMuHanbHoMmy Toky MN/KM/3M fonxHo cocTaBnaTb
oT 50 go 200 npu MowHocTAX He 6onee 90 kBT 1 ot 5 go 50 npu mMouHocTAX 60nee 90 KBT.

MpumeuvaHue — [na onpefeneHns BEPXHEro 3HaUYEHWUs BXOAHOIO ToKa MOTYT 6biTb NPOBEAEHbI MOAENNPOBA-
HMe WM pacyeT, OCHOBaHHbIE HA U3MEPEHHOM B UCTbITAHUM C MaKCUMaslbHbIM WM MUHUMA/bHLIM 3HAYEHWEM OTHOLLEHWS
KOPOTKOTO 3amblkaHusi Rsc.

- YacToTa koMMmyTauuu 1 oopma uMnynbcoB M/KM AomkHbI 6bITb YCTAHOBMEHbI MPU M3TOTOBMEHUW, Kak onpejene-
HO NPOM3BOAMNTENEM, U 3a[0KYMEHTUPOBAHbI.
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- Menbityemblit [/KIT, ecrii MHOe He OroBOpeHo, A0MKeH BbITb HarpyXeH deuzamesnem cneayowmm obpasom:

- obecnevnBaTh HOMUHANBHBIA BEIXOAHON TOK [V/KIT (In/lan), M

- o6ecneunBaTb HOMUHANbHY!IO 8bIXOOHYI0 MOWHOCMb (Pg) 0suzamens, KBT, B COOTBETCTBUN C €r0 yCTaHOBNEHHLIM
TUNOoM, Unu

- 0becnedmnBaTb HOMUHAIBHYIO KaXYUWYIocs 8biX00HYI0 MowHocmb (Say WK S,y) VKT, kBA.

- TVKT1, ecnu WHOE He OroBOPEHO, 10MKeH BbITh UCTIBITAH C COEANHSIIOLLMM €ro ¢ ABuratenem kabenem, UMetoLLUm
HaubonbLLUylo, yKa3aHHyo B cneuudukaLum npouseodumens, ANNHY.

- WcnbiTaHust npoBoAAT nNpu noboii TeMnepaTtype oKpyKatowen cpeabl.

- Ecnu HeT BO3MOXHOCTM yCTaHOBUTE HOMUHANbLHYIO Harpy3ky, onycTuMa aKcTpanonsauma B AnanasoHe ot 80 %
no 100 %.

- ﬂﬂﬂ onpejaeneHusa BepxHero 3Ha4yeHna BXOAHOMo Toka 4onyctuMbl MoAernnpoBaHue Uin pacyeT, 0CHOBaHHbIE Ha
JAaHHbIX pesynsTaToB UCTIbITAHMUNA.
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Mpunoxexnne OA
(cnpaBouHoe)

CBeZileHUs O COOTBETCTBUMU CChINTIOYHbIX MEXAYHapOOHbIX CTaHOAPTOB
MeXrocyaapCcTBeHHbIM CTaHAapTam

Tabnuya A1

OB603Ha4YeHWe CChINOYHOro CTeneHb O603HaYeHWe U HauMeHoBaHVe COOTBETCTBYOLLEM

MeXgyHapo4Horo ctaHgapta COOTBeTCTBMUA MeXrocyjapcTBeHHOro ctaHaapTa

IEC 60034-9 IDT MOCT IEC 60034-9 «MalnHbI anekTpuyeckie Bpallamwmecs. Yactb 9.
Mpepens! WyMay

IEC 60038 MOD FOCT 29322—2014 «HanpsxeHus cTaHgapTHbIE»

IEC 60068-2-2 MOD MOCT 28200—89 (M3K 68-2-2-74) «OcHoBHEIE METOAbL! UCMBITaHUIA Ha
BO3JeCTBME BHeLLHUX dhakTopoB. YacTb 2. UcnelTaHusa. Ucneitanne B.
Cyxoe Tenno»

IEC 60068-2-6 MOD MOCT 28203—89 (M3K 68-2-6-82) «OcHOBHbLIE MeTOAbl UCTbITaHUA Ha
BO3JeNCTBME BHELHNX hakTopoB. YacTb 2. enbiTaHus. UcnbitaHue Fe
W pyKoBoAcTBO. Bubpaumsa (cuHyconganbHasn)»

