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rocT IECTS 60034-31—2015

lpeancnosue

Llany, ocHOBHEE NPAHLANG W NOPALOK NPoOBEdEHKA palioT No MERICYIApCTREHHOR CTAHGADTHIAUMM
yoTasoaneks MOCT 1.0—2015 sMexrocygapcTEBEHHaEA CHCTEMA CTAHI3PTHIAUMK. DCHOBHEIS MONOKEHWA:
MOCT 1.2—2015 «MewrocygapcTBEHHAA CHCTEMA CTaHJAPTMaaUMK. CTaH4apTel MEXIOCYAADCTEEHHLIE, Npa-
BUNA W PEKCMEHGALWA MO MEKTOCYIAPCTEEHHON cTaHdapTHIayHK. Npasrna paspadoTkK, NPWHATHA, 0GHoB-
MEHAA W OTMEHbI»

CeeacHWA o CTaHOapTe

1 NOOroToOENEH OTEDBITHM akUWMOHEDHEM OSUWECTECM «BCEpOCCHRCKMA Hay4YHO-KCCNedoaa-
TENBCKWA AHCTATYT cepTadukaukns {0AD «BHHMWC») va ocHope cOBCTREHHOM MNEepEBoga Ha PYCCKWA
AIEK AUMMOASHYHON BROCHK MENIYHADOOHOIC CTAHAAPTA, YKAIAHHOMD B NYHKTE 3

2 BHECEH PegepanbHuiM SreédiTcTeomM N0 TEXHWYSCKOMY Pery MTADOBEa K M METDONorMK

3 NMPUHAT MewrocyaapoTEEHHBIM COBSTOM MO CTAHJAPTAIAUWH, METPONGrHH W CepTHOHEILAM
tnpotokon of 10 gekadpa 2015 r Me 48-2015)

3an PHHATAE NPOronoCOsanK:

“DETHDE‘ HAMMOHOEEH & CTOAHER H:Dj.'. CTPAHE I 5 DGHUHL.IHFI!'IDE' HAHMBHOBIHEE HIALWOHENEHON DEriEd
no MK [WCO 31686} D04 —97 ACD 31486 b0L-—97 no CTAHOAPTHSLLHH
BpMEHRA A0 BlrskoHoMUEY Pecnybnne ApmeHmns
Hupriaun KG Keipreacrangapt
FoccuA RLU Poccrannapt

4 Mpskaaom DeqepankeERore AareHTETES RO TENHWNUBECKOMY PEMTIMDORIHMID ¥ MeTponors o 19 anrveTa
2016 1. Ne 920-cT MexrocynapcTeeMHel cTangapt FOCT IECTS 60034-31—2015 peapex 8 AeRcCTEME B Ka-
YECTEE HAUWOHANLHOMD CTangapTa Poccwihckon Pegepaunn ¢ 1 sapta 2017

5 HacToAwWhA cTaHaapT AOeHTHYEH MEmayHapogHoMy gokyMeHTy [ECTS 80034-31:2010 « MawwvHb
INERTEWYECKWE Bpawaiiorecs. HacTe 31. Bubop aHeprosddesk THEHLIX GBEWFATENad, BRNICYan NpHBoOE © pe-
MYMADYIOWER CKOPOCTRID. PYKOBOOCTED MO NpdsMesHeHdio: {sRotating electrical machines — Part 31: Selection
of energy-efficient motors including variable speed applications — Application guidex, |IDT).

B painene «HOpMaTHBHLIE CCuIMKMD W TEKCTE HACTCALLErD CTAHJALRTA COBUIKK Ha MERIYHADOOHLIE
CTAHAARTEl AKTYANHINPOBAHE.

MexnyHapoaHeli cTaHgapT paipaborad TexXHA|ECKMM KOMKRTETOM N cTadgapTraaymy IECTC 2 «Bpa-
LADWWECH INEKTPHYECKWE MALWHE ».

Mp# NpHMEHEHRA HACTOAWETD CTAH0apTa DeRCMEHOYETCA MCNONsI08aTE BMECTD CObIMOYHEIX MENHTY-
HAPOOHEX CTAHGAPTOR COOTBETCTEYHIWLME WM MERMOCYIapCTEEHHEIE CTAHOADTE, CESIEHWA O KOTOPRIX NpH-
BEOeHE B OONONHWTENBHOM NZHNo¥eHNA TA

& BEEJEH BEMEPBLIE
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Hubopsauud of UAMSHEHUAX K HACMORWeMy cmaqdaomy nybnuskyemcs @ exezodHo U20a638000 LiM-
opMayUOHNOM YKAZAMEnE « HAUUoHANEHEIS CMARDEDMbEIY, & MEKCH LIMERSHLL U NOADIEIE — & EXEMe-
CAYHO UIdaaaanily LHDopMaLUoHHEX Yralamanas «Hayuonansbse cmaddapmes. Commasmomeayaias
UHEBODIALLA, YAOdoRAIeHIE U MEKCME DAIMELIOMCA MAKKe 8 UHPOOMBUUOHHOD CLUCIMaME OOLLE S0 MOfMk-
0EANUA — MO oghuyuAnbHoM caiime GedepansHo20 A2EHMCTEa N0 MEeXHUYECKOMY DE2YTLUDOSINUN L Ma-
mpanaau 8 camy Mumepsam (www gost.r)

@ CrampapThHgopm, 2016

B PoccHdckol Pedepauki HACTOAWMWA CTARAAPT HE MOHeT GbiTh NOAHICTER WNW YACTHYHE BOCMHPOKI-

BENEH, TMDAKMDOBAH W DACNPOCTPaKEH B KaHECTEE OHUKANEHOMD Hagak1a Gaa paipelwserna GegopankHoro
AT@HTCTRA NO TEXHHUSCKOMY PRMYNUDOBAHKIO M METOOMNOTMM
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Beenenue

HacToAWMA CTEHASPT COOeP#WT PYROBOIALME YEASEHWA N0 HCNOMbI0BAHMID IKOHOMWYHLIX OBUraTened
C MOCTOAHHDN WK PEMYMMDYEMON CKODOCTRI0 W HE K3CAETCR YMCTD KOMMEDHECKHY ACNExToa IToH Npobneml.

CTaHgapT CXBaTLIBAET HE METOOL: NONYYEHWA BLICORDH JPDETHEHOCTH, 3 MCNBITAHKA, KOTODLIE JaT
FAPANTHID 88 ONPEJEeneHHOTT YpoaHaA,

B TeyeHme nocneqlix 15 NeT Bo MHOMMK pervoHax MUpa NPHMEeRAT Tpexazibie acHHXpoHHEIE OBW-
FETEMNA G KOPOTHOIAMKHYTLIM POTODOM MOWHOCTEN NopAgka 200 kBT, nockonoky DEWMATENH TAKOH MOLHOCTH,
KaK NPABKND, CEPYAHONG NPOWIBECHCTRA, YCTAHARNKEAWTCA NEAKTMHECKH NoBCody. KOHCTRYRUWA 3THX OBMra-
TENEH HacTs JHKTYETCR NOTPEGHOCTAMM PhiHEA BNarodaps WK oTHOCHTENLHS HEBLICOKOW CTOMMOCTH, OQHIRD
WMBAEHHD MO NDHYKHHE TAKOTD KpWMTERHA BeIfODE HAWSRICLW WA NPHOPHUTET HHECTDA He OTGABANCA ManomMy no-
TReOne s IHepriaM.

Ona opyratengi ¢ HOMUHANBHOR MOWHECTEK T MBT 4 Bbille, kKOTopBE ODBIYHO WAMOTOBRNRIOTCA NO 3a-
HAY, BLICORSA IROHOMUHNHOCTE BCarda Deina oQHOM WA BERHERLLKE Uanen NpoosTH PORaMKWA; Wk sodddrig et
MNONeIHoro eRcTEMA NpW NoNHOW HATPY3IKe NexKT B QWManalone oT 95 go 98 %. 3anadHed KM D opdratens
OB LIYHD ABNRETCA YACTLH KOHTPRKTE Ha Bro NPUoODPETEHNE, W HITOTODUTENR MAYT WTPpadiHble CAHELHA B Cy-
YaE HEBENONHEHKA EOHTDAKTHES 00A3aTENsLCTE. 3TO 3HAYMT, YTO NPW HAZHAYEHMA KNACCOE IKOHOMMHHOCTH
No@sileHHble 3Ha4eHra KN otx00aT Ha BTopoi nnad.

B HacToAWEM CTaHgapTe NPUMEeHEHEl CNEYILLWE WHHEOTORME BROENEHWA:

= TpeBoBAHWA — CRETNLIA,

= TEPMWHE — NONYHADHBIA,

= METOObI HCNBITAHWA — EYQCHE:

= MPHMEHAHIRA — TETHT.

Wl
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rOCT IEC/TS 60034-31—2015

M E M T 0O C Y O APCTUBEUHU HUBGB H C T A HOAPT

MalwKnHii INeKTpUYeckie BpalauMech
YHacTte 31

BoiGop aveproaxp e THEHLIX QBMraTened,
BEMKOYAA NPABOOL © PETYNHPYHOLWEN CHKOPOCTLIO

PyxoROOCTED NO NPHMMaHEHH

Fotating alectrical machines — Part 31:
Salection of anergy-afficient motors including vanable speed applications — Applicabion guide

Oara egegeHas — 2017—03—01

1 OBnacTe NpUMEHEHMWA

B HacTosweRl 4acTd cepuy cTangaptor [EC 6003534 npeacTaBnerds DyKOBOOALKE YRAIAHKA N PELIEHKIO
TEXHHHECKMYE BONPOCOD MPMMEHEHWA IKOHOMAYHLIX TpEXpasHe ANekTpogaMraTensi. DMK JaTparkeainT He
TOMNBEKD NPOWIB0AWTENESA JERMATENER, WIF0TOBWTENEN KOMNMeKTHINS 0D0pYO0EaHKA, KOHEYHEE NoNLIGOaTE-
ned, perynauMoHEBE W 33K0H00aTENEHEIE DPIaHL!, B0 W BCE PyTHE 3aWMHTEDECOBaHHBIE CTOROHE.

JauKan TexHn4eckas CNeyntivEalH A NPUMEHAME KO BOEM ANEKTPHHYECKHM MALMHAM, KO0TOp6IE OXB3-
TREROTCA cTaMgaptom |[EC 60034-30, corako HoNbwan 4acTe HHOOPMELKIA AMEET OTHOWEHWE TAKEE 1 K
ACHHXDOHMEIM DBUMATENAM C KOPOTEKOIAMEHYTEIM DOTOROM C BhIXOQHON MOWHOCTEI Baiwe 373 kBT

2 HopMmaTHBHbLIE CCbINKK

MepeYUCNEHHLIE HHEE CChIMOYHEE GORYMEHTEH OORIATENEHE ANA NDUMEHEHWA JaHHOMD AOKYMEHTA.
B cnyyae DarvpoRaHHBIX CCEINCK A8RCTEYIOWMM RENASTCA TOMBKS YESIAHHIE WI0AHWE. TTPHMEHATENEHS K
HEOATAPOBARHBIM COBITOYHEIM JOKYMENTAM NDUMEHANTCA WX CAMBIE NOCNEOHAE MANEHUA (BEMNI0HAR BOS No=
CHegYIOWNE WIMEHEHAA ).

IEC 60:034-1 Rotaling electrical machines — Part T: Rating and performance {(Maliune a0exmpueckue
BoaWaLecH. Hacme 1. HoMubaneHele U paboyuie XxapakmapuciniKg)

IEC B0034-30 Rotating electrical machines — Part 30: Efficiency classes of single-speed, three-phase,
cage-induction malors {IE-code) [Mawuns: anexmpuseckue spayacwiecs. Yacme 30, Kraces KN oduic-
CHODOCMME MPeXDainbiE acuHxDoHKEE deusameaneld ¢ KODOIMKOIAMIHTTIEN DOMmoponm (Kodes TE))

3 TepMmuHbl, onpegeneHWA U CUMBONHYECKWE obo3HaYeHHA

3.1 TepmuHbl M onpedencHAA
B HacToAWEM QOKYMEHTE NPWMEHAKTCA TEPMKMHE M onpegensdna Ma [EC 60034-1 1 IEC 60034-30.
3.2 CvmBOonMYyeckHe oBoIHaYeHKA

B, — HOMMWHANEHEIR KT, %
i, — pacueTHed KMNA, %

Wanauue odmuHansHoR
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fy, — HOMWHaNsLHaA YacToTa, Iy

My, HOMWHANEHAA CHKOPOCTE BRALMEHWA, 0B/MUH

Py, — HOMMHANLHAR BLEKOOHAR MOWHOCTE, KBT

Ty HOMMHANEHEIH BRIXOOHGR KDYTALKA MOMEHT, Hi

Uw — HOMHHANLHOE HanpRxaune, B

4 OBwMe NnonoMeHWA

FIEHT pHdECE e Mexainyecsue

EQRMNOHEHT B EORMOH BHTH
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Pucyror 1 — ODwmi oBz0p paani4Hex 3eeHEEE CHETEM 3NELTPONPHMEOLA.
B HOTOPLY SO0AMIHHE 3EOHOMAR SHEPrETHHECHAL 33TRar

FEOHOMMS IHEDMWH MOWET QOCTHIATHCA B PATHBE IBSHBAX CUMCTEM HEKTPONpHECOE — B 3ABUCHMOCTH
OT PEHHME WX paGoTel [HEMPEDBLIBHOTG HWNW NPEPBIBUCTONO}.

B cnydaa HeNpepbLiBHOMD PEMAMA BAXHYK POk @ IKOHOMAW IHEDTMH WrpaeT noebiwedkne KO
ABAraTend. Yoenvderue ko3@d MUWEHTa MOWHOCTH (33 CHET NPpMMEeHeHA A YacToTHoM npecbpaloaartenn
WM CHHEPOHHOMS OBWIaTena) MoeT cnocobcTaoBaTh YMEHbLUEH M NoTepk MowHoCTH {I*R) B kabenax.
CNTUMWIALNA MEXAHMHYECKKY Y3N08 (PEAYKTOPOE, PEMEHHKBIX NEPEOaY, HACOCHEX Arperaton, BEHTHNA-
TopoE W Ap.) cnocobia fate ropaznoe Gonblwyio IKOHOMHIO, YEM YOOBSPLWSHCTEOEAHWE CaMOTD ANeKTpo-
ABATATENA.

MizaT IHZYEHWE W ESHEPETHER 0hNacTe NPHMEHEHKA, TAK KaK BO MHOTWR CNYYaax CyWecTReHHaA 3Ko-
HOMWA NOTPESNREMOoR IHEPTMN MORET DkiTe NOMNYYEHA 33 CYET PEMYMIMPOEAHKER HAMPYIE NPHENAGHON CK-
CTEMEl, B 3THX CMYYaAX YacTo OKASHEIETCA NONEIHEM WCNONEI0BAHWE PEMYMHEOEIHWA CKODOCTH BPaLEHHA
INEXKTOHYECKWY MALLWH B COOTBETCTEAM © MIMEHEHWEM NOTPEGHOCTER B ANEKTPOIHEDTHIA.

OBbIHMHT NPHHOCAT BRirogki @ NpABHNEHD SPraHnuacBaHioe TexHWYeckos obonyxraadike. 0N MHOMMX
MPOMBILNEHHEIK NPEANFUATHA XapakTepH BRCORGE IHEQTONoTREBNeHAE B HHIKOBONETHLIX LENAR yNpaeme-
HWA (Kak npaenno, 310 OnieakT 24-BONETOBRIE WCTCHHHEM NHTAHWAL B 3Tdx yonoadax JOoNMHE WMCNoNe30-
BaThCA BEHCOKOMPDEETMEHBIE HWIKOROMNETHEIE MCTOYHKKK, 1, BCTM 3T0 BOIMCHHD, MDY ONWTENEHLIX NEDACLaK
APOCTOA NDESNDWATHE OMEHD IAKPEIBATECA (HANPUMED, Ha BEIXOOHEIE M MEAZaHMYHBIE JHA ).

2
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110
HoMuHankHaA BEMOOHEA MOWHDCTE, BT

B - gevrarans enacca |E2;

B - AevraTens knacca [E3

O — geMratens [E2 + npeolpasoeaTens;

I - Zedratents [E3 + npeofipassesTens;

B - aevratens [E3 + npecfpasoeatant + TODMOIHER HSTYILKS

PriyHoR 2 — THnWuHbIe NOTEPH B QBATETENRE © HHIKAK 3HepronoTpebnasren,
Mpenipaz0EaTenAs ¥ ANSKTROMERSHWYSCEME TODMOSHEL CHCTEMEX

Ha pucysge 2 npegcragnes obWWK ob3op THNWYHEX NOTEP: MOLWHOCTH B JHeprocte perariliMs aawra-
TENRX B CPARHEHWH C THAWYHLIMK NOTEDAMA B CHCTEMAX CHNoBOTS NPWBOOA, BEMOYaa OBAratend o npeob-
PAIOBATENAMKM H23CTOTE MATANLLENA CATH, OCHALWEBHHEIE M HE OCHALLEHHBIE KATYLWKAMA ANEKTPOMEKIHNHECKAX
TOPMOIDE.

B npMKnagHesx CHCTEMAaX C NPEPLIBMCTEIM DEXKMON PYHELWCHWDORAHKA OBWMETENA © MANLIM NOTPE-
CNEHASM IHEPrM He ocoBernio 2P derTHEHE ¥ MONYT Jase NoTpebnaTe SoNbWe IHeprii BCneqcTeMe Bod-
PACTAHMA WX AHEPLMOHHEIX M NYCKOBRIY TOKCE, B Takky NpMNOHEHMAY NoTpednesHte IHEDMIH H3 CTagMK Nycka
MOMET DTl CORPALLEHD NYTEM 0DECNEYEHMA MMHEAHOID XAPaKTERA WIMEHEHMA TOKA C NOMOLLEM YACTOTHOMD
npeotpazoeatensd. CoXpaHeHHE IHEDMME B NDEDGLIBACTOM DEKKME MOMET NPMHECTA OLLYTHMBIS BEMogR, KOf-
ga paboskil WHKn OEWMATENA BnYaeT 8 ceba daiel PEKYNERATHBHOM TODMOKEHKWA [(HANDMMED, B NpWBOdax
nedenok, NHEToE, NOJBEEMHBX KP3HOB U T. N.).

5 KoadhdhmuyMeHT nonezHoro AencTBMA

51 Odwme nonomeHUA

HooddbkuyvedT noneadonn aekcteda (KMNA) gasvratens — 370 sepa 2P esTHEHOCTH Npeobpascaanka
ANEKTPMHECKOR IHEDMK B MEXaHAYECKYI0, BRDaMAEMAR OTHOLIEHWEM BhIXOOHOH MOWHOCTI KO BXOOHON.

BamodHaR MOWHODME HaixadHaR MOLHOCTE

R0 = = ;
BrodHam MouRocms ExadHan MOLWHOCME + Rameny

Jraverna KND pavratened oDeMH0 NPUBOOATSA NPHMEHHTENEHS K HOMAHANEHOA HATDYIKE, HO MOTYT
OABATECA TAKKE NEHENMKERHBIE AHAYEHKA ANA 34 ¥ TONCEMKHON HOMUHANEHOE HArDY KM,

Kak nokaaans Hiwe, BoaddrMUMeHT NOASIHCTo JeRCTEMA ABMIaTanA 3aBUCKT MAaBHeiM 0Bpasom oT ero
HAMDYIHA, HOMUHANLHOW MOLIHOCTA W CKOPOCTH BPALLIEH KA

Pa3spaboTka anekTpoHHOW Bepcumn - nopTan GostExpert.ru 9/40
CTpaHuua OoKkyMeHTa - https: tExpert.r t t- 4-31-201


https://gostexpert.ru?utm_source=pdf&utm_medium=71050
https://gostexpert.ru/gost/gost-60034-31-2015?utm_source=pdf&utm_medium=71050&utm_term=page

MaCT IECITS 60034-31—2015

a) naseHeride KN & 3aBKMcHMOCTY OT HArpY3kkd ARNASTCA OCHOBHOW BHYTDEHHEN XapakTepHCTURDH JBW-
rateneé; paboTa GEAraTens nod Harpyakod, CYLWEcTEESHHD OTNHYAIOWEACA OT HOMWHANLHOH, MOKaT NpHBO-
OWTE K MameHeHdn aro KNO {cym. pacyHok 31,

b} obeiqne KN geWratensid npW NonHOHE HArpyake B03pacTasT C YEENHYeHHEM WX DHIMYeckis paine-
OB ¥ HOMWHANEHON BelXCOHOR MOWHDCTH,

C) NPH OQHHAKOBO N HOMHHANERSA MOWHDOCTIA ABMMATENHM C SONee BuICOKOH CHOPOCTRID BpaleHis olmiy-
MO (HO HE BoErga) MMenT | bonee Beicokka KMNO; 0gHako 2T0 HE 3Ha4HT, 4TS BCIO annapaTtypy CneqyeTt oc-
HALWATE BRICOXOCKOPOCTHRIMI OEMrATENAMK, B TEX CNyLadx, Korga Ana nonyYeHHa Gonee HWaKkol CRopocTM
ToetyTCA MEXIHWIME! 88 NoHReHHA (HanpUMep, NeGegky KNk PeayKTOR ), AoNCNHATENbEHLIE NOTEDK H3-33
ApAMEHEHRNA GEMATENEH C BRICOKDR CECPOCTHID BOAWEHNA MOFYT NPHMBECTE K yMeRsledns KN go ypoasa
HE OECTEHBASMOrD HIKOCKOPOCTHEIM NDAMBIM MPWa0A0M.

