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Mpvmep cepTUdMKaTa COOTBETCTBUSA,
BblJaBaemMOro Kopnopauuein ABB.
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EC Declaration of Conformity

The Manufacturer: (Name and address of the manufacturer)

hereby declares that

The Products: (Product identification)

are in conformity with the corresponding essential requirements of following EC directive:

Directive 2006/95/EC (of 12 December 2006).

The motors are in compliance with the following harmonized standard:

EN 60 034-1(2004)

which thus comply with Principal Elements of the Safety Objectives for Electrical Equipement stated in
Annex | of said directive.

Note: When installing motors for converter supply applications, additional requirements must be respected
regarding the motor as well as the installation, as described in installation manual delivered with converters.

Year of CE marking:
Signedby
Title

Date

B koprnopaunu ABB nmetotca nepeBobl PyKOBOLACTBA Ha APYTME A3bIKM.
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1. BBegeHue

NMPUMEYAHUE!

DTV HCTPYKLMM JOMKHbBI CObNoaaThcsa ans obe-
CrieyeHns 6e3omnacHbIX 1 Haaexallx onepawmin no
YCTaHOBKe, IKCMyaTaLmm 1 00CyKMBAHMIO ABUraTENS.
C HVYMWM JOMKHbBI O3HAKOMUTBLCA BCE, KTO YCTaHABNMBA-
€T, SKCNyaTpyeT MO0 0O6CNYKMBAET ABUraTENb UK
CBA3aHHOe C HUM 000opyaoBaHVe. [lBuratens npeaHa-
3HaYeH 1A YCTaHOBKM 1 SKCMyaTaumm KBannouumpo-
BAHHbIM NEePCOHANIOM, 3HAOLWVIM TPEOOBAHWS TEXHNKI
6e30MacHOCTH, OXpaHbl TPyAa U HALMOHAMTBHOIO 3aKOo-
HopaTenbCTBa. HecobniofeHne STUx MHCTPYKUMWA MO-
MET NPUBECTU K aHHYIMPOBAHMIO BCEX AENCTBYIOLWMX
rapaHTui.

1.1 CepTudukar coorBeTCTBUA

Ha kaxkabli1 ABuraTenb OTAENbHO BbIIAETCA CEPTUDUKAT COOT-
BETCTBUSA TpeboBaHNAM AnpeKTnBbl 73/23/EEC Mo HU3KOBOMLT-
HOMY 060PYAOBAHMIO C U3MEHEHWAMM, BHECEHHBIMM COMNAacHO
anpekTuee 93/68/EEC.

CepTduKaT COOTBETCTBUA YAOBNETBOPAET TakKe TpeboBaHM-
AM cepTUdMKaTa YCTaHOBKM COMNAcHO AMPEKTMBE MO MallMHam
1N MexaHmn3mam 98/37/EEC, ctatba 4.2 npunoxenusa Il, nogpas-
nen'B"

1.2 O6nacTb NpUMeHeHunA

NHCTPYKUMM NPYMEHVIMBI KaK B OTHOLLEHWNI PEXMMA ABUIa-
Tend, Tak 1 B OTHOLLIEHUW reHepaTopa AnAa Cneayowmx TUNnoB
SNEeKTPUYEeCKuX aBuratenein koprnopaunn ABB.

cepun MT*, MXMA,

cepun M2A*/M3A*, M2B*/M3B*, M4B*, M2C*/M3C,
M2F*/M3F¥*, M2L*/M3L*, M2M*/M3M*, M2Q*,
M2R*/M3R¥*, M2V*/M3V*

C TMNopa3mepamu Kopnycos 56 — 450.

Hanpumep, ana aoeuratenei Tmna Ex cylecTsyeT otaenbHoe
PYKOBOACTBO "HW3KOBOMBTHBIE ABMIATENM /15 30H MOBbILWIEH-
HOM ONACHOCTU: PYKOBOACTBO MO YCTaHOBKE, IKCMTyaTaLWn v
06CNYXMBaHWI" (HM3KOBOMBTHBIE ABUraTENW/PYKOBOACTBO MO
aBuratensm tvna Ex).

[inA nBuratenei HEKOTOPbLIX TUMOB U3-3a UX CNELMANbHOTO Ha-
3HaYeHUA 1N 0CobOI KOHCTPYKLMM MOTYT NoTpeboBaTbCA
AOMNONHUTENbHbIE CBELEeHNS.

[lononHwTenbHan MHGOPMaLUA UMeeTCA Mo CNeayoLM ABM-

raTenam:

—  [BWraTenun npoKaTHbIX CTaHOB;

—  [BWraTenu C BOASHbIM OXNaXKAEHNEM;

—  OpbI3ro3aluiieHHble ABUTaTeNM OTKPBITOrO UCMONMHEHMS;

- [BWraTenu, NnpeaHasHaueHHble 414 yaaneHus AbiIMOBOro
rasa;

— TOPMO3Hble ABWraTeny;

- [BWratenu ana paboTbl B Cpefax C BbICOKMMM
TemnepaTypamu.
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2. NMpaBuna o6paweHns

2.1 MpreMoYHbIN KOHTPOJIb

Cpa3y nocne nonayyYeHnsa aBuratens NpoBepsTe ero Ha Ha-
NMYMe BHELLHNX MOBPEXAEHWI (Hanpumep, MoBPeXaeHW1
TOPLIOB BanoB, GaHLEeB 1 OKPALLEHHON MOBEPXHOCTH) 1, eCIn
0bHapy»keHbl fedeKTbl, 6e3 3aaepKKI1 yBefoMmTe 06 STOM IKC-
neavTopa.

HpOBepre BCe€ faHHbI€ Ha MaCMOPTHbIX Ta6ﬂl/|L4KaX, 0COOEeHHO
HanpAaXeHue 1 Tmn (3863}18 nnn Tpeyl’OJ’IbHI/IK) coenHeHA
0BMOTOK. Trn NOAWMNMHMKOB YKa3bIBa€TCA Ha MaCMOPTHbIX Ta-
ONNUKAX TEXHUYECKINX HAaHHbIX 4714 BCeX ):LBI/II'aTeJ'IeVI 3a VCKJITIO-
YeHnem ,ELBI/II'aTeﬂeI;I C MMHVMalbHbIMW Da3Mepammn Kopryca.

2.2 TpaHCNOPTUPOBKA N XpaHeHUne

[lBuratenn Bcerga AOMKHbI XPaHUTLCA BHYTPM CyxUX MOMelLe-
HU (Npun Temnepatype Bollwe -20 °C), B KOTOPbLIX OTCYTCTBYIOT
BMOPALIMA 1 CKOMMeHWs Mbinv. Bo Bpems TpaHCMopTUPOBKA
[BuraTeny AoMKHbI 0beperatbca OT YAaPOB, NaAeHun 1 cpefb
C BbICOKOW BNAXXHOCTbBIO. 1P HanMumm yCnoBWIM, OTAIMUYHBIX OT
peKomeHayeMblX, 0OpaLLaNTECh 33 KOHCY/bTalMern B KOpnopa-
ymo ABB.

OTKpbITble YUaCTKM 06paboTaHHOM NOBEPXHOCTM (TOPLibl Ba-
NOB W dAaHLbl) AOMKHbI 3aLMLIATECA OT KOPPO3UN.

YTobbl NpefoTBPaTUTL CTEKAHWE CMa3KK, PEKOMEHAYeTCA ne-
PYOANYECKM NPOBOPAYUNBATL Basb.

,D,J'Iﬂ NCKMOYeHNA KOHOeHCaunn Bnarn B ABUratesiax pekomMeH-
AOYETCA NCMOJTIb30BaTb aHTUKOHAEHCALUMOHHbIE HarpesaTesn,
eI OHW YCTaHOBJ1EHbI.

Mpw NpocToe ABUraTeNy He AOMKHbI NOABEPraTbCA Kakm-
MO0 BHELLHMM BMOPALIMAM, UTOObI UCKMIOUYNTE BOSMOXKHOCTb
NoBpeXAEeHNA NOALNMHMKOB.

[Buratenn, ocHalleHHbIe LMANHAPUNYECKMMM POTMKOBEIMU 11/
WK PaAMANBHO-YMOPHBIMW MOALIMMHVKAMM, [OMKHbI BO Bpe-
MA TPAHCMOPTMPOBKM BAOKNPOBATLCA C MOMOLLBIO BCMOMOTra-
TeNbHbIX YCTPOWCTB.

2.3 NMoavem saneKkTpoaBUuratens

Bce nBuratenu kopnopaumnm ABB Becom cBbile 25 Kr oCHalla-
I0TCA MOHTAXKHBIMI MPOYLIMHAMUN WA PbIM-00NTaMu.

[na nogbema ABUraTeNa AOMKHbI MCMOMIb30BaTbCA TOMbKO
OCHOBHbIE MOHTaXHble MPOYLLIVHbI MW PEIM-00NTHI ABUraTENS.
OHW He JOMKHbI CMONb30BaTLCA ANA NOAbEMA ABUraTENS,
KOrfla OH MPUKPENEeH K ApyromMy 060pya0BaHMIO.

[nAa nogbema ABuratens He AOMKHbI MCNONb30BATHCA MOHTAX-
Hble NPOYLMHbI BCMIOMOraTeNibHOro obopyaoBaHna (Hanpw-
Mep, TOPMO30B, OTAIENIbHBIX OX1AXKJAIOLINX BEHTUNATOPOB) MK
COEAVIHUTENBHbIX KOPOOOK.

[lBurateny c OaMHaKoBbIM KOPMYCOM MOTYT MMETb pasHble
LEHTPbI TAXECTU M3-3a Pa3HbIX BbIXOLHBIX, MOHTaMHbIX 1 BCMO-
MoraTesbHbIX YCTPOWCTB.

He [0nyCKaeTCA No1b30BaTbCA NOBPEXAEHHBIMN MOHTAXKHbI-
MW MPOYLWNHaAMN. I'Ipewqe 4eM NpucCTynnTb K Nogbemy ABKra-
TEend, y68ﬂ,I/ITer B OTCYTCTBUN I'IOBpe>K,ELeHI/II7I prM*6OJ'ITOB 0117
LUTATHBIX MOHTaKHbIX MPOYLWWNH.

I_Iepeg nogbemMom ABuratena prM-60ﬂTbI LOOJTKHbI ObITb 3akpe-
NnneHbl Hagnexalym o6pa30M. |_|pl/l HEO6XOLU/IMOCTI/I nonoxe-

HWe prM-6OJ'ITa MOXHO OTperynpoBaTb C NMOMOUWbIO MOAXOAA-
X wamo, NCMNONb3yeMblX B Ka4eCTBe MPOKTaoK.

Ybeantechb B MCNOSb30BAHNN HAAEXKALLErO NOABEMHOIO 000-
PYOOBaHWA U KPIOKOB NOAXOAALWEro pa3mepa Ana CyLecTByio-
WX MOHTaXHbIX MPOYLLVIH.

MonHWMalTe aBUraTenb OCTOPOXKHO, YTOObI HE NOBPeanTbL
yCTPOWCTBa 1 Kabenw, MOACOeAMHEHHbIE K ABMraTEN!O.

2.4 Macca gBurartens

[NonHasa Macca ABurateNia MOXeT BapbMpPOBaTbCA AN OAHOTO
1 TOTO e pa3mepa kopryca (BbICOTbl LEHTPA) B 3aBUCKMO-
CTW OT Pa3HbIX BLIXOAHbBIX, MOHTaXHbIX 1 BCMOMOTaTeSIbHbIX
YCTPOWCTB.

PacyeTHble MaKCKMMasbHbIE 3HaUEHWA Beca ABuratene B nux
6a30BOI KOMMIEKTALMW B 3aBUCUMOCTYM OT MaTepwana Kopry-
Ca npuBeaeHbl B cregytolen Tabnuue.

(MakTnyeckme 3HaueHNA BeCa BCex ABWraTenei Kopnopaumm
ABB 3a ncknoueHvem asuratenen ¢ MMHUMabHbIM Pa3Mepom
Kopnyca (56 1 63) yKa3blBalOTCA Ha MacnopTHbIX TabnmyKax.

Tunopasmep | AnomuHun YyryH Cranb
Kopnyca [on. macca
Macca Macca Macca TOpMO3a
Kr Kr Kr
56 4.5 - -
63 6 - -
71 8 13 5
80 12 20
90 17 30 10
100 25 40 16
112 36 50 20
132 63 90 30
160 95 130 30
180 135 190 45
200 200 275 55
225 265 360 75
250 305 405 75
280 390 800 600 -
315 - 1700 1000 -
355 - 2700 2200 -
400 - 3500 3000 -
450 - 4500 - -
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3. YcTaHOBKa M BBOA B 3KCIJlyaTaLuio

NMPEAYNPEXOAEHUE!

OTKNtounTE 1 33b6N0OKUPYITE ABUraTENDb, MPEXIe YEM
NPUCTYNaTb K BbIMOJIHEHWIO pa60T Ha ABuratene nnmn
BEJOMOM 060OPYA0BAHMM.

3.1 O6wme cBepeHnnA

CnepnyeT TWATENBHO NPOBEPUTD BCE 3HAUEHVISA Ha MaCropTHbIX
Tabnuykax, 4tobbl yoeanTbCsa B Haanexallien 3awmTe 1 npa-
BUSIbHOM MOAKIOUEH W ABUraTeNA.

NPEQYNPEXAEHUE!

Ecnn B cyuae aBuratenen, yCTaHaBNMBaEMbIX C BAJIOM
B BEPTUKAIbHOM MONOXKEHWN, OXKMAAETCA, YTO BOAA UM
XNIKOCTb OyAEeT CTeKaTb BAO/b Bana, CeAyeT npeay-
CMOTPETb MOHTaX KaKMX-HVOYIb CPEACTB, CTOCOOHbIX
npenoTBPATUTL CTEKAHME.

CHUMWTE BNOKMPOBKY (ECIM MPUMEHAETCSH), UCMOSb3yeMyto BO
Bpems nepeBo3Ku. [loBopaurBas Ban pykow, ybeanTecs, 4to
OH BpallaeTca cBo6oAHO.

OBurarenm c PONMNKOBbIMN NOALWLUNMHNKaMUN

Mpw 3KCnyaTaumum asuratens 6e3 paavanbHOM Harpy3ki1 Ha
Bas MOTyT ObiTb MOBPEXAEHbDI PONNKOMOANMHUKM,

[Burartenu c pagnanbHO-ynopHbIMUN
noagwnMnHNKamm

[Mpw 3kcnnyaTtaymny asuratens 6e3 0CeBow CUmbl Hy»KHOMO Ha-
NpaBneHna MOXKET ObiTb MOBPEXAEH PaANaANbHO-YNOPHbI
NOALUMMHYIK.

NPEAYNPEXXAEHUE!

[na nBuratenei c pagnanbHO-YNMOPHBIMY NOALWMMHN-
Kamy HanpaB/eHne 0CeBOW Harpy3Kku He JOMKHO 13-
MEHATLCA KakUM-TMBO CrocoOoM.

Tvn noaWwnnHUKa YKa3aH Ha I'IaCI'IOpTHOl;I Tabnuuke.

[ABurartenun co cCMasoYyHbIMUN HUNNEAAMN

|_|pl/l rnepBOHavaibHOM 3amnyCcke v npu 3anycke ABuratenAd
nocne onTenbHOro xpaHeHra BBeAnTe yKasaHHOe KoJinye-
CTBO CMa3KWu.

[oapoOHblE MHCTPYKLMM CM. B pa3fene "6.2.2 [1suratenn co
CMa304YHbIMM HUNNENAMNA",

3.2 lpoBepKa conpoTnBIeHNA
nsonAauun

M3mepbTe conpoTrBneHe N30MALMN Neper] BBOLOM B SKC-
nayaTauuio 1 B Clyyae Nofo3peHns, 4to 0bMoTKa BRaxHas.

NPEAYNPEXAEHUE!

OTKMtoYMTE 1 3aBNOKNPYIATE ABUMATENb, MPEXKIE YEM
NPUCTYNaTb K BbINOMHEHWIO PaboT Ha ABuraTene um
BEJOMOM 060PYA0BaHNMN.

ConpoTuBneHue N30naunm, nmepeHHoe npu 25°C, LOMKHO
NpeBbIWaTh 3TaNOHHOE 3HaueHue, T. e, 100 MOMm (M3vepeHHoe
npw 500 nnan 1000 B nocT. Toka). MNpwu ysenunueHnn tTemnepa-
Typbl OKpYyKatoLen cpeabl Ha kaxasle 20 °C 3HaueHne conpo-
TUBNEHNA N30NALNN YMEHBLIAETCA HarNONOBUHY.

NMPEAYMNPEXAEHUE!

YTOObI UCKMIOUMTD PUCK MOPAKEHNS SMEKTPUYECKIM
TOKOM, KOPMYC ABUraTeNs AOMKEH ObITb 3a3eMIEH, a
0OMOTKM [IOMKHbI Pa3psKaTbCA Ha KOPMYC Cpasy nocse
KaXK[0ro M3MepPEHNS.

Ecnn conpoTtreneHme He AOCTUIaeT STaNIOHHOMO 3HAUYEHNS,
3HAYUUT, OOMOTKM C/IMLIKOM BIaXKHbIE 1 MOANEXAT CYLIKe B
neyu. B neum fgonxHa noaaepxmnsatsca Temnepatypa 90 °C s
TeyeHue 12-16 yacos, a 3aTem 105 °C B TeueHme 6-8 4acos.

Ha Bpems cylwKn HeobxoaMMO CHATL CMBHbIE NPOOKHM (ecnn
UMEIOTCA) 1 OTKPBITb KPaHbl, €C/IM OHW YCTaHOBAeHbI. [1po-
BepbTe, UToObI NOC/Ie Nporpesa NPobKM ObINN YCTaHOBEHDI
00paTHO Ha mecTo. [laxe ecnu CmMBHbIE MPODOKN YCTaHOBMEHDI,
peKoMeHAYeTCA Pa3obpaTh TOPLIEBbIE LTI M KPbILWKK COen-
HUTENbHbIX KOPOOOK [N BbIMOMHEHMSA NMPOLECca CYLIKN.

OB6MOTKM, MPOMOKLLME B MOPCKOW BOJIE, Kak MPaBuio, Heobxo-
VMO NepemMoTaTh.

3.3 ®dyHpaameHT

3a nofroTosky GyHAaMeHTa MOMHOCTbIO OTBEYAET KOHEYUHbI
nofb3oBaTesb.

Bo n3bexaHue Koppo3un meTaninyeckme GyHIaMeHTbl Aomx-
Hbl OKPALLMBATHCA.