IEC 60068-2-27 MOD MOCT 28213—89 (MOK 68-2-27-87) «OCHOBHbIE METOALI UCTILITAHWUIA Ha
Bo3geicTBME BHEWHUX hakTopoB. YacTb 2. UcnbiTaHus. McnbitaHue Ea
n pykoBoacTBo. OANHOYHLIN yaap»

IEC 60068-2-52 MOD MOCT 28234—89 (MOK 68-2-52-84) «OcHOBHbIe MeTOofibl UCMLITAHUI Ha
Bo3AelcTBME BHEWHNX hakTopos. YacTb 2. Ucnbitanus. Ucnbitanne Kb.
ConsHol TymaH, UUKNMYeckoe (pacTBop xnopuga Hatpus)»

IEC 60068-2-68 — *1)

IEC 60068-2-78 — *2)

IEC 60050 IDT FOCT IEC 60050 «MexayHapoaHbIA 3NeKTPOTEXHUYECKUIA CroBapb»

IEC 60079 IDT FOCT IEC 60079 «B3apriBoonacHble cpeabl»

IEC 60146-1-1 NEQ MOCT 28167—89 «[peobpasoBaTenn NepeMeHHOro HanpsKeHWs nony-
nposogHukosble. ObLmne TexHU4eckne TpeboBaHUA»

IEC TR 60146-1-2 NEQ MOCT 28167—89 «[peobpasoBaTenn nepeMeHHOro HaNPsXKeHWs Nony-
nposoaHukosble. ObLyne TexHUUeckne TpeboBaHUA»

IEC 60529 IDT FOCT 14254—2015 (IEC 60529:2013) «CTeneHu 3awmThl, 0b6ecnevmnsa-
eMble obonovkamu (kog IP)»

IEC 60664-1 — 3

IEC 60721-3-1 NEQ FOCT 2196476 «BHeluHne Bo3aeiicTBylowmne dakTopbl. HoMeHknaTypa

N XapaKTtepucTtukn»

1) B Poccuiickoit depepaLmm geictsyer TOCT P 52560—2008 «MeToabl UCMbITaHWii Ha CTOWKOCTb K KnumaTuye-
CKMM BHELUHUM BO3AEWCTBYIOLMM hakTopaM MallunH, MPUGOpoB U APYrMX TEXHUHYECKUX N3gennid. McnelTaHnsa Ha Bo3feit-

CTBUWeE MbINK (necka)».

2) B Poccuiickoit ®egepauumn aeictayeT FOCT P M3K 60068-2-78—2009 «McrbiTaHWs Ha BO3AEACTBUSA BHELLIHUX
hakTopoB. YacTb 2-78. Ucnbitanus. UcnbitaHne Cab. BnaxHoe Tenmno, MOCTOAHHBIA pexmmy.

3 B Poccuiickoit Pefepauynn aeiicteyeT FTOCT P M3K 60664.1—2012 «KoopanHauus usonsuuu gns oGopygosa-
HUS B HU3KOBOIBTHBLIX cucTeMax. YacTb 1. MpuHLnnbl, TpeboBaHWA 1 UCTbITaHUSA»,
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OB03HaYeHNe CCbINOYHOro CTteneHb OBo3HaYyeHWe U HauMeHoBaHWe COOTBETCTBYHOLLEro

MeXAyHapoAHOro ctaHgapra COOTBETCTBUA MeXrocygapCcTBeHHOro ctaHgapTa

IEC 60721-3-2 — *1

IEC 60721-3-3 NEQ FOCT 30631—99 «Obwme TpeboBaHMA k MalLMHaM, Npudopam u apyrum
TEXHUYECKUM W3AENUSAM B YacTU CTOWKOCTU K MEXaHWUYECKUM BHELLHWUM
BO34EWCTBYIOLLMM hakTopam Npu aKkcrinyatauumy»