CywectayeT ONpeneneHHan IaHCcHMOCTE MERY HOMWHANEHOH CKODOCTER BRaleHHa (o) 1n KIMNO
ACHHXPOHHOMD OBATATENA © HOPOTEOSIMEHYTEEM DOTODOM: HEM HHME HOMHAHANLHAR CROPOCTE, TEM MeHble KO,
MOCKONERY MEDOR NoOTEpE B COMOTEE POTCDE ABNSETCA XADAKTELHCTHED CHONBKEHHA JBWrATENA [CHOTREEHASM
HA3BBABTCR DAIHOCTE MENTY CHHXDOHHOR W paboYel CHOPOCTRIO). 3TOT NOKaISTENE, BeIDEMAEMEE B NPOUSHTAX,
pEBEH PaIHOCTH CROPOCTER, DenesHHON Ha CHHEXPOHHYID CHOPOCTE KM ysHOMeH oW Ha 100, Tawnm oGpaaom, acuH-
KPOHHBIE ABKrATENH MOBOR KOHCTEYHLMK © KOROTECIaMEHY TiM DOTOROM, XaparTEnHayEMBIE CHONBEEHWEM MEHb-
Wwie 3 %, BCEMDA IKOHIMHHHEE, Y8M JBWraTeni, WMeiowme GoNbISs CRONLREHNE, W NoToMY W JOM#HH0 OTJaBa k.
CHA NPEONCHTERKE BO BOEK CMYHaAK, KOMa CoOTEETCTEYIOWAR NDHENAOHEA CHOCTEME GOMYCHAET WX NDAMEHEHAE.

MpW TAKKE HAMPYIKAX, KAK HACOCKH, BEHTWIATOPE M BOAOYIWHEIE KOMMPECCODLI, MOMHO MOMYHHTE Cy-
LWECTEEHHYI0 IKOHOMKID JHEDTHK 338 CH4ET WCHONbLI0BAHWA MHOTOCKOPOCTHON OBMIaTENs WNe JBWratens o
perynMpyesol ckopocTein. CneayeT, coHako, OTMETHTE, 9T0 KM MHOMOCKOpOCTHOMD QBMMATENA Ha Kawx oo
patoyen CKOPOCTH ORAILIBAETCR HECKOMBRD HUKE, YBM ¥ GOHOCKOPOCTHOMD JBMraTena © conocTaBMMEBIMA HO-
MAHANEHEMA X3DaKTepUCTHEAMKA. DOHoODMOTOMHEIE MHOTOCKOPOCTHEE OEWMIaTENK [HanpyuMen, © obmMoTro
Nanangepa) obeiuHo GelBa0T DONEs IKOHOMWYHEIMHE 0 CPABHEHWID © OBYXOBMOTOMHBIRMIA.

[evratend, koTopble aboTanT HeNPEpEIBHD WK B TEYSHWE OAMTENBHLIX NEPHOO0E BREmMEH, Npeno-
CTABNAT OOBONEHT BOraTeie DOIMOMHOCTH ANA CORPALEHKA JHepronoTpebnedqA. Mpumepasn Takus chep
MpHMEHEHKA ABNKIOTCA TEXHONOTAYECKIWE ArDEraTLl, NHEAMATHYECKDS COODYIO0BAHWE, HACOCK! M MHOMAE THMLI
MECMBILNE HHER YCTIHOBOK,

Cpegn MHORECTER ABWraTenel, paGoTauwHy HENPERLIEHD, BCThE MHOMECTEO TAKMX, KOTOPEE WCMHOMk-
IYIOTCA KDATHOBDEMEHHO M MMEIOT O4eHE MaNYIo CYMMaDHyYo HapaboTky Hacos 3a rog. Mpusepasin Takono
MoMEHEHWA MOTYT CNYRHTE GBUTaTENA BEHTWNER, NDHEOOE W0S0BEIX BOPOT, NPOMBILINEHHEE YCTRORCTREE
OTEPRIDAHAA ABEDSA, oA DHBIE TOMMTL KW KAHANKWIALWOHHBIE HacOCR. Bo Boax aTHK cNy4ars MaseHe we KO
ApdraTena we Dy0eT OK33ILIBaTh 33METHOMD BIMAHWMA HA CYMMapHBIE JHEPO3ATDATEI, NOCKONLKY NoTpebneHHe
IHEDMMH MANO 1 yeenwdedne KM sMokeT NprBecTH K yxXyawe o Tpedyemex paboyny xapaKTepucTe.

Hefonewoe yaenwdedwe KMNO 084raTtena Ha HECKONBKD NPCLUEHTHBIX MYHKTOB MOMET COOTRETCTBOERTE
BECHLMA CYLLECTESHHOMY COKDALLEHWI NOTEDL B JBwratene. Hanpyimep, Npd HEWIMEHHOW BoiXOOHONR MOLL-
HoCTW yeenuHedse KMNO ¢ 75 go 78.9 9%, ¢ 85 go B7.6 % wnK ¢ 90 oo 81.8 % ooHadaeT b KangomM cnyyas co-
KpAWeHe IHEpeTHYeCKKE NoTepk Ha 20 %.

Tak kak KMNO, K3k npaekno, B03AgacTasT © yEENHYSHHWER DAIMEPOE GRAMATENA, BRICOKOROMETHEIE IMEK-
TOMHECKWE MALMHEI © BaIXOQHOA MOWHOCTES Bullwe T MBT obsivro umenT KNO Sonswe 95 %.

MpuumedaHue — TMOCKONERY BLEDAHAR MOWHODTE 3NEETPOOSMIATENA BO3PaCTAET NPONOPUADHANEHD HBAAPE-
Ty SUAMETEE &M ROTORE, AUNYETUMOS DECCEAHME TEMNE YBENMYWEIBTSA MOYTH NMBEEHD, CnegossrensHo, HeoGxoamumsin
yonoeden pazpabotin ones MOwHbE AEMIETENSA ABNASTCH NossiIwEHWwe Hx KNO.

5.2 Motepw B ABKraTens

ANeKTPOOBATATENL NPECODAIYET INEKTPAYECKYIE AHEDTD B MEXaHWHECKYIO M B ITOM NPOUSCOE MODO-
AABT NOTEQA IHEDTHK, KOTODLIE MOMYT GhiTe OXapaKkTEpWaoBakbl CNESYIOLWAM OBDa3IomM:

ajlMoTepsy B INeKTPWYECKON Y3cTH (B CTATORE W POTOPE), IABMCALLME OT HArpyakd. Tok, NpoTesaiiy«i
weped 0BMOTKA CTATORE W pOTORa, NOPOEOAET NOTERH, NEONODUKOHANEKEE NPOWIBENEHWK KEZODAT TONE Ha
conpoTManedue ofmator (IER) noTepy B pOTOPE BOAPACTANNT C YESTMUEHAEM CHOMEXEHIE

biMotepy 8 ®anese, obsl4Ho He AABHCALUKWE OT HArpyakd. NoTepn aToio THNA NopOXOAKTCA MRBHEBM
0GpaI0M B LWKKTOBAHHOM CTANBHOM COPOSYHWKE CTATORE W (B MEHLLIEA cTENEHK) B poTopa. MaruuTroe none,
BaKHOD GNA COIDAHMA KDYTALED MOMEHTA OBMMATENA, NPHESGWT K B0IHMKHOBEHMKD NOTEDL W3-33 NEpeMar-
HAYHBAHKA W BUXPEEEIX TOKOE,

4
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c] Mexank4eckie NoTepil (Ha TREHHE W Ha CONPOTHENEHWE BOANYXKE), HHEAK HE CEAJAHHBIE © HAMDYIKOH.
Takue NoTepd BOIHWERIOT B NOJWHNTHHEAY, BEHTHAATODER W YINOTHEHWAX JBWraTena. B HH3KockopocTHLIN
perrarenAx IP2X, IP4X 1 IPSX OHKM 0SLYHD Mankd, HO MOMYT SOCTHMETE CYILSCTEE HHEE IHa48HWA B KpyNHOra-
BApUTHBEIX, BEICOKOCKOPOCTHEX WAM NONHOCTEID 33KDLITRX OBHMaTENRN.

d) QofapcdHsle HarpyaocdHse (NapasuTHeiE) NoTepd. K atamy TWNy OTHOCATCA A00aBCYHEE OCHOBHSIE
MNOTEPM ¥ BRICOKDYACTOTHLIE NOTEPH B XENess NoTepd B NPOBRCOHWEE OBMOTEM CTATOpa, NOTEPK OT LHpKYNA=
LWOHHBE TOKOE B 0BMOTEE CTATOPA W OT BLICILKE FMAPMOHHE B NPOBOOHAKAX pOTORa Nog, Harpyakci. Boe 3Tk
MOTEPW CHHTANTEA NPONOPLEOHANLHEIMA KEAOPATY KPYTALLEND MOMEHTA.

B Tagnuue 1 Negedydcnedsl pasniyHLIe COCTABNAKWHWE NoTEPE B ABHIATENE, DhiPEMEHHLE B NpoUeH-
Tax OT CyMMapHEIX NOTEPE, KOTOPRIE OHW NPEOCcTABNAKT, M YEA3aHkl NMPORKTHEE B ECHCTDYRTUBHBIE aKTopk,
BIEMAKLLKBE HA WX BENAHWHY.

Tabnweus 1 — PacnpageneHie NoTEPE B TPEXGEZHEE YeTLIDEXNONHCHEE SCMHEDOHHLY OSHETENAL & KOpOTEOIEM-
KHYTEIM POTORaRM

THNA I e HTHAR
A9NA OT Chke AFHEIK
NaTeEph & erONEEHEE
A OAFAT RN

EI-'\-,I:]I:H TS TAKTORE . BRSO EE HE 3T NOTEDE

Morépa B CTaTope ot 30 go 50 TunapasMeps NEOBOOHKKDE H MaTEDUANGE CTAaToR

Motepy 8 poTopes ot 20 no 25 Trnopazmeps NEOEOOHEXDE H MaTERUANDE poToRa

MoTtepn B CEpOEYHUES or 20 a0 25 T¥n W KENWHECTED MAErHWTHOID MATERKMANA

NobapoqHble HETEY 304- oT 3 a0 15 B OCHOBHOM METOOE MINOTOEMEHAR W NDOSKTEPOEaHIA

HBIE MITEEW

TMaTepe HE TREHWE 1 G- oT &5 go 10 HOHCTEVETHEHLIE apasTEDHCTHEY BEHTINATOROE W NOOWWIHRHOE

MpOTHAMEHHE BO30YXS

Kak npagnno, NoTepK B ARMraTens MoryT BbiTe COKPAWEHE! NYTEM YEEMWYEHMA B HeM obbemMa aKTHaH-
Mo ANSKTROTEXHHWYECKOND MaTeDrana, T. & NPOBOOHMKOE W MAarHHTHEX Martepuanos.

5.3 JoSapouHkie NOTEPH B QEWrATENE NpH paboTe ¢ YAcTOTHLIM NpecbBpazonaTenam

MapMoHAKW HANPEWEHHA W TOK3 B SCHHXPOHHLIX JEMrATENAK C KODOTHGIAMEHY TEIM POTODOM, NOpoNaa-
EMbIE YACTOTHEM NpestpaioeaTanem, NPMBOIAT K BOIHHKHOBEHM J00aBoYHESR NOTEPL B MENeis M NoTepk
mowmocTd (12R) B ofMoTkax cTaTopa @ poTopa. CyMMapHaR BEMMYUHE ATHX A0GaAB0HMMBIN NOTEDE HAKAK HE
IABMCHT OT HAMPYIKK W COKPALLABTCA NPM YEENKYEHKKY HacTOTE NEPEKMKYEHHA B npeobpasoBatens.

B HefnaronpuATHRIX CHTyauuax 0obapoYHBe NOTEPKM B OBMrartens, BeidbBaeMmee paboqed YacToTol
npeotpasoBatend, cnocobHal YBENHYWTE CYMMADHLIE NOTEDW B ABWraTens #a 15—20 % no cpasHeH o © Ho-
NOMNE30BIHAEM CHHYCOMZANEHOTD NATAKWETD HANDAKEHWA,

Bones noapofHyYED HHDOPMALKIO N0 3THM BONPOCaM MoMHo HauTK 8 IEC 60034-17 v IEC 80034-25.

5.4 ONeuraTend Sonee BeICOKHMXY KNACCOE IHOHOMHYHOCTH

CEM0ABTCA, YTO NEPEIcRLIE TEXHONOTHAK ANEKTPOTEXHKEN NO3BCNAT NPOWIBOOMTENAM ANEKTROTEXHWHE-
CEOD 0E0pYOORAHMA NPOEKTHLOBATE HOBLIS DBMIATENW KNAcca axeproadkekTraracT IE3 ¢ Donee BrICOKHMM
KMO npW paaMepax MexaddHeckds Hacterd (hnadues, shafl heights etc)), coaBHMMBIX © CYLLECTEVIOLLMBMK
OBWraTenAMy BoNes HHIKME KNaccons JHeproadekTHBHOCTH [HanprMep, onicaHHbiMd B EM 50347, NEMA
MGET 1 OpyTix NOKaNEHEER HOPMaTHBHER QORYREHTaX). [1NA #CNonNkIcEaHKUE TAkWX HOBLIX JadraTanaid obeid-
HO TPEGYKITCA CPEACTES CHROBOA ANEKTPOHWEN [YacToTHee Npechpaloearens).

MoTepy B pOTORE NOYTA NONHOCTEI MCKNNHAMNTCA B CRYYas NPHMEHEHRA CHMXPDHMEY ABnraTensi baa
oBMoTERY BoaDyY e KA.

B NpynoseqHdd A HacToAweR cneyWdHEayny NpeanarasTen kNacs CEEPRBLICORDN IHEDroPekTHaHD-
CTH, KOTOPEIA CNEUHansHo OPWERTHPOBEaH Ha TakWe GBWraTend (XoTa cam no cede knaco IE4 He orpaHdYMes-
ETCA ABKMATENAMHA CNEUWANEHOIS HAIHAYEHHR].

Y¥alo palpabarteiBaTCA W B KaKoW-TO MEpe CTanW JOCTYNHEIMA AN MPUcBpeTEHrA Ha KOMMERHEcKoR
SCHOBE CHHXPOHHBIE OBArATENH C NOCTOAHHEMKE MarHUTamMe (PMSM) W peakTHBHEE CHHXPOHHEE ORArETEnN

il
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(RSM). MNepasie 0DLIYHO XAPAKTEDAIYIOTCR BHYTDEHHKE DEAKTHEHEIM MOMEHTOM (MOMENTOM ABHONONIOCHD-
CTH), 8 BTORPEE MOMYT BOAGYHOATECA NOCTOAHHEIM MATHKWTOM, BRarogapa Yemy CTAHOBHTCA BOIMOMHEM Co3-
OAHKNE CHCTEM TMOpKOHOTS NEUEODE,

B 3aBWCHMOCTH OT HOMWYECTED MCNONEIYEMOMD MATHWTHOID MaTepMana CHHXPOHHEIE JEWFETENM C no-
CTORHHBIMMA MArHUTIMA MOMYT MMETE BoNewvid Koo MUMEHT MOWHOCTIA N0 CPABHEHMIO & SCHHXDOHHEIM
newratensy, Gnarogapa Yesy NoBEWaeTcA aHeproaf e THEHOCTE KaK pAcnpedenvTenkHON CeTH, Tak W Ya-
CTOTHOMD npecdpaacearTend. OgHaxs ONA HOPMANBHOMD OyHKLKWOHADOEAHWA Takuy DBurarensd Tpebyetch
NoMEHERnE YacToTHor npecbpaiosatenn W DaT4HKa NONoHEHWA pOTOpa (Kogepa), il B camosM npech-
palcBATENE HE HCNONLAYETCA BECKOQeDHEIN anropyTe YNDABRNEHHA,

E HeGonewMe Mo paaMepam WIUNK BeiCoKOCKDDOCTHRY IBWraTenax obHYHD HenoNkayerca Takse
Gones NPoCTOR KOMMYyTAUWMOHHER BNoK HHAIKOUACTOTHOMD RETYNMPOBAHKA HANPAKEHWA (TS TAK HA3RIEA-
EMLIE GECLlIETOUHLIE OBMIATENN NOSTORMHONS TOKS, WNW ODWFATENM C JINeKTPOHHOE KoMMyTaudein). Oe-
HOBHOW HEQOoCTaTOK TAKMY OBMraTenei — aosHuKanwme nobancytse NOTERY OT NAPaIMTHEIX HANQAKE-
HKM 1 Tokon rapmoHkl. Npessyectsa we no KNO nepeg ackaspodEsimg OBArSTENSME CTAHOBATCA S0l
MEHES O THMEMK QA CPRBHEHNA C YCORBDIIEHCTEODAHH HMIA ADUMETENAMKY C NOCTOARMHEIME MArHKMTa-
BAA WMA PEAKTHEHERA CHEXPOHHRIMKE DEATETENAMA C YOPaBNEHHEM NOCPEOCTEOM WHPOTHO-HMMYNLCHOHA
MOQYNALAK.

Ewe onps yooBepWEHCTEOBAHHME KOHCTRYKTHBHLIX XAPAKTEDHMOTHE CHHADOHHEIX JBWFATENER COCTOMT
B OOHOBDEMEHHOM MCNONBICAIHMM NOCTOAHHEX MATHMTOE W KOPOTHOSAMKHYTOMD pOTopa, Dhnaronapn Jesy
TaEQi OBWTATEN: MOHET JANyCKaTLoA B OMCTAHUMOHHOM PEMWME, 3T0 CHHXpoHHEEe OBMraTend Tena LESPM
C OOCTOAHHLIMM MAMHWTAMIA © 3aNYCEom o7 ceTi [line-start, permanant magnet), ona ynpasnedna KoTopEMMA
coBCesm He ofaaaranad 4acToTHell ntpeobpasnesaTens. OOHAKD MYCHOBRE XapaKTROMCTHEM TEKuE aEuraTenai
rOpEInn Xyee No NyNeCAUME - KEYTALETS MOMEHTA M WI0ABAEMOMY LYMY, WMESIOTCA TakHa CYlLesTEEHHEIE
CFDAHAYEHAA 0 HATPYIEE MAHME M AMOMENTY MHEMLAN NRMBSOeHoiR warpyad. JRuraten arar TANE TecH
MNoWBAIAHE K COOTEETCTEYIOWEH oBNacTy NpYMEHEHWA W HE MOMNYT WCNONEI0BATECA B KAYECTRES SNEKTRHYE-
CHMY MALHH WHPOEOTD HAIHaHEHWA.

MpumesaHne — [0 MERE HAKONNEHWA NRSETHYHSCKOMD ONLITE WCNONLIDBAHWA CHHEPOHHEIX OBWMIETanas g
CTAHOARTHEX oBNACTRE NpPUMEHRSHNR NPESYCMETPMBIETCR pacwkwpeHwe cthepe gerctews IEC 60034-30 v gomonHeH«e
BT NPHNOHE HAEM A HECTOAWESA nyGnMeagss Kak HOpMAaTHEHIM.

5.5 HIMeHYMBOCTEL NOTEPE B OBWIaATENAX

Ona nobol NPoMIBoTHMOR NPOOYELME JONMHE CYILECTEORATE SNPedeneHHEe JonNyCcsd No xapakre-
PHCTHESM, 3EBHCALLME OT MATEPHANOE U METOAOB MAMOTORNEMMA. OBYYE AGCONINTHD COUHAKOBLIX HATENHE Ha
OLIBART, OAME SCNM oMM COWNKM CO COODOMHOTD KOMBERRDA B OOHO W TO e BEpaMa.

AT0 B paBHON CTENEHW OTHOCWTCA M K AnexTpoaeMrartenam. CyIecTRORAHWME NPOWMIB0ACTBRHHEX O0-
MYCKOBE MO TAKAM METEQDHANAM KaK CTank, MCNOfLIYEMAA ONA MAMOTOBNEHMA NNEcTH CEROEYHMKOE cTatopa
W poTOpa, HEWIGEeNHD BROET K OTEROHEHHAM B MATHMTHLIX CEORCTEAX M B KOHEYHOM MTOME BNWAET Ha NOTEDW
B Menee W, kak cnegetede, #a KNO oepuratens. Ha ocHOBE BoNITAHKA BAMATENA MOLWHOCTED 7.5 KBT no-
CTABLLMKAMI IMEKTROTEXHUYSCKOR cTanK Deinu npeanosensl 10-NpoUeHTHBIE QOMYCKM Ha NOTEpA B #enais
(o7 300 go 330 BT), 4TO CaHaYasT BOAMOMHEIR pOCT OGLWMY NoTeps B ABKraTene ¢ S26 0o 976 BT 1 BoaMOmHOE
yieHblwenwe ero KNO c 88,8 % (IE2) go B8.5 % {IE1).