OyHOAMEHT AOMeH OblTb POBHBIM (CM. PUCYHOK HIXKE) U AO-
CTaTOYHO CTOMKUM K BO3MOXHBIM Harpy3Kkam, BO3HUKAIOLWWM B
pexumMe KOPOTKOrO 3aMblkaHWA ABMUraTens. Ero KoHCTPYKLWS 1
pa3Mepbl JOMMKHbI UCKI0UaTh Nepeaady Brubpaumm Ha Asura-
Te/b ¥ BO3HUKHOBEHWE PE30HAHCHOW BMOpALIMN.
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JInHenka
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BbICOTE He [JOMKHa npe-
BbllaTb = 0,1 MM OTHOCK-
TeNbHO MeCTa YCTaHOBKM
nobow Apyrow nansl A8K-

| ratend

157

N\

MecCTo yCcTaHOBKM Nanbl

3.4 banaHcnpoBKa n nocagka
nonymy@PTt n peMeHHbIX
IUKNBOB

Kak npasuo, 6aJ'IaHCI/IpOBKa OBUraTena BblMoONMHAETCA C MOMO-
b0 MONYLINMOHKN.

Mpw 6anaHCMPOBKe C MONHOW LWNOHKOKN Ban MapKMpyeTcs
MKEJTTOW Haknenkom ¢ TekcToM «COanaHcmpoBaH ¢ NosiHOM
wroHkol» (Balanced with full key).

Mpu GanaHcMposke 6e3 WnoHKK Ban Mapkupyetca CUHEW Ha-
Knerkow ¢ TekcTom «CbanaHcnmpoBaH 6e3 WnoHkm» (Balanced
without key).

Mocne 06paboTKM WNOHOUHbBIX KAHABOK AOXKHA BbINOMAHATHCA
6anaHcMpoBKa NonymMydT 1 peMeHHbIX WKNBOB. banaHCMpoBKa
LOMKHA OCYLLIECTBASTLCA B COOTBETCTBUM CO CMOCOOOM HanaH-
CUPOBKM, YKa3aHHbIM AN ABUTaTENS.

Bo n3bexaHvie noBpexaeHna NOAWMMHUKOB U YNOTHEHNI
npwv nocaake NonyMydT 1 pemeHHbIX WKMBOB Ha Ban ciefdyeT
MCMONb30BaTb COOTBETCTBYIOLEE 0OOPYAOBaHME U Crielmanb-
HbIN UHCTPYMEHT.

He AOMyCKaeTcAa NpoBOANTb NMOCaAAKY I'IOJ'IyM)/d)TbI M PEMEHHO-
IO WKMBa C MOMOLWbIO MOJTOTKa, a TakXXe OEMOHTNPOBATb KX,
NCMNONb3yA Pblyar, OI'IVIpaPOLLLI/II;ICH Ha KoOpnycC ABuratend.

3.5 MoHTaX n yeHTpupoBaHue
ABuratens

MpoBepbTe, YTOObI BOKPYT ABMUraTens Obii1o JOCTaTOYHO Npo-
CTPaHCTBa AnA CBOOOAHOW LMPKYNALMM BO3AyXa. MUHMab-
Hble TpeboBaHUA N0 CBOOOAHOMY MPOCTPAHCTBY 3@ KPbILIKOW
BEHTUIATOPA ABWUraTeNa NPUBOAATCA B KaTasiore U3aenuni nnm
Ha rabapuTHbIX YepTexax, KOTopble AOCTYMHbI B VIHTEpHeTE:
Cm. Beb-cant www.abb.com/motors&generators.

ObecneyeHmne I‘IpaBVIJ'IbHOI7I LUEHTPOBKN MMEET BaXHOE 3Haue-
HWe OnAa NCKNtoYeHnAa Bm6pa|_u/||/|, ﬂOBpeH(JZLEHI/IVI nogwmnnHmn-
KOB 1 BaJla.

[lBuratent AOMKeH yCTaHaBIMBATLCA Ha GyHAAMEHT C MOMO-
Wblo NOAXOAALMX OONTOB UMK WUTUHTOB, a MeXy GyHAAMEH-
TOM 1 OCHOBaHMWEM AOMKHbI MOMELIATbCA PeryMpoBOYHbIE
MNACTUHbI.

[Ins UEHTPOBKM [BMraTENA UCMOMb3YITE NMOAXOAALLME CNOCO-
Obl.

Ecnuv 310 NprMeHMO, NPOCBEPINTE KOHTPOSIbHbIE OTBEPCTUA
1 BCTaBbTe YCTAaHOBOYHbIE WTUPTHI.

TOYHOCTb NOCaAKM NONYMYdTbI: MPOBEPLTE, YTOObI OTKIIOHE-
HWe b 6b1no MeHble 0,05 MM 1 4TOObI Pa3HOCTb al-a2 bbina
Takxke MeHbLue 0,05 mm. Cm. purc. 3.

Mocne 3aTaxKM 60NTOB NN WTUHTOB MOBTOPHO NPOBEPLTE
LIEHTPOBKY.

He I'IpeBbILLIaI;ITe AOOMYCTUMbIE HAalrPy3KW Ha NOAWNMHWKN, YKa-
3dHHblE B JOKYMEHTALUVW Ha n3genme.

3.6 Hanpasnsawwune n pemeHHas
nepepava

MpuKpenuTe ABMraTeNb K HANPAaBAALWIMM COMNIACHO PUCYHKY
2.

YcTaHoBUTE HamnpasaAowe roprn3oHTaibHO B OAHOW MNOCKO-
CThn.

MpoBepbTe, UTOObI Ban ABMraTens Obii NapanneneH npuso-
JIHOMY Bany.

HaTanute PeEMHN COrMacHO NHCTPYKLUMK NOCTaBLWKKa O60py—
noBaHuA. OgHaKko He I'IpeBbILLIaI7ITe 3HaYeHMA MaKCMaJibHOIO
HaTAXKEHNA DEMHA (T.e, pagmaanoM Harpysku I'IO):I,LLII/II'IHI/IKa),
YKa3aHHOTO B JOKYMEHTALUWMW Ha n3genne.

NPEAYNPEXXOEHUE!
136bITOUHOE HaTAKEHWE PEMHSA MOXET ObITb MPUUMHOW
NoBPeXAeHWA NMOALMMHUKOB 1 Bana.

3.7 CnnBHble OTBEepCTNA ANA
KOHAleHcaTa

Y6e)1v1Ter, YTO CJIMBHbIE OTBEPCTNA N I'IpO6KI/I HaMpaBAeHbl
BHWM3.

[Buratenn c 3aKpbiBatoWMMNCA M1aCTMaCCOBbIMU CITMBHbBIMK
HpO6KaMM MOCTaBNAKTCA C OTKPbITbIMA CNTMBHBIMW OTBEPCTUNA-
mn. B cpefax C O4eHb BbICOKOW 3aMblEHHOCTbIO BCE CIIMBHbIE
OTBEePCTMA OOTXKHbI ObITb 3aKpbITbIMK.

3.8 Pa3BopgKka Kabenen n
3NleKTpnYecKmne NogKIyYeHnn

B coeavHWTeNnbHOM KOPOBKe CTaHAAPTHOrO OAHOCKOPOCTHOIO
JBWraTens, Kak Npaswsio, NpenycMOTPEHb! WeCTb KemMm 0bmo-
TOK 11 XOTA Obl OfjHa K/IeMMa 3a3eMEHNS.

Kpome OCHOBHbIX Knemm 0OMOTOK U 3a3eMieHns, B COenHI-
TENbHOW KOPOOKe MOryT ObiTb MPefyCMOTPEHBI COAMHEHNSA
[NA TEPMUCTOPOB, HarpeBaTebHbIX SNEMEHTOB U APYrMX
BCNOMOraTebHbIX YCTPOWCTB.
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[nA NOAKMoUeHNA BCEX OCHOBHbBIX Kabenel OMKHbI UCMOSb-
30BaTbCA NOAXOAALLVE KabebHble HakoHeUHWKI. Kabenu ans
BCMOMOTaTeNbHbIX YCTPOMCTB MOTYT NMOACOEANHATLCA B UX
COEIMHUTENBHBIX KOPOOKaX.

[BuraTen npegHasHayeHbl TONbKO 414 CTaLUMOHAPHOMO
MOHTaa. ECn He yKa3aHo MHOE, MCMONb3yeTca MeTpryecKas
pe3bba kabenbHoro Beoaa. Knacc 3awmtbl (IP) kabenbHbIx
YMIOTHEHWUI [OMKEH BbITb HE HIKe KNacca 3alinThl COEAUHU-
TeNbHbIX KOPOOOK.

He3aneicTBoBaHHbIE KabenbHble BBOALI AOMKHbI ObITb 3aKPbl-
Thl C MOMOLLBIO 3aMyLWEK COMNACHO KNAcCy 3alluThl COeANHN-
TENbHOW KOPOOKM.

CTeneHb 3alMTbl U AMAMETP YKa3aHbl B AOKYMEHTALNW, OTHO-
CAWENCA K KabebHbIM YNIOTHEHUAM.

NPEAYNPEXAEHUE!

B kabenbHbix BBOAAX AOMKHbI MCMOb30BaTLCA COOT-
BETCTBYIOLME KabesbHbIE YMNOTHEHWA 1 CaNlbHUKK CO-
F1acHO TUMY ¥ AMameTpy kabens.

[lononHuTenbHble cBefeHNA O Kabenax U yNaoTHeHWAX, Nof-
XOAAWMX ANA obnacTel NPUMEHEHWA C pPerynnmpyemon CKopo-
CTblO BPaLlleHWA ABMraTens, CM. B rnase 5.5.

3azemneHvie JOMKHO NMPOU3BOAUTLCSA COMMACHO MECTHbBIM
HOPMaT1BaM 0 NMOAKSIIOUEHNA BMraTENA K MUTatoWEMY Ha-
MPAXKEHMIO.

Y6eamTeCh, UTo 3alli1Ta iBUraTeNa COOTBETCTBYET YCIOBUAM
Cpeapl v norofbl. Hanpumep, yaoCToBEPETECH, YTO BOAA He
MOXET MNONacTb B ABWUTaTENb UM COEANHUTENbHbIE KOPOOKM.

[Ina obecneueHna Hagnexalllero Knacca 3aluTbl yraoTHeHWS
coenHNTENbHBIX KOPOOOK AOMKHbI OblTb aKKYPaTHO YOKeHbI
B Na3bl.

3.8.1 Mooknro4yeHus 0nsa pasHoix cnocob6oe
nycka

B coenmHmTENbHOM KOPOOKE CTaHAAPTHOO OAHOCKOPOCTHO-
ro ABWUraTens, Kak npasunio, NpeayCcMOTPEHbD LeCTb KNeMm
OOMOTOK 1 XOTsA Obl 0JHa KIeMMa 3a3eMS1eHKs. TO No3BONAET
MCNONBb30BaTb MPAMOW MYCK UK MYCK CO CXEMOWN COeIHEeHNA
3Be34a/TPeyronbHNK. CM. pUCYHOK 1.

[1na ABYXCKOPOCTHbIX 1 CMeLManbHbIX ABUraTener rnoaknove-
HVIe MUTaHNA JOMKHO ObIThb BHIMOIHEHO COMMACHO YKa3aHWsaM,
COAePXKaLLMMCA BHYTPU COEAUHUTENBHOW KOPOOKK Ui B py-
KOBO/CTBE MO ABUraTeNio.

Hanps»keHne 1 coejuHeHNe yKa3aHbl Ha NaCcNOPTHOM Tabnmu-
Ke.

Mpsamon nyck (DOL — Direct-on-line)

MOXeT Cnonb30BaThCA coeqnHeHne 3ge3aa (Y) unu Tpey-
ronsbHUK (D).

Hanpumep, o6o3HaueHne 690 VY, 400 VD ykasbiBaeT Ha coeaw-
HeHwe "38e3aa" ana 690 B 1 coeanHeHve "TpeyronbHuK" ana
400 B.

[ycK CO CxemMOW COeAMHEHNA 3BE3Aa/TPEYrONbHUK:

[pY MCNONB30BaHUM CXeMbl COeJMHEHNA "TPEYrONbHUK" Ha-
NPAKEHUE NUTAHWA AOMKHO ObITb PABHO HOMUHANBHOMY Ha-
NPAXEHWIO ABUraTena.

CHMMUTE B COeOMHUTENBHOM KOPOOKE BCE MEPEMbIUKM.
[pyrvie cnocobbl Mycka 1 )XecTKne yCroBuUs nycka

Mpw MCNOMBb30BaHNM APYTMX CNOCOBOB NyCcKa, Hanpumep
YCTPOWCTBA MABHOIO MyCKa, Wi B Cly4ae 0COOEHHO TAXENbIX
MYCKOBbIX PEXKMMOB MPOKOHCYBTUPYTECH B KOPNOPALMK
ABB.

3.8.2 MooknoyeHUe ecnomozamesibHbIX
ycmpolicme

Ecnv aBuraTens ocHalleH TEPMUCTOPaMU UK APYTUMM Pe3u-
CTUBHbIMM TepMmogaTunkamu (Pt100, Tepmopene v T. f.) 1 BCno-
MOraTebHbIMM YCTPOMCTBaMM, PEKOMEH[TYETCA MCMOMb30BaTh
1 NOAKM0UATb MX C MOMOLLbIO MOAXOAALMX CPeacTs. Cxembl
COEMHEHNI BCTIOMOTATESTbHbIX SNEMEHTOB Y CORAVHUTEb-
Hble AETaNM HaxoOATCA BHYTPU COEANHUTENBHON KOPOOKM.

MakcnmanbHoe n3MepuTenbHOe HaNPsXKeHne AnA TePMUCTO-
poB — 2,5 B. MakcmanbHbI M3MEPUTENbHBIN TOK AN1A AaTym-
Ka Pt100 — 5 MA. VIicnonb3oBaHue 6onee BbICOKMX 3HaUeHMM
M3MEPUTENBHOTO HAMPAXEHNUA UV TOKa MOXKET ObITb MpUYn-
HOWM OWMOOK B MOKa3aHWAX UM NOBPEXAEHNA CUCTEMBI.

M30naummn TepMoaTUMKOB OOMOTOK OTHOCATCA K 6a30BOMY
Tvny. My NOAKMIOYEHNM AATYMKOB K CUCTEMaM YNPaBieHNs
1 Ap. YCTPOMCTBAM, ybeauTech B Haanexallen n3onauum (Cm.
cTaHpapT IEC 60664).

NPUMEYAHUE!
ObecneybTe Haanexallnii ypoBeHb N30MALMN CXEMbI
TepmmucTopa (CM. CTaHaapT 60664).

3.9 CoegnHeHNA N HanpaBneHne
BpalleHnna

Ban BpallaeTca no 4acoBOW CTPesKe, ec/ivi CMOTPETL Ha Topel
Bafa C KOHLA NPVBOAA ABMUraTeNd, 1 NOCNe0BaTeNbHOCTb
da3 L1, L2, L3 nogkntoueHa K Knemmam Tak, Kak MoKasaHo Ha
pucyHke 1.

YT00bl M3MEHWTb HanpaBseHre BpaLleHWs, MOMeHsANTe MecTa-
MK toOble ABa CoeAnHEeHMs Kabenen nnTaHms.

Ecnn OBuvratTe/ib OCHalleH BeEHTUITATOPOM OAHOCTOPOHHErO
BpalleHnA, y6eq|/|Ter, YTO BpauleHne OCyuecCTBIAETCA B Ha-
MnpaBlieHnn CTPEeNKu, HaHeCeHHOM Ha asuratesb.
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4. Pabora

4.1 PexXxum skcnnyatauyuu

Ecnv Ha nacnopTHOM Tabnnyke He yKazaHo MHoe, iBUraTenm

npeaHasHaveHsl Ans PaboTbl B CliefytoLyX YCIOBUSX.

— Pabouuin nranasoH TemnepaTypbl OKpy»KatoLiern cpefipl: OT
-20°C po +40 °C.

- MakcnmanbHas BbicoTa Hag yposHem mop4: 1000 m.

- [onyck Ha HanpsKeHve NuTaHnAa — +5% 1 Ha YacToTy —
+2% cornacHo ctaHaapTy EN / IEC 60034-1 (2004).

[Buratenn fOMKHbI NPUMEHATBLCA TONTbKO MO Ha3Ha4YeHuto. Ho-
MWHalbHblE 3HAYEHMA N YCNOBKA SKCMNyaTaul NpriBeAeHbl
Ha ABuratenie Ha NacnopTHbIX TabnuuKax. Kpor\/te TOTO, AOJTXKHbI
CO6ﬂPOLLaTbCF| BCe Tpe6OBaHVIﬂ [aHHOIO PYKOBOACTBA M OPYyrnX
YMECTHbIX I/lHCprKLJ,l/IVI N CTaHOapTOB.

Mpu NpeBbIlEHNM 3TUX NPEAENOB HEOOXOANMO NPOBEPUTDL

XaPAKTEPUCTUKI ABUTATENA 1 CBELIEHNA NO KOHCTPYKLMM. 33
JONONHUTENBbHON MHOPMaLIMen obpallaiTeCh B KOpnopa-

ymo ABB.

NPEAYNPEXXOEHUE!

HecobntoaeHne yKazaHHbIX MHCTPYKLIMIA WA MPaBUN
SKCMyaTaLmMy 060pyA0BAHNA MOXET CO3AaTh Yrpo3y
Insa 6e30mnacHom paboTbl M TeM CaMbiM OyaeT nNpenar-
CTBOBATb MCMOMb30BAHMIO ABUrATENS.

4.2 OxnaxpeHune

Ybenmtech, UTo BOKPYT fBUraTens obecrneunBaeTca JOCTaToOu-
HbI1 MOTOK BO3AYXa. YoeauTecs, uto 6nmsnexaline oObeKTbl
WY NMPAMOE CONTHEYHOE M3MyUYeHe He HarpeBaloT ABMraTesb.

YbeauTech, uTo 1A ABUraTeneln, yCTaHaBMBaeMbix Ha GnaHel
(Hanpwumep, B5, B35, V1), KOHCTpyKUMWs obecrneunsaeT JOCTa-
TOUHbBIM BO3[YLUIHbIM MOTOK Ha BHELIHEN NMOBEPXHOCTY GnaHua.

4.3 MpaBuna TeXHNKN
6e3onacHOCTM

,D,BI/II'aTeJ'Ib npeaHa3HavyeH Aia yCTaHOBKW 1 SKCTM1yaTalmn
KBaJ'II/ICI)I/ILLI/IpOBaHHbIM nepcoHanom, 3Hatownm Tpe6OBaHI/IF|
TEXHUKN 6630I’IaCHOCTVI, OXpaHbl TOyAa N HauMOHalIbHOTO 3a-
KOHOAATENTIbCTBa.

