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EC Declaration of Conformity

The Manufacturer: ABB AB
LV Motors
SE - 72170 Vasteras
Sweden

hereby declares that

The Products: AC Induction Servomotors Series HDP

CH (h100, IP54), CM (h132, IP54), CN (h160, IP54), CR (h200, IP54)

KH (h100, IP54), KM (h132, IP54), KN (h160, IP54), KR (h200, IP54)

VH (h100, IP23), VM (h132, IP23), VN (h160, IP23), VR (h200, IP23), VT (h250, IP23)
YH (h100, IP23), YM (h132, IP23), YN (h160, IP23), YR (h200, IP23), YT (h250, IP23)
ZH (h100, IP23), ZM (h132, IP23), ZN (h160, IP23), ZR (h200, IP23), ZT (h250, IP23)
WH (h100, IP23), WM (h132, IP23), WN (h160, IP23), WR (H200, IP23), WT (h250, IP23)
RM (h132, IP54), RT (h250. IP54)

are in conformity with provisions of the following Council Directives:

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

The motors are in conformity with provisions of the harmonized standard EN 60 034-1(2010) which thus
comply with Principal Elements of the Safety Objectives for Electrical Equipment stated in Annex | of said
directive.

When the motor is fitted into a machinery the conformity of the end product with the Directive
2006/42/EC has to be established by the commissioning party.

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 : CEO7.

Signed by S e P

Ake Andersson

Title Product Development Manager
Date May 17, 2013 3GZVv500002-14, rev 2
ABB AB
LV Motors Visiting Address Telephone Internet Business Identity Code:
Postal address Orjansgrand 31, Vasteras +46 —21-329000 www.abb.se 556029-7029
72170 Vasteras SWEDEN e-mail: Domicile: Vasteras
SWEDEN first name.last name

@se.abb.com
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1. O6wine cBepeHunA

NMPUMEYAHUE

[na obecneyeHmsa 6€30MacHOro M NPaBUILHOrO MOHTaXa,
IKCMAyaTaLMM U TEXHUYECKOTO ODCNYKMBAHMSA HEOOXOAVIMO
CNenoBaTh HACTOALMM UHCTPYKLMAM. JTMLa, OTBETCTBEHHbIE
33 MOHTa, 3KCMNyaTauUmio 1 TeXHUUeCKoe 00CNyXnBaHve
MaLLWHbI MW CBA3AHHOTO C Helt 060pY0BaHWSA, [OMKHBI
6bITb O3HAKOMIEHBI C HACTOALLMMMN UHCTPYKLIMAMM. PabOTbI
NO MOHTaXy 1 SKCMTyaTalyn MalinHbI Pa3peliaeTcs Bbinos-
HATb TONBKO KBANMOULIMPOBAHHBIM CeUMancTam, n3ydms-
WM AencTsytowme TpeboBaHNA No TeXHKKe He30nacHOCTH
W roCylapCTBEHHbIE HOPMaTMBLI. HecobnoaeHve 3Tmx
WHCTPYKLMIA MOXET NPUBECTU K OTMEHE rapaHTUM.

1.1 CepTudunkKart cooTBeTCTBUA

Ha Kaxablln ABUraTenb OTAENbHO BblAaeTca cepTudurKaT
COOTBETCTBUA COMMACHO AVPEKTUBE MO HU3KOBOSIBTHOMY
obopynosaHumio 2006/95/EC. Ecnv anekTpoaBuratens BCTPOeH
B 000pYAOBaHMe, COOTBETCTBME KOHEUYHOTO 13aenus Tpebosa-
Huam Iupektunebl 2006/42/EC gOMKHO onpeaenaTbCa CTopo-
HOW, BBOAALLEN 060PYAOBaHME B IKCMITyaTaLmIo.

1.2 O6nacTb npuMeHeHnA

STV MHCTPYKUMM PacnpoCTpaHaoTCA Ha Cleayroline 31eKTpo-
[BUraTenn, U3roToBNeHHbIe kopnopaunen ABB:

cepuna HDP — IP54,
cepua HDP — P23,
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2. NMpaBuna ob6pawjeHnn

2.1 MpnemouUHbIt KOHTPOJb

Monyune ABMraTenb, CPasy ke OCMOTPUTe ero Ha NpeameT

BHeLLHVX NMoBpexaeHWi (Hanprmep, TOPLOB Bana, GraHuUeB 1
OKpaLLeHHbIX MOBEPXHOCTEN) 1 B ClyYae OOHapYXKeHWA Takmnx
noBpexaeHnin HemeieHHoO cooblmTe 06 3TOM 3KCNEANUTOPY.