MImeHydBOCTE XAPAKTEDMCTHE MOMET DriTh TAOKE PeTYNeTATOM OrPAHMYEHHRA, CBONCTEBEHMHEX TEXHD-
NOrMYECKOMY MPOLECCyY WAroTORMNeHWA OBMIaTens; NoaToMy CYILECTEYIOT MPaiUsl PAIMEROE BM0 OTLEMk X
HACTEN, AWKTYEMBIE AKOHOMWYECKUMIM COoDpanmeHnamy. Pamnmusse soMOMHauMy COUNEHASMBIX OETaANeHN
BHOCAT CBOM BKNAO B KONeGaH A Da3MapHbix XapakTepUcTE, TAKKX Kak BEMNNYNHa BOIOYILHOMD 383008, YT,
B CEOID OHEDEdE, NEUBOOMT K Konetauram 1obasouHblX HATDYIOMHLIX NOTEDE, 4 CRegoBaTensHa, 1 KMND gee-
FaTena.

Kpose Toro, MoryT B03HAKATE W HEOTIDEORNeHHOCTH, NODOHAAGMEIE ONEDALMAMK MATOTOBNEHMA W NEo-
LEOyDamy WCNelTaHHA.

Oroiona cnegyeT, JTo nporsosupopade KMND KoMspeTHONo OBHMFATENA B0IMONMO TONBKD HA OCHOBE
ONQefenASMOrD MAroTORMTENSM HOMHHANLHOTD IHAYEHMA (KOTOPOE OOMHHD OblTe IKEHEANEHTHD COEOHEMY
avaqeHmo KN no Gonewol NpegcTagMTeNsHoN CTaTHCTHYECKOA BetDopre W3 NapThy swratengi). Homw-
HaneHeA KMNQ gorcsen Deire Tacke GoNsWE MNK paped ToeDy2MOoMy HOMAHANEHOGMY IHAYEHMID ONA COOTEET-
CTEYILWWEND KNAcca aHeproad bekTHEHOCTH (B cooTBeTeTEMW ¢ IEC 60034-30).

B
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PraxTrseckdn KMNO noboro otaensHoro QEXraTeNns NpH HOMKHANLHON HArPYIKke, HOMKHAENEHOM Hanpa-
HEHAN W HOMUHANBHOA YACTOTE BRaLEHAA MOEeT BTk 0 HAME HOMAHAMNLHOTD IHAYEHHA, HO TOMNBKD Ha o8-
NitHKHY, HE BLIX0OOALLYE 33 Npeqens onycka no IEC 60034-1. 370 ypOoREHE, BOCTHIAEMENA B ToM Hefnaro-
MPMATHOM CMYYAE, KOr0a *apakTepucTHKN M MaTepUanos, 1M NPoUeccoa WIroTORMNEHMA HAXOOATCA Ha CamoRn
HNAKOHA TRAHWLE YCTAHOBMNEHHEX GONYCKOD .

HosuHankioe sHadarne KNO nognemaT HenonbIoBaHng Npu oUeHie MOWHOCTH, TpeSyamol AnA axep-
recHabseHta ONpeLeEneHHore “ucna aerrarenas. MusuMansHoe sHa4eHse KN0D {pagHos HoMUHANBHOMY 38
BLIYETOM DONYCKA) NOIRCMAST NCNEICEATEND GEUFETENA Ha OCHOBAHWKA PACYETOE NPUOSDECTH YEEDEHHOCTE
B TOM, 4T0 OH J8ACTEHTENERD NONYYHT BOHKDETHRIH 3a03HHBIA YPOBEHE 3PDEKTADHOCTH,

5.6 KNQO npy HenonHoMW Harpyase

TopexdasHeie ACHHXPOHHBIE OBAFATENM © KOPOTKOIAMEHYTEM DOTOPOM DEMOHCTRMPYIOT MPaKTHYeckk
nocToARKBE KMND 8 WHpokom QUanasoss YacTHYHbE HAMPYIoK, Y4TO BHOHO U3 pUcyHEa 3.

Mokaiankse Ha prcyHke 0bnacTd sHaderui KN 0aqHakoso TANMYHE A0S OBYE= W Y&Tb PEXNOMocHbIX
gBWraTenai; gBUratend c BonbWyAM YHCTIoM Nonncos SyOyT HMET: XapaKkTepucTHEN, OTMMYHBIE OT NoKa3aH-
Hbid HA pUCyHEe 3.

KT, %
100
a5 —
y e Y O
m— -if‘.. ----‘-:-:':-‘--.
J & r
&
b .
- Fa
85
: AT T g
. i
= e
- i "".F o -..hh"u.
& e -
/ s e
Sﬂ_ r; l'Ilr “‘-
! ff
T F
- )
_ /
!
75 !
?ﬂ_ i i I i i |r i i - i i |r i i
] 0,25 (3, 50 0,75 100 1,20
FiPy

— SO KW, == — 1B KW == — 1,1 KW

PucyHos 3 — TunuuHee rpadiven 3asrcimocta KNQ ot Harpyase
ANE TpaxEIHLIE BCMHEDDHHSLDE OSVFETENER & KOPOTHOIAMEHY TEM POTOROmM

E pE3HEL AMANA30HAY BREOOHOR MOWHOCTH [moapsepHo 1,1, 15w 1580 kB
T
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Korga magecTHe: aHadedds KMNO nog sarpysscn, paesol 34 HoMUHANLHCH, SNA NPHAGNHEEHHOTD GNpe-
aeneHda KND npy neoGol apyrol 4acTHHHOR HArpyase MOMHS BOCHONEI0EATECA CREOyYKHUHMH DACYETHE MM
doprynasi;
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MAE. iynp — 310 KT Npy HOMWHANEHOR HATPY3KE: 4, — BoIDAXEHHBIR B npouenTax KM npw Harpyaxe, pas-
HOH 34 HOMHAHANBEHOW, ¥, Vy NPCMENYTOMHBIE IHEHEHNA, P — HENaeMas MOWHOCTE (OTHECEHHAR K HOMMK-

HAMNEHOW HATPYIKE ], &, — PE3YNETHRYHELAA KM, BelpaseqHbi B NPOUEHTAx.

MpumedaHune — HE pEXOMSHOVSTOR NPUMEHATE YEI3AHHEA ANMOpATR MpY HAMPY3Ra: MeHsws 50 % wne
Donewe 125 % o7 HoMWHANsEHIE.

5.7 Metoas nposepeu KINQ

CylecTeyeT HECKONBEKD MEBTOO0B KOMTPONA ONA onpegenasda koxpduuvesta noneasorn JelcTeMA
opvratens. CTanaapTHeE METo0bl MCNBTAHMA ACHHXPOHHEE INEKTDMYECKAX MALWMH, KCNONbIYEMBIE BO BCEM
nupe, onpegeneds B [EC 0034-2-1, rge npegcTaBnAnTeA W HECKONsKD cnocoboa onpegenaqua KMNO oepw-
raTena, ka0 13 3THE Meroncs ofnagaet onpefjeneHieiMg NPeMMYLLECTEAME B TOMHOCTH, CTOMMOCTH M
YOOBCTEE KOMTRONA — B 3ABMCHMMOCTH OT KOHKDETHEIX XApPakTepucTUE Jouratend. HekoTopeie Ma Meronoa,
npMeggeHdsx B 1EC 60034-2-1, rapMoHH3KMpoBaHEl C HAUWOHANLH IMKY CTAHZApTasMK, Takuse kak TS0 C390
W [EEE 112, yacTe B.

Mpegnosxeddbit B I[EC 60034-2-1 MeToa OCTATONHBIX NOTEPL NPEQCTABNAET COBOR onNpeseneHHYH Bii-
YHCAMTENEHYD NOOUSaYDY BROSNEHUA PAANKYHEL THNOGE NOTERE M3 HeoDPaboTaHHEE JAHHBK W CINAKHBE-
HHA DOGaBR0OYHBIX [(NAPAIUTHEIX) HAMPYIOUHLLX NOTEDE METOMOM PErPECCHOMHOMD AHANMAA. 3TO MOKET YMEHE-
LA T BIAMAHKE OWWMB0K, BHOCUMEX NDH NPOBRIeHHN MIMEDEHMA B WHPOKOM QUANAI0HE HArpYIoK, — oT 25 %
A0 npumepHo 130 % HOMAHANEHONR HAMPYaAKK. B pamKax a70r0 MeTola CCYULECTRNRETCA TAKME NDKEEEHHE
TEMOSPATYPHBIX YCNOBWE KCNWTAHKMK K TEMnepaType 25 °C — anA yMeHbWEeHKWA konebasMi pesyneTaTon HWa-
33 PAINAYWA PaKTHYSCKKE YCTOBHMA HCNBITATENRHOR COe 0kl

DOWenprHATER NOGXog K NonyYeH o ¥CRodHBX dakHslx Qna juanaloHa MowHocTel ot 0,75 go
370 kBT cOCTOMT B TOM, 4To0Bl NDOBECTH MCNBITAHKWE OBWMMEATENA C NCAONBEI0BAHAEM HArPy3oHHON Malliu-
Hbl M TOPCHOMETDE W AKKYPATHO NPCUIERCTH MIMEPEHWMA BXOAHOH WM BRIXOOHONA MOWHOCTH B HECKONRKMX
TOMKSX HAMDYIKM ANA ONPefeneiiA COCTABRMAKWME NOTERL, 8 AHAYHT, W KoahDHyHEeNTa NoNeaHors nei-
CTRMA,

OoHako gase WeNoNeIoEaAHKe BNONHE FOAXO0ALGTD M TOYHOMD METOMa WCNETAHMA HE CNACAST OT He-
MIGENHEIX KONebaHi peIyNETATOR MIMEDPESHIA ONA OOHOMS M TOMD ME ORMraTens — rmaedemM obpalom 1a-aa
OWMD0K, BHOCHMEIX MCMNBTATENEHEIM 0B0pYI0RAHMEM M MIMEDMTENEHMOW aNNagaTypoi, 4 B Cly4Yas HEARTOMa-
THIHPOBRHHIMD KCNBITAHKE — EBWE W NERCOHAN0M WCNBETATENeRA.

5.8 KoaththMUMEHT MOLHOCTH

MokazaHHLIE Ha PUCYHES 4 QUanaioHbl HIMEHEHWA KOMPOULWeEHTa MOLWHOCTH OOMHAKOBD THNWHHE GNA
OByE- W 4eTHPERNORIOCHER OBMrATENSR. NApakTepycTWEa JEHMAaTEnel. HMeoWKy BoNeWee YWCNo Nonscos,
EYOET MO,

MonKan Harpyassa QeEdratens B paboTaiowen cbopygosaHiKd obBYHO ABAAETCA CCHOBHBIM DakTopom,
ONpeqenAxiUMM Ko dHUHMeEHT MOWHOCTH cUcTeMbl. HH3KMA koadbMUMENT MOWHOCTH NPHUBOOMT & POCTY
MoTEPL B CHCTEME PAcNpPedengHnA. ACUHEPOHHBIE OBMIATENW N0 CEOEH NPWPOOE Bhi3biBAT IANa3IEBaHWE
CHCTEMHOTS ko MUMERTE MOWHOCTH.

KoaprLMeHT MOWHOCTH 3CHHEDOHROND JEKWrATENA YMEHBLLIAETCA C© YMEHBLIEHWEM HarpyIng.
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Pucyhar 4 — TienwHeA rpatiee 338uciMoc T koL eH T MOWHOSTA
OT QHEMNSI0HE HEMDY3I0K TREHE3HE SCHHAPOHHEIR SEMMETENSA © KOPOTHOS3aMEHY ThIM DOTODOM
2 pasHEY OMANA30HAY BRMOOHOR MOWHOCTH (mpusepHo 1,1, 15 w 150 w81}

Koo MUHEHT MOLLHCETH NDW HOMMHANEHOW HATDY IR BOIPACTART C YBENKYEHHEM HOMHHANBHOE MOLW-
HOCTH O8ATaTens. Heckonkks acHHxpoHHEY OBUFATENEHR, PaBoTANWWME OOHORDEMEHHD C MANOA HArpYIKoR,
CNocofHk BbI3BATE B CHOTEME ANSKTRPOCHADMEHMA CYILECTREHHOE MOHWUKEHWE KO0 HULMEHTE MOWHOCTI.
HHIKOCKOPOCTHEE SCHHADOHHEBIE OBWTATENA NPW HOMMHANEHOR HArpyIKe HMenT Donee HWIKKMA koxbduusenT
MOLWHOCTH, YEM BblCOXOCKODOCTHRIE,

Hefonewos yBRNWHYEHKE HANPREEHHA [MeHbE dem Ha 10 %) No CoapHeHMG C HOMMHANBHLIM YROBHEM
GYOET yMEHLLATE KOIPHMUWENHT MOWHICTH, W HA0G0POT, HEDONLLUOE MOHICKSHWE HANPAKEHHR {MEHBLLE Hai
Ha 10 %) oTHOCHTENEHD B0 HOMHHANLHOH BENWHUHLl BYOET NOBLIWATE KOAPMUUWEHT MOWHOCTH ACHHNPOM-
HOMD gewratens. Oaqake ern gpyrke pabouyne XapakTepucTHEN MOMYT MCNBTHBEATE ODpaTHOe BOAOeHCTENE
TAKOMD HIMEHEHMA HATIDANEHHA, BCNeOCTEME YEro PeKOMEHIYETCA OeOWaTk DeMMM pafoThl aCHHXPOHHOM
ABWTATENA KAk MOMHO OMMKE K HOMMHANBHEM IHAYEHUAM HANDEKEHWA M MOWHOCT, YEa31auHe6IM B 8o na-
CNOPTHOKN TAGNHYLE.

PeweHde ¢ yenecoDpaIHocTi MMM HELeNeco0EpasHocT yyHIeHHa KoaDdhrUyMEeNTa MOWHOCTA |
HCNONEIOEAHWA ONA 3TOMS KOHOSHCATOROR, CUHYXDOHHLIY AEWIATENEA MMM MHBIXY MED KOPDeKTHROBKM DOrHHo
MPMHMMATECA NOCNE AHANWIA CHCTEME! 3HE ProcHITHEH A,

B cry4as NpeMEHEHWA KOPDEKTHURYIOWIAY HOHOEHCATODOE ANA NOBRILEHAA KOMDHULHEHTA MOLWHOCTIA
ANSKTPWHECKDN CETH QMW NOQNEXaT TIWATeNLHOMY OTEODY M KOHTROMKD BO MIDEMaAHWE BOIHMKHOBEHIMA ONac-
HbdX YCNOBMA AKCINYaTALUWA, No BONPOCY NOACODE KODDEKTHRYIOWME KOMOSHCATOPOE PEKOMEHIYETCR KoH-
CYNBTUPORATECA C paspaboTUMKAMM CETH.
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5.9 CornacoBaHre OBHMraTenad M panMYHbIX YacToTHLIX NpeobpalosaTensd

OobapnedHue 8 cHCTEMy aHeprocHafweHyn Npeobpaiceatens © peryNMpYEsMoR 4YacToTol co3gaseT B
MHOMX CryYanx GnarnnprATHLIE YCIOBWA ANA NOBELSHWR @8 IKOHIMAYHOCTH. DOMaKko BOIHWKAOWWE NpW
ITOM AGNONHETENLHBIE JATRaTE Ha NpeobpazoaaTent (OGBIMHO NEEBHWSKWAS CTOMMOCTE ABHIATENA 0.
NiE BeCOK0A MOLWHOCTH) W A0DaB0YHBIE NOTERK, KOTOPRIE IABMCAT OT DA3MEP0R W BOHCTEYELMK Npecbpaas-
BaTenA W 00bIMHS WCHWCIAKTCA 2—35 %5 NPH HOMWHANBHLIX IHIUBHWAX MOMEHTA ¥ CKODOCTH W COCTARMAKT
or 10 ga 30 % NpH EPYTAWEM MOMEHTE | CKODOTTH Ha ypoRHe 25% MX HOMUHANLHBLIX BENHYKMH, TRpebyoT
CEPLEIN0TD AHANAIE WCNONBIYEMOTD NEHHNOHEHIAR.

Mepeas rpynna NDHNOKEHWA — 370 HACOCHLIE ATpEraTkl, BRHTUAATODE W ARYIHE aHanoriYHue obh-
EXThl C NePeMEHHDA HAMDYIKOoR, Y KOTODLIX KPYTALLMA MOMEHT BOIDACTAET NPUMEDHC NPOMOPLMOHANEHD KBa-
ApaTy CKOpPOCTH BPaWeHWA OBMraTend. BxoaHas anesTpHYeckan MOWHOCTs BYOeT NMpW 3ToM YEENHY«MBaTLCA
NPONopUMoHansHo KyDy CKOPOCTH, KOMGa pacxol NoToKa B 3akphiThX Easanax v TpyDonpoBogax perynupy-
ETCA TOMBKD JACNOHKEMA M ADOCCENEHBIME KNanaqdami. HenpepLiBHOE CrNasHBaHBe BXOQHDA MOWHOCTH 40
Tpedyemoro ypoBEHA packoda MoweT OGecnesrBaTLCA NEMBESTOM C PEryMPYEMON CROPOCTRED COOTRETCTEEH-
HO 3ToMY BYOYT CHHRATLECA W NoTepu. Jon#Ho NEpHHWMETECA BO BHUMaHWE W TEAOHUWOHHOS DerynipoBaHHe
Harpyasld ¢ NOMOLLYBEE MEOTOCKOPOCTHE JBMTATENeR WNW NapannenkHbix CXeM YNpasnedHds ogH0CKEopocT-
HielMHA JEATAaTENAMKA, 8CNK TAKoW CNOCod MOXeT ODeCneqYnTe BRIOMNHEHHE HYHHOA DaboTel © MEHBLKMMKE 33-
TRATaMH | MoTepAMKH. DWYTHMBIE BErogsl TPUHOCHT WCNONBI0BAHWE NPWBOOOE C PEryNHDYEMON CROPOCTRM
BPALEHIA, TAK K3K B 3TOM CMyYas OTEDLIBSNTCR WHPOKKWE BOAMOEHICTIA ONA CepbeIHOMND NoRbIWEHKA YOOBHA
IKOHOMASHOCTH.

Ko BTOpOoR rpynne NpunosEesdi OTHOCATCA KOHBEREDE, ICKaENaTopE, NeGenki 1 pyrHe aHanordYHse
MEZAHMIM L, MOMEHT KOTODLIX OTHOCUTENEHD HE3ABHMCKMM 0T CHOPOCTH. NpHUBOD C PEMYIMPOBAHMEN CEODOCTM
MOEET 0GECNEYMBATE HENPEDLIBHYIO BECCTYNEHYATY HACTRORKY CKOPOCTH BPALWEHHA B QHAN3I0He OT NoHTH
HETNGABMMHOMS COCTOAHKA 00 NONHOH BENWHKWHEL H Takkns 0GpazoM MEHAMHIWDOBEATE NOTDEENAEMYD MOLL-
HOCTE. BhIMIPELL B 33TRaTax M IKOHOMMYHOCTH NP 3ToM Gy0eT MeHslUE, HYeM B NEPEOA FRYNNe NpHNoseHdA,
MOCKOMBKY B OaHHOM CNyYas BX00HAA MOWHOCTE WIMEHAETCA NPONCPUHTHANSHD CHOPOCTH.

TpeTeo rgynny 0SpasyeT NPUNOMEHWA, B KOTOPEIX MAMEHEHHA HATPYIEM 1M CHODOCTH MUHWMANSHSI, HO OT
MpWBcOa C PErYNHpOBAHKER CHOPOCTA MOMYT GblTh NONYHEHSE! BEIMOgLI HHOMD XagakTepa: Hanpumep, Hesynap-
HEIA MyCK W MATKSA OCTANOBKA WNK TpeloaaH e BRICOKOTD NYCKOBOMD MOMEHTE. OCHOBHEIM BiDbILWUEM 308ck
ABMAESTCA HE NOBHWEHWE HPDEETHEHOCTH HCNONLIOBAHKA IHERTHH, 3 YMEHLLEHHE MAHOCA MALWWHHOTD 060-
pyOoEaHAA, CYWecTEyYeT MHOMECTEO OpYyTHE, Donee JBWeEs TEXHAHECKHE DEWSHKA, OpPHEHTHDOBaHHLIX Ha
oEecnedeHye CeIygapHore Nycka, 0OHaKo BOR OHK, B OTNWHWE OT NDHECSOE C© perylHPYEMON CKOPOCTER, He
NEABOOAT K IKOHOMMWIA IHEDTHMW,

B HEKOTOPDRIX NPRMNCHKEHAAX OBAMETENH WMENT WInKWwWHe Bonblive pasMeps W NOCTOAHHD paboTanT
G HENoNHON HarpyskoE (S0 % iy MeHblUE), X0TR WCNONeI0BaHWE DEryNHpYeMoro YacToTHOM Npeobpaso-
BaTENA CNoCobHO B GaHHOM CRYyHEe yNyUYIWKHTE IHERTETUYSCKME NOKAIATENH 33 CYET YMEHLLWEHWR BXOOQHOND
HANEAMEHHA OEArATENA, Sones NoaxogAlWi Belbop rafapuTHely pAIMepos o yYeToM Tpedyesol Harpy 2
MoEET CNoCoOCTREORATE COXPAILSHMED Z3TRAT M DONBLUER IKOHOBMMWA IHEDTHI.