3alMTHBIE CPeACTBa, HEOOXOAWMbIE 415 NPeAoTBPALLeHA
HECUaCTHbIX CIyYaeB NPV MOHTaXe 1 IKCTITyaTauunm, JOMKHbI
6bITb 0HECneyeHbl COrNMacHO MECTHbIM HOPMATVBAM.

NPEAYNPEXAEHUE!

He BbinonHaiiTe paboTsl Ha ABUraTeNe, CoeanHUTENb-
HbIX Kabenax 1 BCMOMOraTebHbIX YCTPOMCTBAX, TaKX
Kak Npeobpa3oBaTeny YacToTbl, MyckaTenu, TopMo3a,
Kabenu TEpMMCTOPOB U HarPeBaTENbHbIE SMIEMEHT,
KOra Ha HUX MOAaHO HampsKeHwue.

Oba3aTenbHble Ansa cobnoaeHna npasuna
1. 3anpelyaeTca HacTynaTb Ha ABUraTenb.

2. Bo Bpems 00blYHOW SKCMIyaTaUWm 1 0COOEHHO Cpa3y Mno-
Cne npekpatleHna paboTbl ABUraTeNsA TemrnepaTtypa BHeL-
HEro Koprnyca MOXeT OblTb OUeHb BbICOKOM.

3. Mpu NpUMeHeHWN iBUraTeNel B HEKOTOPBIX CUCTEMAX Crie-
LMaNbHOro Ha3HauYeHMa MOXET NOTPeboBaTbCA CObMAE-
HWe 0COObIX MHCTPYKLMIA (HanpUMep, NPY MCNONb30BaHNK
NpeobpaszoBaTeneit YacToTbl).

4. OcTeperaiitech BpaLLaloOWMUXCA feTanen apuratens.

5. He oTKpbiBaiiTe coeiMHWTENBHbBIE KOPOOKM, KOFA@ Ha HX
noAaHo NUTaHWe.,
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5. Hn3koBoNbTHbIE ABUraTenu c nepemMeHHoOMN
CKOpPOCTbIO BpalleHns

5.1 BBepeHne

B 3TOM 4aCTV PYKOBOACTBA COAEPMKATCA JOMOMHUTENbHbIE WH-
CTPYKLUWW ANA ABUraTeneit ¢ nutaHuem oT npeobpasosaTteneil
yacToThl. [Ina obecneyeHns 6e30nacHoON paboTbl ¥ FOTOBHOCTM
ABWraTens A0MKHbl COBMOAATbCA MHCTPYKLMK, CoAepKaLmecs
B 5TOM PYKOBOACTBE U B COOTBETCTBYIOLLEN AOKYMEHTAL|NM Bbl-
6paHHOro NpeobpasosaTens YacToTbl.

[nsa NpUHATUA peleHna O NPUroAHOCTY HEKOTOPbIX TUMOB
[BuraTenen, MCNosb3yemblx B CUCTeMaXx CneLmnanbHOro Ha-
3HAYeHVA UK C OCOOBIMU M3MEHEHUAMM KOHCTPYKLMWN, MOXET
noTpeboBaTbCA NPeaoCTaBleHne AONONHUTENBHOM MHPOPMa-
unu B Kopnopaumio ABB..

5.2 N3onAaumna o6mMoTokK

MPVBOABI C PEryIMPYEMOI CKOPOCTBIO MOTYT Bbi3blBaTb H0-
nee BbICOKME rPaAVeHTbl HaNPSKEHNS, YeM CUHYCOUAanbHoe
nuTaHne B OGMOTKE ABMIATENS, U MOSTOMY XapakTePUCTUKN
M30NALMM OBMOTOK AIBUraTens, a Takxke GubTpa Ha BbIxoae
Npeobpa3oBaTens JOMKHbI BbIOMPATbCA COMMACHO CEAYOLM
UHCTRYKLMAM.

5.2.1 JluHeliHble HANpAXKeHUA

MakcnmansHO 0ONyCTUMbIe MKW HaNpAXeHWNA Mexay (])EBaMI/I
Ha BbIBOAaX ABUratesia B 3aBUCMMOCT OT BpeMeHM poCTa M-
nynbcCa rnoKasaHbl Ha PUCYHKe 0.

Camasn BepxHaa Kpueas "ABB Special Insulation” (CneuvanbHas
n30nAaUMA oT Koprnopauuu ABB) nprmeHMa K fBUratensam co

CneumanbHOM 1sonaumer obMoToK ANa NUTaHnA oT Npeobpa-

30BaTeNA YacToTbl, Kog Moandmkaumm 405.

Kpveas "ABB Standard Insulation” (CraHgapTHasa n3onauma
ABB) npvmeHsaeTca Ko BCem ApYrM ABMIATENAM, PacCMaTPU-
BaeMblM B 3TOM PYKOBO/CTBE.

5.2.2 QasHoe HanpsAxeHue

[lonycTvmble 3HaueHna NMKOBOrO $ha3Hoe HanpsaXeHe Ha Bbl-
BOAax ABuratens:

MakchMmanbHoe 3HaueHre 1300 B ana ctaHgapTHOM nsonauunn

MakcnmanbHoe 3HaueHre 1800 B ana cneymanbHOM M30naumm

5.2.3 Bwbi6op usonayuu o6Mmomok ons
npeo6pasosameneti ACS800 u ACS550

B cnyuae ognHouHbIX MprBoaoB cepun ACS800 1 cepun
ACS550 kopriopauum ABB ¢ anoaHbim 6510KOM NUTaHKA
(HeynpaBnaemoe HanpsKeHre NOCTOAHHOMO TOKa) BbIOOP 130-
NAUMN OOMOTOK U GUIBTPOB MOXET BbIMOHATHCA B COOTBET-
CTBUM C AAHHBIMY MPUBOAMMON HIKe TabnuLbl:

Heo6xoanmocTb Hannuusa
MeX0OGMOTOUYHOI n3onAunn
n ¢unbTpOB

HomunHanbHoe
HanpsKeHne
nutaHua UU
npeo6pasoBarens

U,<500B CraHgapTHas nsonsauna ABB

U,<600B CraHgapTHas nsonsauna ABB
+ dounbrpbl dU/dE

nnnm

CneumnanbHas nsonauus
ABB (kog mogudukaumum
405)

U,<690B CneuuvanbHas nsonaums
ABB (kog mogudukauum
405)

7

Ounetpbl dU/dt Ha BbIxoge

npeobpasoBarens

U, =690 B N anuna
kabens > 150 m

CneunanbHas nsonauus
ABB (kog mogudukaumum
405)

3a JONOMHUTENBbHBIMX CBEAEHNAM O PE3UCTUBHOM TOPMOXKE-
HUK 1 Npeobpa3oBaTensax C ynpaBasembiMy 6710KaMm1 MUTaHKS
obpallanTech B kopriopaLuio ABB.

5.2.4 Bwbi60p usonayuu o6Mmomok 01 ecex
ocmasnbHbIX npeobpaszosamerneli

lNepeHanpsaxeHna JOMKHbBI OrPaHUUNBATLCA AOMYCTUMBIMA
npeaenamu. Y1odbl yoeamtbca B 6€30MacHOCTY paboThl crcTe-
Mbl, 06paTUTECh K MOCTABLLMKY C1CTeMbl. [1pu BeIbope TUNO-
pa3mMepa ABuraTens HeOOXOAMMO YUEeCTb BIUSHME BO3MOXHbIX
dUNBTPOB.

5.3 TennoBas sawmTa

BonbWWHCTBO ABMraTenem, paccMaTprBaeMbX B STOM PyKO-
BO[CTBE, OCHalL|eHbl B CTaTOPHBIX OOMOTKaxX TEPMOPE3NCTO-
pPaMK C NONOXKUTENbHBIM TeMMepPaTyPHbIM KO3OOULMEHTOM.
Mx pekomeHayeTCA NoAKMtouaTh K npeobpasoBaTento 4acToTbl
noaxoaawmm cnocodom. Cm. Takxe rnasy 3.8.2.
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5.4 MoawVNHUKOBDbIE TOKN

V130n1MpoBaHHble MOAWUNHKKNA MNW NOALWUNHUKOBbIE KOH-
CTRYKUMM, GUnbTpbl CUHBA3HBIX MOMeX, MoAXOAALLMeE Crocobbl
Pa3BO/KM Kabenel 1 3a3emMneHna JOMXKHbI MCMONb30BaTbCA B
COOTBETCTBUM CO CNEAYIOLLMMN NHCTPYKLNAMY:

5.4.1 UcknroyeHue noOWUNHUKOBbIX MOKO8
npu ucnosib308aHuu npeobpaszosameneli
ABB ACS800 u ACS550

B cnyuae npeobpaszoBateneit yactoTsl cepumin ACS800 1
ACS550 ¢ gnoaHbBIM UCTOYHMKOM MATAHWUA ONA UCKIOYEHNs
BPEAHBIX MOAWWMHMKOBbLIX TOKOB B ABMIATENAX CNedyeT uc-
NoNb30BaThb CeayioLne MeToabl:

HomuHanbHasa mowHoOCTb MNpodunakTnueckne

(Pn) u/unn Tnopasmep mepbl

Kopnyca (IEC)

Pn <100 kBT Hukakne pencrens He
TpebytoTca

Pn = 100 KBt N3onupoBaHHbIN

nn MOALWNNHUK

IEC 315 < Tunopasmep HEenpuBOAHOro KoHUa

Kopnyca < |[EC 355 Bana

Pn =350 kBt UsonupoBaHHbIN
nn NOALWNNHUK
IEC 400 < Tunopasmep HEenpuBOAHOro KoHua
Kopnyca < [EC 450 Bana

"

Ounbtp

CH}Aa3HbIX NOMeEX,
noAKYaemMblin K
npeobpa3soBaTesnto

PekOMeHAYEeTCA UCNOMb30BaTb M30MPOBAHHbIE MOALLMIHUKY,
B KOTOPbIX BHYTPEHHME 1/WUNN BHELLIHWE OTBEPCTUA MOKPbI-
Tbl OKCWOM aMOMUHIA U MPUMEHSIOTCA KepaMmyeckne
PONUKM. TTOKPBITVA 13 OKCMAG aNIOMUHUA JOMKHbI Takxe 06-
PabaTbiBaTLCA rEPMETUKOM A8 NPefoTBPALIEHMS NOoNafaHVs
B NMOPUCTOE NOKPbITWE rpA3u 1 BRaru. Noaxoaaimin Tun nog-
WWMHWKOBOW U30NALMM NMPUBEEH Ha NMAacNOPTHOM Tabnnuke
ABWratens. 3anpeLaeTca U3MeHsTb TUM NOALMAHUKA 1 CMo-
cob v3onaummM be3 pazpelleHna Koprnopauum ABB.

5.4.2 UcknroyeHue noOWUNHUKOBbIX MOKO8
0/151 8cex ocmasnbHbIX npeobpasosame-
nelil

3a 3almTy ABUraTena v BeLOMOro 060pyAOBaHNA OT BPEAHbIX
NOALWMMHMKOBbIX TOKOB OTBEYaET Nofb3oBaTesb. B kauecTse
PYKOBOZACTBA MOXHO MCMOMb30BaTh MHCTPYKLMWW, NMPUBEAEH-
Hble B rnaBe 5.4.1, 04HaKOo 1X 3QGEKTUBHOCTL He rapaHTUpyeT-
CA BO BCEX CNYYanX.

5.5 Mpoknaaka Kabenen,
3asemneHune n SMC

[ns obecnevueHnsa Hagnexallero 3a3emnenHus 1 yqosneTsope-
HVIA COOTBETCTBYIOWMX TpeboBaHmi IMC noaknioueHmne asu-
ratener MOWHOCTBIO CBbile 30 KBT JOMKHO OCYLEeCTBAATLCA C
MCNONb30BaHMEM SKPAHMPOBAHHBIX CUMMETPUYHbBIX Kabenen 1
CaNbHWKOB, OTBeYatoLMX ycnosuam IMC, T.e. AOMKHbI MCNOMb-
30BaThCA KabenbHble CanbHUKKN, 0becneyrBatomne KOHTaKT no
BCeW OKPYKHOCTU Kabena. CUMMETPUYHbBIE 1 SKPaHNPOBaH-
Hble Kabenu HacToATENbHO PEKOMEHAYIOTCA TakKe ANnA ABMra-
Tenewn MeHblUen MOLWHOCTY. BbINONHUTE MOHTaX 3a3emeHns
Mo NOIHOMY NEPUMETPY OKPYKHOCTM Ha BCEX KabeNbHbIX BXO-
[ax, Kak OMMCaHO B MHCTPYKUMAX MO yNnoTHeHuam. CKpyTuTe
KabesnbHble 3KpaHbl B CBA3KY 1 MOACOSANHUTE VX K Knemme/
WWHe bvKarLlero 3a3emnenuns BHyTpY COeiUHUTENbHOM KO-
po0OKMK, WKada NpeocbpazoBaTens, U T. 4.

NMPUMEYAHUE!

Bo BCex MecCTax NofKI0YEHVIs, HanpUMep Ha ABK-
ratene, NpeobpasosaTene, BO3MOXKHOM 3aLLUTHOM
BbIK/IOUATENE U [1PYTMX YCTPOWMCTBAX, AOMKHbI UC-
NOMb30BaTbCA HagNexallye KabebHble YNIoTHEHUA,
obecneyuBalolMe 3a3eMIEHKE MO BCEMY NepUMeTPY
OKPYKHOCT.

Ina neuratener Tunopa3smepos IEC 280 1 Bbille HeEOOXOANMDI
LOMNOMHWTENbHbIE CBA3YW, 0OECneYMBatoLLMe PABEHCTBO MO-
TEHLMANO0B KopMyca ABWraTens v BeAoMoro 06opyaoBaHua,
€C/IV OHW He YCTaHOBMEHbI Ha ObLLel CTanbHoM nanTe. B 3Tom
Chnyvae HeOOXOAMMO NPOBEPUTL BEICOKOUYACTOTHYIO MPOBO-
AMMOCTb, 0becneyrBaemyto CTanbHbIM OCHOBAHMEM, HaNpPW-
Mep NOCPeCTBOM M3MEPEHNA PA3HOCTN MOTEHLMANOB MEXAY
AeTanamu.

bonee nogpobHas MHPOPMALIMA O 3a3eMIIEHUN 1 KabenbHbIX
coefiMHEHNAX MPUBOAOB PErYNMPYEMOV CKOPOCTH NpUBeeHa
B PYKOBOZCTBeE: "3a3zeMieHne 1 KabenbHble CoeiIHEeHWA Ch-
ctembl npreoaa” (Koa: 3AFY 61201998).

5.6 Pabouasa ckopocTb

na CKOpOCTeI;I, npesbilatoX HOMHaIbHOE 3Ha4eHKe, KO-
TOpPOE yKa3blBaeTCA Ha ["IaCI'IOpTHOI;I Tabnuuke asuratena nin

B COOTBeTCTByPOLLI,eI;I OOKYMEHTaUWW Ha n3genne, y6e£|,l/lTECb,
4YTO He NpeBbllleHa MakCKMalibHaA AO0MYyCTMaa CKOPOCTb Bpa-
eHna asuratena nnn KpUutnyeckaa CKOpPOCTb, 3aaHHaA A1A
BCero O60p)/£I,OBaHl/IF|.
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5.7 Bbi6op TNOpa3mepa
ABurartena gna obopyaosaHna
C perynmpyemMom CKopocTbio
BpalyeHus

5.7.1 O6wue ceedeHus

B cnyyae npeobpasosatenen uacToTsl kopriopalinv ABB
BbIOOP TUNOPa3Mepa ABUraTeNs MOXeT OCYLeCTBNATLCA C
noMOLLbo Nporpammel DriveSize koprnopauumun ABB. 310 npo-
rpamMMHOE CpeACTBO JOCTYMHO 1A 3arpy3Ku C Beb-calnTa Kop-
nopauun ABB (www.abb.com/motors&generators).

[1na obopyaoBaHma, NoCTaBNAEMOro C APYrMMmU Npeobpaso-
BaTeNAMM, TMMOPA3MeEPLI ABMUraTENEN AOMKHbI BbIOMpPaTLCA
BPYUHYIO. 33 AOMONHUTENbHBIMU CBefleHnAMM obpallaiTech B
kopnopauwio ABB.

KpuBble Harpy304HOW CroCOOHOCTM OCHOBAHbI Ha HOMWHASb-
HOM HanpsxeHUV NuTaHUA. PaboTa Npu HanNpaXeHUW, KOTopoe
MeHblie nn 60nblie HOMUHANBHOTO 3HAYEHWS, MOXET BVATb
Ha NPOM3BOAMTENBHOCTL BCErO 0OOPYA0BaAHMA.

5.7.2 Bbi6op munopa3smepa 0suzamens ons
npeobpasoeameneli ACS800 kopnopayuu
ABB c npamMmbIM ynpaeneHuem Kpymawum
MOMeHmMom

KpuBble Harpy304HOM CocoOHOCTW, MPeACTaBNeHHbIE Ha PUC.
4a — 4r, nencTeuTenbHbl Ana npeobpasosatenen ACS800 Kop-
nopaunn ABB ¢ HeynpasnaembiM HanpsKeHnem NOCTOAHHOTO
TOKa 1 NPAMbBIM YNPaBAeHUeM MOMEHTOM. Ha 3TVX PUCYHKax
NpUBNM3nTENbHOE 3HaUYEHNE MAKCUMAabHOMO HEMPEePbIBHOTO
BbIXOAHOIO MOMEHTa MOKa3aHo B BUAE 3aBUCUMOCTM OT Ya-
CTOTbl UICTOYHMKA MUTAHNA. BLIXOAHON MOMEHT NPUBOANTCA B
BMAE NMPOLIEHTHOrO 3HaYeHMA OT HOMUHAIbHOTO KPYTALLErO
MOMeHTa ABuraTens. [okasaHHble BeNNUYMHBI HOCAT PEKOMEH-
[aTenbHbI XapakTep, a TOYHble 3HaUeHWA AOCTYMHbI NO 3anpo-

cy.

NPUMEYAHUE!
MakcrmanbHan CKOpOCTb BPaLleHna ABuraTend He
LOMKHa NPeBbIWATHCA!