poBepka:

- kop Tmna geuratensa (Type);

- HOMUVHanbHOe HanpsxeHwve (Vn);

—  HOMMHanbHasa MolwHocTb (Pn);

- HOMVHanbHasa CKOPOCTb (Wn);

- MaKCMManbHasa CKOpoCTb (wm);

- nopapobHble ceefieHNA 06 n3roToBneHuu (IP.);
- Tnn patyuka (Feedback);

- [JaHHble Topmo3a (Brake), ecnu meeTcs;

- HOMVHanbHble NapameTpbl BeHTUnATopa (Fan).

2.2 TpaHCNOPTUPOBKa N XpaHeHne

[Buratent Bcerga AOMKEH XPaHUTLCA B CYXOM, CBOOOAHOM OT
MbIAN 1 HE MOABEPXEHHOM BMOpaLMK NOMeLLEeHNI NpK
TemnepaTtype okpyxatowen cpeabl ot 0 °C go 40 °C.

Bo BpemsA TpaHCNOPTUPOBKM HEOBXOAMMO 13beraTh yaapos,
nafeHui 1 NOBLILLEHHOW BNaXHOCTW. [InAa nonyyeHna ceene-
HWI O MPOYMX YCIIOBUAX 0BPATUTECH B 33 KOHCYbTaLnei B
Kopnopauwio ABB.

HezalluLieHHble MexaHnYecKkn obpaboTaHHble MOBEPXHOCTH
aBuratens (Topubl Bana 1 GraHLbl) AOMKHbI ObITb 06paboTaHbl
AHTVKOPPO3MOHHbIM CPEACTBOM.

[na npefoTBpalleHns yXoaa CMasKi PEKOMEHYETCS BPeMS OT
BPEMEHV NMPOBOPAYMNBATL BaN PYKOM.

[ns CKNoueHna KOHAeHCaLUMUY BNarv B ABuratesie pekoMeHy-
eTCA NPYIMEHATb MPOTMBOKOHEHCATHblE HarpeBaTenu (ecnu
OHW NPefyCMOTPEHbI).

OCTaHOBMEHHbIN ABMraTeNb HE JO/MKEH NOABEPraTbCA BO3AEN-
CTBMIO BHELWHMX BMOPALWI, MOCKOMbKY 3TO MOXET NPUBECTH K
NMoBPEXAEHWIO NOALLNMHNKOB.

Mpw NepBoOM 3amycKe [BUraTeNb JOMKEH Me1IeHHO BPaLLaTbCA
B TeYeHMe KPaTKOBPEMEHHOIO Neprofa NpupPadboTKu.



2.3 Nopgbem

[na nogbema ABWratens cneayeT UCMomb30BaTb TONbKO
OCHOBHble NPOYLWWHbI UK PIM-O0NTbI. 3anpeLieHo UCrob3o-
BaTb MPOYLUMHbBI UAW PbIM-60NTbI ANA Nofgbema ABuratens C
NOAK/IOUYEHHbBIM K HEMY BCMOMOraTebHbIM 000pyA0BaHMEM.

3anpelleHo NCNonb3oBaTh ANA NoAbeMa ABUraTeNs NOAbEM-
Hble NPOYLWWHbBI BCMIOMOraTeNbHOro 0bopyaoBaHvs (Hanpumep,
TOPMO3HbIX PE3UCTOPOB, OTAENBbHBIX BEHTUAATOPOB OXNaxae-
HWS) NN COEAUHUTENbHbBIE KOPOOKM.

[NonoxeHne LUEeHTPa TAXKeCTN aBuratenem c KopnyCamn 0gHOro
TMNOPa3Mepa MOXET MEHATbCA B 3aBUCMMOCTN OT MOLLHOCTW,
MOHTaXXHOIo NCNOJTHEHNA 1 BCTOMOTaTeJIbHOro O60py,ElOBa-
HNA.

3anpeLeHo NoAHNMATb [iBUraTesb, UCMONb3ys MNOBPEXAEHHbIe
pbIM-60MThI. [1pexae Yem NPUCTYNUTL K Nogbemy, yoeamtech B
OTCYTCTBUM NOBPEXAEHN PbIM-O0NTOB UM BCTPOEHHDBIX
NOABEMHbIX MPOYLIVH.