EcnK Heé WononsayioTcA A0NONHWUTENLHLIE CHHYCOWGanbHee QWnsTpR, TO OBWCETENW, OCHALGHHDLIE
MpWBCSOoM C PEMTADYEMOR CHOPOCTEKD, NOORESPIAKTCR BO3OSRCTEMI0 BulGpOCoR HANPAMEHWA, KOTOPLIE Cy-
WECTBEEHHG BoNBWE MWKOR, BOIHKKSKILLKER NPWM NWTaHWK 0T CeTA. B HacToAwee Bpema BonblUEMHCTE0 HOBRIX
MPOMBILLINEHHBY JBKMraTenad Ha Hanpawedse 00 500 B WsmeoT cicTeMy HIonauwd, KoTopas cnocoGHa Bel-
OEPHATE TAKWE HANPAMEHAA 083 kakux-Nkho npoGnen. na Gonee BelCOoKME HANPREEHHE NHTAHAWA O0MHHbl
PACCMATDMBATLCR OBHTATENM, OXBATRIBASMEE CTaHgapTom |EC 60034-25,

B cny4ae WCNonbIoBaHHA B CYLWECTEYIOWMY NpUNOEeHnAX JEHMaTenen cTapol KOMCTDYELMKW B Co-
HETAHKHW C YacTOTHEIMW Npe0oDpaIcEaTeNAMA C PErYNHPYEMOR YacToTon HeoSX0dMMS KOHCYNETHPOEIHWE ©
WMIroToBWTENENM ABMMATENA. KpoMe TOMD, BAMHO oNPEdeniTe MakCHManNsHS Deaonackyio patodyio CHODOCTL
ABWFATENA B CNYYag CYLECTEEHHOMD NPEeBELRUEHKA PEryiHPYEMEIM NDHMBOGOM NPOMEBLLIEHHDR YacToTel
(20 wnu 80 MTu). Takan MHdopMayna oOkYHO NEPUCYTCTEYET B KATANOMAX MM B JKCNTYATALMOHHON JOKYME H-
TAUKK {PYKOBIOCTRAX). MO 3TOMY BONDOCY CM. TAKKE cTaHZanTel [EC 60034-1 1 IEC 60034-17.

MNpHBcOE C PEMYMHPORAHAEM CHOPOCTH J0NsHbl BLISHWPaTLCA H KOHDWIYPHPOBEITECA HA OCHOBE YETHOND
IHAHKA TANMYHBIX FCTINYATALHOHMBIX YONOBERA

= MOMEHTOR W CKOpOCTER, TpebyemMbix BEOCMO MALLMHON,

= 3ABACHMOCTA HIMEHEHWA HOMAHANBMOW MOWHOCTH OT BeBpanHOND MeToga BO3aYLLHOM OXNaKIeHHA
(CAMOBEHTHNALHA N NPHHYQNTENLHBIR 0BOYE]).

10
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Ona nonydesna HaBonkWMx BeM0OD BaHD 0BeCNEYMTE NONHOS COOTEETCTREME PAGoUMX XapaKTERHMCTHE
PECYTTMOYEMOND NDHESEE TRESYEMOMY NPOHITGD HAMPYIKK ¥ ANaKTRUYEBCKMM XapaKTepUCTAKE M NPHMEHAEMO-
ro QRMraTens.

5.10 QedraTtend ¢ HOMHHaANLHOW YactoTol 50 W 60 My

Tak kKak cnocofbl MCNONBIOBAHWA JBMIaTENed W WX DAIMEDHLE X3PAKTEPUCTHIH DakTHUSCKH WMEKT
CTHOLLEHHE E DEIBMEACMOMY MOMEHTY, 8 HE K MOWHOCTA, TEOPETHYECKAA SkX0HAA MOWHKOCTE BOApacTaeT
B MHHENHOA JEBMCHMOCTE OT CHOPOCTH BpaWeHdA, T. . Npd nepexoae oT sactotsl 50 My & Yactote 60 My
yEENHHHBaeTCA Ha 20 Y.

MoTepy MoWHOCT B oBMoTHax (12R) MrpaloT GoMUHHPYIWYK ok, GCOGEHHO B ACHHXPOHHBIX ABHTATE-
NAY MANsIX W CPEgHKE paiMepsa. 3TH NoTegH B OCHOBHOM NOCTOAHHBL Kak Npd 4acToTe 50 Ty, Tak o np9 4a-
cTore 60 Ty, NoEa 0CTAETCR HEWAMEHHBIM EDYTAWWA MOMEHT. HECMOTPA Ha TO 4TO CONPOTARNEHWE BOROYyXa,
TPEHWE W NOTEPW B MENSIE BOIDACTAIOT C YBENWHEHKEM YACTOTHl, 3TH NOTEDH, KaK NPABAND, MAHAMANEHL B
DEWRATENAN C YeThIPEMA ¥ DONes Noncami, NoaToMy NoW YacTore G0 My cyMMapHble NOTEpK NO CRasHEHKID
G 4actotol 50 My BoapacTakT Ha BENHYEHY MeHEWwe 20 % BeEoZHOR MOWHOCTY. CNesoBartensHo, B OTHOOH-
TEMEHOM HCHWCTEHHH {BRIXODHONA MOWHGCTH B CRABHEHHH © noTpebnAemMoi) aHeproaDDERTHEHOCTE YNy|La-
eTCA. Boe ckazadHoe OTOSPaMeHD Hike B TaBnwdHon dopme (oK. Tabnvdy 2).

TaGnuua Z — MNpamep pacsera KN gewrarana npd Hacrorac 50 w 60 MNu » QOnHAR0BEOM KDY TRLEM MOMEHTS © WE-
NoNEINBAHAERM B K34BRCTEE DaE0B0A HOMMHANBHDN H480ToTel 5O My

STy B0y

Ky TRWAA MOMBHT 100 % 100 %
CHOpOCTE BRALLEHHA 100 % 120 %
BrimoaHan MOoWwHocTE 100 % 120 %
Motepy B NROUEHTAX OT BbiEOgHAR
MG HOCTH:

notepn 1£R 20 % 20 %

NOTEQM W3-38 TPEHWA ¥ conpotiene- | 4 % 4-(1,2)%3=5258%

HKA BOAgY

NoTEQW B Hansse 4 B d4-(1.2)M8 =526 %
CAMMEDHEE OTE 28 % 30.5 %
BuogHEaR MOWHOGTE 100+ 28 =128 % 120 + 30,5 =15056 %
Kosdhr e T NoNeanarg gEncTeds 100128 =781 % 1201505 =T87 %

Ha npaktrke oboaHaserins 60 1 50 My B xapaskTeDucTHKE Y BeIXGOHOH MOWHOCT CODTRETSTEYKIT 88 CTaH-
DapTHEM ypoBHAM cormacko 1EC 60072, CnenoparenkHo. YEEMWHEHHDE HOMAHANLHOE IHAYEHHE MOWHICTH
OEWraTena Ha 20 % He BCerfa BoamcwKo. TemM HE MeHEs NPegnoYTHTENLHOS NPWMEHEHWE TAKWE JaUraTensi
HMEZET MECTD. BCNM KOHCTRYRELUMA OBATATENS ONTHMHIMEOEAHA WMEHHD B DECYETE Ha HacToTy NATAWETS Ha-
npAxeran 60 MU, a He npocTo Takds obpasom oh03HAYAETEA HOMMHANEHAR XAPaKTEDHCTHURS OBMraTena.

Koroa neqratens paccHdTan Ha patodyio vactoTy 50 wne 60 My, B 0BoMX CNy4asy NEHMERHD C COHWM K
TEM #E MATHATHBIM NOTOKSM W NOHTA O0JWMHAKOBLIM KPYTAWKM MOMEHTOM (T, 8. C BRiX0OHOH MOWHOCTER MpW
80 repuax #a 20 % Gonewe, Yem npk Yactore S0 M), ero KNO npd 4actote 60 My ofbiuHD oKaseBEacTeA 60Nk
WE {CHM. PHCYHOK 3}, ¥ HOMAHANBHEE® X30aKTEpUCTUEN MOTYT 3aNWCEBATECA, Hanpusep, Tak 400 B £ 50 Tu /
I0eBrw4B0 B /B0 Ty /37 «BT).

ANBTELHATABHAR CHTYALWMA — KOr0a OBUraTeNe paccduTad Ha pabodyio yactory 50 wnu 60 My, & obo-
HE CNYYans NDHMEDHD C OOHARM A TEM e MarHATHEM NOToOKOM W © O0WHAKOBOH BEXGOHIA MOWHOCTER [T, 8.
C EpyTAWWeM MorMeHToM NpKl 60 Ty Ha 20 % MeHbwe, 4em npr dactote 50 Ty), ero KMNO npd sactorme 60 My
BCErga okaawpaeTcA Gonswe (CM. pHcyrox B) Bnargapa cHEeHHID RoTRebnaemMol JEMrarenam mMoly-
HOCTH, M HOMHHANBHBIE XAPAKTERPMCTHEN MOMYT JAMWChIBATECA, HanpuMep, Tak. 00 B /50 MTu 7 5.5 kBT K
460 B /60y / 5,5 kBT1).
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KO npu «ecTore BD My
80 B85 100

|:|.D L i1 i L& | 1 L 1 i L& 1 & 1 Lk | 1 i1

=
I
a
@

g

Ut patbHeE NpoUEHTHEE MYHETE
npw Yactore ol [y
Lail

2.5

Pucyror § — THNMHHOS CHIHEHWE SHEpro3gErTMaROETH B NPOUSHTHEIE NYHETEX NPHMEHATENEHD
¥ A-NONECHEM HUZKOBONETHBIM ABMFETEnAM B AManazoqe ot S50 oo G0 Ny npe ogHomM @ TOM 3 SpYTALLSM MOMEHTS
(2 chy4ae “acTome G0 My mowsocTe Boapactaet Ha 20 %)

KNO npu wactome B0 My
0.0 75,0 80,0 B&0 0.0 850 1000

0,0 =
-
/

I

S
Lh

-
=

-
i

oW wacrore 50 My

B
=}

LiTpadissie NpOUSHTHRIE MYHETE

Fa
ch

PucyHoE § — TAN@HHOS CHAHSHWE 3Heproahiba K TMEROCTH B NPOUSHTHEIE NYHETAX NPHMEHATENEHD
E 4-NonscHL HMEHOBONETHEIM QEWTATENAM B gdanaaods ot S0 g0 60 Iy npy ogH08 1 ToH #8 BEEEOOHOR MOWHOCTI
(B cny-sae 4acToTe G0 My €pyTAWNAR MOMEHT YMEHLLWSETCA Ha 20 %)

Mo yE33aHHEIM BulWEe NEHYdHaM npeacraeneddse B |[EC 60034-30 orpaHiYHTENsHBIE KDHBLIE JNA pas-
NiYHER Knaccos aqeproaddesTrarocTe (IET, IEZ, IES) npvratenei ¢ 4actorol 60 My ofsiqH0 gacnonaraoT-
CH BRILLE aHANOMMYHEIX KPHMBRIX ANA gedratensd ¢ qacroron 50 M.

5.11 OBWrartend, paccHMTaHH LG HA PAIHLIE HOMAHANLHLIE HANPAMEHWA KNH HA OWaNA30H
HANPAKEHHAA

BHyTpEHHER 2apakTepucTUEOd JerWraTenel senaeTcA HaMeHeHke KT B 3aBMciMOocTH OT HaNpRMEHWA,
FafoTa 0RMraTens Npd HanpAMeHWMax, CyLeCTBRHHD OTNMHaILMKCA OT 8ro HOMUHANEHOMD HANPREKeHUs, Dy-
O&T NPUBOOMTE K Hamaxe ik ero KT 1 9peamepHomy Harpeny.

Kak npaewng, KMNO sebonswny apdaratensd Gonewes cTpagaet ot gonebandid HanpameHna, yem KD
EpYNHOrabapuTHREEE GBWraTenai,

512 OeWraTtend, paccydTaHHLIe HA PpaboTy NpHA YacToTax, OTNHYHELIX ot S0/60 My

Takue QBUraTend He knaceadhy-pyioTes no aseproaddesTianocTy & IEC 60034-30.
EgvHcTBEHHBIR KNAce, NpYMeHdMeld ¥ JedraTenas ¢ padouei 4acToTol, oTnidanwedca ot S0/60 My,
ato knace |[E4, onpegengHisin 8 NpENoHeHnd A HAcTOALWEND QOKYMEHTA.

513 SmeproadekTHEHOCTE YACTOTHONO NpechpaloBaTeNA ¢ PerynMpyemMonl 4acToTom

HacTothe npecbpaicaatend obu4Hs ofNaganT asiCokMM ypoRHEM JHeproadEekTHEHOCT — B OT-
NiEYKE OT OBHrATENEH, aHeproa ek THBROCTE KOTOPRIX NagaeT NEM HENCNHOA HArpyase (CH. pUCYHOR 7).
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KNT npecbpazoearena, %
100

5&

=15

a1 1 10 100 1000
HoMmHHaNeHa A Be 0AHIR MOWHGGTs NpeaBpaaosatend, BT
—— — cpopocTe 100 %, MowmesT 100 % (Hampyaes 100 %)
— — CHOPOCTE TS5 T, MOMEHT 55 % (Harpyaka 42 %),
— GROROCTe S0 %, moment 25 % (narpyaka 13 %)

PuoyHos ¥ — TANWAYHLIE REpakTeprcTHRY 3Heprosded e TMBHOC T OBYXaBEHHERY Npacipasoearanai
Tpexdha3HONn HANPAMERWA G NACCKUBEHLIM NPEMPOUSCoOPDM
NS THNHYHEIR YEOBHEA HAMDY 3K HACOCHLN ArperaTon, BEHTHAATOPOE M KOMNPECCORoE

KM, npeotpasosarens, %
100

o8

&

&

b

/J',‘_,,-

a0
i1 1 10 100 1000
Hi MUHENMEHE A BRI OGHSS MOWHOCTE NpacbpsaoeaTenA, k87
——— — CEop0cTa 100 % mopesm T3 % (narpyaka 75 %),
—— CKOPOSTE 73 U0, MowesT TO T (Hapyaka 55 M)
— — CROCTE D0 %, MowmesT T T (Hamyaka 38
— GRepocTa 25 W uouesT T % (Harpyaes 19 %)

PucyHor B — THNMYHBIE X3paKTERRCTHEN SHeprosdubesTMEROCTH SBVEZBEHHEX npacipasoearanan
TpExdAIHOM HANDRMEHWA © RACCHBHBIM NEENPOUSCoopomM

AUTHE THIMESHELX ]."FH:IE-HBF-I HETEYIEA NPA NOCTOARMHOM Ry THILEM MOMEHTS
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B tafnuue 3 noksaaHs KOMNOHEHTE NOTEPE B 4acToTHOM npecBpaiopaTens ona Hawbones nomynap-
HOMD TWNE MPOAMBILEHHEY YACTOTHEX NRe0fpasopatenei (HHSHOBONETHEY OBYXIBEHHEX npeobpaiosaTenai

HANEAMKEHWA C HEYNPARAAEMEIMKA TEEXDAIHLIMA OWCOHEIMK BaINDAMATENAMKN Ha CTODOHE CETH) © BhIXOOHOH
MOLHOCTED B QManaiose ot 1 oo 100 BT

TaGnvua 3 — PacnpegsnseHne ROTEDL B HWEKOESONETHLE npacipasoearensx Tuna U

TuneEd e A npogeEHsT

notepe B Apeobpass R b, BN L
KamnoHasTe mo L1154
BATEMRE C MNACCAERREBIM HE 3TH NOEpa
HEanoouUsCCopo
Fosmy TALUMOHHES NOTEpW (B BRXOOHOM SEEHE] ot 30 oo 50 Tk OBWraETENR W NEQEXNKYEHNE “8-
CTOTH
Morepy & CETEE0M BRMNPAMMETENS o7 20 go 25 PazH=EA TOK  [NOYTA  NpONopULWo-

HAMNEHEIA MOWHOGTA SEMIETENR)

MNpArMEE NETERH (BLIXDOHON 388HE ) ot 15 oo 20 Tak 4pAraTens

MNeTepu B0 BHYTPEHHME LENAX yNPAENEHAA (2 MEepo- | ot 5 oo 20 MNEuMeEpHD POCTORHHL
HOHTRONNERE, BHYTRPEHHEM WCTOHHWEE NUTEHWA, OWC-
MASE, KNAEWMATYPS, HE WHHE cER3IN, B umpposmx ¢
SHAMNOMIBLL KEHAMSY BECOIA-BRIBOOAE W ApP.)

Motepy Ha NEpREMOYEHWE (B npaobpasoearens Ha — HacTora nepsEmdedHen  bazHom

CTOROHE CETH @ TONEKD B SETHEHOM NEEnpoUscoops] TOEA {NOHTH  MPONOPUMOHENEHDT
FADULHOCTI QBB TENH)

KommnarcHee noTapk (8 npaobpaioeanans Ha cTopo- — PEaHbIA  TOK  [MIHTH NpOnopUwo-
HE CETH WU TOMNBED B SKTHEHOM Npanpousccope) HAMBHBIA MOLHOCTH OBEUTETANS)

Yueuewenne KND npecbpaiopatend cnocofHc NPUBECTH K NOHHMEHWKD BelXOQHOMD HANPREEHWR, no-
OAB3SMOND HA SEWFETENEs, 4TS, B CEOW OUYSpeds, MOWET BOCNDeNATCTROBATE GOCTHHREHMKD JEHTATENSM MaK-
CHMANSHOA CEOPOCT WnK noTpedoRaTe ocnabnes s nons poabymgesus, B peIyneTate Sero YMEHBLLMTCA
MO oeuratens.

5.14 KoadhdhWUMEHT MOWHOCTH YACTOTHOrS Npeobpaloeartenn

Koap @My MeHT MOWHOCTI npeobpalopatensl o IBEHOM NOCTOAHHOND TOKE JABMCHT TONLED OT KOH-
CTRYELMA WX BXOOHOMD BRHNPRAMHTENA. KOHCTRYHUWA ABMMaTEnA W @ro Harpy3ka HWKasons andadKa Ha poadrden:
LIHEHT MOWHOCTH NPpeofpaloraTens HE OXalsIBaI0T,

M3-33 HanKWuKa rapMoHiE BXOgHOM ToOEa 43cToTHRIX npecbpaioaarened NOONEsHT aHanqay obWWi Kko-
P DHUUHMERT MOWHOCTH A

. |akTHBHARMOWHOCTS P
KOIPOHALRENT MOLHOCTH 4 =

K2MYUIAACH MOIHOCTE S

AToT Ko HMUMEHT MOLHOCTI MOKET PEMYNMDOEATECR BGNKIM SHAYEHWA, PABHOTD S0MHWLE, NOCDen-
CTEOM MCMONLA08aHKE YacTOTHOMD NpecbpalosaTens, OcHAWEeHHOM SETOHOMHEIM SKTHEHEM Npeofpasona-
TEAEM HA CTOPOHE CETKH (C aKTHBHEM NPENPOUSCcCopam).

MEMMEHNTEARHD K HAaMBoNee pacnpoCTRaHEHHEM THNAM NpecbpaiooaTenei ONA HKIKOBOMNETHBIX OBW-
rarTenaif MoOsHO NPHBECTH CREAYIOWME NpMMEDR! TAKDH PeryrMpoRKK {(OByxaseHnoro npecbpalopaTens Tuna
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KCTOHHMES HANDANEHWA C HEYNPAENAEMEIM OOHOhATHEM MMEC TPpEXdaIHbiM DMOOHEIM BENPAMUTENEM B Ka-
YecTan NpeolpatopaTens Ha CTOPOHE CaTH ).

- l-haaueli npectpailoeaTenk. « =0 58 (ana A, =05 KBT)
= 3-DaiHblit npeodpaloBaTenk. . =064 (anA P, =2 kBT)
= J-Paznelit npeobpaoBaTens C NMHERHEIM OD0OCCRNEM: A=092 {ana P, =2 xBT1)
= J-Daanslit npecGpailoBaTEN C AKOHOKMHHHBIM JBEHOM
NOCTORHHGTO TOKA (B BMOE KOHOESHCATOES HEBoNELWOA GMEDCTIY + =054 (ana P, =1...10 kBr)

Mockonsky Y3CTOTHLIE NPecbpaIcaaTENW YITYYLWENT KOMDEULWEHT MOWHDCTH TONLKD Ha CTOROHE CETH,
ANA NoNYYeHAA HanSoneswed aHeproddeKTHEHOCTH CNaqyeT YyeTaHoBMTe NpeodpasoBaTants KaK MOomHD K-
ME K OBMraTEno (NpoH3Bens JeUeHTHanMaoaaHnys YCTaHoBKY ).