5.7.3 Bbi6op munopa3smepoe dsuzamerneli 0N
npeo6pasosameneti ACS550 kopnopayuu
ABB

KpuBble Harpy304HoW CocoOHOCTI, NPeACTaBIeHHble Ha

pUC. 5a — 5r, 0encTBMTENbHDI ANA Npeobpa3oBaTenei cepun
ACS550 kopnopalmm ABB. Ha 3T1x prcyHKax npubnusmntens-
HOE 3HaYeHNe MaKCYMaNbHOrO HEMPEPBIBHOTO BLIXOAHOMO MO-
MeHTa MOKa3aHo B BMAE 3aBMCUMOCTM OT YaCTOTbl UCTOUHMKA
AUTaHNA. BbIXOAHOM MOMEHT MPUBOAMTCA B BUAE MPOLEHTHOIO
3HaYeHWA OT HOMMHANBHOO KPYTALLEro MOMEHTa ABUraTens.
MoKa3aHHbIe BENMUMHBI HOCAT PEKOMEHAATENbHBIN XapaKTep,
a TOYHbIE 3HaYeHWA AOCTYMHbI MO 3anpocy.

NMPUMEYAHUE!
MakcmanbHasa CKOPOCTb BpaLleHna ABUraTensa He
[OMKHa NpeBblaTbCa!

5.7.4 Bbi6op munopa3smepoe dsuzamerneli 0N
LUMM-npeob6pa3zoeameneli Opyaux uc-
MOYHUKO8 HanpseHus

[nsa apyrmx npeobpasoBatenei, UMeILMX HEKOHTpOIMpYe-
MO€ HanpAXeHe NOCTOAHHOMO TOKa Y MUHUMATbHYIO YacToTy
KOMMYTaLMK 3 KIL, MHCTPYKLMWK NO BbIOOPY TUMNOopasmepa A
ACS550 MOTyT MCMOSMb30BaTbCA B KaueCTBe PYKOBOAALLMX YKa-
3aHWI, OIHAKO ClledyeT OTMETUTb, UTO GaKTMyeckana Tennosas
Harpy3o4Has CNOCOBHOCTb MOXET ObiTb TakKe MeHbLue. CBA-
XUTECh C U3roToBWTENIEM NPeobPa3oBaTENA UM NOCTABLIMKOM
CNCTEMBI.

MPUMEYAHUE!

(DaKTnyecKana TeMNoBas Harpy3oyHas CNOCOBHOCTb
ABuraTensa MoxeT ObiTb MEHbLUE, YeM 3HAUYEHNSA, MOKa-
3blBaEMbIE KPUBbLIMU.

5.7.5 KpamkoepemeHHble nepe2py3Ku

O6blyHO asuratenu ABB MoryT BbliepK1BaTb BpemMeHHble
neperpyskn, a TakKe SKCNIyaTMpPOBaTLCA B MPEPbLIBUCTbLIX pe-
xMmax. Camblin yaobHbI cnocob Beibopa Tnopasmepos Ans
TaKNX NPUMEHEHWI COCTOUT B MCMOb30BaHNM MPOrPamMMHOro
cpenctea DriveSize.

5.8 TabnunuKkun c nacNOpTHbIMN
AaHHbIMUN

O6blYHO NpK 3KCNNyaTauWm Auratenelt kopnopaunv ABB 8

000pyAOBaHUM C PETYANPYEMON CKOPOCTBIO He TpebyioTcA

TabNNYKL C LONOAHUTENBHBIMW MACNOPTHBIMW AAHHBIMK, 3

napameTpbl, HeobxoanMble And BBOAA NPeobpa3oBaTena B

SKCMyaTaLmio, MOXKHO HaMTL Ha OCHOBHOW Tabnuuke C na-

CNOPTHBIMKX AaHHbIMK. OHAKO B HEKOTOPbIX CMCTEMAX CreLn-

aNbHOrO Ha3HaYeHNA ABMUraTENM MOTYT OCHALLATbCA Ansg 060-

PYAOBaHWA C PErYINPYEMON CKOPOCTBIO AOMONHUTENbHBIMM

TabNMUYKamMmM C MaCNOPTHBIMM JaHHbBIMKW, KOTOPbIE COAepXaT

cnefyowme CBefeHna:

- [1ana3oH M3MEHEHNA CKOPOCTH;

- [Mana3oH M3MEHEHNA MOLYHOCTY;

— [IManasoH M3MEHEHWA HaNPAXKEHVA U TOKa;

—  TWN KPYTALLEro MOMeHTa (MOCTOAHHbBIV UK
KBapaTUYHbIN);

- TMN npeobpaszosatensa n Tpedyemas MUHMMaNbHasA YacToTa
KOMMYTaLnu.
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5.9 BBop B aKkcnnyatayuio
ob6opypoBaHmA C
perynnpyemon CKoOpocTbio

BBog B akcnnyaTaumio 060pyA0cBaHMA C perynmpyemoi CKopo-
CTbIO AOMXKEH BbINOMHATLCA B COOTBETCTBUN C MHCTPYKUMAMM
ANnA Npeobpa3oBaTeNna YacToTbl, @ TAKKE COMMACHO MECTHBIM
3akoHam v HopmaTtmeam. CredyeT Takxe yuuTbiBaTb Tpebo-
BaHWA 1 OrpaHNYeHWs, yCTaHaBAMBAEMBIE 1A KOHKPETHOrO
NpUMEHEHNS.

Bce napameTpbl, HeOOXOoAVMbIE /1A HACTPOVIKM NMpeobpa3oBa-
Tens, AOMKHbI 6PaTbCa C 3aBOACKMX Tabnmyek C MacnopTHbIMU
JaHHbIMK. Yalie Bcero TpebytoTca crefytolve napameTpbl:

—  HOMWHaNbHOE HaMpPsKeHue ABuraTens;

—  HOMWHaNbHbIV TOK ABUraTens;

—  HOMWHabHas YacToTa ABUraTens;

— HOMWHanbHas CKOPOCTb BPaLLIEHNA ABUraTENS;

—  HOMWHaNbHasA MOLHOCTb ABUraTens.

6. O6cnyxunBaHmne

NPEAYNPEXAEHUE!

Mpw NpoCcTOe ABUraTeNs HaNPMKEHNE MOXKET Noaa-
BaTbCA BHYTOW COENMHUTENBHOM KOPOOKM ANng Harpe-
BaTe/IbHbIX 3/1EMEHTOB WSIN MPSAMOrO Harpesa OBMOTOK.

NPEAYNPEXXAEHUE!

KoHaeHcaTop B 0gHO(a3HbIX ABUraTeNIsX MOXET COXPa-
HATb 3apAf, KOTOPbIN MOABMSETCA Ha BbIBOAAX ABMUraTe-
IR, [aXKe Korfa ABuratesis 6e3nencTByerT.

MPUMEYAHMUE!

B cniyyae OTCyTCTBMA UM HETOUYHOCTY CBEAEHNI He
IKCNyaTVpYITe ABMraTeNb, NOKa He ybeanTech B Npa-
BUIBHOCTU HacTpoek!

NMPEAYIMNPEXOAEHUE!

[lBuratesnb C MICTOYHMKOM MUTaHUA NpeobpazoBaTens
YaCTOTbl MOXKET 3aMWTbIBATbCA AaXKe B TOM CllyYae, Kor-
[la ABUratenb 6e3nencTeyerT.

6.1 O6wue npoBepKn

1. PerynsapHo, xoTa 6bl pa3 B rof, NposepsiTe asuratens. Ya-
CTOTa NPOBEPOK 3aBUCHT, HaNPUMEP, OT YPOBHS BNAXKHOCTY
OKPY»KaIOLLEro BO3MyXa ¥ OT MECTHbIX MOTOAHBIX YCIOBUI.
MeproANYHOCT MOXKHO NEPBOHAYAIbHO ONPEAEUTD IKC-
NepVMEHTaNbHO, a 3aTeM CTPOTO NMPUAEPKMBATLCA YCTa-
HOB/IEHHOTO BPEMEHHOTO MHTEPBANa NPOBEPOK.

2. CnepyeT copepxaTb ABWraTenb B UACTOTe 1 0becneunTb
CBOOOAHYIO LIMPKYNALMIO BO3AYLIHBIX NOTOKOB. ECnn ABU-
raTenb 3KCMIyaTUPyeTCA B 3anbiieHHO cpefle, cucTemy
BEHTUNALMM HEOOXOAVMO NePUOANYECKM NPOBEPATL 1
oYuLLATh.

B kopnopauunn ABB pekomeHIyIoT MCNOob30BaTh BCE MOAXO-
JAlve 3aumnTHble GyHKUMK, obecrneunsaemble Npeobpazosa-
Tenem, YUtobbl NOBLICUTL YPOBEHb HE30MACHOCTY IKCMTyaTaLMK
obopynosaHus. ObbIUHO Npeobpa3oBaTenAMN NPeAOCTaBs-
toTCA cnefyiolye GyHKUMM (Ha3BaHUA U JOCTYMHOCTb GyHK-
LWV 3aBUCAT OT MPOWU3BOANTENSA U MOLENN Npeobpa3oBaTens):
- MUHMMasbHas CKOPOCTb;

- MakcuMMasbHas CKOPOCTb;

—  3HAYEHUA BPEMEHW YCKOPEHWA 1 3aMefNIeHNs;

—  MaKCUManbHbIM TOK;

—  MaKCUMasbHbIV KPYTALLMIA MOMEHT;

- 3aWMTa OT CyYalHbIX OCTaHOBOB.

3. Cnepwte 3a COCTOAHMEM YNAOTHEHWI (Hanpumep,
V-06pa3HbIX YNAOTHUTENbHBIX KOMEL] MW PainanbHbIX
YMAOTHEHWI) 1 NMPY HEOOXOAMMOCTU 3aMEHANTE KX.

4. CnepuTe 3a COCTOSHUEM COEAIMHEHUI U KpEMNexXHbIX 6os-
TOB.

5. Cnepute 3a COCTOAHMEM MOALIMMHNKOB, ONPeaenas Ha
CNyX HeobbIUHbBIE LWYMbI, M3MepAs BUOPaLIMIO, TEMMepaTypy
NOAWMMNHUKOB, Haboaas 3a PACXOAOM CMa3KM WU KOH-
TPONMPYA NOAWMUMHUKM C MOMOLLbI0 Nprbopos (SPM). O6-
pallaiTe Ha NMOALIMMHUKA 0COb0E BHUMaHMeE TOrAa, Koraa
VX PACYETHBI CPOK CIY>KObl MOAXOANT K KOHLLY.

Mpu 0bHapyKEHUM NPU3HAKOB M3HOCa CnefyeT pa3obpaTb
JBWraTesb, MPOBEPUTL Er0 Y3/1bl 1 NPK HEOOXOAMMOCTH 3a-
MEHWUTb HOBbIM. [1p1 3amMeHe NOALIMMHUKOB HOBbIE MOALINI-
HWKW JOSKHbI MO TUMY COOTBETCTBOBATb OPUIMHabHBIM. [1pK
3aMeHe NOALUMHUKOB HEOOXOANMO 3aMEHWTL YMNOTHEHNS
Bana, NpVYem HOBble YMNOTHEHWS JOMKHbI MO KauecTsy U Xa-
PAKTEPUCTNKAM COOTBETCTBOBATL OPUMMHAMBHbIM.

B cnyuae geuratend IP 55 v koraa ABUratens NoCTaBNAETCA C
3aKPbITBIMK 3arNyLIKaMK, KenaTenbHO NeproanYECKH OTKPbI-
BaTb C/IMBHbIE NPOOKM, UTOObI UCKMIOUMTD 3aCOPEHNE CIMB-
HOrO KaHana 1 CUTb 13 ABMraTens KOHAeHcaT. JTa onepaums
JIOMIXXHa BBINOMHATBLCA NPV NPOCTOE ABMraTeNs U JOMKHa 0be-
cneunBaTb HezonacHyio paboTy.
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6.1.1 O6wue ceedeHus

Ecnn pgeuratens HaxoanTca B pe3epse B TeveHne gNnnTeibHOro
BpeMeHW Ha CyaHe Ui B NHOW cpeae, I'IO,D,Bep)KeHHOVI
Bm6pa|_u/||/|, HeO6XOﬂ,I/IMO NPVHKMMaTh cnegyroume mepbl.

1. Ban fomkeH NpOKpyUMBaTbCA BaN Uepes Kax/iple
2 Hepenn (C coCTaBNeHeM OTUETa) MyTeM 3amycKa
cvcTembl. ECAm nyck No Kakor-nvbo NpuumHe HEBO3MOXEH,
Bas [JOKEH exeHeleNbHO NOBOPaUMBATLCA BPYUHYIO,
uTOObI OH 3aHMMan PasHble NONOXKeHWA. Bubpaumu,
CO3/1aBaeMble APYTVM CY10BbIM 060PYAOBAHNEM, Bbi3bIBAIOT
BbIKPALLMBaHVie NOALUUMHIKOB, KOTOPOE O/IKHO CBOAMTLCA
K MUHUMYMY My Tem PerynapHOi SKCnyaTaumm / pyuyHoro
NPOBOPAYVBaHUA.

2. TogWNMHUK JOMKEH eXerogHO CMa3blBaTbCA
KOHCUCTEHTHOWM CMa3Kow BO BpeMA BPaLleHWA Bana
(c cocTaBneHvem otyeTa). Ecnm gBuratenb UMeeT Ha
NPUBOAHOM KOHLIE PONMKOBbIM NOAWMMHNK, TO Nepes
NpPOBOPaYMBaHMEM Bana cneflyeT yAanuTb TPAHCMOPTHbIN
duvikcaTop. B cnyyae TpaHCNOpPTUPOBKK dUKCATOP
HEOOXOAMMO YCTAHOBUTb Ha MeCTO.

3. Y7106bI NPEAOTBPATUTL MOBPEXAEHNE NOAWMNMHIIKA, AOMKHA
6bITb YCTPaHeHa Nobas Bubpaums. Kpome Toro, Heobxonmmo
CNneoBaTh BCEM YKa3aHWAM PYKOBOACTBaA MO BBOAY B
SKCMYaTaLMIO U TEXHNYECKOMY OBCYKMBAHWIO ABMrATENS.
Ecnv 3TV yKazaHua He BbINOHAKOTCS, rapaHTUiHbIe
0013aTenbCTBa Ha NOBPEXAeHNA MOALINMHUKOB He
pPacnpOCTpaHATCA.

6.2 Cma3kKa

NPEAYNPEXOEHUE!
OcTeperanTtech BpallatoLmnxca aetanen!

NPEAYMNPEXAEHUE!

MHorure cMa3oyHble MaTepuanbl MOFYT pa3apaKaTs
KOXY W/ Bbi3blBaTb BOCManeHue rnas. Mostomy cobsto-
JalnTe MHCTPYKLIMM M3TOTOBUTENA MO TeXHUKe 6e3onac-
HOCTW NP PaboTe Co CMa3Kow.

Tvnbl NOAWNAHMKOB YKa3blBatOTCA B COOTBETCTByPOLLJ,eVI
OOKYMEHTAUWW Ha n3genne 1 Ha Tabnunuke C MacnopTHbIMM
JaHHBIMK ANA BCEX ABUIATENEN 3a UCKTIDYEHNEM ABUraTENEN C
HebOoNbLINMM TMNOpPasMepamm Kopnycos.

[ina onpepeneHna NHTEPBaNOB CMa3KM KparHe BaXKHbIM
NMapameTpPOM ABMAETCA HAAEXHOCTb B SKCMITyaTalmu.

B kopnopaunn ABB nosnb3ytotca B OCHOBHOM NpUHUMIOM L1
(T. €. 99% pBUraTenel rapaHTMPOBAHHO BbIEPXKMBAIOT CPOK
CNy>KObl) ANA ONpeaeneHns NHTePBaNoB CMa3Ku.

6.2.1 Jeuzamenu c nocmossHHOU cMa3KoU
noowunHUKo8

OBObIYHO K noawnnHMKam C NOCTOAHHOWM CMa3KOW OTHOCATCA

NOAWNNHUKN 17, 27, 2RS nnn 3KBMBaNEHTHbIX TUMOB.

B cnpaBouHbIX Lenax cnefyer pykoBOACTBOBATLCA TEM, UTO
L1 KOPMYCOoB C TunopasMmepamn fo 250 goctatoyHaa cMaska
MOXET [OCTUIaTbCA CornacHo npuHumny L10 npu cnegytollen
NPOLOIIKUTENBHOCTY SKCMTyaTaLUmnn.

MoTouachl 4nA NOALWWIMHUKOB C MOCTOAHHOW CMa3kow npwm
TemnepaType okpyxatowlern cpeabl 25 n 40 °C:

UHTepBanbl cMa3Ku cornacHo npuHuyuny L10

MoTouacel MoTouacsl

Tunopasvep | Ywucno

Kopnyca nonocos | npwu 25 °C npw 40 °C
56-63 2-8 40 000 40 000
71 2 40 000 40 000
71 4-8 40 000 40 000
80-90 2 40 000 40 000
80-90 4-8 40000 40 000
100-112 2 40000 32000
100-112 4-8 40000 40 000
132 2 40000 27 000
132 4-8 40 000 40 000
160 2 40 000 36 000
160 4-8 40 000 40 000
180 2 38 000 38 000
180 4-8 40000 40 000
200 2 27 000 27 000
200 4-8 40 000 40 000
225 2 23000 18 000
225 4-8 40 000 40 000
250 2 16 000 13000
250 4-8 40 000 39000

[HaHHble pencteutensHbl npuy 50 My, 4na 60 1y 3HaueHmA
ymeHbluatoTca Ha 20%.

TV 3HAYEHVA AeNCTBUTENbHbI AA AOMYCTUMbIX 3HAYEHWI Ha-
rPY3KW, MPUBOAMMBIX B KaTanore nsnenuit. B 3aBucumocTm ot
NPUMEHEHUA 1 YCNIOBUIA HArPy3KX CM. COOTBETCTBYIOLLMI KaTa-
nor “3aennii nnv 0bpaTnTeCh 3a CBeeHNAMM B KOPropaLmio
ABB.

Bpems paboThl B Yacax /1A BEPTUKaANbHO YCTaHOBNEHHbIX [1BY-
raTeneli BBOE MEHbLLE BbllleyKa3aHHbIX 3HAUYEHWI,
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6.2.2 Jeuzamenu c nepuoduyecKku
CcMasbieaeMbIMu NOOWUNHUKaMu

Tabnuuka C yKasaHWAMK NO CMaske 1 0bLLMe COBETbI MO CMaske

Ecnn aBurraTenb ocHalleH Tabnamuko € yKazaHUaMM NO CMa3Ke,
cobnoganTe 3afaHHble 3HaUeHNS.

Ha Tabnuuke C ykazaHuamu No cMaske onpefensioTca nHTep-
Baslbl CMa3KM C YUETOM YCIIOBUI MOHTaXa, TEMMNepaTypbl OKPY-
Xaloller cpeabl U CKOPOCTH BPALLEHNS.