I'Iepeﬂ nogbemMom y6e,D,l/ITer, YTO NCNONb3yeTCA Haanexallee
nogbemMHoe o6opyﬂosaH|/|e N Pa3Mep KPKOKOB COOTBETCTBYET
NoAbEMHbIM MPOYLLINHAM.

MNoaHVIMalTe OBUraTeslb OCTOPOXKHO, YTOObI HE MOBPEANTb
YCTPOWCTBA UK Kabenu, MoACOeAVHEHHbIE K IBMrATENIO.

2.4 Macca malunHbl

O6Las Macca MallViHbl B Npeaenax OgHoro TMnopasmepa
Kopmyca (BblCOTa B CpefHEN YacTy) 3aBUCUT OT HOMUHANbHOW
MOLLHOCTU, MOHTaX*HOMO UCTMOSTHEHNA 1 BCTIOMOraTeNbHOro
0bopyAoBaHYS.

B Tabnuue Huke yKasaHa pacyeTHas Macca 6a3oBbix BapMaHTOB
MALLMH B 33aBMCMMOCTY OT TUMOPA3MePa 1 LSIMHbI,

Knacc IP Tun pBurartens Bbicota Bana Macca (kr)
(mm)

CH 100 30-76
™ 132 91-179

P54 CN 160 183-317
CR 200 359-603
RT 250 843-1543
VH 100 39-76
VM 132 104-191

1P23 VN 160 199-333
VR 200 385-629
VT 250 843-1543

3. MoHTaxX n BBOg,
B SKCnayaTayuio

NPEAYNPEXAEHUE

MNepen npoBesneHVieM PaboT Ha ABUraTeNe OTCOeANHUTE
UCTOYHVIK MIUTAHMA 11 3a0MI0KMPYIATe BCE MPUBOAHOE
obopynoBaHue.

3.1 O6bwine cBegeHnnA

CneﬂyeT MPOBEPUTb BCE 3HaYEHNA Ha ﬂaCI'IOpTHOI;I Ta6ﬂ|/|l4K€,
YTOObI y66)J,I/ITbCF| B TOM, YTO 3allliTa 1 NOAKMOUEeHWe ABNTraTeNA
BbIMOJTHEHbI AO/TXKHbBbIM o6pa30M‘

CHVMUTE BCE TPAHCMOPTHbIE GUKCATOPDI, ECAIM OHU YCTaHOBIe-
Hbl. [0 BO3MOXHOCTU NpoBepbTe CBOOOAHOE BPaLlieHMe Bana
JBWraTens, NPOBEPHYB ero PyKOW.

NPEAYNPEXAEHUE
Ecnv gBuratens ocHallieH TOpMO30M, Ban He Byaet
CBOOOOHO BPaLLAThCA.

ABwraTenw C POIMKOBbIMU NOoALLNMTHUKaMUN
3KCI'IJ'IyaTaLLI/IF| asuratend 6e3 pagmaanoM Halrpys3kn Ha Ban
MOXET MPUBECTN K MOBPEXAEHWIO POJTMKOBbLIX MOALWNMHNKOB.

[Buratenn co cMaso4yHbIMU HUNNENAMMN
Hepen MepBbIM MYCKOM M Mocne ANNTeNIbHOIro XpaHeHA
ABuratena seegnTe HGO6XO£I,I/IMO€ KONMnN4eCTBO CMa3Ku.

MoapobHble cBefeHWs CM. B pa3fene 6.2.2 «[lsmratenn co
CMa3blBaeMbIMM MOALLNTTHUKAMMY,

3.2 lNpoBepKa cONPOTNBNEHNA
nsonaunumn

lNepen BBOJOM B 3KCMyaTaLUMIO U MPW HANUYMK NOAO3PEHMN
HacyeT MOBbILLIEHHOW BNAXKHOCTM OOMOTOK M3MEPbLTE COMPO-
TUBNEHWE V30NALNN.

MPEAYMNPEXAEHUE

Mpexae YeM NPUCTYMNUTL K BbINONHEHNIO PaboT Ha
ABWIraTene unu Nnp1MBoAHOM 060PYLOBAHMM, OTKIIIOUNTE U
3abnoKMpyiTe ABMraTensb.