6 Pabouwne ycnoeuna

6.1 MNyckoBbie XapakTepHETHEN

FEOHOMWAHHBIE BCHHADOHHEBE GBMrATENKW C© KODOTHKO3AMEHY ThIM BOTOPROM OBLIMHD MATOTOBMAKTCR M3 Bo-
NeeE aKTHEHOMD 3NeKTpOTEXHWYECKOrD MaTepqana, T . MMenT Gonbllyio AnkHy wiank BonewWa guametp
cepgeduika ans obecnedennn Bonee eeicckors KMNO, No 3THe NPAYHMHAM NYCKOBBIE XAPaKTEDHCTHRA JHED-
recGeperai My ABMraTenai OTAMYaTCE OT AHANOTMYHEIY XapasTepUcTHE GEMIaTened ¢ Donee HMako# aHep-
read e THEHOCTBIO.

B cpeaden ToX JaTODMOMEHHOMD POTODA NPK HEWIMEHHOR BRXOOHON MOWHOCTH YEENAHABABTCH Ha
10—15 % npu nepexone oT NPedbgyWers KNacca aHepro3@OeEKTHBHOCTH K NOCHeOyIowesy. 3T WHIHEM-
SyansHEE pRaNWEns ONPEaeEnAIoTCR NoHHLUWNaME KOHCTRPYWPOSAHWA JBWMATENs W NOGNEMaT KOHTRONK no
GaHHEIM HATCTORKTENS NPW 3AMEHE JBHIATENEH B GeRcTRYOWKHE NEOWIB0ACTEERHEX YoTaHoBEax. [Buratend
C POTODCHM M3 MEQM, KaK NDEEMNS, XapAKTEPHIYIOTCA TOKOM GONbLIEH BENWYHHEE, YEM ¥ OBMrATENEH G arHMit-
HWEABM pOTOpOM. HeobXoouMo rapaHTHROEETE, YTO SAWKTHO-KOHTDONEHOE YCTRORCTED MMEET HAOANEXAULWE
pAMEPE M HACTDOEHD OOMkHEM obpadom. G, Takse [EC 60034-12.

Kak npagadno, yopeaHeHHBIR MAHWMansHBIA KEpyTALWWA MoseHT (o, |IEC 80034-12) aneproadedrekTHanH-
ro OBWraTens TOMe BoapacTaeT NpUMepHo Ha 10—20 % npd nepexohe oT KNacca K KNaccy Npy HerIMaHson
HOMUHANEHOR BEIXOLHON MOWHOCTH.

JeHraTend ¢ pOTOPOM M3 MEOW, KAk NPABWT0, WMEDT MEHbLLUHA MAHWMAaNbHLIA NYCKOBOW MOMEHT, HEM
DEWRATENA C anoMAHWEBLIM DOTODOM.

MaroTopuTens 0BAIGH MAPAHTHDOBATE KOHEDETHLIMKA NPOSKTHEHMHE DEWEHAAME NMyCKOBRIE X3paKTEpM-
CTHEY ABWFATENA, onpegenskkee 8 [EC 8003412 (gns Tunoeoro vcnondeldns M.

6.2 Pabouan CEOpOCTE W CKONLXEHWE poTopa

CHEki4HD gavratenid c bonee asicokkn KNO dmenT d Gonswyin paboqyio CKOpocTe BaleHKA, T. 8. Xa-
PRETEDHIVIOTCA NOHAKEHKEM CHONBSEHWEM NO CPABHEHKIO C ABMTATENAMMA, 0GNA00WIAMA MeHbLLWK KO
B cpegHem npd HEMAIMEHHOA BeIXOOHO0E MOWHOCTA ABMraTenas: Nepexod K BelUecTOAWEMY Knacey aHeproadg-
PEKTHRHOCTY CEHAHAET CORDALLEHME NOKS3aTENA CKONeMaHKkA Ha 20—30 %%,

Opuratend ¢ poTOPOM W3 MEAW, KK NPARKND, MMEKT MEeHBLLES CHOMNEMEHME 1M BONes BuICOoKYIO CKODOCTS
BPALLEHHA NO CRABKEHMED C JBWMFATENAMM C AMOMUHKEEEM DOTOROM.

6.3 Bnuanwe KavecTEa aNeKTpoIHepriy M KonebaHid HanprseHMa ¥ 4acToTi

PaGocTa gaMraTens 2a Npedenami HoMAHANEHEX JHaYeHMH HaNPAKEHKA N YacTOoTh MOMET YAYELWATE
ero KN 1 koadhbHUuMenT MOWHOCTH, 3 TAKKE OTPUUATENEHD CKAATECA Ha APy pabouns XapakTepHcT KX,
3To ME MOHHD CKAZaTL W 0 paGoTe QBWraTend nod HanpAMedna M, dopMa KoTopom OTNHYEeToA OT CHHYCO-
HOAMNEHOW, CTENSHE BAKMAHWA KoNebaHHd BEnHYHHEB MMTALETD HENPAKERWA, erc Qophbl HOKW HACTOTH Ha
KO 1 ko3 DHUMEHT MOWHOCTA JBWIATENA JARKHCHT OT B0 KOHCTPYETHEHOMD WCNONHeHHA [Ch. DUoyHoK D).
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Pucyror 8 — Tunuysse HONeBaHis ToKE, CHODOCTIE BpaweHur. kosthiruneHTa MOwHOCT 1 KNG
B 3REMCHMMOCTH OT MIMEHEHMA HENPRMEHMA NPY NOCTOSHHON BRIXDOHDA MOLWHOCTI

JonycTiMele Konefasia HANDAKEHWA W YACTOTE B HOPMANEHOM pesMMe paboTel OBWMATENA CM. B
IEC 60034-1.

6.4 3drperT ACHMMETPHKE HaNPAHe HAH

Ong shdhekTrasHcl paboTs Boel CHCTEME B LENoM KpaiHe BaxHa cOanascpoBaHHOCTE HANDAKEHHA
ToexXPaaHOrD MCTONMHWKS, MATAKWErS QEWrATENE. Tak, HANEKMER, AMcEanaHc Hanpame i 8 3,5 % cnocoben
MNOWMBECTH K POCTY NOTE0E B ABWMraTEne NpasepHo Ma 20 %. MNoatomy eoHodaiHeie HarpyakK, oThrpasmele v
TREXDAIHOND WCTOHHKES NUTAHKWA, NOONEWAT TWATENLHOMY DACNPeIENaHHI0, YTODEI ACHMMETPWA HaNDANE-
HAA Ha 3asisiax 0edratend Buina Kak sokes Medswel. Bonee nogpobHan sedopsaurs Mo 3THM BORPOCaM
cofgepsuTes 8 IEC 60034-26.

HoMaHansHan senwdikda KO gerratena Bcerfa DasTod NPMMEHHTaNEHD K TEMNeDaTYDE KDY HaI0LWEN
cpedsl 25 °C (e, IEC 80034-2-1). Pabota npu Bonee HAIEMK TemMneparypax SyneT NoHBOOWTE K MOBELLIGHMHY
ENMO. 7oroa kak npy Sonee Belcorkx Temnepatypax KNO GyoeT noHumaTecq.

7 OBnacTy npUMMeHeHMWA

7.1 Ob6wse nonoxweHWA

BripatoTea MEXaHWYECHOR JHaPIMA CTAHOAPTHLIMA JBHIATENAMY B PAcCHeTe H3 8adHkUy oibena He ox-
BATHBARTCA MEROYHAROOAHDH CTaHGapTHAAUWER. OOHaKo CYLBCTEYIT WHDOHKD NPWIHaHHEE PEMCHANLHSLIE
CTaHOApTE (Hanpurep, EN S0347 1 NEMA MGT). MoaTomy GNA BHEJPEHWA CTAHOADTHER INEKTROORNMA-
TENEH B CYWLECTRYIOWME NPANGEeHda Beino Bsl BRrogHe MMETE IHERroadfeTHEHEE ARATATENHE OOMHaK0-
BOK BRIXOOHGE MOWHOCTI, C 00HHAKOELIMA DaMaMK, KOTOPEIE He TPEEoBANA Dl KODEHHOM NEReOCHALEHWA
YNpABAASMOonD obopyooBaHnA.
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B Tew crysany, Kor0a Mexannan, BEgOMEpIA ANeKTDOOBHIaTEnEM, HENPepelBH NDORIBE0ONT OTHOCHTENb-
HO MOCTOAHHER ODbeM NoNesHol padoThl, MaBHkLM KPMTERWEM BRIGOpa NOOXOOAWETD JEWIaTENns ABNRETCA
B0 IKOHOMMYHOCTE MPK HOMAHANLHOW Harpyake. OgHago BONbWHHCTED NPHMEHEHWA GEATATENEN WMERT LH-
EMAYECKIA XAPAKTED, W B TAKWK YCNOBWMAX MOrYT HCNONsI08ATECH CNEUWANKHIHDORIHHER NEHMEN3GHLIE METO=
Ol 0AA NOAYHEHAA CYLECTREHHON IKOHOMAM JHERTIAM.

EcTk W TakWe NPUMEHEHHA, B KOTOPEE TREOYETCA NPEPLIBMCTOR MNW HENPEPLIEHOE NOTPednedne aHap-
riar. [NA Takks CWTYaUKK CyWecTeyT NpuknagHble MeTodbl BOCCTAHOBMNEHHR IHaYMTENbH YacTH NoTpeE-
OMNEHHCKH JHEPrMM, KOTOPaA @ NEoTHEHOM CliyYae Morma el GuiTe NRPOCTS NOTERAHHON.

Janee NpMBECGMTCA HECKONEKD NPMMEPOR, WIMKCTPHPYIIWME TEXHONCr K 3eeprociepeseHa, GocTyn-
HYHr ANS MoNsaosarensd. B aTom nnake gna esiGopa Hanbonee 30MesTHEHOND TEXHHYECKON DeWeHnA Cne=
OVET KOMCYNeTHPOEBATRCA C MAOTOBMTEMNAMKA KOHKDETHLIX JEWraTenen.

7.2 JKOHOMMA IHERIHK NOCPEACTEOM MCNONLICBAHKA ABMIFATENEA ¢ PErYNHPYEMOH CHOPOCTLIO
BpaljaHHA

Bo MHOMAX NOHNOHKEHWAX BOAMORHE J0CTHYE CIPOMHON JE0HOMKK SHEDTETHHECKHX JaTPAT 33 C4HeT pe-
MyMMpoOBaHWA CKOPOCTH JBWFATENA COOTEESTCTERHHD DEANEHEIM SHEDTETHHECKMM NOTREEHOCTAM HATDYIKM KOk-
ERETHOM NPANOHEHAA. 3T0 0fbidH0 NOMOTRET COENATE JEATETANK C PErynrpyemod ckopocTen. Boanukan-
WMe a gaMHoM cnyyae qobascyskie NOTEgM B 43CTOTHOM NpeolpalosaTens MoryT Nerko KOMNEHCHPOBATECA
noBwerrens oGwers KNO npasnagqod cecTeMal.

MHOrAE HACOCHEE M BEHTHAALWOHHEE YCTAHOBKK B HACTOAWE: Bpema TpebyioT perynuposadua no-
TOKS WM DABNEHWA © NOMOWEK DPOCCefbHEIX 3FCNOHOK MMM NepanyCchiely KNanaqon, KoTopwe hakTueg-
Cedl NpeacTaanamnT coboil nocneqoBEaTeNbLHEE W NAPANNeNsHEE OpraHsl YIDaanedMa, BeiNon-AIOWHE COoI0
hyHELMIO PEMYNEPGRAHIA NYTEM PACCEAHKA MAGETHA JHEprdl MCTOSHWMES, NPeRBEILAIRE NoTpeGHoCT
CTOKA.

MoTeps Takors poga MoryT GiTe CYLLBCTEEHHD CORPALLEHE! B PEIYNETATE YCTAHOBNEHHA KOHTPONA pac-
X003 WNK J3BNeHWA NOCOeOCTEoM HAONSKIAWEH HACTPOMKH CHODOCTH HACOCHOMD arperaTta Whne BEHTUNATopa
C NOMOLWED TPUEOOS C PeErynMpyeon CKOpOCTEI.

7.3 MpapunbHBIE BEGOD HArPYI04HOND PEXHMa

Aneprocheperalowme JaMraTend ocoberHo NoNesHe B Teéx chepax NpUMeHEHMA, MME oMK ONMTENLHOR
BpEnMA paboTaloT Noa HAMPY3IKoN, CoCTaaNAWeER Gonslwe 34 OT e NONHOR BENMYHHEL

Bo wibexanue WandwHe DONbWUons Yuena Yacoe paboTel JBWIATENA C HArpyasoi medee 50 % (4mo
BCErOA NEHESGWT K NOHMHEHAD aro KMO) vononbayesyio CHoTeMy CRenyeT HacTpaneaTs no Tpebdyembis aHa-
YEHMAM NAKOBOR HATPYIKA W NYCKOBOMD MOMENTS.

Forga gewratend, ofnagaoude NoOBEILUSHHOA 2HepoaBDEKTHEHOCTLHE, HONONbIAYIOTCA B YoNoauAx
TEMNEPATYDbI HAKE YCTAHORNEHHOTD ONA HWX HOMWHANTBHOMD IHAYEHHA, WX NEPErDYI0YHER cnoCoBHOCTE B
CLARHEHWA GO CTAHAAPTHEMIA OBUrATENAMK, K3K NEPABKUNG, OKA3RBACTCA BRLLE. B TAKKMY YCNOBHAX WX NepeHa-
CTROHKA HA NUEOBEE IHAYEHHA MOTpeBnAe Mol MOWMOCTH TpeByeTcA peqko W noTomy Heab ek THEHE.

Koroa BCTaeT BOMQOC O 3AMEHE B OSRCTEVIOWWA CUCTeMe CTAH4APTHOM OBMraTens Gonee JKoHoMMY-
HEM, HEODGXOOQUMO MPEXIe BCETD NPABUNLEHO OUEHWTE peanbHble JHERreTHYSCKMe NOTPeBHOCTH U onpene-
NATE LenecoofpasHbe HacTPodKd HOBOM OEMraTens.

T.4 PaboTa 8 HENPEpLIBHOM pEHHMe

DHOHOMAA AHEDMAK NPK Nepexone Kk Donee BRCOKOMY KNaccy akeproadhdekTHEHOCTH ABWraTensai oo-
cTaanaeT or 15 go 20 % ¥ AOCTHMAeTCR 33 CYET COKDEaLLEHKA IHEDTETHHECKMK NoTepk (Ch. proyror 107 Owy-
MNASMOCTE JONONMHHTENBHEIX 3aTRAT Mo NDUHCDDETEHUI0 ARKUIATENEN BRICOKOM WMNKM CREDXBEICOKOND KNacca
IHEProad = eEKTHBHOCTH MOMET DbiTh NErKD PACCHATAHA HAa CCHOBE paccKoTpedna obwers KNO HoBoro axo-
HOMHYHOM JEHMTATENA W CTOMMOCTH NOTRPERNARMON MM AHEDMA.

MpuaeieHHBR Hoge prcyHor 10 MNMOCTPMPYET JOCTUIBEMYI JKOHOMMIO B NPOUSHTAX OT AHE0TWK. No=
TREaNASMOd ORWMATENEM KOHKDETHON HOMAHANSHOH BLIXOOAHOH MOLWHOCTH, OTHOCAWKMCA K Bonee BecokoMy
knacey [E, no CRaBHEHHIO C 3aMEHAEMBIM OBUraTENEM.
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Pucyror 10 — BOsHan SHOHOMUA SHEPIMH 33 C4eT NoSLIWEHMA KNAacca sHeprosfd-akTuasacTi GRnramansa,
pabOTAKLME C HOMAHAMTEHOR HEEY KR

7.5 Chhepbl NPUMEHEHHA C ONHTENLHEIMA NEPHOOaAMK NErKod HArpyaky ABuraTens

Mpegnosesd Lensid fAD METCR08 W CPeaCcTE NOHKKEHWA PaBoYers HaNPAMEHWA OBWraTensi 8 oTRET Ha
TOT MW WHOA YPOBREHE WX HATDYIKW, LENs 3TAY METOO0B COCTOWT B TOM, YTOELI COKPATHTE NOTEDH Ha Hamar-
HAYWBAHKE B TE NEPHUOSH, KOTOa NoNHAA HANPY3IoHHas cnocoBHoCTe GBWraTend HEe TpebyeToa. TANWYHER NEK-
MEQOM TAKKX CPEGCTE ARNASTCA PRMYNATOP koo ddhHUMEHTE MOLWMHOCTH, KOTODLIR HACTPaKBEaET NpHKNANLEIR-
MOE K ABATETENID HanpReesue TaK, ToDsl koadrbruse HT MOWHSCTE HAX0OMNCA B0NKIK 3a0aHHONS IHAYEHAA.

PerynATope Koad@WUMEHTa MOWHOCTH MOMYT NEMHECTH Boifo0y, HaNPUMEp, NpK YyNpasnesdd QpKra-
TEMAMA HOMHAHANEHOAW MOLWHOCTEG MEHbwe 3 KBT, kOrda oMW Ha NPOTRHEHWA JNUTENsHLX NEpHOOTE HECYT
HEGOMLLLYHY HATEYIEY, NTPA KOTOPOW NOTEDH HA HAMATHMYWBaHWE COCTABNAKT JoBONEHS CYLWLECTREHHYH DO
CYMMApHER RoTepk. TPHMEHREHKE TAKMX PErYNaTOpoE TPEDYeT ONpedeneHHoN OCTOPOMHOCTH, NOCKONsKY
IKOHOMMA IHEPMAN JOCTUIAETCA NHWE B TOM CNyYae, 8Ny ABaratents paboTaeT C Manoi Harpy3kon B Tewe-
M ANATENEHBE MEPHUOO0E BRSssEHA,

Ocoban OCToORORHOCTE HYWHE TOrda, Kofaa paccMaTpyHBatTCA OBAraTend HOMWHANEHOR MOWHOCT b
Gonkwe 3 KBT. Jenc & Tom, 4To, HANpHMep, ONA THNHYHOMS OBWIRATENA MOWHOCTEID 7,0 KBT xapakTepHbl
NOTEpH ROMOCTOMD Xoga Nopaaka 4—:35 % HOMAHANMBHOR BelIXOGHOR MOWHOCTH. B 3ToM Ciy4Yae BenKYMHa no-
TEQE HA HAMATHHYHEAHWME, YCTD2HAEM X C NOMOLUED DEMYNATOPA, MOKET 0KAISTECA HECPABHMMON C ropa3no
BonbWMMKE A00a3B0HHLIMA NOTEPRMK OT WCKaMEHWA QOPME HANDAMEHWA, BHOCKMOrS perynaTopom koadidan-
LIMEHTE MOLWHOCTH.

7.6 Cheph NPHMEHEHHA © YNDABNAEMbIMK HADY 3K3 MK

YnpapnAeMeie Harpyaky OBAraTenei obuIYHO NPUBOOAT K HENPOMABOOWTENLHOMY PacKoay IHEPTHW K
ABMAKTCA PeIYNETATOM OWCCUNATHMBHOTD XapakTepa WCMoNLIYeMEX CHN TOPMOMEHHA. TpumepaMu Takwx
NPMMEHEHWA MOTYT CNYMWTE. ONepauri cBpaceiBaynA BRICOMOUHEDPLMOHHEIX HATDYI0K, CTEHOE ANA NpoBep-
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7.7 Cihepul NPHMEHEHWA, B HOTOPLIX MOMEHT HArpY3KkW BOIPACTALT C YEONMYeHHEM CKOPOCTI
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Pacymo 11 — THNWSHEE KOHEBIE JABMCHMOCTIA KPYTALLEM MOMBHTA OT CROPOOTA

OMA TPEXAZHEIY YETLIDEXNONKCHEN SCHHADDHHEY OEATETENSR C© KODOTHO3EMEHYTEM POTOROM MOWHDCTER 11 kBT
¥ KPHBLIE ZABMCHMOGCTH HAMPY3KA OT CHODOCTH NPK HAMY3IKEX, NpOoNopUKIHANEHBEIX KEESOPSETY CHOPOCTH

KW NOTNOWaLEn cnocoGHOCTH, PAIMOTONHBIE CTEHGE, NPOUSCCHl THAUKSMD NDOWIBOGCTER W HWCXOOALLWE
koHBEHEDbl. Bo acex ATy cONACTAY JHEPIMA MOKET IKOHOMUTECH C NOMOLULBI DEMEHEDATHEHEX YCTRONCTR.