Bo Bpema nepBOro nycka unv nocse CMasblBaHWA NOAWNMHN-
KOB MOXET BPEMEHHO MOBbILLIATLCA TeMMepaTypa Npuon3u-
TeNbHO B TeueHyne 10-20 yacos.

HekoTopble fBMraTENM MOTYT OCHALLIATLCA NMPUEMHVKAMK AR
cbopa cTapon cmaskn. CobntofanTe cnewmnanbHble MHCTPYK-
UMK NO NOMBb30BAHWMIO TaKUM OB0PYA0BAHMEM.

A.PyyHoe cma3sbiBaHne

Cma3blBaHWe paboTatoLlero asmratens

- CHUMUTE NPOOKM 13 BbIMYCKHBIX CMa30UHbIX OTBEPCTUN
NN OTKPOWTE KPaH, eV OH MMeeTCA.

- YbeauTechb B TOM, YTO CMa30UHbIN KaHan OTKPLIT.

- BBenuTe ykazaHHOE KONMUECTBO CMa3KM B MOAWNMHUK.

- [lanTe gsuratento nopabotath 1-2 yaca, utobbl yoeamnTbea
B YAANEHUM NNWHEN CMa3K1 13 NOALNAHMKOB. 3aKponTe
BbIMYCKHblE CMA304YHble OTBEPCTMA MPOBKaMU N
3aKpyTUTE KpaH.

CmasbiBaHNe OCTaHOBJIEHHOr0 ABuratensa

Ecnv nogWMnHMKM HEBO3MOXHO CMa3aTb Ha paboTatoLiem
[BuraTene, nx CMasblBaH1e BbINOMHAETCA Ha OCTaHOBNEHHOM
asuratene.

— B Takom cnyuae ncnonbayeTca TONbKO MONOBMHA
peKOMeHAYEMOro KONMMYeCTBa CMasKkK, a 3aTem ABuUraTento
A3l0T NopaboTaTb B TeUeHME HECKONBbKMX MHYT Ha MOJHOM
CKOpOCTY.

— [locne ocTaHoBa ABUraTeNa BBEAUTE B MOAWUMHNKM
OCTaBLIeeCA KONMYECTBO CMa3KM.

- [anTe gsuratento nopaboTaTh 1-2 vaca, MOTOM 3aKpoWTe
BbIMYCKHblE CMa30YHble OTBEPCTUA NPOOKaMM UK
3aKpyTUTE KpaH, eC OH YCTAHOBIIEH.

b. ABTOmaTnyeckoe cmasbiBaHMne

Ecnu cmasbiBaHwe OCyLecTBNAETCA aBTOMATUYECKM, HEOOXO-
AMMO HaCOBCEM YAaNNUTb CIIMBHYIO MPOOKY UAK OTKPbITb KPaH,
eCNv OH YCTaHOBEH.

ABB pekomeHayeT MCNoNb30BaTh TOMbKO NEKTPOMEXaHMYe-
CKMe CUCTEMDI.

Ecnn NCNONb3YyeTCA CMCTEMA aBTOMATNYECKOIO CMa3blBaHWMA,
YKa3aHHOE B Ta6J'II/|LLe KONMMYeCTBO CMa3kK, MpuxogAaueeca Ha
Ka>K,ElbII7I MNHTEPBAJT CMa3blBaHWA, CneayeT YMHOXNTb Ha YeTblpe.

Ecnv cma3biBaHVe ABYXMOMIOCHbIX ABUraTeNei ocywecTenaeT-
CA aBTOMATUYECKH, CrieflyeT NPUAEPKMBATLCA PEKOMEHAALINN
OTHOCUTENBHO CMA30UHbIX MaTepUanos Ana ABYXMOMOCHbBIX
[BuraTenen, KoTopble AaHbl B NpUMeYanHunn K pasgeny «Cva-
304Hble MaTepuarnbl».

6.2.3 Unmepeanvl cmasei8aHUA U Kolu4ecmeo
cMasku

B cnpaBouHbIX Lienax cneayeTt pyKOBOACTBOBATLCA TEM, UTO
ONA ABUraTeNnem, OCHaLWEeHHbIX NepUoaMNYECK/ CMa3blBaeMbIMM
NOAWWMHMKAMM, AOCTaTOUYHAA CMa3Kka MOXeET JOCTUraTbCA CO-
rIacHO NpuHUMNy L1 npu cnegyiowen NpogomKMTebHOCTH
aKCnAyaTaymm. 3a AaHHbIMK Mo pabourm UMKNam npu bonee
BbICOKMX TeMrepaTypax oKpy»Katolleln cpefbl 0bpaLlanTecs B
kopnopauuio ABB. Qopmyna pacueTa NpubAn3nUTENbHbIX 3Ha-
YeHUI cornacHo npuHuMny L10 no 3Ha4YeHmAM, NONyYeHHbIM B
COOTBETCTBMM C npuHumnom L1: L10 = 2,7 x L1.

VIHTepBanbl CMa3ku AN1A BEPTVKANbHO YCTaHABNBAEMbIX [BU-
ratenen BOBoe MeHblUe 3HaYEHWI, NPUBEOEHHbIX B MOKa3aH-
HOW HUXKe TabnuLe.

MHTepBanbl CMa3kM OCHOBAHbI Ha TeMMepaType OKpyKaloLLei
cpepbl 25 °C. [Tpn NOBbILLEHWM TEMNEPATYPbl OKPYKatoLLen
cpenbl TemnepaTypa NOAWMNHUKOB COOTBETCTBEHHO YBENW-
umsaetca. [pu NoBbileHWM TemnepaTypbl Ha 15 °C 3HaueHuA
LOMKHbI ObITb YMEHbLLIEHbI HAMOMOBUHY, @ MPW CHUXEHWUM Tem-
nepatypbl Ha 15°C 3HaUeHnA MOXHO YBENMYMTL B 1Ba Pa3a.

[Mpu paboTe C NepeMeHHOM CKOPOCTbLIO (T. €., UICTOYHUK MKi-
TaHWA NPeobpa3oBaTens YacToTbl) HEOOXOAMMO M3MEPSATb
TeMMepaTypy NOALIMMHMKOB BO BCEM pabouem [11Mana3oHe, v
ecnu npesblleHo 3HadeHne 80 °C, MHTepBabl CMa3Ku AOMK-
Hbl ObITb YMeHbLLIEHbI BABOE MPW MOBBILIEHUM TEMMIEPATYPbI
noAWwunHKKoB Ha 15°C. Ecnn gBuratenb paboTaeT C BbICOKOWM
CKOPOCTbIO BPALLIEHNSA, MOXKHO TaKXe MCMOMNb30BaTh Tak Ha3bl-
BaeMble BbICOKOCKOPOCTHbIE CMa3KkK (CM. raBy 6.2.4).

NPEAYNPEXAEHUE!

[MpeBbllieHe MakCMManbHoM pabouer TemnepaTtypbl
CMa3Kv 1 noaWwmnnHWKoB, +110 °C, HegonyCcTUMO.
[NpeBbilleHne pacyeTHOM MaKCMManbHOW CKOPOCTU
BPallleHna aBuratens HefgomnyCcTUMO.
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NHTepBanbl cmasku cornacHo npuHuuny L1

Konuuectso
Tunopasmep CMasKmn KBT 3600 3000 KBT 1800 1500 KBT 1000 KBT 500-900
Kopnyca rp/ 06/MyH | 06/MuH 06/MUH 06/MuH 06/MyH 06/MUH
NOALWNNHUK
LLlaprKoBble NoAWUNHUKN
WHTepBanbl cmaskmy B MOTo4acax
112 10 BCe 10000 13000 BCe 18000 21000 BCe 25000 BCe 28000
132 15 BCe 9000 11000 BCe 17000 19000 BCe 23000 BCe 26500
160 25 < 185 9000 12000 <15 18000 21500 <11 24000 BCe 24000
160 25 > 185 7500 10000 > 15 15000 18000 > 11 22500 BCe 24000
180 30 < 22 7000 9000 < 22 15500 18500 <15 24000 BCe 24000
180 30 > 22 6000 8500 > 22 14000 17000 > 15 21000 BCe 24000
200 40 < 37 5500 8000 < 30 14500 17500 < 22 23000 BCe 24000
200 40 > 37 3000 5500 > 30 10000 12000 > 22 16000 BCe 20000
225 50 < 45 4000 6500 < 45 13000 16500 < 30 22000 BCe 24000
225 50 > 45 1500 2500 > 45 5000 6000 > 30 8000 BCe 10000
250 60 < 55 2500 4000 < 55 9000 11500 < 37 15000 BCE 18000
250 60 > 55 1000 1500 > 55 3500 4500 > 37 6000 BCe 7000
280" 60 BCe 2000 3500 - - - - - - -
280" 60 - - - BCe 8000 10500 BCe 14000 BCe 17000
280 35 BCe 1900 3200 - - - -
280 40 - - BCe 7800 9600 BCE 13900 BCE 15000
315 35 BCe 1900 3200 - - - -
315 55 - ) BCe 5900 7600 BCe 11800 BCE 12900
355 35 BCe 1900 3200 - - - -
355 70 - ) BCe 4000 5600 BCe 9600 BCE 10700
400 40 BCe 1500 2700 - - - -
400 85 - - BCe 3200 4700 BCe 8600 BCe 9700
450 40 BCe 1500 2700 - - - -
450 95 - - BCE 2500 3900 BCE 7700 BCE 8700
PonukoBble NOAWMNNHUKNA
WHTepBanbl cmasku B MOTo4Yacax

160 25 < 185 4500 6000 <15 9000 10500 < 11 12000 BCE 12000
160 25 > 185 3500 5000 > 15 7500 9000 > 11 11000 BCe 12000
180 30 < 22 3500 4500 < 22 7500 9000 <15 12000 BCe 12000
180 30 > 22 3000 4000 > 22 7000 8500 > 15 10500 BCE 12000
200 40 < 37 2750 4000 < 30 7000 8500 < 22 11500 BCe 12000
200 40 > 37 1500 2500 > 30 5000 6000 > 22 8000 BCe 10000
225 50 < 45 2000 3000 < 45 6500 8000 < 30 11000 BCe 12000
225 50 > 45 750 1250 > 45 2500 3000 > 30 4000 BCe 5000
250 60 < 55 1000 2000 < 55 4500 5500 < 37 7500 BCe 9000
250 60 > 55 500 750 > 55 1500 2000 > 37 3000 BCe 3500
280" 60 BCe 1000 1750 - - - - - - -

280" 70 - - - BCe 4000 5250 BCE 7000 BCE 8500
280 35 BCe 900 1600 - - - -

280 40 - - BCe 4000 5300 BCE 7000 BCE 8500
315 35 BCe 900 1600 - - - -

315 55 ) ’ BCe 2900 3800 BCe 5900 BCE 6500
355 35 BCe 900 1600 - - - -

355 70 ] ) BCe 2000 2800 BCe 4800 BCe 5400
400 40 BCe - 1300 - - - -

400 85 - - BCE 1600 2400 BCE 4300 BCE 4800
450 40 BCe - 1300 - - - -

450 95 - - BCe 1300 2000 BCE 3800 BCE 4400

1) M3AA
Ona geuratenent M4BP ¢ Tunopasmepamum 160-250 MHTEPBan MOXHO YBENNUUTL Ha 30%, MakCMyM JO TREX KaneHAapHbIX J1eT.

3HaueHNA B Tabnuue AencTBUTEeNbHbI Takxe Ana Asuratenen M4BP ¢ Tunopasmepamn 280-355.
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6.2.4 Cma3so4Hble Mamepuansi

NPEQYNPEXOAEHUE!

He cmelunBaliTe pasHbie CMa304Hble MaTepuanbl.
HecoBMEeCTMMOCTb CMa30oK MOXET MPUBECTA K MOBPEX-
JEHVIO MOALLNMHMKA.

[lna nononHeHnA cmasKum aienqyet NpUMeHATb TOJIbKO
npepgHasHa4yeHHY0 cneuvasbHO ANA WapunukoBbiX noa-
LWNNMHNKOB CMa3Ky CO ceaywmmmm CBONCTBaMU:

—  BbICOKOKAYeCTBEHHas CMa3Ka C KOMMIEKCHbIM IUTUEBbLIM
MBISIOM 1 C MUHepanbHbIM 1nn MAO-macnom;

- BA3KOCTb 6a3oBoro macna 100-160 cCr npu 40 °C;

—  Knacc KoHcucteHumn no NLGI: 1,5-3%);

- TemnepaTypHbi grana3oH ot -30 °C o +120 °C, npu
HenpepbIBHOM pexnmve paboTbl.

) ,ﬂJ’IFI BEPTMKalIbHO YCTaHaB/TMBAE€MbIX )J,BVII'aTeJ'IeI;I NN XKap-
KnX yCJ'IOBI/II;I pekomeHOyeTCAa NCMob30BaTb 6onee BbICOKOE
3Ha4eHMe KOHLa WKaslbl.

YKa3aHHas Bbllle crielndrnkaLms CMa3km AeCTBUTENbHa,
eCcnv Temnepatypa oKpyxatoLern cpeabl Boilwe -30 °C 1 Huke
+55 °C, a TemnepaTtypa noawnnHnkos Hwxe 110 °C; B npoTms-
HOM CJlyyae y3HalTe 0 NoAXoAALLEeM TUMe CMa3KK B Kopropa-
L ABB.

Cmazky ¢ TpebyembiMy CBOMCTBaMM MOXKHO Nprobpectny
BCEX OCHOBHbIX M3rOTOBMTESNEN CMAa30UHBIX MaTEPHANOB.

PekomeHayeTcA MCNOSb30BaTb NPUCAAKN, OOHAKO OT U3roTo-
BUTENA CMA30YHOrO MaTepumana TpebyeTcs NonyymTs NUCb-
MEHHYIO rapaHTWIo, B OCOOEHHOCTI O TOM, UTO Npucaaku EP He
MOBPEXAAIOT MOALWUMHMKNA 1 HE HapyLWatoT CBOMCTBA CMa30y-
Horo Matepuana B pabouem granasoHe TemnepaTyp.

NMPEAYNPEXAEHUE!

He pekomeHpayeTca ncrnonb3osath Npucagky EP mpu
BbICOKMX TemnepaTypax NOALUUMHUKOB AJ14 TUMOpasme-
poB. kopnyca 280-450.

lJ.onyCKaeTcn ncnosib3oBaTtb cieayloLline BbICOKOKaye-
CTBE€HHbI€ CMa3KWn:

- Esso Unirex N2 nnv N3 (Ha OCHOBE KOMTMIEKCHOIO
CoelUHeHs NUTUA);

- Mobil Mobilith SHC 100 (Ha ocHOBe KOMMNEKCHOro
CcoelUHeHs NUTUA);

- Shell Gadus S5V 100 2 (Ha oCHOBE KOMMIEKCHOro
CoelUHeHNs NUTUA);

—Kliber Klaberplex BEM 41-132 (cneu. nuTueBas oCHOBa);

- FAG Arcanol TEMP110 (Ha oCHOBE KOMMNEKCHOIO

CoelUHeHNs NUTUA);
—Lubcon Turmogrease L 802 EP PLUS
(cneu. nUTNEBas OCHOBA);

- Total Multiplex S 2 A (Ha ocHOBE KOMMIEKCHOTO
CoeJUHeHNs NUTUA).
MPUMEYAHUE!

Koraa ans BbICOKOCKOPOCTHbIX
2-NONICHBIX-ABUraTenen KoaGOUUMEHT CKOPOCTA
npesbllaeT 480 000 (paccumTaHHbIN kak Dm x n,

raoe Dm = cpeaHuii ovameTp NOALWMUMHMKA B MM; N =
CKOPOCTb BpallleHnsa B 00/MI1H), CnefyeT BCeraa uc-
MOMb30BaTb BLICOKOCKOPOCTHYIO CMa3Ky. BelcOKOCKO-
POCTHAA CMa3ka MCMOMb3yeTCA TakxKe B 2-MOMIOCHbIX
asuratensx tmnos M2CA, M2FA, M2CG n M2FG, ¢
TMnopa3smepamu-kopnyca 355-400.

,ﬂﬂﬂ BbICOKOCKOPOCTHbIX aBuratenemn B YYTYHHbIX KOPMyCax
MOXKHO MCMOJIb30BaThb dJiedytoume CMa3ky, He CMeLWwrBasa nx CO
CMa3KaMi Ha OCHOBE KOMTIJIEKCHOTIO cCoeAnHeHNA NNTNA:

—Kldber  Kliber Quiet BQH 72-102 (nonuyp. 0CHOBa);
- Lubcon Turmogrease PU703 (nonuyp. ocHOBa).

Ecnm NCNONb3YytoTCA ApYyre CMa304yHble MatepKnanbl,

YTOYHUTE Yy N3FrOTOBUTENA, COOTBETCTBYET JIN X Ka4eCTBO Ka-
YeCTBY YKa3aHHbIX BbllLEe CMa304HbIX MaTepKnaioB. |/|HT€‘pBaJ'IbI
CMa3blBaHWA OCHOBaHbl Ha NMpUBENEHHbIX Bblle BbICOKOKa4e-
CTBEHHbIX CMa3Kax. |_|pl/l NCNONb30BaHWW OPYTX CMa30K NH-
TepBasl CMa3blBaHA MOXET YMEHbLLATbCA.

Ecnu nmetoTca COMHeRHWs OTHOCUTENBHO COBMECTUMOCTU CMa-
304HOTO MaTepuana, obpatuTtech B kopropaumio ABB.
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7. MocnenpopakHoe o6cnyXKnBaHne

7.1 3anacHble YacTu

Mpw 3aKa3e 3anacHbIx YacTern HeobXoaMMO COOBLLWTL CepPUit-
HbI HOMeP ABMraTens, NofHoe 0b0o3HaueHWe 1 KOA U3nenns,
yKasaHHble Ha MacnopTHON Tabnuuke ABuratens.

[lononHuTenbHble CBeOeHMA CM. Ha Beb-caitTe
www.abb.com/partsonline.

7.2 NepemaTbiBaHNe 06MOTOK

BbINOAHATD NEPEMOTKY Pa3peLlaeTcs TONbKO B CEPTUGULIMPO-
BaHHbIX PEMOHTHbIX MPeANPUATASX.

lNepen nepemaTbiBaHNeM OOMOTOK fBUraTenen, npefHasHa-
YEHHbBIX 4719 YAANeHWA ObIMOBOIO ras3a, 1 Apyrvx CneumanbHbIX
[Buratenel obpatntecs B Kopriopauuio ABB.