ConpoTrBReHve N30aaUMK, CKOPPEKTUPOBAHHOE ANA Temne-
patypbl 25 °C, He JOMKHO NPEBLILLIATL STANIOHHOE 3HAYEHME, Te.
100 MOMm (n3mepeHHoe nof HanpskeHnem 500 v 1000 B
nocT. Toka). [Mpn Bonee BbICOKOW TemnepaType OKpyKaloLei
Cpepbl 3HaUeHne CONPOTUBAEHWA N30NALMK ClnedyeT yMeHb-
WwaTb BABOE Ha Kaxkable 20 °C NoBbILLEHNA TemnepaTypbl.

NPEAYNPEXXAEHUE

Bo n3beaHne prcKa NopaKeH1s 3N1eKTPUYECKNM TOKOM
pama ABMUraTens AomKHa ObiTb 3a3eMieHa, a OOMOTKM
JOJTKHbI ObITb Pa3PSPKEHBI OTHOCUTENIBHO PaMbl HEMO-
CPEeACTBEHHO MOCIIE KaXKO0ro M3MepeHus.

Ecnu conpoTrBnenme n3onsaLmnm He OCTUraeT 3TanoHHOro
3HaYeHMs, 3TO 03HAYAET, UTO OOMOTKM UMEIOT NOBLILLEHHYO
BNAXKHOCTb 1 MoANexaT CyLIKe B neun. Temnepatypa B neuu
[OJMKHa NOALePXMBaTbCA Ha ypoBHe 90 °C B TeueHne 12-16
4acos, 3aTeM — Ha yposHe 105 °C B TeyeHve 6-8 4acos.
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OB6MOTKM, NPOMOKLLME B MOPCKOW BOfE, KaK NPaBuio, Heobxo-
AVIMO NepemoTaTh.

3.3 OyHpameHT

KoHeuHbI nonb30oBaTesib HeCET NOMHYI0 OTBETCTBEHHOCTD 3a
noAroToBky dyHAamMeHTa Ana yCTaHOBKM ABUraTens.

MeTannuueckue GyHaaMeHTbI JOMKHBI ObiTb OKPALEHbI, UTOObI
NpenoTBPaTUTL KOPPO3WIO.

DyHOAMEHT AOMXeH ObITb POBHbBIM (CM. PUCYHOK HIXKE) U
[OCTaTOYHO MPOYHbIM, UTOObI BbllepKaTb Ntobble Harpy3Kku npu
KOPOTKOM 3aMblKaHWUW ABWraTens. Ero KOHCTPYKUWA 1 pa3mepbl
JOMKHbI UCKIoUaThb Nepedady BMOpauUnn Ha ABuUraTens u1
BO3HWKHOBEHME Pe30HaHCHOV BUOpaLIMN.

JNnHenka

BHumaHwue! PasHuua no BbicoTe

He AoMmKHa npesblwaTtb + 0,1 Mm
OTHOCUTENbHO MeCTa YCTaHOBKU
nio6oi1 apyroii nanbl ABUraTens.

4 MecTo yctaHOBKM
“_V nanbl

3.4 banaHcupoBKa 1 nocagka
nonymy¢t n peMeHHbIX
LUKNBOB

CraHpapTHas npoueaypa 6anaHCMpPOBKK ABUraTeNs Npeanona-
raeT npumeHeHne Metoaa 6anaHcMpPoBKM NonymydT. banaHcu-
POBKY MOAYMY®bT U PEMEHHbIX LIKMBOB HEOOXOAVIMO BbINOSI-
HATb NOC/E PACTOYKM LNOHOYHOW KaHaBKK. banaHcnposka
JOMKHa NPON3BOANTLCSA B COOTBETCTBMM C METOOM bGanaHcu-
POBKMW, yKa3aHHbIM A8 AaHHOTO ABMraTeNs.

MecTto YCTaHOBKM nanbl

Bo unzbexaHne noBpexageHAa NoAWNIHMKOB NI yl‘lJ'IOTHGHI/II;I
O1A NoCagkn I'IOJ'IyMyd)T N PEMEHHDbIX LWKNBOB Ha Ball ABUTraTe A
NCNONb3yeTcA crneumanbHbIN NHCTPYMEHT.

3anpeleHo NPom3BOAUTL MOCAAKY NOAYMydTbl UK PEMEHHOTO
WKMBa NOCPeCTBOM YAPOB, a TakKe AeMOHTUPOBATL MX C
MOMOLLIO PblUara, ONmMpas pblyar Ha KOPMycC ABMraTens.