Hak npapuno, BeCokodd el THEHLIE ACHHEPOHHLIE OBHIATENA © 3aMEHY Tel DOTODOM HMET HeGonL-

Fasen H‘Tmn nﬁ.l':tnn HT\.I :ﬂl: :;r"i'
IE1 876 1464 54 11,658 13,185
= 858 1474 a4 11,792 13,131
IE3 914 1480 T 11,948 13,073
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WoE CEONeXeHHe (ca. Tabnuuy 4). T e. obnaganT Gonee BHCOKOR CKOPOCTRID BRALWEBHWA, Y&M OBUraTenM
Bonee HKakoro knacca adeprodbderTradccTi. Koroa KpyTAWKE MOMEHT OBUrATENR WCRONEIYEMOR CUCTE-
Ml AENASTCA yHEUMEN KBaOpata CKOpPOCTH (KaK B HACOCax, DEHTHIATOPaX, KOMOPECCcopax W TN.), Bod-
pacTadue CROpPOCTH BYOET NpHMB0OWTL K YEENWHEHWK BeIXOOHOR MOWHOCTH (MOMEHTA), YTO § HEKOTOPGIX
CATYAUWAR HERTPANKAYET BRIFOLE, NONYyY3EMBIE OT NOBLIWSHWA KNAcSa IHeprodd ek THEHOCTI GBMraTens
[CM. pucyHOoK 11).

Tabnuwua 4 — MNpumep nimededan KNOD, cropocty W Tpabyemors KpyTAWSND MOMEHTE B COOTEETCTEAM C KNaccam
sHeproadihesTieHoCTr TRex gerraranad 11 kB 50 Ty »a ogHoR 1 TOW e NPHEREOROA CHOETEME
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Mz aTol Tabnuue CNeayer, 470 8 TAKUK NPWNoEe AR, [0 QEMraTens Sonee HWaKoro Knacca aHeproadg-
DEKTHEHOCTH 32MEHSETCA ABMraTanem Sonee BuICOKOro KNacca, BXOOHAR MOWHOCTE HE GOMKHE yMEHslWATE-
CA 00 YPORMA, KOTODEIA KaMEToA QONYCTHMEM NEK cpagHeqyi KTN0D oboux oevratensi.

B HekoTopk chyYany HeohonMmMan BXogHas MOWHSCTE onA Goned 2dche KTUBHOM OBMMaTENA MOWET
Oawe YEeNUYUTRECH Mo CRABHEMKIo ¢ Jauratenas Sonee Huakol 20@ekTHEHDCTH.

7.8 Chdepkl NpUMEHEHKA, B KOTODLIX OCYLLECTENAKTCA YACThLIE NYCKH M OCTAHORLI ABMraTenan
W/AMK MEXAHWYECKDS TOPMOREHMWE

KoHCTpyEULMA aHeproaddeskTHEHEX JBWratensd obol4Ho NOIRONAKT COKpalaTe NoTepd B obMOTEaxX
(2R} nyTemM ymeHsleHna KoabdrgueEHTa UCNoNEIOBEHWA (18 CHET JABLILEHWA HEOTXOAKMEX DAIMEDOE OEW-
FETENA] WHME 38 CHeT HCNONBICEAHKWA B POTOPE JNEKTRONEORGOALEND MATEPKHANE C NyHLWKMKE MariHTHEMA
CEOHCTRAMK [HANDHMER, NHTOR MEIHOH BMECTO NMTON aNKMAHHUEBOH KOPOTEOIAMEHYTOMN OS8OTHIA).

Davakc B obons CrydYans apToMaTHHECKH BO3PacTaeT MHEpYWA poTopa Dones adupekTnaHara gerraTe-
N8 NS CpagHeHio ¢ OBHraTENAME TOH HE HOMWHANBHON BEXCOHON MOWHOCTH, HO MEHLLWER 3Heproaddoek-
THBHOCTH.

B Tex npunosaHnax, rie TpedyioTos YacTl@ NYCKH M 0CTAH0Esl ABWIraTenel, Bo3pacTalowan WHEPLHWA
poTopa ByOeT YEEnHY-BaTs BPEmMA WX NDOTPERa | NOTRElNAEMyI0 MOWHOCTE. BYOET Takwe COXpaLATECA 00-
MYCTHMOE YHCTID MYCKOS B Hac, 4TO MOWET MPWBECTI K OrpaHv-eHrio NEonyckHoi cnocolHoCTH COOTRETCTEY-
FILLEH MNPWENaOHoR CHCTEMBI.

Kpose Toro, NP BLNONHEHAWY TODMOKEHWA & HCNONbLICBAHKEM MEXSHWHECKOR TOPMOIHORA CHCTEMEI ¥
apdratensd ¢ Sonswed WHepUWel poTopa ByAeT YECNWYHMBATLECA KaK MAHOC TOPMOIHOrD OWCKE, TAK W BRemMA
TODHADHKE HIA.

MoTepk HA NEorpEE AAMETENA MOMYT DblTe CYLLECTRBEHHO YMEHELIEHE, 3 OONYCTHMO8 SUCNo NYCHOE B
HAC YEEMHWYEHO NPH MCNONs3I08aMMK N8 NYCcKa 4acToTHOM npecbpalopaTenA BMEecTo OCYLWUESCTANSHUA Ha-
MOGCPEACTEGHHOND Janycka gBwratens. OOHaKD B USNoM HEDbIMOOHOCTE NPYMEHEHMA JHEeRroadhderTBHEK
Apuratenci B paccMaToHBEaeMcR 0BNacTy CCTAETCR OHERIMOHDA.

Mpumedanwe — MonomesioBaHws DeayQEpHOND NYCcEaTens cnocoiHo 00ecneqMTE Heobogumes Ons nporpesa
BEMNAHAHE MOMEHTOE, HD HE NPWBGONT HA K COKDALLEHNED NOTEDL MOWHECSTH, HH K ynydweHan KMNO gevrarana.

7.9 MNpumeHeHAA BO BAPLIBOONACHOH FA20BON Cpeae ¥ B cpaene ropodvYer neinmg

CyliecTeyeT BNl PRO NPOEKTHLIX GTPaMHYEHWE, KACANWKWXCcA OBWraTensl ans paboTel BO BApLIBO-
ONACHOH rascesl CReae ¥ B 3ansEIne 4ol atmochepe.

LDBHrateni ¢ orHecTORKMMA KORYHaMH {THN 3aWuTe sdy — cornacqo 1IEC G0073-1) unW © 3alUKToR TyWna
#Nx (B cooTEeTcTEMH ¢ |EC 60079-15) 00bi4Ha CHMTAKTCA BIPRBODEI0NaACHEIMIA.

OBuratena NoasweHHoR BEI0NACHOCTH [ 3aWMToR THNa ve» — cormnacHa [EC 8007371 moryT nogeep-
raTLCA OMDAHKMHEHUAN HE BDEMA (D, BENMYMHY BOINYUHED 3A30P06, NYCKOROK TOK ¥ Ap. Knaccndukalua ux
YpoBHER aHeproadibekTHEHOCTI W KM MomeT OeiTe NOHHHEHHCH.

OevraTend, cneudansHo NpeaHasHaYeiisie Ona paboTel B aTMocepe ropeYen Nsiny, 33WWWLEnTCA
OT &8 BOCMNaMeHEHWA KoOMYXoM THNa «is wnK «tD» (cornacHo IEC 6007E-31 wnu IEC 61241-1) ¥ nmMewnT
A0NONHUTENEHEE YINOTHEHKWA Bana, ypoReHs JHeproadbekTHBHOCTH 3THX JEWraTensi MoweT ObiTe no-
M E HH M.

B 3KOHOMMYECKMEe ACNEeKThbI

8.1 NonesoBaTeNLCHAS JATPATEI

MonezoBaTent Boarda XodeT WMETs HAJEWHYH CHCTamMy OBWraTensd no paiyMmHoR ugHe. OgHake Wo-
KOQHAA CTOMMOC T NPWOGRETEHHA ANaKTPOABAIaTENA HERENKHKE B CPABHEHHK C PACKOZaMK Ha Bro I8CMNyaTa-
UMD, EoTopble 0beidHG cCocTaenaioT Gonee 20 % COBOKYNHOH CTOMMOCTH BRAOEHIWA (CM. pHcyHOK 12).

Oevratend Gonee BeICOKORD KNACCE IHaproadibeKTHEHOCTH CTOAT JODOWE N NPHYKHHAM DONes Belcoko-
ro KEHECTES WArSTOBNEHWA W HCNONLIOEAHWA QONONHATENLHER MaTepianos. Npydiaexa CTOMMOCTH JABKCHT OT
MPOHIBOAUTENLHOCTH OBMMATENA W OT ero THna. Mawgy snaccamn sueproaddesTueHocTd IET # IE2 npupoct
CTOHMOCTH cocTaanaeT ot 10 go 15 5% Mexdy knaccand IE2 ¢ |E3 nobasnamTea ewe 10—15 % 3a goGanoyHbii
OSbeM TPEOYEMEX INEKTPOTEXHWYECKHMY MATEDWAN0E (CTanM, Menx). Kpome Toro, MoryT OKa3aTeECA HeoGxomH-
MEMA MaTEpKanNs Donee BeICOKOMD KadecTea. © y4eToM BCEMD 3TOD NPWDOCT CTOMMOCTE MOMET COCTARMTE OT
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10 oo 30 % B kaenom gnacce aHeprodpekTHEHOCTI. TpH CpaBHEHMA JRATATENEA No AHeproad e THRHOCTI
BOMN#eH NPHHAMATLCA B PAcHET HE ToNk#D WX KT, Ho H cooTBETCTEYIOWWA KOXPOHLIMEHT MOLWHOCTH,

T o0 T ST D GIHERIHH
96,7 T

MoronHee HENHTAMBREE SETRETH CTGHMOET b RPEMEHTHMG M TERHEMBERGTD
23 % oEcnyswezHas 1,0 %

Mpumedarne — MWoroaHme EuP Lod 11, 2008, oM. Bubnuorpadmed.

Pucyrok 12 — CTpyETYRA 3aTRET HA SNEKTROSBMIATENE KNAaccd 3HeproaduartneHocTy E3 mowHocTe:n 11 kBT
O Cpokom criy#bsl 15 Aet, 3EcnnyatepyeMed NP9 nondon Harpyaese 4000 yacoe 8 my

Kak B cny4as jamMeHe CTADBIX, TAK W NPW YCTAHOBEE HOBLIX OBMraTensi, NonbIoBaTenk CTankMBanToR
CO CNOEHOM 330346 NPADMNEHOND BRIBORa, NOCKOMNLKY WM NEHXGOWTEA NEWHAMATE BO BHUMAHWE HE ToNb-
KO NEepRoHAYANEHYI0 CTOMMOCTE NpMobpeTeda GoMraTensi, 4o BygyilKe JECNNYaTALUMOHHED PACKOOL N0
MEOMECTRY BEADWAHTOR NDOEKTHED DEEHMR, 8 8 chydas IaMedkl J0CnyaTURYEMEN GRArATENH NO0neseT
OUEHKE SLLE M BADHAHT HX PEMOHTA.

JnA onpeneneHda AHOHOMHSECKON LenecooBpaaHocTH YoTaHoBRA SHeproaddesTHEHR JBHIEaTENeR Heoh-
XOOMME0 TAHEE OUSHWTE CHMOAGMYI0 OBLLYVED HCHOMMED JHEDTHA B TOZ0B0M MCUWCTIEHM, OTHECRHHYIO K DoOTI0MHM-
TETbHEIM SATRATAM Ha WK NQUCSPETEHWE, NO CRADHSHEIN C YHE MCIONETYEMEIRMA WA CTAHOAPTHERE OEArATEMTAMM.

27a 3agaqa obbiHNHD PRLIABTCA OBYMS METOLamMM.

- MpoCThiM PACUSTOM OEYNAEMOCTH 3aT0aT M

- ONpEEEneHMER CYMMapHBR 33TPaT 38 Beck CPOK Cywbk.

8.2 MexooHan cTOMMOCTEL NPpHoGpeTeHMA

HcxogHan cToMMOCTE NEHoDpeTeRHA CRNAgMBAETCA W3 PACKOGOE NO NAAHKPOBAHMID W YCTAMOBKE W Npo-
QEHHCH Uatbl OBATETENA W JonNonHATanbHoro 0BopyooBa kA, TAKOMD K3k NPHUB0GE C DEMYTIHDYEMON CHOPOCTRIO.

CpagHUTENEHLIN aHanus TpebyeT ONpegenesHWA No KasIoMy pellesddio CooTReTCTEyWEN Gasw onaA
cpasHeHnA. B Tex cTpadax, [Oe NpHHATEl MAHWMANEHEE JHepreT<eckie Hopmed MEPS (Minimum Energy
Performance Standards), Takks aTancHom ABNASTCA DBMMATENs COOTRBETCTEVOLWETD KNACoa IHeproabdekTHE=
HOCTH, BCNW TaKMe OGAIATENLHLIE HOPMEI B CTREME OTCYTCTEYIOT, TO YaWe BCero B ka4ecTee Saisl AN CrapHe-
HIAR HCNOME3YeTCR CTAHJADTHEIA ABWMaTENs B ONpEdeneHHoM CEKTORE paiHka. [Tocne 2Tons AonweH BT tnpe-
OENeH NPOeXTHEIA BapHaHT aadrartens ¢ Bones BeICoKoN aHeproad ek THBHOCTEK — BNNoTs A0 YEoRHA |E3.

K npoekTHeiy 3aTpatasm aonyHa OeiTe S00aBNeHa CTOMMOCTE NPWBOI0E C PerynWpyYeMol CRoOpOoTEI,
BCNH OHA CHRTAKOTCA NPUMEHEMEBIMK W UENSCO0BDEIHLIMKE B KOHKDETHRIX THREX MaLLKH WM pabodWdx anepagiim.

B cnydae aamerbl JBArATEnA No NpHYKAHE OTRA3A 80 CTOWMOCTL B Dac4eT HE NpHHWM3ETCA, 3 NpK Npe-
MASELEMEHHOH 3aMEHE K CTOHMOCTH NPUOCPETEHHA HOBOMD JEWrATENA MOHeT ObiTs JoBaanesa ooTaTouHan
CTOMMOCTE MOTERAHHOTS pabodero speed CTaporo ABKMIaTens.

8.3 JKCNNYyaTaUuHOHHLIE PACKODbi

FECNAYATALMOHHEIE DECKOTE CHNAABBAKTCA M3 CTOMMOCTH JNEKTPOIHERTHW, PACKGACE NG TEXHWYECHD-
My ODCNYRHBEIHWED W IATPAT Ha PEMOHT.

MporHocakpyemelid ofbem NnoTpelnesus IHEprvi DaccYMTRBABTCA C YHETOM TREX ANEMEHTOR!

= CPEAHEranoBorD Ko3DMHWUKEHTE HAMPYIKK (CM. NDHMED Ha prcyHEe 130

- KN gevratens Npd SaHHoM YyCoegHEHHOM KoaidrMUMEHTE Harpyak 1

= Yucna pabodux 4acos B rogy.
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Lns gpyratensid © NOCToAMHON CKOPOCTREY ITH INEMEHTREl MOTYT GRTE EMK0 OUS8HEHE © QOCTATONMHON
TOMHOCTED. [TPHMEBHATENLHO K CACTEMaM OBWIETENSA C NEpEMEHHON HAMDYIKOH 1M BOIMOMHOMY B KOHEYHOM
WMTOME WCNONEICBAHKIO NPWBOOOE & PEMYIMPYEMOH CROPOCTRM DACHETE COegHars KoIMDHUMEHTa HATpYIkA,
COOTEETCTEYICWLErD YHona pabodudy Jacos M K0 Jauratens o coUeTaHKEM C NPHBOOoM C NepemeHHOl CRopo-
CTEID BRALLEHAA Q0MHHE OCHOBRIBATECA HA TUNOBOM Fpadske anekTprYRckMx Harpysol. Ecni noaxemausil
NEoduane WIMEREHHEI HATRYI0E DEACTEYRMLMY CHETEM OTCYTETEYET, TO MOMET WCHONEINBATRCA TAMOTET MR-
CHHA yopegHeHHsIA NRodUne (NDHMED KOTOPOM NOKASaH HUXE Ha pUGyYHES 13).

NMpau@-THAR GONg &T NoNEOR B pYy s, %
‘.Eﬂ_j
110
100
&0 |
i

10

|
a 200 400 s000 5000 1000 1200 1400 1600 1800 2000 A0 2a0d

Yo no padoddy qHedd s rmay
PucyHok 13 — TMpwmap maduea koadhiUMeHTa HEMYEM: NPOUBHTHOE pachpenaenaqye pafodrs 4acos 3a mg

SECMNYATAUMCHHEIE 3aTPaTH Ha ANeKTPoaHepTHio o0kiYH0 COCTOAT M3 TREX ANEMEHTOR TapudiHore co-
FMAWEHIKA WK JOroBOpa Ha NOCTABKY © MECTHOW KOMMYHAMEHOR CRyEGoR;

= CTOWMOCTH KEWROBATT-4aca NoTEednAemMon 3HeDMiK (C yHOTOM QHEBHOMD, HOHHOID, CEIOHHOD 1 JpYro-
ro pazgeneqHMa Tapychoa);

= DNNAYUBISMON MHEOBORA MOWHOCTH (EBT) NpUMesdTENEHD K PEEOROHEIM T5-MAHYTHRIM NHK3M;

= CTOMMOCTH HECKODPeRTHDCEaHHOMO KO3DDHLKeHTa MOWHOCTH (KBA).

[onwHbl yUMTEIBATECA MECTHER KONEDAHWA BRILLEYKAIAWHEE ANEMERTOR CTOMMOCTI INSKTROIHEDMAM ¢
WX CTPYETYRL, PEEHO KaK W ASACTEYIOWWE CHALKK, HAMOI W BOIMOMHEIE BCTINECKMA LEH Ha NEOTAKEHMA NPOrHo-
FNDYEMOMD TEXHHWSECHOND CPOKa cNyHbbl (C yHeToM PEMIHTOR) GEWIETENA WNH NPMENSGHON CHCTEMBI, K ESTODON
OH OTHOCHTCA, — B 33BMCHMOCTHA OT TOMD, K3kol cpok cny#bsl GoneWwe. PHECHDOBaRKEEIE JNEMEHTH TapHdion B3
BHAMEHWE M2 NEAHWMAIOTCA, TAK K38 OHK HE MIMEHRIOTCA © YIYYLWUEHHEM NOE3IaTENeA JHeproad e THBHOCTH.

K aaTparam Ha 3NeKTROIHERMM0 A00ARNAKTCA DAcXogE MO TEXHWYECKOMY ODCNYEMBAHKIO K PEMOHTY,
BEMHHMHE KOTOPEX JONHHE CLEHWBATECA HA OCHOBE NPAKTHHECKOND ONLITa NPEANDHATHA B YacTH CTOMMOCTH
OOHOMD HOpMO-4aca oDCnyHKHDaHne OBWraTensi ¢ paIsol BeIXOOHON MOLWHOCTEY, CROPOCTRIO BRaLLEHMA |
CpeaHersooBRoi HapaboThol B yacax.

MEW aHANAIE 3FTHAT HA NPOTAXEHHA BCEID CpOKa CNy#iel QOMAKHE OUSHWBATLCA TakKke JIHCOMyaTau M-
OHHBIE PAcKogEl. ECnK HakonneHHBE NPaKTHYeCkHe JaHHEE NPEANPUATHA Mo Napky GEWrATENSA OTCyTCTaYIOT,
TO MOMHO BOCNONEIOEATECR HHDODMALMER N YCDEOHEHHEM CoOKaK chyxbe, npegcTapneHHaeR B Tabnuue 5.

TaGnuua 5— CpeaHde Cporn cnybel anakTpodenraTens

F o H G IR BRIEOIHEE W OWHOE TE DaWaTEnR, i
Mokasartens
0,76—=1.1 1,1—1 11—=114 M0—3570
CpegHun cpok crywbe |10 12 18 20
{8 rogax)
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Peaneresn cpog chywbal 3aBACHT OT rogoacd HapaboTel QEHmaTENA, NPOACTEEHTENEHOCTH BRMCHYEHKA,
EoPRMUMERTE HArpyaKkd, NoKA3aTEneld HagEMHOCTH OBWMETENA, KAYECTEa TEXHHYECEOrs OGCnyMUBaHKMA 1
ESUECTEE DEMOHTOR. [1CCKONBKY IHCANYATALMOHHBIE DacKodkl, B 0c0BEHHOCTH CTOMMOLTE IMEKTROIHEDTHM,
BesycAoRHD, RENIIOTCA DOMBHUDYIOWLIMI JMeMEHTOM K3N:YNALMY ZATDAT, CHM NOANENAT NpOEaDEe METOS0M
AHANKEE YYBCTEMTENEHOCTH. [NA 2TOM oM MNW HECKONBXO. JMEMEHTOR IKCNNYATIWNOHHEN DACKO008 OO0
BEQrAINTCA WAMEHEHKAM C UEMks YETAHORNEHWME CTENEHM YOTOAYME0CT PEXYNETATOR SHANMIE . ¥oToRYMERLEA
PEIYNLTAT MCEOPAT O TOM, Y4TO NOPAACK CNEASBAHMA DAIHEE COABHHEAEMELS BADWMAHTOR COOKa OEYNAEMOCTH
FATRAT WM oD LEMA 33TRAT B TEYEHWE CEOKA IKCINYATAUWK CCTARTCR HEMIMEHHLM. YacTo HanGones KpUTHY-
HEIM ANEMEHTOM AHANK3a ARNAESTCA MOE0EAA HAapaboTea OBKIATENA B PAIHEYK HATPYIOUHBIX DEXMMEN, NoaTo-
MY MBEHHG OHE OOMKHS Bl Te MIMEHAR MR SMEMEHTOM.