7.3 MoawmMnHUKN

MoawwmnHmkn TpebytoT ocoboro yxoaa. MoawmnHmKm cnegyeT

[EeMOHTMPOBATb C MOMOLLBIO CMelManbHbIX CbeMHUKOB, a yCTa-
HaBNMBATbCA OHW JOMKHbI HArpeTbIMU UM C UCTMOSb30BaHNEM
NOOXOAALLErO A4 3TOW LUenu CneLmanbHoro MHCTPYMeHTa.

3ameHa NoAWNMHNKOB OMNCbIBA€TCA B omeanoM 6pOLu+ope,
KOTOPYKO MOXKHO MONy4YnTb B OTAEE MPOL4aXX KOpHopaunn
ABB.

8. Tpe6oBaHUA NO OXpaHe OKpyKaloLllen cpeabl

8.1 YpoBHM WwymoB

YpOBeHb 3BYKOBOIO AiaBneHA OONbLIMHCTBA ABUraTENeN Kop-
nopaunn ABB He npesbiwaeT 82 ab(A) (+3 Ab) npu NuTaHWUmM oT
nepemMeHHOro Toka Yactoton 50 u.

3HaueHNA YPOBHEW WYMOB N4 KOHKPETHbIX ABUraTeNnern npn-
BOLATCA B COOTBETCTBYIOWMX KaTaforax nsgenum. B katanorax
N30ENN 3HAYEHNA LWYMOB NPY MUTAHWUM OT MCTOUYHMKA C CUHY-
CcounaanbHbIM HanpsaxeHem Yactoto 60 My Npubnn3nTensHO
Ha 4 ob(A) Bbile MO CPaBHEHWMIO CO 3HaYEHUAMN ANA YacTOTbl
TOKa 50 .

YpOBHM 3BYKOBOTO AaBNEHMA ANA MCTOUHMKA MUTaHUA Npeob-
pa3oBaTesa YacToTbl MOXHO Y3HaTb B kKopriopaLuu ABB.

YpOBHM 3BYKOBOTO [aBNeHWA AN1A BCEX [BUraTener C OTaeNb-
HbIMW CUCTEMaMW OXNaxaeHVa 1 ana aeuratenen cepuin M2F*/
M3F*, M2L*/M3L¥*, M2R*/M3R*, M2BJ/M3BJ 1 M2LJ/M3LJ yka-
3aHbl B OTAENbHbBIX AOMOMHUTENbHbIX PYKOBOACTBAX.
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9. Monck n ycTpaHeHne HenoNaaoK

HacToAwme MHCTPYKLMM HE OXBaTbIBAOT BCE CBEAEHWA 1 BAPUaHTbl 0O0PYA0BAHMA 1 HE OMMUCHIBAIOT BCE BO3MOMHbIE YCIOBUA, KO-
TOPblE MOTYT BCTPETUTLCA BO BPEMA MOHTaXa, SKCMyaTalmm U TeXHUUECKOro 00CNyKMBaHWA. 3a AONONHUTENBHON MHGOPMaLmeN

obpallanTech B ONMKaNLWIMN OTAEN Npoaax Kopnopaummn ABB.

Ta6n|/||_|a NoncKa HeVICI'IpaBHOCTeI;I aBuratend

OBCNYKMBAHUEM U PEMOHTOM [IBUTATENA JOMKEH 3aHUMATHCH BbICOKOKBANMOULIMPOBAHHbIM NEPCOHas, UMEIOLLM COOTBETCTBY!O-
WMe NHCTPYMEHTbI 1 Hafexallee 0bopyaoBaHue.

MPOBJIEMA NMPUYNHA CNOCOBb YCTPAHEHUA
[lBuratens He [Neperopenu npenoxpaHuTenm YCTaHOBMTE HOBbIE MPEfOXPaHUTENN COOTBETCTBYIOLLEro TUMNa U
3anyckaetca HOMMHana.
CpabatbiBaHne No neperpyske MNpoBepbTe NyckaTenb 1 COPOCkTE ero neperpysky.
HenpaBunbHoOe HanpsxeHve [NpoBepbTe COOTBETCTBME MUTAIOLIETO HAMPAKEHNUA JAHHBIM Ha
nuTaHnA NacnopTHOW Tabnumuke 1 KO3OOULIMEHTY HArpy3KM.
HenpasunbHble coeqnHeHUs MNpoBepbTe COeAMHEHMs MO CXeMaM COeIHEHNIA, MOCTaBNAEMbIM C
[Buratenem, 1 nNo nacrnopTHoOM Tabnuuke.
O6pbiB B 0OMOTKE WK Lienu BO3MOXKHbBIM MPY3HAKOM HEVMCMPABHOCTY ABAETCA XKyMKaHme
YNpaBneHs BbIK/IIOYATENA, KOTJla OH BKIIOYeH. [1poBepbTe Hanuumne He3aTaHy TbiX
coenHEeHNI MPOBOAOB.
[NpoBepbTE Takke BKOUEHVE KNtoUel ynpasneHus.
MexaHnuecknin pedekt MpoBepbTe cBOOOAHOE BPallleHNe ABUraTena 1 npueoaa. lNposepsTe
NOALUMMHMKA 1 CMa3KY.
KopoTkoe 3amblKaHKe cTaTopa [MpY3HaKOM 3TOW HEMCNPABHOCTM ABNAIOTCA NeperopesLluve
[noxoe nofktoUeHe 0OMOTKM npeaoxpaHnTenn. Heobxoammo nepemoTaTb OOMOTKM ABMraTeNs.
cTatopa CHUMUWTE TOpLEBbIE WWTBI, HarauTe fedekxT.
HewcnpasHbIf poTop [MpoBepbTe NCNPABHOCTL CTEPXKHEN POTOPA M 3aMbIKaIOLLMX Konel.
Bo3morkHas neperpyska aguratens | YMeHbLUWTe Harpy3kKy.
OcTaHoBKa Bo3mMoxeH 00pbIB B LIEMN OHOW MpoBepbTe Lenu $a3 Ha Hanuuve obpbiBa.
nBuratens 13 da3
[Buratens He NoOOXoANUT ANA 3meHWTe TN 1 TUNopasmep Asuratena. [IpOKOHCYNBTUPYIMTECH Y
0bopynoBaHus NOCTaBLIMKa 060PyA0BaHUA.
[Neperpyska YMeHbLWTE Harpy3Ky.
Hwvizkoe HanpskeHne Ybenutecb B COOTBETCTBUW HANPAXEHWA AaHHBIM Ha MAacMOPTHOW
Tabnuyke. MpoBepbTe coefuHEHNS.
O6pbIB Lienw [Neperopeny NpenoxpaHUTeny, NpoBepLTe pese 3aliuThl OT
neperpysKu, CTatop 1 HaXXNMHbIE KHOMKM.
[suratens MNponaaaHue nuTatoLLero [NpoBepbTe Hanuumne He3aTAHYTbIX COeAUHEHWI NNHII,
3anycKaetcs, HanpaxeHUs NpeaoxpaHuTenei 1 Lenu ynpasneHus.
a 3aTem
OCTaHaBNMBaETCH
[Buratens He [lBuraTens He NOAXOAWT ANs [MPOKOHCYNBTUPYITEC Y NOCTaBL{MKa 0O0PYAOBaHNA MO NOBOAY
[OCTUraeT ceoet | obopynoBaHus BblbOpa TMNa ABUraTens.
HOMHaNbHO Huskoe HanpsxeHve Ha Knemmax | MNprMmeHnTe 6onee BbICOKOe HanpsixkeHue Niam NycKoBow
CKOpOCTH ABWraTens u3-3a nageHua TpaHchopmaTop NMMBO yMeHbLUUTE Harpy3Ky. [posepbTe
HaNPAXEHNA B IUHMN coeanHeHua. MposepbTe ceyeHne Kabenei.
Bonbluaa Harpy3ka npu nycke [MpoBepbTe Harpy3Ky Npu 3amnycke Asuratens.
CnomaHHble pOTOPHbIE CTEPXKHM YbenuTech B OTCYTCTBMM MONOMOK B 3aMblKaloWMX KOMbLax. Kak
WY HE3aTAHYTHIN POTOP npasuno, TpebyeTca yCTaHOBUTb HOBbLIV POTOP.
O6pbiB B NEPBUUHON Lienu C nomoublo TecTepa HanauTe HEUCNPABHOCTb U YCTPaHUTE eé.
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MPOBJIEMA

NPUYUNHA

CNoCcob YCTPAHEHUA

Cnunwkom gonroe Bpems
yCKopeHwusa auratens v/
WK CULLIKOM 60nbLIOe
noTpebnexve Toka

136bITOUHaA Harpy3ka

YMEHbLMTE Harpys3Ky.

Hu3koe Hanps»KeHve Npwu nycke

[poBepbTe BeNNUMHY CONPOTUBIEHNA. YoeamTech, U4to
UCMonb3yeTca Kabenb NOAXOAALIEro CeUeHus.

HencnpaBHOCTb KOPOTKO3aMKHYTOrO
poTopa

3amMeHuTE POTOP HOBbIM.

Hnskoe nuTatoulee HanpAaxxeHne

OTDE‘MOHTVI pyMTe NCTOYHUK MNTaHNA.

HenpasunbHoe
HanpasfeHne
BpaLLeHWA

Hen PaBW/ibHaA NoC/1ef0BaTe/IbHOCTb

da3

[oMeHATe CoeUHEHNA Ha KNeMMax ABUraTeENs UKW Ha
WnTKE.

Meperpes ABuraTens Bo
Bpems paboTbl

[Neperpy3ka

YMeHbLLIWTE Harpy3Ky.

OTBepcTuA B Kopnyce nnm
BEHTUNALUMOHHbIE OTBEPCTMA MOTYT
6bITb 3a01Tbl FPA3bIO, BCEACTBME Yero
3aTPyAHAETCA Haanexallan BeEHTUNAUMA
ABwuratens

|_|pOL{ NCTNTE BEHTUNAUMOHHbIE OTBEPCTUNA ABUraTeNA U
y6e/1|/|Ter B HOpMaJ'IbHOl;I LUMPRynaynm Bosgyxa.

Bo3morkeH 0bpblB 0fHOM 13 ha3
ABwuratens

Hposepre HaJEeXHOCTb COeANMHEH I BCEX npoBOAOB.

3aMblKaHMe Ha 3eMITto

HeO6XO,£ll/IMO nepemMmoTaTb OOMOTKM aBuratenA.

HecrmmeTpuuHoe nuTatollee
Hanps<eHe Ha KNemmMax uratens

MpoBepbTe NPOBOAA, COEANHEHNS 1 TPAHCHOPMATOPbI.

Brbpauus asuratens

HenpasunbHas LieHTPOBKa ABMUraTens

Eule pa3 BbINOMHWTE LIEHTPOBKY ABMraTens.

Cnabas onopa

YcunbTe OCHOBaHMe.

OucbanaHc mydThl

CbanaHcupywte mydTy.

He cbanaHcupoBaHo Befomoe
obopynoBaHve

3aHOBO cHbanaHcupyiiTe BeoMOe 000pYAOBaHMe.

HemcnpaBHue NOAWNMHUKNA

3ameHnTe NoAWUMHUKM.

[ogWwunHMKKM HECOOCHDI

OTpemoHTMpYITe ABMraTeNb.

CmecTunuch 6anaHCMpPOBOYHbIE FPYy3bl

3aHoBO cHanaHcMpyiTe ABMraTenb.

HecornacoBaHHOCTb OanaHCMPOBKM
poTopa 1 MydThl (MOAYLINOHKa — MOSHas
LLMOHKA)

3aHOBO BBINOSHWTE HanaHCUPOBKY MydTbl UV ABUTATENS.

TpexdazHblii ABuraTens paboTaeT B
OAHOMA3HOM pexnme

Hposepre uenu Ha Hann4ymne O6prBa.

Bonbwon oceson 3a3op

OTperynupynte NOAWUNHUKA UK MCNONb3YNTe
NPOKNaAKY.

Lym, n3pgaBaembiin npu
TpeHun

BeHTUNATOP TPETCA O TOPUEBOW WKUT UK
KPbILLIKY BEHTUAATOPA

M PaBWIbHO YCTAHOBUTE BEHTUIATOP.

Ocnabno kpennexue K GyHOAMEHTY

3aTAHWTE KpenexHble 6oNTbI.

LLym gBuratens

HepaBHOMEPHbIN BO3AYLWHbIV 3330P

MpoBepbTe ¥ UCMpaBbTe NOCAAKY TOPLIEBOTO LLWTa U
NOALMMHVIKOB.

PasbanaHcmpoBka poTopa

3aHOBO COanaHcUpyiTe poTop.
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NPOBJIEMA

NPUYNHA

CNoCOob YCTPAHEHUA

YpesmepHblin Harpes
NOALUMMHUKOB

[OTHYTBIV UMK TPECHYTHIW Ban

Bbll'lpﬂMl/lTe W 3aMeHnTe BaJl.

[epeTaHyTbI peMeHb

YMeHbLIWTE HaTAKeHue PeMHA.

BonbLlioe PacCCToAHME OO WKMBOB NO
OCW Bana

C,ELBI/IHbTe WKMB OnvKe K nofWwnMnHMKam ABnraTtenA.

CNVLIKOM Manbiv AMameTp WKKBa

McnonbayiiTe WKMB 6oMblUEro AnameTpa.

OTC)/TCTBI/IG COOCHOCTH

|_|pOIA3BeL|,MTe LIEHTPOBKY ABUraTesid 3aHOBO.

HepocTatouHOCTb CMa3Kkum

ObecneybTe Hannuve B NOAWNMHWKaX CMa3Kk AO/TXHOIo
Ka4yecCTBa.

YXy[LUeHne CBOMCTB CMa3Ku Unu
3arpA3HeHre CMa3oYyHOro MaTepmrana

Ypanute CTapyto CMa3Ky, TWaTesibHO I‘IpOMOI;lTe
NOAWNMHNKK B KEPOCKHE 1 BBEANTE HOBYIO CMa3KYy.

N30bITOK CMa3Ku

YMEHbLUMTE KONMUYECTBO CMa3KM, NOAWMMHMK He AOMKEH
ObITb 3aMONHEH CMazkol Honee Yem HanoNOBUHY.

[leperpy3ka NOAWWNHNKOB

MpoBepbTe LEHTPOBKY, paavasibHbe 1 OCeBble YCUNS.

MNoBpexaeHne WapKrka v JopoXKek
KaueHus

3ameHuTe NOAWNNHKK, NpeABapnTesibHO TlaTe/ibHO
O4nCTMB ero nNocagovyHoe MecCTo.
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AL ID D
FAIpmw

EC Declaration of Conformity

The Manufacturer: (Name and address of the manufacturer)

hereby declares that

The Products: (Product identification)

are in conformity with the corresponding essential requirements of following EC directive:

Directive 2006/95/EC (of 12 December 2006).

The motors are in compliance with the following harmonized standard:
EN 60 034-1(2004)

which thus comply with Principal Elements of the Safety Objectives for Electrical Equipement stated in
Annex | of said directive.

Note: When installing motors for converter supply applications, additional requirements must be
respected regarding the motor as well as the installation, as described in installation manual delivered
with converters.

Year of CE marking :

Signed by

Title

Date
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1. Introduction

NOTE!

These instructions must be followed to ensure safe
and proper installation, operation and maintenance
of the machine. They should be brought to the
attention of anyone who installs, operates or
maintains the machine or associated equipment.
The machine is intended for installation and use by
qualified personnel, familiar with health and safety
requirements and national legislation. Ignoring these
instructions may invalidate all applicable warranties.

1.1 Declaration of Conformity

Declarations of Conformity with respect to the Low voltage
Directive 73/23/EEC amended by Directive 93/68 EEC are
issued separately with individual machines.

The Declaration of Conformity also satisfies the
requirements of a Declaration of Incorporation with respect
to the Machinery Directive 98/37/EEC, Art 4.2

Annex Il, sub B
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1.2 Validity

The instructions are valid for the following ABB electrical
machine types, in both motor and generator operation.

series MT*, MXMA,

series M2A*/M3A*, M2B*/M3B*, M4B*, M2C*/M3C*,
M2F*/M3F*, M2L*/M3L*, M2M*/M3M*, M2Q*,
M2R*/M3R*, M2V*/M3V*

in frame sizes 56 - 450.

There is a separate manual for e.g. Ex motors ‘Low voltage
motors for hazardous areas: Installation, operation and
maintenance Manual’ (Low Voltage Motors/Manual for Ex-
motors).

Additional information is required for some machine types
due to special application and/or design considerations.

Additional information is available for the following motors:
— roller table motors

— water cooled motors

— open drip proof motors

— smoke venting motors

— brake motors

— motors for high ambient temperatures



2. Handling

2.1 Reception check

Immediately upon receipt check the motor for external
damage (e.g. shaft-ends and flanges and painted surfaces)
and if found, inform the forwarding agent without delay.

Check all rating plate data, especially voltage and winding
connection (star or delta). The type of bearing is specified
on the rating plate of all motors except the smallest frame
sizes.

2.2 Transportation and storage

The motor should always be stored indoors (above
—20°C), in dry, vibration free and dust free conditions.
During transportation, shocks, falls and humidity should be
avoided. In other conditions, please contact ABB.

Unprotected machined surfaces (shaft-ends and flanges)
should be treated against corrosion.

It is recommended that shafts are rotated periodically by
hand to prevent grease migration.

Anti-condensation heaters, if fitted, are recommended to
be used to avoid water condensing in the motor.

The motor must not be subject to any external vibrations at
standstill so as to avoid causing damage to the bearings.

Motors fitted with cylindrical-roller and/or angular contact
bearings must be fitted with locking devices during
transport.

2.3 Lifting

All ABB motors above 25 kg are equipped with lifting lugs
or eyebolts.

Only the main lifting lugs or eyebolts of the motor should be
used for lifting the motor. They must not be used to lift the
motor when it is attached to other equipment.

Lifting lugs for auxiliaries (e.g. brakes, separate cooling
fans) or terminal boxes must not be used for lifting the
motor.

Motors with the same frame may have a different center of
gravity because of different output, mounting arrangements
and auxiliary equipment.

Damaged lifting lugs must not be used. Check that

eyebolts or integrated lifting lugs are undamaged before

lifting.

Lifting eyebolts must be tightened before lifting. If needed,
the position of the eyebolt can be adjusted using suitable
washers as spacers.

Ensure that proper lifting equipment is used and that the

sizes of the hooks are suitable for the lifting lugs.

Care must be taken not to damage auxiliary equipment and
cables connected to the motor.

2.4 Machine weight

The total machine weight can vary within the same
frame size (center height) depending on different output,

mounting arrangement and auxiliaries.