3.5 MoHTaX " LleHTpPOoBKa

ABurartens

[suratenv HDP tvnopa3smepos 100, 132, 160 n 200 pa3pabatsl-
BalOTCA COMacHo cTanaapTy I[EC 60034-7 ana mOHTaxa Kak Ha
dnaHLe, Tak 1 Ha onopax. [ina Tunopasmepa 250 BO3MOXHOCTb
MOHTaxa Ha GnaHue obecneunsaeTca No AOMOAHUTENBHOMY
3aKasy.

ObecneyeHne NPaBUIbHOWM LEHTPOBKM MMEET BaXKHOE 3Haue-
HVe ONA NCKIoYeHMs BUOPaLMY, a TakxKe NMoBpeXaeHUN
NoALINMHVKOB U Bana.
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3akpenuTe ABUraTenb Ha GyHOAaMeHTe /U MOHTaXKHOM
dnaHLe ¢ NoMOoLLbo MOAXOAALLMX GONTOB UMW WNUNEK, MEX Y
GYHAAMEHTOM 1 ONOpamK ABUraTens HeObXOAUMO YCTAHOBUTL
PErynMpoBOYHble MPOKNAAKM.

Mcnonb3yiTe Hagnexatlvie MeToabl LIeHTPOBKM [iBUraTens.
Mocne OKOHUYATENbHOM 3aTAXKM OONTOB MV LUMUIEK MOBTOPHO
npoBepbTe LEHTPOBKY.

He I'IpeBbIU_laI7ITe AOOMNYCTUMbIE HalrPy3KK Ha NMOAWNMHUKN,
YKa3aHHble B JOKYMEHTaUWW Ha nsgenme.

3.6 PemeHHbIe npuBoOAbI

y6e,D,l/lTer B TOM, YTO BaJl ABUIraTes1IAa PaCroioXeH napaieib-
HO BE€OMOMY Basly.

PeMHU [OMKHbI ObITb HATAHYTbl B COOTBETCTBUN C YKa3aHUAMMU
NOCTaBLLMKa NPUBOAHOIO 060PYAOBaHUA. 3anpelleHo NnpeBbl-
LWaTh MAKCUMANbHOE YCUAINE HATAKEHNA PEMHEN (T.e. paananb-
Hble Harpy3KM Ha NOALMMHUKM); 3TO 3HaYEHME MOXKHO 3anpo-
CUTb B KOpropauwmmn ABB.

MNPEAYNPEXAEHUE

YpesmepHoe HaTAXKEHNE PEMHEN MPVBOANT K NMOBPEXAE-
HVII0 MOAWUMHNKOB U MOXET CTaTb MPUYMHON NOBPEXAe-
HWA Bana.

3.7 Kabenun n anekrpunueckue
coegunHeHMnA

B coeanHuTenbHOM KOpOobKe CTaHdapTHOro asmratens HDP, kak
NpaBuo, NPeAYCMOTPEHbI KNeMMbl 119 OOMOTOK 1 He MeHee
OOHOW KNEeMMbl 3a3eMIeHus.

Kpo:v\e KNeMM OOMOTOK 1 K1IeMM 3a3emieHns, B Kopo6|<e MOryT
6bITb npeaycMoTpeHbl cCoegmnHeHnA Ana TepMUCTOPOB, Harpe-
BaTenen 1 BCNOMOraTeslbHbIX yCTpOVICTB.

Ha puvicyHke Hxe npuBeneH 00LWWIA B CTaHAAPTHOW coeu-
HUTENBbHOV KOPOOKN.
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Pa3mep 1 pacnonoxeHue BHyTPEHHWX 3NIEMEHTOB COeAVHU-
TeNbHbBIX KOPOOOK MOTYT OTAIMUYATLCA B 3aBUCUMOCTM OT Pa3me-
pa ABMraTens, HOMUHANbHOM MOLHOCTY 1 YCTaHaBMBAEMOrO
MO AOMONHUTENBHOMY 3aKa3y BCMOMOraTenbHOro 060pyaoBa-
HUA.

[lns nopcoeguHeHWs BCex CUNOBbIX Kabenen HeobxoaMmMo
NCMONb30BaThb MOAXOAALME KabeNbHbIE HAKOHEYH KA.

MaLmHbl NpefHa3HadeHsl TONbKO AN CTaLUMOHAPHOTO MOHTa-
*a. ECnv He yKazaHo MHoe, kabenbHble BBOALI MMeoT MeTpuye-
cKyto pe3bdy. Knacc IP kabenbHbIX YIIOTHeHWN JOMKeH ObiTb He
MeHblUe, Yem y ABUraTens.