8.4 CTOMMOCTL NEPEMOTEH OBWIraTEn:A

MROMKMD KCXOOHOR CTOMMOCTIH NPAMOBPETEHHMA W AKCNNYATALWOHHEBY PACKOS0S NP BEbipaboTke peLlueHKMA
CTHOCHTEMLHO JMEHE OEMIATENER NPUHAMSETCR DO BHAMAHKE CTOMMOCTE DEMOHTA OTKAIABLUWX JBKraTensi.

Korga OEdraTent oTE33an Mnd cropan, JomkHL faccMaTpHEaTLCA CNEOYIoWWe BapHanTe JanbHEAWME
OEACTRIAR!

a) NepeMoTEa OTEaIaBWEns GBHrATENA,

b) npwobpeTexke HOBOTO CTAHOANTHOM OBMIETENA,

c] NpHoSpeTeHue HOBOMD areprodddekTiBHCGro ABKWrarensa.

Ecni oTEaIaBLWIWA JEWrATENs MOMET DolTe NEPEMOTaH, TO CAMBIE HWIKWE WCXOOHBIE JaTpaTel ByoyT &
Cry-Has erg NepesMoTEd B COOTBETCTENMM C NDEMHAMY TeXHAYECKWMY YoNoawamMd. COOHakD, Kak NoKassBaceT
NPAKTHES NEPEMOTEH JBRMATENEA B PATHLIX MOTOYHEIY UEXEX (HANDAMED, ACNONLIVIOLWY TAKKE TEMNaRaTy-
phi pRICipEER yOANAeMEeX 0OMOTOK, KOTOPBIE CNOCODHE: MAMEHWTE CEORCTEA CTANBHEBX NAACTHH, KIMNH HOBLIA
MEQHEIR Npoana, cnocobHbii HIMEHWTE NOTERKW B MeqW cTaTopa), nocne nepesotil KND oeuratena Moser
CHHIWTECA Ha T-—2, 5 NPOLUEHTHEY NyHKTA.

STO IHAHAT, 4TC AGTEHT DeiTe NPOBEOEN0 CPaBHEHHE BADWAHTOE © UBNbLID BWbOpa Mewdy nepemoT-
KOW ABMMATENA [CTOMMOCTL NEpEMOTEW NNioc GonNee DeICORME IRCINYATAUWOHHLIE DACKOOB W3-33 NOHWHEEH-
HoOro KMO) W nokyNECR HOBOMD AKOHOMHYHOMD (3Heproa ek THEHCMO} JBHMraTensa (No NOBBILLEHHOR LEHS, KO
C MEHBIIWAI AKCINYATALWOHHBIMK 3aTpaTamMK Gnarogapa nobsiwerony KMO). Ona Gonee ToONHOM pacHeTa
BonHHE BalTe NPAHATE BO BHdMaHKE TaKke KodPdMUWENT HArpyad, rogoean HapaboTea W CTOMMOCTL Mo-
TpebnAeMod INeKTROIHERAN,

8.5 Cpox oKynNaeMoCcTH 3aTpar

MpocTol MEeTod pacdeTa OEyNASMOCTH 33TPAT COCTOMT B TOM, YTO ONPEeOenfioTea QOnonHMTENEHEE
EANHTANOBNGHEHWA B NpUoGpeTerde gadraTensd Gonee BeICOKOND KAACCA dHeproabEekTHEROCTH (14, B03-
MOKHO, MPMBOLOR C DEryIIMpYesol CHOpOCTEI0, 8 TakMe O0YIoro yooBepLUeHCTEORAHHONS oBopyooBamHMa) 1M
COTCCTABNAKTCA C OXMI2EMBIMA BONEE HUIKMKMY JKCMNYATALMCHHEIME 3aTPaTaMM.

LA 3Tore NoNLIoBaTENK GONHHE BhiTh MIBESTHE CNESVIOLLME ANEMEHTLI:

- AAKYNOYHAR LEHA OBEMIATENSH DAIHEEE KNAccoh SHeproad ek TUBHOSTH ¥ pasnHYHby NPHESDOE © pE-
ryNUpYesion CHOPOCTRI0 — B COOTOETCTEMM C DIPMAHTIMKM NPORKTHEIN PELLcH i,

= EBHErOAHAA HapaboTka Yacon:

= CTOWMOCTE ANEKTPOIHENTHK,

- CHEMbI YMEHLILEHKA HANOMOBEE CTABOK,

- CKMORM, NPEOocTABNASMEIR KOMMYHANMEHEMA NDELNPRATHAMA.

Mrea oty WHDOEMALMKD, NoNLI0EATENE MOMET PACCUMTATE IKCMRMYATAUMOHHEID 33TPATEL M CPABHKTE BLE-
M WX OKYNDEMDCTH N0 Da3HEM BADMANTAM NDOESKTHEN paweHwi. [1na nepuoaos oEyTIeMocTd 00 GOHMorD roga
OOLMHD HE TRPEDYETOA NRHHAMET: BO BHAMaHWE BENAAHKE WHRNALMA, TEXHU-ECK0e oBcnyHBaHWE, TOYIOaTRaTE
M MOBEILLEHRE TADMDOR Ha ANEKTROAMEDrAN. OOHaKo oM CPOKe CKYNaeMocTi DONBLUE QOHOM MOaa HAYen ITHa
NEEHeEbparaTe HEMLIA, ¥ NONE30BATEND MOEKET BRBDaThL PELEHHE C CaMBbIM KODOTEAM CPOKOM CEYMAEMOCTIA.

Mons3cearTens MOKET TAKKE NPefeapuTensHs ONPEdenkTe MaKCHUMaNsLHD A0NYCTHMBIR CRoK oKynae-
MOCTH 33TpaT NS CEOSMD NPEANPHUATHA, KOTOPEIA ObRIYMO NEXMT B OManasoHe OT OBYX 00 NATH net. 37107
MEpUo CYILECTESHED HOPOHE OXMMOSSMOT0 Cpoka cnywisl CUCTEMEl, ONA KOTODOR DRAUDSIOTCA OQRUMETENM,
M Mo NPOWECTBHA KOpPOTEORD CPOKA OKyNAEMOCTH JBWratens GyoeT npogondaTe padoTy A0 KCTEHEHHA ero
TEXHHHECKOrD CRoKa cny=GE, He TPpebYR DoNonNHUTENEHBIX KENUTANoBNOXKEHHA. B aTol drase gearratens npM-
HOCHT Oox0d obecniatHos.
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8.6 3aTtpaThl B TEYEHHE BCEMD MHIHEHHOMD WHMKNa

MEW aHanKIe 3aTpaT 8 TEYEHWE BCETS HWIHEHHOM UMKNa OBWraTens NPoW3RcaMTcA CysMMUpOBaHHE
PACKOOOE MO BOEM COCTABMAKILMM NEMEHTAM B TREx daax peanyaalHi PaaniHHex BApWaHTOR NROEKTHEX
DEWEHKA B CRABHEHHK C Daz0BRLIM!

- B (paie NeperyHors NpUobpeTeHra (MNK pEMOHTA) — 3aTpate: Mo NNaHASOBaHHIo W YCTAH0BKE,

- B (hase MCNoNbIBAHMA — JHCTNYATAUMOHHLIE PACKOAL! (HA ANeKTPOIHMEDIMID, TEXHKYecKoe obony-
HMBAHWE M PEMOHT);

- B IBEMOHATENEHOA $Eie —— Jarpathl NO BRIBGOY W3 IKCINYATALWR W yTHNHA3IALAM.

Ona TOYHONS JKCHOMKWHECKOTD PACYETa QOMMEH BbiTe NPoSedeH aHanka ABMHEHNA JeHemHbIR NoTo-
KOB © COCTESTCTEYIW WM JHCKOHTHROBAHHEM A0X0G00 4 PACKOO0E C YHETOM NEOUSHTHLIX CTABOK W TEMNOD
WHENALWE, MoNe3cEaTENs GOMKEH IHATE IAKYIOYHEIE UEHL OBMMATenel paidkbx knaccos adeproadduen-
THBEHOCTH ¥ NPHMEOOCE C DEMYNHMDYEMON CEOpDOCTBE, oO008yI0 HapaboTuy OBWFATENS B 4acax, CTOMMOCTh
INEKTPOIHEPIMH, 8 TAKKE CHRNEAEMOE BOAMA MHIHEHHOND YHKNE W JaTPaThl MO TEXHKHECKOMY 0GCMy#KBEa-
HA KD W PEMONHTY.

3aTpaTkl B KOHUS #HIHEHHOMD YWKNa CBulY4Hs WHHOPMPYIOTCA B PAc4eTax, NOCKONbKY QeHERHBE Mo
CTYNNEHAA OT YTANKIZUKY MaTEpHana ABWMraTend WayT Ha2 NOEpLITHE IATPAT NO &rd JeMOHTANY W TRaHo-
AOPTHPORKE.

MonesoBaTent MOKET BelbpaTe ANA Peann3audl BApWaHT NPoeKTHOMS PEWEHWA C HAWMEHBLLLKM 0bk-
ERAOM 3ATPAT B TEYEHWE KHIHEHHONS LWMENA, W 3TOT KpHTEPWA BeiGopa — NMyHwWd Gna nonezosaTens. B kpyn-
HOMACLWTAOHLIX NPOEKTAX, KOTOPRIG TREtYIoT SoNbLUMY KaNHTanoENOMEHHA, aHania JaTpaT B TEHEHRE Mira-
HEHHOMD UAKNS NOMOrAET BblCHPaTE ONTUMANLHEIE NPOEKTHEIE PELLISHAA,

HegaeHwe epponedckke wccnegoaadns EuP 2008 (vx peayneTaTe OTpaMeHs: Ha preyHre 14) nogreep-
Anns ToT hasT, $T0 HOBRE JBWraTend knacca adeproaddesTwaHoCTH |E3 MOWHOCTRIO B OMaNaioHe MExgy
1.1 1w 110 kB1, vapabaTteeaiowme bones 2000 yacoe & rod, XapakTEpHIyOTCR MEHLLLWMI JaTpaTamu B Ta4e-
HWE cpoka cnysbed, YeM genratend knacea |[E1 wnn IE2.

SATEEA TR B TEUSHME DO EI'!:,IH.EI:.I BEDS
71 000

B0 000

S0 000

A0 000

30 0G0
20000
10000

JRgl

IE1 IEZ E3
0 — 2000 paboqux 3508 B rog;
O — 4000 pafouue wstos 2 rag,
B — G000 paboqu 42o0n b rog!
B — 5000 patovex 43coB B rog

MpuamevaHwe — KWorodsne EuP Lot 11, 2008 (oM. BGubrmorpadme).

FroyHor 14 — CTpykTypa SRy STAUNDHHEEE 33TRET 8 TEYEHAE CROXE CnyHDel JEMATENR MowHOCTLH 11 kB
npw padore ¢ nONHOR HErpyakoR
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B HECKONLEWX QPYTHMX WCCNedoBaHMAK HIYHanHoh 3KoNOrMHeckie acnekTl NPUMeHeHKR Bulcoroadohes-
THEHEX OBHIATENSA ¥ NDMBCO0B C PEryNWpYEMoN ChopoCcTRIO BoaWeHuA, JononHaTenbHble MaTeprans, Ho-
NOMLIYEMEIE NPW MArOTOBNEHWK INeKTROCOODYI0BaHMA C GONSE BLICOKCH Heproafe TMBHOCTRIO, OTRaMa-
WITCA 8 WX GONEe BeiCORDN IAKYNONHOR UeHE. ITH WCCNEJoBaHKda NoOOTESDHAMOT, 4To DONee HWIKWE 3aTPaTkl
B TEYEHWE Cpoxa cNyXbsl ARMTaTenel Bonee BeCoOKord KNacta aHeproadhekTREROCT M O3HAYRKT U MEHBLLIMA
YPOBEHE IATRAT Ha DELUSHWE NPoDNe JAWATE OKPYHaKLLEHR Cpegs.

9 TexHwW4eckoe oBCNyXKUBaHWE

SNEETPOLBMraTend oOeYHO He TpabyioT GonkeWw ke OEEeMOoRE TEXHWUECKITD ChCnyEMBaNHA, BCNBaCTEWE
HET0 O KaYeCTREHHOM OBCMyKKBaHMKM HHOrga Boobie 3abeBawT. Hike NPpHBEREHSI OCHOBHEE OBLWWe godrek-
Thi CRrAHKMIALMA TEXHUHECKOM 0GCNYHUBEAHNA, MYOUTENLHD BAMAIOWKE HA PADOYKE XADAKTEPUCTIKM JBMIa-
TEMNEA!

aj HEZOCTATOHHAR BEHTHMAALKA,

b NoBbilUeHHEE TEMNEPaTYDR OKDYEIWEA cpaib

C] MEXaHW4YECKaA palperyIMpoBKa;

d) HENDOXOGALME KNMHOBLIE NPHMBOOMEIE PEMHA,

2] HenoOXoOALAan CMa3ka;

) WI0RTOYHAR BNAWHOCTE,

Q) 3ArpRzHeHne;

h) YCTORYMEAA NeperpyIka;

i] aHOMaNLHOE MMTAMLLER HANDAMEHAE,

i YpEIMEpHaA ACHMMETDMA HANDAKEHWA (B CHCTEMaX C ogHodaIHoN Harpyakoi).

HeaoccTaTtodRan BEHTHAALMA MK NOBLWeHHEE TEMNERaTYDbE OKPYHEHWER cpelsbl K Boned BulcoRd-
MY CONpoTHENEHWID obMmoTok: [pd Nepexode OT KOMHATHOW TeMMepaType k ceoel pabodeld TeMmnepatype
gBWratens TepReT B cpensed oT 0.2 0o ogHoro nNpoueHTHorS nyHkTa KNG, Kpome 1000, HpeasepHoie NoBii-
WaHKMA TEMNELATYDE, BEIBAHHEIE NNOXMM KIHECTROM TEXHM4ECKOMD OOCNYHWHBAHWA WK HADYLUEHWEM Ero
HOPM, COKDaLLanT Bpeka HOpManbHOHA IKCANYaTau«MH QBWMraTend W YEEnHYMeanT obbamM noTpelnAsson @m
ANEKTRPOIHEDTAH.

WHOrga B BedoMol INekTPRYECKorn MalWWHE NOCTENSHHS BOIHWEAET OCNONHWTENBHAR CHNE TDEHWA.
3To MOkeT BulTe BHIBAKO HAKOMNMEHWEM CROA MBAKW HA3 BEHTUNATORE, WIHOCOM JeTaned, pasperynMpoBkon
FEOYVETOPOE MINH NEWBCOHLIX PEMHER MKW HEKAYSCTEEHHON CMaIK0oH Jexratens. B Takux yenoewax aHeproad-
PEKTHEHOCTE JNEKTPUHNECKDA MAWWHE NAGAET, B peayneTate Yerd NoHdMasTcA KMN0 cicTeMe W BoapacTaeT
avapronoTpefnedue. JNA rapautipoBatna HENPEPEEHoR JMMerTHEHOR paboTl W GONFOE MHIHKW GEMraTens
Bon#eH OhiTe YCTAHOBNEH YETHWA PEMMaMeHT NNaHOBITS TEXHHYECKOND oDCNyEWBaHWA JBHMIaTENESH W ynpao-
NAEMOND WM 0D0pYI0BaHWA.
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MNpunoxedne A
(CApaeo4YHoe)

CoepxXBLICOKWA KNace sHeproadipentieHocT (IE4)

MpenCTasNSeHHLIE HNHE HOMWHANEHBIE DEHWUE CESPXBLICORIN aHapMah e THEHOSTH JBKITGA TONLRD 8 HHbhop-
MaTHeHex uensx. B craspapre |EC 60034-30 TEpMHHE % CBEPXBHCORAR SHeKTHEHOCTES ¥ «IE4» TPasTyIOTCA Kak obe-
CAEHEHRE NPAMERHD T 5-NPOUBHTHOM CHAXEHHA NOTEPL MOWHOOTA NG CRABHEHNKS © KNAccom [EDL. B gasHom npenoseHMm
NPEONERETER TOHHDE ONPE0EneHHe 3T TEPMUHOE.

Knace sneproadichesTieHoc Ty |E4 B Orpasm-MESETOR TONBED TPEXDEIHRIMA SCHHEPOHHBIMK OEMMATANRMM C HOPOTRO-
FEMEHYTEIM DOTOPOM, KaK shactsd [E1, [E2 w IEZ w3 IEC 60034-30. Knace IE4 npagHasHaqaeTcn AnA MCnons30BaHA B DamMEEy
N ESUMA BCEX THNOE SNEETROGBMIETENER 1 OCODEHH MaLLMH © NATaHWEM 0T NpeobpEsosaransd (KaK ACHHAPOHRLL
C KOPOTHOISMEHY ThIM POTOROM, THE ¥ GO THNO0E, NogoEHbN CHHEDOHHBIM JEWETENREM O MOCTORHHEIME MATHHTEMA).

Mockoneky B KNAcce [E4 4acToTa N TaHUe@ CaTH | “HCND NOMOCOE 3NEXTOWHECKIAY MAWWH, NUTESMBlx oT npenbpa-
BOEFTENA, HANPAMYED HE CEA3EHEI GO CROPOETEN BPALLEHIER OEMrETEnsd, NOCNeqHnE 00bIMHD PaHHMPYRITER N0 QUanasaHy
CHODOCTEA W ERACCWPHUWMPYEDTER CROPEE N0 KpyTALEMY MOMEHTY. 488 0O MOUHOCTA. Tostamy roadule snacea [E4 ae-
OENFWTCR A0 KEYTALBMY MOMEHTY H SEHTCHE N8 SQUCKPETHBI OWENE30H0E CROPOCTA BpawsHuA. [pumep cooTESTCTEY -
LMK KpHERE SHEprosdxbes TMEHOCTI NPUBENEH HE prcyHRS &1

Mpuumedarnue 1 — MNoNs0BATENM OOMHHE WMETE B BIROY, 4T0 HACTOTHEE NMpeobpazoBareny TOHS (8 pakTapd-
FHITER ONPEEREaHHOR SHEDMIEhaKTHEHOCTERY, KOTOPER DyOeT CHUEETE cHoTeMHeR KM {4eMaTenn 8 COHETAHMK ©
NpeobpasoaaTENEM ).

MpumedaHuwe 2 — Mo =onpocas onpegensduA KN oparatenss, niTasudes o7 npeobpasoeatens, oM. [EC
G0034-2-1.

ClgHaKo pEHRMPOBAHKA K88 OSHIATENER C NEPEMEHHOE CHOPODCTRID BO B0EM OMENEI0HE CHOPOCTEN BRAWEHWA ar
201 go 3600 offwmKd, THE M QEWTATENEA © MOCTORHHBIM EDYTALLMAM MOMEHTOM B0 BOEM QUAMNAZ0HE HOMWHANBHRE CROPO-
CTEA BPALLEHNA HE Tpebyarca.

MoaHKUE HOMHHENEHBIE IHSHEHEA CEEPXERICOROID YPOEHA 3HeproahdarTMEHOCTH ONA HOMMHAMLHOM KDY TALLETTD
MOMEHTE Ty MOKHD RECCHKTETE N0 CRagyien dopryne:

3 9z
i ' i k!
log1o| 1;_”” +H-{Ing1[.‘li % EJ +c-|ag1nl;_;“
i Gt L} m !

m

+0.

My =A-

rae A, 8, C 0 — HTepnonAuBoHH=E KoaumenTel 13 NPHBELEHHOR HrEe Tatnmue A.1.

MpumedaHuwe I — JadHas dopayna v koshhrUMeHTE MHTERMONALHA BREEOSHE METEMETHHECKR NYTEM Nog-
GOpE HEWMYHLWEA KPHBOH, NPOXDORLEN YEDES TOHEH HEnAsMsx FPEaHIY HOMAHANBHEL IHEHEHWA SHE Hosbhes THEHDCTY,
HHESKDD EMSMHECHAND CMBICHE 338 3THM HE CTONT.

PezyneTrpyeolke adaqerns KN (s npouestas) okpyMAGTEA 40 Bnnsafuey OSCATHYHER SONEA, T, &, MEET Brag,
wn, e

HEmMHANBHES 3HE4EHRA KN3ccH 3HeproaddsasmmesocT 1E4 AnR sERMYHHE Py TRLLEMN MomadTa Donswe 2000 Hms
pEEHE rpaHEagan ans 2000 Ha. HoMEHENBHSIE 3HEYEHNE knacca 3HeproatderTmerocty |E4 ans B0 e MOWHOCTER
Gonewe 400 KET HE DNpEQenREITCR.

Korga B&OarnAiTcA HECKONBED OWEna30H0s MOMEHTOE M CROPOCTER, HOMMHENLHEE JHAHEHWMA TDEHWY, 3HBpoad-
HERTHEHOCTH B COOTBETCTEBAM C HACTORLLMAM CTEHAADTOM SOMEHEl DECCHMTLIEATECA W NDMMEHATEEA OTSENBHD ONA KEHoR
HOMBHHALKH HOMMHEMEHOM KRy TRLLEN MOMEHTE JENAMETENH M HOMAHANEHRDA CROPOCTH BRALLEHNAR.