The following table shows estimated maximum weights
for machines in their basic versions as a function of frame

material.

The actual weight of all ABB’s motors, except the smallest
frame sizes (56 and 63) is shown on the rating plate.

Frame Aluminum Castiron Steel

size Add.
Weight Weight Weight for brake

kg kg kg

56 4.5

63 6 - -

71 8 13 5

80 12 20 8

90 17 30 10

100 25 40 16

112 36 50 20

132 63 90 30

160 95 130 30

180 135 190 45

200 200 275 55

225 265 360 75

250 305 405 75

280 390 800 600

315 1700 1000

355 2700 2200

400 3500 3000

450 4500
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3. Installation and commissioning

WARNING
Disconnect and lock out before working on the
motor or the driven equipment.

3.1 General

All rating plate values must be carefully checked to ensure
that the motor protection and connection will be properly
done.

WARNING

In case of motors mounted with the shaft upwards
and water or liquids are expected to go down along
the shaft, the user must take in account to mount
some means capable of preventing it.

Remove transport locking if employed. Turn shaft by hand
to check free rotation if possible.

Motors equipped with roller bearings:

Running the motor with no radial force applied to the shaft
may damage the roller bearing.

Motors equipped with angular contact bearing:

Running the motor with no axial force applied in the right
direction in relation to the shaft may damage the angular
contact bearing.

WARNING
For machines with angular contact bearings the axial
force must not by any means change direction.

The type of bearing is specified on the rating plate.

Motors equipped with regreasing nipples:

When starting the motor for the first time, or after long
storage, apply the specified quantity of grease.

For details, see section “6.2.2 Motors with regreasable
bearings”.
3.2 Insulation resistance check

Measure insulation resistance before commissioning and
when winding dampness is suspected.

WARNING
Disconnect and lock out before working on the
motor or the driven equipment.
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Insulation resistance, corrected to 25°C, must exceed the
reference value, i.e. 100 MQ (measured with 500 or 1000 V
DC). The insulation resistance value is halved for each 20°C
rise in ambient temperature.

WARNING

The motor frame must be grounded and the
windings should be discharged against the frame
immediately after each measurement to avoid risk of
electrical shock.

If the reference resistance value is not attained, the
winding is too damp and must be oven dried. The oven
temperature should be 90°C for 12-16 hours followed by
105°C for 6-8 hours.

Drain hole plugs, if fitted, must be removed and closing
valves, if fitted, must be opened during heating. After
heating, make sure the plugs are refitted. Even if the drain
plugs are fitted, it is recommended to disassemble the end
shields and terminal box covers for the drying process.

Windings drenched in seawater normally need to be
rewound.

3.3 Foundation

The end user has full responsibility for preparation of the
foundation.

Metal foundations should be painted to avoid corrosion.

Foundations must be even, see figure below, and
sufficiently rigid to withstand possible short circuit forces.
They must be designed and dimensioned to avoid the
transfer of vibration to the motor and vibration caused by
resonance.

Ruler

Note! Height difference shall
not exceed + 0,1mm referred
to any other motor foot

v

|
y

Foot location




3.4 Balancing and fitting coupling
halves and pulleys

As standard, balancing of the motor has been carried out
using half key

When balancing with full key, the shaft is marked with
YELLOW tape, with the text “Balanced with full key”.

In case of balancing without key, the shaft is marked with
BLUE tape, with the text “Balanced without key”.

Coupling halves or pulleys must be balanced after
machining the keyways. Balancing must be done in
accordance with the balancing method specified for the
motor.

Coupling halves and pulleys must be fitted on the shaft by
using suitable equipment and tools which do not damage
the bearings and seals.

Never fit a coupling half or pulley by hammering or by
removing it using a lever pressed against the body of the
motor.

3.5 Mounting and alignment
of the motor

Ensure that there is enough space for free airflow around
the motor. Minimum requirements for free space behind the
motor fan cover can be found from the product catalog or
from the dimension drawings available from the web: see
www.abb.com/motors&generators.

Correct alignment is essential to avoid bearing, vibration
and possible shaft failures.

Mount the motor on the foundation using the appropriate
bolts or studs and place shim plates between the
foundation and the feet.

Align the motor using appropriate methods.

If applicable, drill locating holes and fix the locating pins into
position.

Mounting accuracy of coupling half: check that clearance
b is less than 0.05 mm and that the difference a1 to a2 is
also less than 0.05 mm. See Figure 3.

Re-check the alignment after final tightening of the bolts or
studs.

Do not exceed permissible loading values for bearings as
stated in the product catalogues.

3.6 Slide rails and belt drives

Fasten the motor to the slide rails as shown in Figure 2.
Place the slide rails horizontally on the same level.

Check that the motor shaft is parallel with the drive shaft.

Belts must be tensioned according to the instructions of
the supplier of the driven equipment. However, do not
exceed the maximum belt forces (i.e. radial bearing loading)
stated in the relevant product catalogues.

WARNING
Excessive belt tension will damage bearings and can
cause shaft damage.

3.7 Machines with drain plugs
for condensation

Check that drain holes and plugs face downwards.

Machines with sealable plastic drain plugs are delivered in
open position. In very dusty environments, all drain holes
should be closed.

3.8 Cabling and electrical
connections

The terminal box on standard single speed motors normally
contains six winding terminals and at least one earth
terminal.

In addition to the main winding and earthing terminals, the
terminal box can also contain connections for thermistors,
heating elements or other auxiliary devices.

Suitable cable lugs must be used for the connection of all
main cables. Cables for auxiliaries can be connected into
their terminal blocks as such.

Machines are intended for fixed installation only. If not
otherwise specified, cable entry threads are metric. The IP-
class of the cable gland must be at least the same as those
of the terminal boxes.

Unused cable entries must be closed with blanking
elements according to the IP class of the terminal box.

The degree of protection and diameter are specified in the
documents relating to the cable gland.

WARNING

Use appropriate cable glands and seals in the cable
entries according to the type and diameter of the
cable.

Additional information on cables and glands suitable for
variable speed applications can be found from chapter 5.5.

Earthing must be carried out according to local regulations
before the machine is connected to the supply voltage.
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Ensure that the motor protection corresponds to the
environment and weather conditions; for example, make
sure that water cannot enter the motor or the terminal
boxes.

The seals of terminal boxes must be placed correctly in the
slots provided, to ensure the correct IP class.

3.8.1 Connections for different starting
methods

The terminal box on standard single speed motors normally
contains six winding terminals and at least one earth
terminal. This enables the use of DOL- or Y/D —starting.
See Figure 1.

For two-speed and special motors, the supply connection
must follow the instructions inside the terminal box or in the
motor manual.

The voltage and connection are stamped on the rating
plate.

Direct-on-line starting (DOL):

Y or D winding connections may be used.

For example, 690 VY, 400 VD indicates Y-connection for
690 V and D-connection for 400 V.

Star/Delta starting (Y/D):

The supply voltage must be equal to the rated voltage of
the motor when using a D-connection.

Remove all connection links from the terminal block.

Other starting methods and severe starting
conditions:

In case other starting methods are used, such as a soft
starter, or if starting conditions are particularly difficult,
please consult ABB first.
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3.8.2 Connections of auxiliaries

If a motor is equipped with thermistors or other RTDs
(Pt100, thermal relays, etc.) and auxiliary devices, it is
recommended they be used and connected by appropriate
means. Connection diagrams for auxiliary elements and
connection parts can be found inside the terminal box.

Maximum measuring voltage for the thermistors is 2.5 V.
Maximum measuring current for Pt100 is 5 mA. Using a
higher measuring voltage or current may cause errors in
readings or damage the system.

The insulations of the winding thermal sensors is of basic
type. While connecting the sensors to control systems etc,
ensure adequate insulation or isolation, see IEC 60664.

NOTE!
Ensure the insulation level or isolation of thermistor
circuit, see IEC 60664.

3.9 Terminals and direction
of rotation

The shaft rotates clockwise when viewing the shaft face at
the motor drive end, and the line phase sequence - L1, L2,
L3 - is connected to the terminals as shown in

Figure 1.

To alter the direction of rotation, interchange any two
connections on the supply cables.

If the motor has a unidirectional fan, ensure that it rotates in
the same direction as the arrow marked on the motor.



4. Operation
4.1 Use

The motors are designed for the following conditions unless

otherwise stated on the rating plate.

- Normal ambient temperature limits are -20°C to +40°C.
- Maximum altitude 1000 m above sea level.

- Tolerance for supply voltage is +5% and for frequency
+2% according to EN / IEC 60034-1 (2004).

The motor can only be used in applications it is intended
for. The rated nominal values and operational conditions
are shown on the motor rating plates. In addition, all
requirements of this manual and other related instructions
and standards must be followed.

If these limits are exceeded, motor data and construction
data must be checked. Please contact ABB for further
information.

WARNING

Ignoring any of given instructions or maintenance of
the apparatus may jeopardize the safety and thus
prevents the use of the machine.

4.2 Cooling

Check that the motor has sufficient airflow. Ensure that no
nearby objects or direct sunshine radiate additional heat to
the motor.

For flange mounted motors (e.g. B5, B35, V1), make sure
that the construction allows sufficient air flow on the outer
surface of the flange.

4.3 Safety considerations

The machine is intended for installation and use by qualified
personnel, familiar with health and safety requirements and
national legislation.

Safety equipment necessary for the prevention of accidents
at the installation and operating site must be provided in
accordance with local regulations.

WARNING

Do not carry out work on motor, connection cables
or accessories such as frequency converters,
starters, brakes, thermistor cables or heating
elements when voltage is applied.

Points to observe
1. Do not step on the motor.

2. The temperature of the outer casing of the motor
may be too hot to touch during normal operation and
especially after shut-down.

3. Some special motor applications require special
instructions (e.g. using frequency converter supplies).

4. Be aware of rotating parts of the motor.

5. Do not open terminal boxes while energized.
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5. Low voltage motors in variable speed operation

5.1 Introduction

This part of the manual provides additional instructions for
motors used in frequency converter supply. Instructions
provided in this and respective manuals of selected
frequency converter must be followed to ensure safety and
availability of the motor.

Additional information may be required by ABB to decide
on the suitability for some machine types used in special
applications or with special design modifications.

5.2 Winding insulation

Variable speed drives cause higher voltage stresses than
the sinusoidal supply on the winding of the motor and
therefore the winding insulation of the motor as well as
the filter at the converter output must be dimensioned
according following instructions.

5.2.1 Phase to phase voltages

The maximum allowed phase to phase voltage peaks at
the motor terminal as a function of the rise time of the pulse
can be seen in Figure 1.

The highest curve “ABB Special Insulation” applies to
motors with a special winding insulation for frequency
converter supply, variant code 405.

The “ABB Standard Insulation” applies to all other motors
covered by this manual.

5.2.2 Phase to ground voltages

The allowed phase to ground voltage peaks at motor
terminals are:

Standard Insulation 1300 V peak

Special Insulation 1800 V peak
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5.2.3 Selection of winding insulation for
ACS800 and ACS550 converters

In the case of ABB ACS800-series and ACS550-series
single drives with a diode supply unit (uncontrolled DC
voltage), the selection of winding insulation and filters can
be made according to table below:

Nominal supply Winding insulation and
voltage U, of the filters required
converter
U, =500V ABB Standard insulation
U,=<600V ABB Standard insulation
+ dU/dt filters
OR
ABB Special insulation
(variant code 405)
U,s690V ABB Special insulation
(variant code 405)
AND
dU/dt-filters at converter
output
U,s690V ABB Special insulation
AND (variant code 405)
cable length > 150 m

For more information on resistor braking and converters
with controlled supply units, please contact ABB.

5.2.4 Selection of winding insulation
with all other converters

The voltage stresses must be limited below accepted limits.
Please contact the system supplier to ensure the safety of
the application. The influence of possible filters must be
taken into account while dimensioning the motor.

5.3 Thermal protection

Most of the motors covered by this manual are equipped
with PTC thermistors in the stator windings. It is
recommended to connect those to the frequency converter
by appropriate means. See also chapter 3.8.2.

5.4 Bearing currents

Insulated bearings or bearing constructions, common
mode filters and suitable cabling and grounding methods
must be used according to the following instructions:



5.4.1 Elimination of bearing currents

with ABB ACS800 and ACS550 converters

In the case of the ABB ACS800 and ACS550-series
frequency converter with a diode supply unit, the following
methods must be used to avoid harmful bearing currents in
the motors:

Nominal Power (Pn) Preventive measures

and / or Frame size (IEC)

Pn < 100 kW No actions needed

Pn > 100 kW Insulated non-drive end

OR bearing

IEC 315 < Frame size

< IEC 355

Pn > 350 kW Insulated non-drive end

OR bearing

IEC 400 < Frame size AND

< |EC 450 Common mode filter at
the converter

Insulated bearings which have aluminum oxide coated
inner and/or outer bores or ceramic rolling elements,

are recommended. Aluminum oxide coatings shall also
be treated with a sealant to prevent dirt and humidity
penetrating into the porous coating. For the exact type of
bearing insulation, see the motor’s rating plate. Changing
the bearing type or insulation method without ABB'’s
permission is prohibited.

5.4.2 Elimination of bearing currents
with all other converters

The user is responsible for protecting the motor and driven
equipment from harmful bearing currents. Instructions
described in Chapter 5.4.1 can be used as guideline, but
their effectiveness cannot be guaranteed in all cases.

5.5 Cabling, grounding and EMC

To provide proper grounding and to ensure compliance
with any applicable EMC requirements, motors above 30
kW shall be cabled by shielded symmetrical cables and
EMC glands, i.e. cable glands providing 360° bonding.
Also for smaller motors symmetrical and shielded cables
are highly recommended. Make the 360° grounding
arrangement at all the cable entries as described in the
instructions for the glands. Twist the cable shields into
bundles and connect to the nearest ground terminal/bus
bar inside the terminal box, converter cabinet, etc.

NOTE!

Proper cable glands providing 360° bonding must
be used at all termination points, e.g. at motor,
converter, possible safety switch, etc.

For motors of frame size IEC 280 and upward, additional
potential equalization between the motor frame and the
driven equipment is needed, unless both are mounted on
a common steel base. In this case, the high frequency
conductivity of the connection provided by the steel

base should be checked by, for example, measuring the
potential difference between the components.

More information about grounding and cabling of variable
speed drives can be found in the manual “Grounding and
cabling of the drive system” (Code: 3AFY 61201998).

5.6 Operating speed

For speeds higher than the nominal speed stated on the
motor’s rating plate or in the respective product catalogue,
ensure that either the highest permissible rotational speed
of the motor or the critical speed of the whole application is
not exceeded.

5.7 Dimensioning the motor for
variable speed application

5.7.1 General

In case of ABB’s frequency converters, the motors can
be dimensioned by using ABB'’s DriveSize dimensioning
program. The tool is downloadable from the ABB website
(www.abb.com/motors&generators).

For application supplied by other converters, the motors
must be dimensioned manually. For more information,
please contact ABB.

The loadability curves (or load capacity curves) are based
on nominal supply voltage. Operation in under or over
voltage conditions may influence on the performance of the
application.

5.7.2 Dimensioning with ABB ACS800
converters with DTC control

The loadability curves presented in Figures 4a - 4d are valid
for ABB ACS800 converters with uncontrolled DC-voltage
and DTC-control. The figures show the approximate
maximum continuous output torque of the motors as a
function of supply frequency. The output torque is given

as a percentage of the nominal torque of the motor. The
values are indicative and exact values are available on
request.

NOTE!
The maximum speed of the motor must not be
exceeded!
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5.7.3 Dimensioning with ABB ACS550
converters

The loadability curves presented in Figures 5a - 5d are
valid for ABB ACS550 series converters. The figures show
the approximate maximum continuous output torque of
the motors as a function of supply frequency. The output
torque is given as a percentage of the nominal torque of
the motor. The values are indicative and exact values are
available on request.

NOTE!
The maximum speed of the motor must not be
exceeded!

5.7.4 Dimensioning with other voltage
source PWM-type converters

For other converters, which have uncontrolled DC
voltage and minimum switching frequency of 3 kHz,

the dimensioning instructions of ACS550 can be used
as guidelines, but it shall be noted, that the actual
thermal loadability can also be lower. Please contact the
manufacturer of the converter or the system supplier.

NOTE!
The actual thermal loadability of a motor may be
lower than shown by guideline curves.

5.7.5 Short time overloads

ABB motors can usually be temporarily overloaded as well
as used in intermittent duties. The most convenient method
to dimension such applications is to use the DriveSize tool.
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5.8 Rating plates

The usage of ABB’s motors in variable speed applications
do not usually require additional rating plates and the
parameters required for commissioning the converter can
be found from the main rating plate. However, in some
special applications the motors can be equipped with
additional rating plates for variable speed applications and
those include following information:

- speed range

- power range

- voltage and current range

- type of torque (constant or quadratic)

- converter type and required minimum switching frequency

5.9 Commissioning the variable
speed application

The commissioning of the variable speed application must
be done according to the instructions of the frequency
converter and local laws and regulations. The requirements
and limitations set by the application must also be taken
into account.

All parameters needed for setting the converter must be
taken from the motor rating plates. The most often needed
parameters are:

- Motor nominal voltage

- Motor nominal current

- Motor nominal frequency
- Motor nominal speed

- Motor nominal power

Note: In case of missing or inaccurate information, do not
operate the motor before ensuring correct settings!

ABB recommends using all the suitable protective features
provided by the converter to improve the safety of the
application. Converters usually provide features such as
(names and availability of features depend on manufacturer
and model of the converter):

- Minimum speed

Maximum speed

Acceleration and deceleration times
Maximum current

Maximum Torque

- Stall protection



6. Maintenance

WARNING

Voltage may be connected at standstill inside the
terminal box for heating elements or direct winding
heating.

WARNING

The capacitor in single-phase motors can retain a
charge that appears across the motor terminals, even
when the motor has reached standstill.

WARNING
A motor with frequency converter supply may
energize even if the motor is at standstill.

6.1 General inspection

1. Inspect the motor at regular intervals, at least once a
year. The frequency of checks depends on, for example,
the humidity level of the ambient air and on the local
weather conditions. This can initially be determined
experimentally and must then be strictly adhered to.

2. Keep the motor clean and ensure free ventilation
airflow. If the motor is used in a dusty environment,
the ventilation system must be regularly checked and
cleaned.

3. Check the condition of shaft seals (e.g. V-ring or radial
seal) and replace if necessary.

4. Check the condition of connections and mounting and
assembly bolts.

5. Check the bearing condition by listening for any unusual
noise, vibration measurement, bearing temperature,
inspection of spent grease or SPM bearing monitoring.
Pay special attention to bearings when their calculated
rated life time is coming to an end.