Hel/lCI'IOﬂb.%yeMble KabenbHble BBOAb! AOJIXXHbI 6bITb 3arepmeTin-
3MPOBaHbl 3arfylwkaMmm B COOTBETCTBUMN C IP-knaccom asurate-
nA.

MPEAYNPEXAEHUE

A kabenbHbIX BBOAOB CNeyeT UCMOMb30BaTh YrIOTHE-
HIS, KOTOPbIE COOTBETCTBYIOT TUMY U AMAMETPY Npume-
HAEMOro Kabens.

3azemneHue crnedyeT BbIMONHUTb COMMAacHO MECTHBIM MpPaBuiam
[0 NMOAAYN HaNPSAXEHWA Ha ABUraTENb.

PekomeH/yeTCA BbINONHATb MOHTaX [BMraTensa C yueTom
VIHCTPYKLMIA NO 3a3eMneHNIo 1 NPoKnagke kabenei npeobpa-
30BaTeNA YacToTbl.

MK NOArOTOBKE K MOHTaXy BbibepuTe CEYEHNE CUMOBBIX
Kabenel B COOTBETCTBIM C TOKOM Harpy3KkMu.

Ybenutech B TOM, UTO 3allMTa ABMraTeNs COOTBETCTBYET OKpY-
XKaloLen cpefe v KMMaTuueckiM ycnoemam. Hanprmep, soga
He [oMKHa NonajaTh B ABMUraTeNb UNW COeANHUTENBHYIO
KOPOOKY.

[ns obecneyeHna COOTBETCTBYIA YKazaHHOMY Knaccy IP
YMAOTHEHNA COEAVHUTENBHbBIX KOPOBOK AOMKHBI ObITh aKKypaT-
HO BOXeHbI B COOTBETCTBYIOLLME Ma3bl.

3.7.1 Tennoeas sawjuma

NMPEAYNPEXAEHUE

O6moTKM asuratenen HDP 13roTaBnmBaloTca B COOTBET-
CTBWM C KIACCOM M30M4LMn F 1 Knaccom TemnepaTypbl
neperpesa F.

Tennosble aaTtumKK, BCTpOeHHble B Aurateny HDP, fomxHbl
NOACOeANHATLCA K Lienwy ynpasnenHus npeobpasosatens.
YTo6bl NPefoTBPaTUTL HarpeB [0 BLICOKOW TemnepaTtypbl 1
noBpexaeHne 13onALMM 0BMOTOK, AOMKHbI ObITb HACTPOEHDI
Hajnexalyme ypOoBHM aBapuUinHOWM CUrHanm3aumnm.

CraHpapTHble asuratenn HDP cHabxatoTca Tpemsa TePMOBbI-
Kmouatenamm (PTM), no ogHoMmy Ha kaxxayto dasy aBuratens.
BbixoAHble curHanbl LOCTYMHbBI B COeANHUTENBHON KOPOOKe
ABuratens. HomvHanbHas TemMnepartypa nepeknioyeHus
TepmoBbIk/Tloyatenen coctagnaet 140 £ 5 °C.

[na guraTenen, noctaBnaemMblx C TernnoBbiMK gatunkamm PTC,
YPOBHM OTKIIIOUYEHMA JOMKHbI OLLEHMBATLCA MO TeMNEePaTypPHOMN
AnarpaMmme ncnonblyemoro aatumnka PTC.

3.7.2 O6pamHas cena3b 0suzamens

CraHvpapTtHble asuraten HDP CHabXaloTca MHKPEMEHTHbIM
HTL-3HKopepom Ha 1024 nmnynbea.

CurHanbHbIV coeuHUTeNb CTaHAAPTHOMO SHKOAEPa NPeACTaB-
NAET CObOM 12-KOHTAKTHOE rHe340 A8 MPOMbILLIEHHOTO
NPVYMEHEHMA, BCTDOEHHOE B KOPMYC ABMraTens. HasHaueHve
KOHTAKTOB pa3bema 3HKoAepa NPUBEAEHO HUXE.

KOHTAKT | CurHan

1 | KaHan B-

KaHan Z+

KaHan Z-

Kanan A+

KaHan A-

Kanan B+

O |V | | N ||| dM|Jw|N

0B

*

N

MntaHne +E

NPEAYNPEXAEHUE
Ecnn gBuratens cHabXeH HeCTaHAaPTHBIM SHKOAEPOM,
PACMONOXKEHNE KOHTAKTOB Pa3bema NpuBOAMTCA Ha
COOTBETCTBYIOLLEN CXEME COEAVNHEHNIA.