MpAMEHATENEHD K OSIFATENAM, XAPEKTERMIYEMEIM MOWHOCTEIY Py | 8 HE MOMEHTOM, AN% ONPESENEHA T, GOITHHa
KCNONE3ICBETECA CREOyLan dhopmyna:

_ R, 60-1000

-
r My 2

PasyneTpysIWMa MOMEHT JOMEEH OEEYMMATECR 00 GREadlens IHa4EH¢A 13 pR0a NpeqnoSTATENsHBE Hucan R0
fom. 150 3).

[na abecnayeHud COBMECTIMOGTH CRPasoYHEN JEHHLE © OOHOCHOPOETHEME 2=, 4- 1 G-noniCHEME OERFETEMNARMK
C MATEHAEM 07 CETHA CNYHAT Tabneua A 3, B x070D0A OCyILSCTENSATCA NpEcipa3088H0E IHAYEHAR MOMEHTE 1 CHODOCTH K
CTAHOARTHEIM YPOEHAM MOWHOCTH. HE a1of occroea B Tabnnge A4 nprBsiars MPaHaL bl HOMAHANBHBL, 3HEHEHWA SHERro-
adberTEROCTH ERacca |E4 Ans 4acToTe ndTawed cety 50 Ny, a 8 tabnegs A5 — ans sacrote 60 My
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Tabnurua A1 — WHTERDNONAGHOHHBIE KOEDELMEH TR

MoCT IECITS 60034-31—2015

ar Ad1 ar 1001 o1 1201 ar 1501 oy 1801 ar 3001
iE oo 1000 afiman | g 1200 pBiven | go 1500 aGiman | 40 TR obhuwes | go 3000 abimne | oa 3800 o6iun
Boaadch e n s
LN
MAKT. WKL MARD. [LETRY MAEG. [LET3N
2000 Hu 2000 Hm 2000 Hw 2000 Hea 1250 Hu 1000 Hea
IE4 A 00,2824 0,1801 0, 1846 1, 1648 0.2114 0, 2227
g - 3.B4359 —2,9242 - 2. 7433 -2 4876 — 2 6685 - 2. 7262
L 17 4628 13,6953 12,7473 11,6505 11,3369 11,1825
o T0,2209 7E, 1961 77 9565 T8.77ET 8054458 B1.2267
..'J,.l':H :.I'LIL'IECTEE NPWMEHEHWR K OWCEEETHBIF YPOEHAM MOMESHTE MONYT MCNOMs308aTECA HOMPHAMLHES TPEHALE 143
TR A2,

TaGnwua A2 — HoOMWHANBHEE FPEHEALBL (B NPOUSHTEY ) ONR CEEPXERICOROND KNACCE SHOHOMHHHOETA [IE4]

Fat ar 801 o1 1E-|:l_'- a1 12(‘_‘1 ar 15601 or 1601 af 1[—5_‘-
go 1000 af/man oo 1200 ofbifman o 1500 affwun o 1800 adimuis o F000 o wwis o FG00 afdwen

2.5 76,6 B1.2 B26 84,0 544 85,3
32 TE,0 B23 BaT B5,0 E548 86,1
4.0 a4 B34 B4, 7 B39 BET arao
5.0 BO,G 84,4 858 BE 8 &T.h ara
6.3 B8 B34 86,5 B7.8 Ba3 485

B B3 B&,3 BT 4 g8.4 5491 B2
10 84,1 BY.2 BE.1 Ea.1 BaT ao.9
12,5 83,1 88,0 BE 4 48 a0,3 a5
16 B2 Bag aa T 0.5 8910 a1 1
20 BT Ba.5 403 a1 ath 916
a5 874 B0 LI 916 9z 821
3z Ba T ooh 81,5 bz.2 925 926
40 Ba.5 914 821 B2 T 93,0 @30
50 no,2 320 B2.6 332 a4 Q34
63 50,8 825 8531 036 Q3.8 938
BO 1.5 B30 936 44,1 a4.2 941
100 820 334 34,0 04,4 a4.5 94 .4
125 Bz25 338 343 4.5 Q4.8 94.7
160 B3 04,2 94,7 95,1 45,1 45,0
200 93,5 4.5 85,0 a4 Q5.4 952
250 B3g o4 8 a3 LR A58 45,4
315 4.3 851 056 054 a5 8 8956
400 HE R a4 958 961 26,0 a7
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MaCT IECITS 60034-31—2015

COxoHYanues madnuys 4.2

e aa ':D;:EII:;-'HH-I aa =¢;I:;l::.l'-:lf':l-u.‘-| aa :ﬁﬂrﬁ'.:Iz:;-M.ﬂ.n ao 1':‘?!131135551-“.1“ ao Jlfilflglal.?ﬁ:lf.unel 0o .'!l:.;.::ljl::fﬁ-l'rmrl
500 Q4.5 45,6 a0 56.3 2362 2R
630 a5.2 95.8 96.2 B5.5 5.3 86.0
BOD 954 96.0 96.4 86,6 96,4 56,1
10040 25,8 96,1 96.5 96,7 B6.5 85,2
1250 85.8 o6.2 96,5 96.8 86,6 —
1600 5.0 86.3 96.7 5.5 — -
2000 86,1 896.4 96,8 87.0 — —
2500 9E.1 96,4 06,8 - — —
3150 9E.1 96.4 - — — =
40C0 96,1 - — — — —

Taonwua AJ— ETHHL‘I.’:IFTHHE' AHAHEHNA MOWHOESTIH B KB, ACCOUNHMPYEMEE C EPYTAWAR MOMEHTOM W CEODOCTERD OBH-
rAranal & MMTaHHEM OT CETK

80 Mu, G-non. B0 My, B-non. 50 My, £-non. B0 My, d-non. 50 Mu, 2-non. 60 My, 2-non.
II-:.lr (o7 HI]-1. {or 1001 jor 1281 jor 1501 jor 1831 jor 3601
oo 1000 oGimun) | oo 1200 ofimun) | ae 1500 ob/men) | oo 1600 ob/men) | go 3000 oblmen) | oo 3600 obimun]

25 - == = = B _
3.2 — - = — —s 1,1
4,0 — = = 0,75 1,1 1,5
5,0 - — 0,75 — 1.5 =
6,3 = 0,75 =] 1,1 — 22

8 0,75 - 1,1 1,5 22 —
10 1,1 1,1 15 — 3 a7
125 - 15 - 2.2 4 =
16 1.5 = 23 = — 5,5
20 22 2,2 a a7 5,5 7.5
25 e s 4 = 75 ==
3z 3 a7 — 55 — 11
40 4 it 5,5 75 11 15
50 5,5 5,5 7.5 — 15 18.5
83 e 75 = 1 18,5 22
8O 7.5 — 11 15 22 30
100 = 11 15 18.5 30 37
125 1 15 185 22 a7 45
160 15 18,5 22 30 45 55
200 18,5 22 30 37 55 75

GostExpert.ru
https://GostExpert.ru/gost/gost-60034-31-2015



https://gostexpert.ru?utm_source=pdf&utm_medium=71050
https://gostexpert.ru/gost/gost-60034-31-2015?utm_source=pdf&utm_medium=71050&utm_term=page

Orowyarue madnuger 4.3

MoCT IECITS 60034-31—2015

r 50 My, G-naon. &0 Ty, B-non. S0 My, 4-non. &0 My, 4-nan. 50 My, 2-maon. B0 My, 2-non.

Ht joT 801 ) {or 1001 ) {or 1201 [oT 16801 {or 1801 fer 300t
oo 1000 o6fmun) | go 1200 ob/men) | oo 1800 obiman) | go 1800 obivmn) | o 3000 obimen) | go JE00 abiman)

250 22 30 ar 43 [ aa

15 i ar 45 55 5o 110
400 ir a5 55 Th 110 132 150
500 45 55 T a0 160 185
30 55 5 a0 110 200 2201 250
00 75 &0 110 150 250 300
1000 gorsHao 1o 132 160 185 315 3351375
1250 132 150 200 220 1 250 3551 3TE -
1600 160 185 250 300 — —
2000 200 2201250 15 3354375 — —
2500 250 300 ¢ 335 3551 375 —_ — —_
3150 a5 ars — — — --
A0 a551 378 — — — — —

TabBnuua A4 — MpasdiULl HOMAHANBHE 3daqeHnd KT 8 ceEDXBLICOKRONM HN3CCE 3xoHoMAYHDCTIE {|E4) ann oparare-
Mad C NMTAHAEM OT ceTi C 4actator 50 Mo

Pu Z-nomacHti 4-CIRICCHE BN cHs: &
w1 B0 My 80 My BO My
0,75 Ga9 85.6 a3
1.1 a6,7 874 £4.1
1.5 av.a BE.1 56,2
22 88,1 Ba.r &7
| 88,7 0.3 Be.T
4 a3 80.9 S35
5.5 91,5 821 a2
T.5 821 B2.8 815
" 93.0 336 B2.5
15 934 94,0 93,1
18.5 €38 94,3 @315
22 94,2 04,7 2149
30 24,5 a36.0 84,3
wr 94,8 85.3 24,6
45 95,1 D56 219
55 95,4 B5.8 85,2
¥h 95,6 96.0 b4
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MaCT IECITS 60034-31—2015

Oromyanue madnugbr A.4

[

2-HorHCHEN A

e

BeronmtHe@

r:I::! &0 M El My G0 Iy
a0 25.8 96,2 5.6
110 96.0 BE. 4 05.8
132 bE.0 e 5 05,8
160 052 B85 8&.0
200 85.3 5.6 6.1
250 o6 .4 8.7 8a.1
315 0g.5 5.8 851
355 o6, 6 i 8 061
375 (400) 06,6 oE.a 881

Tabnvuya A5 — MpaHuus HoMHEANEHER 2HE<EHMA KN B ceepremcosoM Knacce spaloMwsHoCTA (IE4) pne gewrate-

MEd C NUTEHWEM OT CETH © YacTorol G0 My

a0

P Z-nanecHei 4-nonscnes i B-nonieene
N &0 Ty B My &0 T
075 — 459 5.4
1.1 B&.1 a7 6 87 58
1.5 aB7.0 Ba.4 Ao &=
pi BB.E Len &a5
aT 9.9 at.i 80.8
55 811 922 2.0
T.a 1.8 Q27 42,5
1 &2 6 916 34
15 3.0 94,1 b3.8
18,5 83 4 o4 a2
22 3.8 94,5 .5
30 B 1 05,1 84.8
ar G4 4 a5 4 951
45 9.7 56 5.4
55 95.0 w5 Oh,6
5 952 aE 1 55.8
aa A 4 96,3 25,0
110 95.6 HE5 o651
150 957 HEG o5.2
185 958 e T O3
220 &5.0 96,8 a5.4
250 85.0 a8 & 04
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MoCT IECITS 60034-31—2015

OhxoHsarue matnuys A5

P Z-nanmensi 4-arEEHE Benanmcnei
R BO My 80 Ty, BO My
00 a6, 1 86.9 4,4
335 Q8,2 ar.0 oE4
aih 98,2 gr.a oE4

2 Mi-33 HanvqeR paapeiaos spuesy B0 My ans knacca [E3 G-nonscHex oBw-
MATENEN © BRXnOHON MowHocTee 1,7; 1,5 1 2.2 #Br KW npenensHee aHa<eHHA [E4,
BRIESHEHHES HE OCHOBES MMAOKMX KpHMELX (Tablnua A2), OHaZEIBANTCR HECKONEKD
MEHLLWE 3HaHeHWA IES (BT.5% ana 1,1 kBT v 88,5% ans 1,5 kB1).

B chy~aEs NpUMEHEHNR IHaHEHAR KNAcca anoHoMuHHOCTH [E4 K GEMTaTeEnAmM, KOTOPEE DXSATLIBEKTEA CTAHOAPTOM
IEC B0034-30, Hechroomwwmo yEEONTECR B T0M, 4T3 TPefoBaHUA K YPOBHID SROHOMIHHOCTA IE3 Tome BeInnHeH:,

KIMO, %
100

11

A
. f
g I
O —
85 r—_l'_
— 200
o —
s 7 E
Ho 00
—
v —
—
75
0 500 1000 1500 2000 2000 3000 500 4000
CROPGETR, OBRAMH
Pucynor A1 — MNpepanes: HoMWHANBHLE AHa4eHKA BTN ana gnacca [E4
B BeIDpEHHOM QMANA30HE FHAHEHWA KDY TRUErD MomMadTa (Hm]
I
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rocT IECTS 60034-31—2015

Npunoxeswe 0A
{cnpaeocyHoE)

CeoOeHWA O COOTBETCTRMH COLUNOYHLIX MERAYHAPOOHLIX CTaHAAPTOR
MEHFOCYAAPCTOAHHLIM CTAHOAPTAM

Tabnwya OAT

[a LEE T, PR R T TR R Y MERLQYyHIDOOHOID CTangapTd

Crenene
coaTEEToThrA

DEGIHAYSHAE § HEMMERDEAHAS
W EE IS FIARST BEHAGID STARGARTE

|[EC BO034-1 o7 MOCT IEC 60034-1-2014 «MawuHel anakTpaqe-
CEME BpaWAangHEc. Yactes 1. HoMuHanbHES
IHEYSHWA NAPAMETPOE M SRCNNYETALMOHHEIE Ka-
PARTERNCT MEM

|[EC B0034-30 —_ 2

OTEETCTEMA CTAHOAPTOE
- IDOF — WASHTH4HES CTEHOSEPTE.

T COOTRETCTRWOLIMA MERMOCYOARCTESHHEIR CTAHAAPT orcyTereyar. Jo ero NpUHSTIA PeroMEHaRETCH MONoNsa0-
BHTh NMEQEB0] HE PYCCKHA AZLE ASHHOM MEXOYHARGIHOM CTaHGApTA. [epasnd QaHHOM MENOYHEROOROrD CTEHOART
HAXOQWTCA B PEgEpansHoM AHOOPMALKOHHOM HOHDE TEXHIHECKME DEMMAMEHTOS W CTAHOSpToR.

I PHMEaYEHHE — B HacToAwen 1ainue Monane20BaH0 CnedyHupe YCNODEHOR 0DDIHAYEHWE CTENBHW CO-

12
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MoCT IECITS 60034-31—2015

Bubnuorpadina

IEC G0034-2-1:2007 Rolating elecincal machings — Part 2-1: Sfandard methods for defermining Dsses and efi-
ciency from lests (axcluding machines for traction vehicles) (MawuHs anesmpuyscykus spalnamweecs. Yacme 2-1. Cmay-
dapmyiie Mamods! oNpeOeneHUE Nomeps U KO3BHULLSHTIE NONEIR020 JEOCMEUR M0 UCTLIMEHLEY (358 UCEARSSHUEM
MAWIH QTR MAZ0ELIE MaxaHuamoe )|

IEC 60034-2-3 Rodatirng elecincal machings — Part 2-3; Speciic tesl mathods for dedermining osses and afficiency
of converler-fed AC fnduction motors (MaWwuse snesmou+eceue spayariuuscd. Yacme 2-2. CrauuansHee smemodei
ONpEDEneHUR POMens L kosgbuyuenma roneadoan dedomaus deusameaned NEPEMEHHDaD MOKS © AWTEaHUEM O 70e-
adpazosamenn)

IEC 6003412 Rofaling eleckical machines — Part 12 Slarking pedormance of single-speed three-phase cage
rduetion motors [MalwuHe! anesmpuYecyses epalsowmuecy. Yaome 12, (Tycoebie Xapasme pUcmuiL OOHOCKODOCMHBY
mpexhaansy JEUSEIMENal C KODOIMKOZSMEHITIEN DOMOpon

IEC TS B0034-17 Rotating efeciical machines — Part 17; Cage induchon motors when fed from converfers —
Application guide (MaluHe! aredmpU-Eckue SOalamyracd. Yacme 17, Aturxposrme JBU2ament ¢ RODOTKOIEMKHY-
MMM DONTIOCOM NP AUMaHLY Om Apestpazoasmerod. Pyroaodomen i moueseRuq3a)

IEC TS B0034-25 Rofating slecimcal machines — Pard 25 AC eisciical machines vsad in power drive spsiems —
Applicafion guids (Mawurer ATedmpUwEcELS Bpawamuuech. Yacme 25, Pynogodomen no RDOSKMHEM U 3RCHTyama-
LIUOHHLIN ESIENmEpUCMUNEs CEU2amensl REpEMEHHDE0 MK, CTELUSTEHO MsdraibigussHEE TR 3MeRmpomumaHUS
wEpE MPeotpaioeamens)

IEC 60034-26 Rotsling electrical machines — Part 28 Effacits of unbalanced vollages on the performance of threa-
phase cage induchon molors (Mawurs anesmpuretKus gpawailecs. Yacme 26, BruRsuse HeobamnancupoaaHHLIx Ha-
MEAKEHLL HE patoyre XEpanmepUusmUrL MPENHEaIRE ACUHEDOHHEE JU2armensd © AopomEQ3SMiH Mk DOmDooMy

IEC BO0V2Z-1 Dimensions and oulput series for rofating electncal machines — Pan 1) Frame numbers 56 fo 400
and famge numibers 55 fo TOHD (Mawures snexmpuyscsue gpawaiiuac. Yaoms 1. Pazveps U pros 8bikodnbl e row-
HOCMel. Fefapumssie doMepa orm 58 do 400 u vosepd chnaques am 55 g T080)

IEC 60072-0 Expiosive almaspheres — Parf 00 Eqguipment — General reguiramends [Bapbeodnacrbie amuocge-
. Haome O Ofopydoeanus. JoHoersis mpefossyug)

IEC G60300-3-3 Depengabilily management — Part 3-3; Applicabion guide — Life cycle cosling [Yopaanawue giyHi-
LUOHRTER DO HedemHoome. Yaorms 3-3. Pyroeoodcmes mo ApuMereHu. FCyucnasuns 3Smpoanm {3 DEomimso s U wiatey-
HOS0 LUk

IEC B1241-1 Elecincal apparalus for vse in the prezence of combusfible dust — FPart 1: Protachon by enclosuras (07
JARNEEAMy0a ATERMpUYSCEAn, UCNoRbIYEMER & PoNoBURN 20MoMed Meamy. Yaome 1. Sawwmes oepasderues mura «I10s
{uawaAm uz obpaweru Al

IEC 51800-2 Agiustable speod elecinoca! power drive syslams — Pan 2 General reguirermants — Raling speciieations
for low volfage adivsiable fregquency &.¢. power drive sysiems [CucmemMer CUnogsx snexmponpuacdos. Yaome 2 DGwue
mpeioeanud. HOMUHENEHLIS MEKHLIMECHUE XEDSKTEDUSITIUAL HUINDSLTLTHEY CUOmeM CUMigsly INesmponpueadon
MEpEMERHOED MOKS © DeSpmupyeMall sacmomod ]

IEC G1800-8 Adiusiable speed electrical power dnve syslems — Padd 8 Specifcation of vollage an the powsr
infarface (Cucméub! CUNCEO20 NPUSN0a o PeynuDyeMol cropdombg, Yaome 8. ChreyuibusEgus NENDrReEeaHUR HE Cuimd-
BOM CONPRNEHLL)

190 3 Praferred numbers-series of prefermed numbers [MMpedmoimumensrile sucna. Prdel npedioumuimen st
YLACERT)

EN 50347 Tpexghaiibls ScuHEDORNLE OSU2amerny cmaHiapmiLy DaIrMepng U HOMURIMOE Smxotod MOWFROCTIL.
FadapumaLie RoMepa om 56 do 375 u vomeps chnaqyes am 85 do 740

MNEMAICS 7.1 Safely Sfandards for Construction and Guide for Seleckian, installalion, and Operation of Adiustable-
Spesd Drive Syslems

MEMA MG Mofors and Generaltors

MNEMA MGE10 Erengy Manageman! Guite For Selockian and Use of Fred Freguency Medivm AC Sguirrel-Cage
Palyphase Induction Molars

MEMA MG 11 Enargy Managemean! Guide For Seleckion and Use of Singls-Phase Mofors

IEEE 112—1996 IEEE Standard Tes! Procedure for Polyohase Induction Molors and Generators

DE ALMEIDA, AMIBAL, at al. Energy-using Producls Directive, Preparatory Shodies, Lot 1. Maotors, Coimbra
Portugal, Fabruary 2008
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rocT IECTS 60034-31—2015

YOK 621.313.3:006.354 MEC 28160 EGO

DT

KnioYessia Croba. MawiHel ANesTOHYECKHE BLAWLAK WHECH, SCAHXPOHHEE NBMMATENH © KOPOTEOIAMEHYTEIM

POTODOM, koadPHUMeHT NONEIHoro JeRcTEMA, KNace aHeproadue KTHBHOCTH

Pegawtop £.C. Pusmowss

Koppestop E.FP Apasd
HomnesoTepran sapotra LB, Monosal

Coaro = wabop 22062015 Mognucano a fmewsts 12092016, Sapmar G0 = Bﬂ‘l'n. Fapnarypas Apwar.
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