When signs of wear are noticed, dismantle the motor,
check the parts and replace if necessary. When bearings
are changed, replacement bearings must be of the same
type as those originally fitted. The shaft seals have to be
replaced with seals of the same quality and characteristics
as the originals when changing bearings.

In the case of the IP 55 motor and when the motor

has been delivered with a plug closed, it is advisable to
periodically open the drain plugs in order to ensure that
the way out for condensation is not blocked and allows
condensation to escape from the motor. This operation
must be done when the motor is at a standstill and has
been made safe to work on.

6.1.1 Standby motors

If the motor is in standby for a longer period of time on
a ship or in other vibrating environment the following
measures have to be taken:

1. The shaft must be rotated regularly every 2 weeks (to
be reported) by means of start up of the system. In case
a start up is not possible, due to any reason, at least
the shaft has to be turned by hand in order to achieve
a different position once a week. Vibrations caused by
other vessel's equipment will cause bearing pitting which
should be minimized by regular operation / hand turning.

2. The bearing must be greased while rotating the shaft
every year (to be reported). If the motor has been
provided with roller bearing at the driven end the
transport lock to be removed before rotating the shaft.
The transport locking must be remounted in case of
transportation.

3. All vibrations must be avoided to prevent a bearing from
failuring. All instructions in the motor instruction manual
for commissioning and maintenance have to be followed
additionally. The warranty will not cover the winding and
bearing damages if these instructions have not been
followed.

6.2 Lubrication

WARNING
Beware of all rotating parts!

WARNING

Grease can cause skin irritation and eye
inflammation. Follow all safety precautions specified
by the manufacturer.

Bearing types are specified in the respective product
catalogs and on the rating plate of all motors except
smaller frame sizes.

Reliability is a vital issue for bearing lubrication intervals.
ABB uses mainly the L,-principle (i.e. that 99% of the
motors are certain to make the life time) for lubrication.

6.2.1 Machines with permanently greased
bearings

Bearings are usually permanently greased bearings of 17,
27, 2RS or equivalent types.

As a guide, adequate lubrication for sizes up to 250 can be
achieved for the following duration, according to L, .

Duty hours for permanently greased bearings at ambient
temperatures of 25 and 40° C are:
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Lubrication intervals according to L, principle

Duty hours Duty hours
Frame size Poles at25°C at40°C
56-63 2-8 40 000 40 000
71 2 40 000 40 000
71 4-8 40 000 40 000
80-90 2 40 000 40 000
80-90 4-8 40 000 40 000
100-112 2 40 000 32 000
100-112 4-8 40 000 40 000
132 2 40 000 27 000
132 4-8 40 000 40 000
160 2 40 000 36 000
160 4-8 40 000 40 000
180 2 38 000 38 000
180 4-8 40 000 40 000
200 2 27 000 27 000
200 4-8 40 000 40 000
225 2 23 000 18 000
225 4-8 40 000 40 000
250 2 16 000 13 000
250 4-8 40 000 39 000

Data valid at 50 Hz, for 60 Hz reduce values for 20 %.

These values are valid for permitted load values given in
the product catalog. Depending on application and load
conditions, see the applicable product catalog or contact
ABB.

Operation hours for vertical motors are half of the above
values.

6.2.2 Motors with regreasable bearings

Lubrication information plate and general lubrication
advice

If the machine is equipped with a lubrication information
plate, follow the given values.

On the lubrication information plate, greasing intervals
regarding mounting, ambient temperature and rotational
speed are defined.

During the first start or after a bearing lubrication a
temporary temperature rise may appear, approximately 10
to 20 hours.

Some motors may be equipped with a collector for old
grease. Follow the special instructions given for the
equipment.

A. Manual lubrication

Regreasing while the motor is running

Be sure that the lubrication channel is open

Inject the specified amount of grease into the bearing.
Let the motor run for 1-2 hours to ensure that all excess
grease is forced out of the bearing. Close the grease
outlet plug or closing valve if fitted.
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Remove grease outlet plug or open closing valve if fitted.

Regreasing while the motor is at a standstill

If it is not possible to regrease the bearings while the
motors are running, lubrication can be carried out while the
machine is at a standstill.

— In this case use only half the quantity of grease and then
run the motor for a few minutes at full speed.

— When the motor has stopped, apply the rest of the
specified amount of grease to the bearing.

— After 1-2 running hours close the grease outlet plug or
closing valve if fitted.

B. Automatic lubrication

The grease outlet plug must be removed permanently with
automatic lubrication or open closing valve if fitted.

ABB recommends only the use of electromechanical
systems.

The amount of grease per lubrication interval stated in the
table should be multiplied by four if an automatic regreasing
system is used.

When 2-pole motors are automatically regreased, the note
concerning lubricant recommendations for 2-pole motors in
the Lubricants chapter should be followed.

6.2.3 Lubrication intervals and amounts

As a guide, adequate lubrication for motors with
regreasable bearings can be achieved for the following
duration, according to L,. For duties with higher ambient
temperatures please contact ABB. The formula to change
the L, values roughly to L, values: L, ;= 2.7 x L,.

Lubrication intervals for vertical machines are half of the
values shown in the table below.

The lubrication intervals are based on an ambient
temperature +25°C. An increase in the ambient
temperature raises the temperature of the bearings
correspondingly. The values should be halved for a 15°C
increase and may be doubled for a 15°C decrease.

In variable speed operation (i.e. frequency converter supply)
it is necessary to measure the bearing temperature for

the whole duty range and if exceeds 80°C, the lubrication
intervals should be halved for a 15°C increase in bearing
temperature. If the motor is operated at high speeds, it is
also possible to utilize so called high speed greases, see
chapter 6.2.4.

WARNING

The maximum operating temperature of the grease
and bearings, +110°C, must not be exceeded.
The designed maximum speed of the motor must
not be exceeded.




Lubrication intervals according to L, principle

Amount
Fre_lme of grease KW 36q0 300_0 KW 1 80_0 1 50_0 KW 1 00_0 KW 500-!_)00
size g/bearing r/min r/min r/min r/min r/min r/min
Ball bearings
Lubrication intervals in duty hours

112 10 all 10000 13000 all 18000 21000 all 25000 all 28000
132 15 all 9000 11000 all 17000 19000 all 23000 all 26500
160 25 <185 9000 12000 <15 18000 21500 <11 24000 all 24000
160 25 >18,5 7500 10000 >15 15000 18000 >11 22500 all 24000
180 30 <22 7000 9000 <22 15500 18500 <15 24000 all 24000
180 30 > 22 6000 8500 > 22 14000 17000 >15 21000 all 24000
200 40 <37 5500 8000 <30 14500 17500 <22 23000 all 24000
200 40 >37 3000 5500 > 30 10000 12000 > 22 16000 all 20000
225 50 <45 4000 6500 <45 13000 16500 <30 22000 all 24000
225 50 > 45 1500 2500 > 45 5000 6000 > 30 8000 all 10000
250 60 <55 2500 4000 <55 9000 11500 <37 15000 all 18000
250 60 > bb 1000 1500 > bb 3500 4500 > 37 6000 all 7000
280" 60 all 2000 3500 - - - - - - -
280" 60 - - - all 8000 10500 all 14000 all 17000
280 35 all 1900 3200 - - - -
280 40 - - all 7800 9600 all 13900 all 15000
315 35 all 1900 3200 - - - -
315 55 - - all 5900 7600 all 11800 all 12900
355 35 all 1900 3200 - - - -
355 70 - : all 4000 5600 all 9600 all 10700
400 40 all 1500 2700 - - -

400 85 - - all 3200 4700 all 8600 all 9700
450 40 all 1500 2700 - - - -
450 95 - - all 2500 3900 all 7700 all 8700

Roller bearings
Lubrication intervals in duty hours

160 25 <185 4500 6000 <15 9000 10500 <11 12000 all 12000
160 25 >18,5 3500 5000 >15 7500 9000 > 11 11000 all 12000
180 30 <22 3500 4500 <22 7500 9000 <15 12000 all 12000
180 30 > 22 3000 4000 > 22 7000 8500 >15 10500 all 12000
200 40 <37 2750 4000 <30 7000 8500 <22 11500 all 12000
200 40 > 37 1500 2500 > 30 5000 6000 > 22 8000 all 10000
225 50 <45 2000 3000 <45 6500 8000 <30 11000 all 12000
225 50 > 45 750 1250 > 45 2500 3000 > 30 4000 all 5000
250 60 <55 1000 2000 <55 4500 5500 <37 7500 all 9000
250 60 > 55 500 750 > 55 1500 2000 > 37 3000 all 3500
280" 60 all 1000 1750 - - - - - - -
280" 70 - - - all 4000 5250 all 7000 all 8500
280 35 all 900 1600

280 40 - - all 4000 5300 all 7000 all 8500
315 35 all 900 1600 - - - -
315 55 : - all 2900 3800 all 5900 all 6500
355 35 all 900 1600

355 70 : - all 2000 2800 all 4800 all 5400
400 40 all - 1300 - - - -
400 85 - - all 1600 2400 all 4300 all 4300
450 40 all - 1300 - - - -
450 95 - - all 1300 2000 all 3800 all 4400

1) M3AA

For motors M4BP 160 to 250 the interval may be increased by 30 %, up to a maximum of three calendar years.
The values in table above are valid also for sizes M4BP 280 to 355.
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6.2.4 Lubricants

WARNING
Do not mix different types of grease.
Incompatible lubricants may cause bearing damage.

When regreasing, use only special ball bearing grease with
the following properties:

— good quality grease with lithium complex soap and with
mineral- or PAO-ail

— base oail viscosity 100-160 cST at 40°C

— consistency NLGI grade 1.5 - 3 %)

— temperature range -30°C - +120°C, continuously.

*) For vertical mounted motors or in hot conditions a stiffer
end of scale is recommended.

The above mentioned grease specification is valid if the
ambient temperature is above -30°C or below +55°C, and
the bearing temperature is below 110°C; otherwise consult
ABB regarding suitable grease.

Grease with the correct properties is available from all the
major lubricant manufacturers.

Admixtures are recommended, but a written guarantee
must be obtained from the lubricant manufacturer,
especially concerning EP admixtures, that admixtures do
not damage bearings or the properties of lubricants at the
operating temperature range.

WARNING

Lubricants containing EP admixtures are not
recommended in high bearing temperatures in frame
sizes 280 to 450.
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The following high performance greases can be used:

- Esso Unirex N2 or N3 (lithium complex base)
- Mobil Mobilith SHC 100 (lithium complex base)
- Shell Gadus S5V 100 2 (lithium complex base)
- Kliber  Kliberplex BEM 41-132 (special lithium
base)
- FAG Arcanol TEMP110 (lithium complex base)
- Lubcon Turmogrease L 802 EP PLUS
(special lithium base)
- Total Multiplex S 2 A (lithium complex base)
NOTE!

Always use high speed grease for high speed 2-pole
machines where the speed factor is higher than
480,000 (calculated as Dm x n where Dm = average
bearing diameter, mm; n = rotational speed, r/min).
The high speed grease is also used in motor types
M2CA, M2FA, M2CG and M2FG, frame sizes 355 to
400 2-pole machines.

The following greases can be used for high speed cast iron
motors but not mixed with lithium complex greases:

- Kliber  KlUber Quiet BQH 72-102 (polyurea base)
- Lubcon Turmogrease PU703 (polyurea base)

If other lubricants are used;

Check with the manufacturer that the qualities correspond
to those of the above mentioned lubricants. The lubrication
interval are based on the listed high performance greases
above. Using other greases can reduce the interval.

If the compatibility of the lubricant is uncertain, contact
ABB.



7. After Sales Support

7.1 Spare parts

When ordering spare parts, the motor serial number, full
type designation and product code, as stated on the rating
plate, must be specified.

For more information, please visit our web site
www.abb.com/partsonline.
7.2 Rewinding

Rewinding should always be carried out by qualified repair
shops.

Smoke venting and other special motors should not be
rewound without first contacting ABB.

7.3 Bearings

Special care should be taken with the bearings. These
must be removed using pullers and fitted by heating or
using special tools for the purpose.

Bearing replacement is described in detail in a separate
instruction leaflet available from the ABB Sales Office.

8. Environmental requirements

8.1 Noise levels

Most of ABB’s motors have a sound pressure level not
exceeding 82 dB(A) at 50 Hz .

Values for specific machines can be found in the relevant
product catalogues. At 60 Hz sinusoidal supply the values
are approximately 4 dB(A) higher compared to 50 Hz
values in product catalogues.

For sound pressure levels at frequency converter supply,
please contact ABB.

Sound pressure levels for all machines having separate
cooling systems and for series M2F*/M3F*, M2L*/M3L*,
M2R*/M3R*, M2BJ/M3BJ and M2LJ/M3LJ are indicated in
separate additional manuals.
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9. Troubleshooting

These instructions do not cover all details or variations in equipment nor provide for every possible condition to be met in
connection with installation, operation or maintenance. Should additional information required, please contact the nearest

ABB Sales Office.

Motor troubleshooting chart

Your motor service and any troubleshooting must be handled by qualified persons who have proper tools and equipment.

TROUBLE

CAUSE

WHAT TO DO

Motor fails to start

Blown fuses

Replace fuses with proper type and rating.

Overload trips

Check and reset overload in starter.

Improper power supply

Check to see that power supplied agrees with motor rating plate and
load factor.

Improper line connections

Check connections against diagram supplied with motor.

Open circuit in winding or control switch

Indicated by humming sound when switch is closed. Check for loose
wiring connections.

Also ensure that all control contacts are closing.

Mechanical failure

Check to see if motor and drive turn freely. Check bearings and
lubrication.

Short circuited stator
Poor stator coil connection

Indicated by blown fuses. Motor must be rewound. Remove end
shields, locate fault.

Rotor defective

Look for broken bars or end rings.

Motor may be overloaded

Reduce load.

Motor stalls

One phase may be open

Check lines for open phase.

Wrong application

Change type or size. Consult equipment supplier.

Overload Reduce load.
Low voltage Ensure the rating plate voltage is maintained. Check connection.
Open circuit Fuses blown, check overload relay, stator and push buttons.

Motor runs and
then dies down

Power failure

Check for loose connections to line, to fuses and to control.

Motor does
not come up to
nominal speed

Not applied properly

Consult equipment supplier for proper type.

Voltage too low at motor terminals
because of line drop

Use higher voltage or transformer terminals or reduce load. Check
connections. Check conductors for proper size.

Starting load too high

Check the start load of the motor.

Broken rotor bars or loose rotor

Look for cracks near the rings. A new rotor may be required, as repairs
are usually temporary.

Open primary circuit

Locate fault with testing device and repair.
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TROUBLE

CAUSE

WHAT TO DO

Motor takes too long to
accelerate and/or draws
high current

Excessive load

Reduce load.

Low voltage during start

Check for high resistance. Make sure that adequate cable
size is used.

Defective squirrel cage rotor

Replace with new rotor.

Applied voltage too low

Correct power supply.

Wrong rotation direction

Wrong sequence of phases

Reverse connections at motor or at switchboard.

Motor overheats while
running

Overload

Reduce load.

Frame or ventilation openings may
be full of dirt and prevent proper
ventilation of motor

Open vent holes and check for a continuous stream of air
from the motor.

Motor may have one phase open

Check to make sure that all leads are well connected.

Grounded coil

Motor must be rewound

Unbalanced terminal voltage

Check for faulty leads, connections and transformers.

Motor vibrates

Motor misaligned

Realign.

Weak support

Strengthen base.

Coupling out of balance

Balance coupling.

Driven equipment unbalanced

Rebalance driven equipment.

Defective bearings

Replace bearings.

Bearings not in line

Repair motor.

Balancing weights shifted

Rebalance motor.

Contradiction between balancing of
rotor and coupling (half key - full key)

Rebalance coupling or motor.

Polyphase motor running single phase

Check for open circuit.

Excessive end play

Adjust bearing or add shim.

Scraping noise

Fan rubbing end shield or fan cover

Correct fan mounting.

LLoose on bedplate

Tighten holding bolts.

Noisy operation

Air gap not uniform

Check and correct end shield fits or bearing fits.

Rotor unbalance

Rebalance rotor.

Hot bearings

Bent or sprung shaft

Straighten or replace shaft.

Excessive belt pull

Decrease belt tension.

Pulleys too far away from shaft shoulder

Move pulley closer to motor bearing.

Pulley diameter too small

Use larger pulleys.

Misalignment

Correct by realignment of the drive.

Insufficient grease

Maintain proper quality and amount of grease in bearing.

Deterioration of grease or lubricant
contaminated

Remove old grease, wash bearings thoroughly in kerosene
and replace with new grease.

Excess lubricant

Reduce quantity of grease, bearing should not be more than
half full.

Overloaded bearing

Check alignment, side and end thrust.

Broken ball or rough races

Replace bearing, clean housing thoroughly first.

Low voltage motor manual 01-2009 | ABB Motors and Generators EN — 43




Puc. 1. Cxema nogkniouyeHus

Figure 1. Connection diagram

L1 PE L1 L2 L3
L1 | R U -
valep  TEEWT  uk Isgoial) ngize

[ ! !
| . ] | [ =
: Keal o
ix ELDUD,- U290 5 oD 1 'o ¢ ¢ I
U2 o1 vt wiy | | o LUL VEWI WL VI WL |
Sommol2 y 2 13PE | LOW v, L1 L2 L3 PE

-

Puc. 2. PemeHHbI npnBoA

[}
E‘ - ) Figure 2. Belt drive
e/

— s

Puc. 3. MoHTax nonymy¢Tbl Unm WkKnsa
Figure 3. Mounting of half-coupling or pulley E

i

44 ABB Motors and Generators | Low voltage motor manual 01-2009



KpuBble Harpy3o4Ho cnoco6HocTU Ana npeobpa3soBartenert ACS800 ¢ npaMbiM

ynpasjieHnem MOMEHTOM

Loadability curves with ACS800 converters with DTC control

Puc. 4a, 46, 48, 4r
Figures 4a, 4b, 4c, 4d
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KpuBble Harpy3souHou cnoco6HocTun ana npeobpasosatenen ACS550

Loadability curves with ACS550 converters

Pwuc. 5a, 56, 58, 5r
Figures 5a, 5b, 5¢, 5d
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Puc. 6. lonycTumbie NNKN INHENHOrO HanNpsXKeHUA Ha BbiBOAaXxX ABUraTeNs B 3aBUCMMOCTU OT BpeMeHU pocTa nmnynbca.
- --- CneunanbHasa nsonauusa ABB; CraHpgapTtHasa nsonauusa ABB.

Figure 6. Allowed phase to phase voltage peaks at motor terminal as a function of rise time.
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