3.8 CoeanHeHNA N HanpaBfieHne
BpalieHnsa

Y1000l N3MEHUTB Hanpas/jieHre BpalleHWA Balia AB/ratess,
MapaMeTPbl MPMBOAa CNedyeT OTPErynpoBaTb B COOTBETCTBMM
C MHCTPYKUMAMK NMPOon3BoanTeNAa npreoaa.

y6e,ElI/IT€‘Cb B TOM, YTO BEHTUNIATOP OXNaXOEHNA BPALLAeTCA B
HanpaBieHnn, KOTOpPOe COOTBETCTBYET HaMpPaBNEHWIO CTPENKN,
HaHeCeHHOM Ha BEHTUTATOP.
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4. dKcnnyaTauyvs

4.1 Pexxuim aKcnayaTaumm

[BuraTenu npefHasHaueHbl AN cnefyoumnx yCrnoBuii skCrya-
TaUuK, ECAIM MHOE He YKa3aHO Ha NacrnopTHOM Tabnunuke.

— Pabounin aManasoH TemnepaTypbl OKpy<atoLer cpebl: oT O
Ao +40 °C. O6n3aTenbHO CneayeT yUnTbIBaTb YXyALWEHNe
3NEKTPUYECKNX XapaKTEPUCTUK ABWraTeNa Npu TemnepaType
40-50 °C.

— MakcrmanbHaa BbicoTa Hag yposHemM Mops: 1000 M.

[lBWratesib MOXXHO MCMOSb30BaThb TONBKO B CUCTEMAX, ANA
KOTOPbIX OH NMpeaHa3HaueH. HoM1HanbHble 3HaUeHWs yKa3aHi
Ha NMacrnopTHOW Tabnnuke. Kpome Toro, AonHbl 6biTb cobntoge-
Hbl BCE TPEOOBAHWA HACTOALLETO PYKOBOACTBA U IOBLIX APY WX
WHCTPYKLMIA U CTaHZAPTOB.

B cnyyae npeBbllleHNA yCTaHOBNEHHbIX Npefenos HeobXxoaMmo
NpOBEPUTb JaHHbIe ABMraTeNdA 1 YCTAHOBKM. 33 JONONHUTESb-
HoW MHGopMaL el obpalljaintecs B kopropaumio ABB.

NPEAYNPEXAEHUE

[lBMraten c TOPMO30M He AOMKHbI 3aMyCKaTbCs, MoKa
NOCPEACTBOM MOJAUN HAAIEKALLErO HAMPAKEHMA He
6yaeT oTnylleH Topmo3. HecobnioaeHwe sToro Tpebosa-
HWA NPUBOOMUT K KOUTUYECKOMY MOBPEXAEHMIO TOPMO3a.

NPEAYNPEXAEHUE

HecobntogeHue mobblx 13 STUX MHCTPYKLIMIA UK HapyLle-
HVie pernameHTa TEXHUYECKOro 00CyKMBaHWsA 06opyao-
BaHVIsi MOXXET MOCTaBUTb MOZ Yrpo3y 6e30MacHOCTb
MaLLWHbI 1 TEM CaMbIM UCKITIIOUNTL BO3MOXKHOCTb ee
MCMOMb30BaHMA.
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4.2 OxnaxpeHue

B auratenax cepumn HDP ncnonbsyeTca cuctema NnpuHyanTens-
HOMO BO3[YLIHOIO OXNaXAeHWsA, B KOTOPOW NPUMEHAIOTCS
OCeBble CEPBOBEHTUNATOPLI (MCNoNHeHMe IP54) unn pagmnans-
Hble BeHTUAATOPLI (MCnonHeHWe IP23).

B kauecTBe oxnaxkaatoLlen Cpenbl BbICTYNaeT BO3yX, Nepeme-
LLIAEMbI YCTaHOBNIEHHbIM Ha ABUraTesie KOMMNOHEHTOM, NMUTaHKne
KOTOPOIO He 3aBUCUT OT YaCTOTbl BPalleHWA MallHblI.