IEC 60721-3-4 NEQ FOCT 30631—99 «Obwme TpeboBaHMA k MalLMHaM, Npudopam u apyrum
TEXHUYECKUM W3AENUsAM B YacTU CTOWKOCTU K MEXaHWUYECKUM BHELLHWUM
BO34EWCTBYIOLMM hakTopam Npu aKkcinyatauumy»

IEC 61800-3 IDT MOCT IEC 61800-3—2016 «CucTeMbl CUMOBLIX 3MEKTPUYECKUX NPUBO-
[LOB C perynmpyemon ckopocTbto. YacTb 3. TpeboBaHus K aneKTpoMarHnuT-
HOll COBMECTMMOCTM U crieLuanbHble MeToabl UCMbITaHni»2)

IEC 61800-5-1 IDT FOCT IEC 61800-5-1—2018 «CucTeMbl CUMOBLIX SNEKTpU4ECKUX NpUBO-
[LOB C perynmpyemoiil ckopocThto. YacTb 5-1. TpeboBaHust 6esonacHocTy.
BneKTpo-, Tenmno- 1 3Hepro6e3onacHoCTL»)

IEC 61800-5-2 — 4

IEC TR 61800-6 NEQ FOCT 30533—97 «OneKkTponpuBoALlI MOCTOAHHOIO Toka obLyero HasHa-
YeHusa. ObLyme TexHuveckne TpeboBaHnSA»

IEC 61800-7 NEQ FOCT 30533—97 «OneKkTponpuBoALlI MOCTOAHHOrO Toka obLyero HasHa-
YeHus. ObLyme TexHudeckne TpeboBaHnSA»

IEC 61800-7-1 NEQ FOCT 30533—97 «OneKkTponpuBoALlI MOCTOAHHOrO Toka obLyero HasHa-

yeHus. OBLUMe TexHUYeCKMe TpeGoBaHUsA»

BETCTBUA CTaHOapToOB!

* COOTBETCTBYIOLWIA MEXIOCYA@pPCTBEHHEIA CTaHAapT oTcyTcTBYeT. [0 ero NpuHATUS pekoMeHZYeTcs UCMoMb-
30BaTb NepeBOf Ha PYCCKUM A3bIK JaHHLIX MeXYHapoAHbIX cTaHaapToB. OdulnantHbli NepeBos faHHOro MexXayHa-
pO4HOro cTaHAapTa HaxopuTes B defepansHoM MHGOPMaLMOHHOM hoHe CTaHAapToB.

M pnMmedaHhne — B HaCTOHLLleVI Ta6n|/|ue Mcnosib3oBaHkbl crnefyrouime yernoBHble 0603Ha4YeHUs CTEMNEHN COOT-

- IDT — ngeHTUYHble cTaHgapThl;
- MOD — moguduumpoBaHHble cTaHA4apThl;
- NEQ — HeakBMBaneHTHbIe cTaHgapThl.

1) B Poccuiickoit denepaummn peiicteyer FTOCT P 51908—2002 «O6wme TpeBoBaHMsa K MallMHaM, npubopam u
OPYrM TEXHUYECKUM M3AENUAM B YaCTU YCIOBUIA XPaHEHUA U TPAHCNOPTUPOBaHUSAY.

2) B Poccuitckoit Pepepaumn feiicteyet FTOCT P 51524—2012 (M3K 61800-3:2012) «COBMECTUMOCTb TEXHUYeE-
CKWMX CPefCcTB afekTpoMarHuTHasn. CUCTeMbl 3neKTPUYECKoro NPMBOAa C perynmpyemoit ckopocTbio. YacTe 3. TpeboBaHus

OMC 1 cneunanbHble METOALI UCMBITAHUAY.

3) PaapabaTsiBaetcs BY.1.073-2017 — npuHsATHe B ceHTsbpe 2018 T,

4 B Poccuifckoit ®efepaumn feiictayet FTOCT P M3K 61800.5.2—2015 «CHUcTeMbl 31eKTPONPUBO/OB C Perynupy-
eMolii ckopocTbto. YacTb 5-2. TpeboBaHusA Kk pyHKLMOHanNbHOW 6e30MacHOCTU.
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IEC 60027-3

IEC 60034-1

IEC 60204-1

|IEC 60364 series
|IEC 60721-2-6

IEC 61131-2

IEC 61158 series

IEC 61158-1

IEC 61158-2

IEC 61378-1

IEC 61378-3

IEC 61439-1

IEC 61800-1

IEC 61800-4

IEC TS 61800-8

IEC TS 62578

68

Bubnuorpadusa

Letter symbols to be used in electrical technology — Part 3. Logarithmic and related quantities and
their units (O6o3HaveHWs BykBEHHbIE, MPUMeHsIeMble B aMeKTpoTexHuke. YacTb 3: NorapupMudeckue
BEMUYUHBI U eANHULBI)

Rotating electrical machines — Part 1: Rating and performance (MawwHbl 3nekTpudeckue Bpatyato-
wmeca. Yactb 1. HOMUHanNbHBIE 3HaYeHWA NapaMeTpoB U IKCNyaTayUOHHLIE XapaKTepUCTUKK)

Safety of machinery — Electrical equipment of machines — Part 1: General requirements (Be3onac-
HOCTb MaLWWH. OnekTpoobopysoBaHMe MaLlUMH U MexaHn3MoB. YacTb 1. Obwue TpeboBaHus)

Low-voltage electrical installations (3nekrpuyeckue HU3KOBOMLTHLIE YCTAHOBKMN 38aHUI)

Classification of environmental conditions — Part 2: Environmental conditions appearing in nature;
earthquake vibration and shock (Knaccudukauyms coctosiHuil okpyxatoweit cpeabl. Yactb 2. CocTo-
AIHNA OKpYXaloLLiei cpeabl, Bo3HWUKaloLmMe B Npupode. Bubpauumn n nogseMHble TONYKKU OT 3emMneTps-
CeHun)

Industrial-process measurement and control — Programmable controllers — Part 2: Equipment re-
quirements and tests (M3MepeHune u ynpaeneHue Npou3BOACTBEHHBIM MpoueccoM. KoHTponnepbl
nporpammupyemele. Yactb 2. TpeboBaHus K 060pyA0BaHUIO U UCNBITAHUS)

Industrial communication networks — Fieldbus specifications (CeTn ¢BA3u npombiwneHHble. Cne-
LudmKaLmmn Ha nonesbie WKHbI)

Industrial communication networks — Fieldbus specifications — Part 1: Overview and guidance for the
IEC 61158 and IEC 61784 series (CeTu ¢Bsi3n npoMbllLNeHHble. Cneyndukaummn Ha nonesble WHHLI.
YacTb 1. O630p U pykoBogCcTBO ANsA cTaHaapToB cepuii IEC 61158 n IEC 61784)

Industrial communication networks — Fieldbus specifications — Part 2: Physical layer specification
and service definition (CeTn cBs3n npombiwneHHble. Cneyndukaymn Ha nonesble WWUHLL. YacTb 2.
CneuudmkaLmsa hr3n4ecKkoro YpoBHS U onpegeneHue ycnyr)

Converter transformers — Part 1: Transformers for industrial applications (TpaHcdopmaTopsl npeo6-
pasoBaTtefbHble. YacTb 1. TpaHchopmaTopbl NPOMBILLIIEHHOMO Ha3HaYeHUs)

Converter transformers — Part 3: Application guide (TpaHcdopmaTopbl npeobpasoBaTenbHbLIE.
YacTb 3. PykoBOACTBO MO NPUMEHEHMIO)

Low-voltage switchgear and controlgear assemblies — Part 1. General rules (Annapatypa koMmyTa-
LIMOHHasA U MeXaHN3Mbl YNpaBrneHnsi HU3KOBOSBTHEIE KOMMNeKTHbIe. YacTs 1. Obwme npasuna)

Adjustable speed electrical power drive systems — Part 1:General requirements — Rating specifica-
tions for low voltage adjustable speed d.c. power drive systems (Cuctembl CUNOBLIX ANEKTPONPUBOAOB
C perynupyemoii ckopocTbto. YacTe 1. Oblme TpeboBaHus. HoMUHanNbHbIe TEXHUYECKUE XapakTepu-
CTWUKM HU3KOBOSIETHBIX CUCTEM CUIOBLIX 3MEKTPOMNPUBOL OB NMOCTOSHHOIO TOKa C perynupyemMoi ckopo-
CTbIO)

Adjustable speed electrical power drive systems — Part 4. General requirements. Rating specifica-
tions for a.c. power drive systems above 1 000 V a.c. and not exceeding 35 kV (Cuctembl cunoBbix
3NeKTPONPUBOAOB C perynmpyemoii ckopocTeto. YacTb 4. ObLne TpeboBaHus. HOMUHamnbHbIE TEXHM-
YecKne XapaKTepUCTUKU CUCTEM CUNOBLIX NPUBOAOB NepemeHHoro Toka ceeie 1000 B u He Gornee
35 kB)

Adjustable speed electrical power drive systems — Part 8. Specification of voltage on the power
interface (CucTteMbl 3NeKTPONPUBOAOB C perynupyemon ckopocTblo. YacTe 8. Cneymndpmkauyus Hanps-
XEHUS Ha CUNOBOM COMNPSXKEHUN)

Power electronics systems and equipment — Operation conditions and characteristics of active infeed
converter (AIC) applications including design recommendations for their emission values below 150
kHz [CucTeMbl 1 o6opyaoBaHWe ANA CUNOBOW 3MEKTPOHWKU. YCNOBUA 3KCNyaTauuu U Xapakrepu-
CTWKM npeobpasoBaTensi anekTpudeckoit sHeprm (AIC), Brtodas TpeboBaHUs K KOHCTPYKUMK Ans
3Ha4YeHWn nanyyveHnsa Hwke 150 KMy



EN 50495

EN 50598-2

EN 50598-3

EN 50325-4

CSA C838-13

ANSI/AHRI 1211
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Safety devices required for the safe functioning of equipment with respect to explosion risks (3a-
LUTHBIE YCTpoiicTBa, HeoBXoAUMble Ans 6e30nacHoro yHKLMOHMPOoBaHUS 06opyaoBaHUs Npu pucke
B3pblBa)

Ecodesign for power drive systems, motor starters, power electronics & their driven applications —
Part 2: Energy efficiency indicators for power drive systems and motor starters (3konoruyeckoe npo-
€KTUpOBaHWe CUCTEM CUMOBLIX MPUBOLOB, MycKaTenei, CUNOBOA 3NEKTPOHUKU U UX MPUMEHEHUN.
YacTb 2. MokasaTenu aHeprospdeKTMBHOCTH AN CUCTEM CUMOBLIX MPUBOAOB U NyckaTenei)

Ecodesign for power drive systems, motor starters, power electronics &their driven applications —
Part 3: Quantitative eco design approach through life cycle assessment including product category
rules and the content of environmental declarations (Skonoruyeckoe NpoeKkTMpoBaHWe CUCTEM CK-
TOBbIX MPWBOAOB, NycKkaTerneii, CUIIOBOI ANEKTPOHUKN M UX NPUMEHEHUI. YacTb 3. KonnyecTBeHHbIN
noaxog K 3Komnorn4eckomy npoekTUpOoBaHMIO NyTEM OLIEHKW XU3HEHHOTO LMKIa, BKIoYasi kateropuu,
npasuna u cogepxaHue aKonorndecknx gexknapauin)

Industrial communications subsystem based on ISO 11898 (CAN) for controller-device interfaces —
Part 4: CANopen [[NogcnucTeMa NpoMbILLIEHHOW CBA3M Ha ocHoBe cTaHfapTa ISO 11898 (CAN) ans
UHTepdeiicoB koHTponnepa. YacTte 4. CANopen]

Energy efficiency test methods for three-phase variable frequency drive systems (MeToabl ucneitaHuni
SHeproadPeKTUBHOCTY ANA TpexdasHbIX HYacTOTHO-perynupyemMbIX NpUBOAOB)

Performance Rating of Variable Frequency Drives (OueHKa Npou3BofUTENbHOCTU YacTOTHO-perynu-
pyeMbIX NPMBOAOB)
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YK 621.313.3:006.354 MKC 29.160.30;29.200 E60

KnioyeBble cnoBa: MalMHbl NEKTPUYECKNE BpaLLaloLLMeCcs, CUNOBLIE NPUBOAbI NEPEMEHHOIO TOKa
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