YbeanTech B TOM, UTO KOHCTPYKLMA 0becneymBaeT 4OCTaTou-
HbI PaCXOA BO3AYxa Ha BXOAE 1 BbIXOAE ABWUraTenda B COOTBET-
CTBYIOLMX TOYKaXx BryCKa 1 Bbinycka. [Ana asuratenen P54
obecneybTe CcBOOOAHOE NPOCTPAHCTBO Nepes BO3AyX03abop-
HUKOM [iBUraTeNid MPOTAKEHHOCTbIO He MeHee 100 mm.

NPEAYNPEXXAEHUE
He ncnonb3ynte HUKaKoW APYrov OXIaxaatoLlen cpeapl
Kpome BO3fyxa.

4.3 lNMpaBuna TeXHNKN
6e3onacHoOCTU

PaboTbl MO MOHTaxy ¥ 3KCMyaTaLWm MaLLMHbI pa3peLLaeTca
BbINONHATL TONBKO KBAMUGULMPOBAHHBIM CReLManucTam,
U3YUMBLLMM feNCTBYoLMe TpeboBaHMA NO TexHMKe besonac-
HOCTV 1 FOCYAapCTBEHHbIE HOPMATHBDI.

Mpv BbINOAHEHMM PAabOT HEOBXOAUMO NPEAOCTaBUTL 33ei-
CTBOBaHHOMY MepPCOHany COOTBETCTBYIOL|NE MECTHBIM MPaBU-
Nam 3allUTHble CPeACTBa ANA NPeAOTBPALieHNA HECYACTHBIX
CNyYaeB BO BPEMA MOHTaXa W SKCMyaTaLmn 0bopyaoBaHus.

NPEAYNPEXAEHUE

Ecnv nogaHo HanpaxeHue, He BbINOMHANTE HuKaKmne
PaboTbl Ha [BUraTeNe, a Takxke He MOACOeANHANTE
Kabenu nnu BcrnomoratesisHoe 060pyAOBaHNE, TaKOE KaKk
npeobpasoBaTeNin YaCToTbl, MycKaTen, TOpMo3a, Kabenu
TEPMUCTOPOB UV HarpeBaTesIbHbIE 31IEMEHTbI.

MepbI npeaoCcTOpPOKHOCTIU

1. He HacTynanTe Ha ABuratesib.

2. Tpv HOpManbHOWM KCMNyaTaumMy U 0CObeHHO nocne
OTKIIIOYEHNA TEMMNEPATYPa HapPyKHOM MOBEPXHOCTH
KOpMyca CTaTopa ABUraTensa MOXeT ObiTb C/IULLIKOM BbICO-
KOW, YTODObI K HEeW MOXKHO OblNo MPUKacaTbCs.

3. [AnA HeKkOoTOPbIX CNeLManbHbIX BAPMAHTOB NPUMEHEHMA
ABwuratens TpebyloTca cneumanbHble MHCTPYKLMM.

4. OcTeperanTech BpallaoLNXCA AeTanen apuratens.

5. He oTkpbiBalTe coeanHuTENbHbIE KOPOOKM, MOKa OHM
HaxoOATCA MO HANPAKEHNEM.

6. HW3KOBOMBTHbIE ABUrATENN B YCTAHOBKAX C PEryIMpyemon
4aCTOTOW BPALLEHNA



5. HN3KoBONbTHbIE
ABUratTenu B yCTaHOBKax €
perynnpyemoim 4actoTom
BpalyeHunnA

[euratenn HDP npenHasHavueHbl 41a NOAKIOUYEHNUA K Npeob-
pa3oBaTtenam yactoTel ACS850, ACS880, ACSMT mnun MotiFlex
Kopnopauwmmn ABB, a Takxe K Apyrvm npeobpazoBaTensam.
CnenyeT M3yunTb TEXHUUYECKYIO AOKYMEHTaLMIO Ha Npeobpaso-
BaTeslb YacTOTbl Mepes] BbiNMofHeHeM Nobbix paboT Ha Npeob-
pasoBaTterne wnu aguraTene.

Mpeobpa3zoBaTesb YaCTOTbl JOIKEH BbIOMPATLCA C yUETOM ero
HOMMHaNbHOW MOLHOCTW 1 HOMUHANbHOWM MOLLHOCTY ABMraTe-
na. CnepyeT NpefycMOTPETb 3anac Ana pekynepaLmnm sHeprm
B AMHAMMYECKUX CUTYyaumax. Tabanubl Bbibopa asmuratenein HDP
1 npeobpa3zosatenein ACS850, ACS880, ACSM1 mnnu MotiFlex
ANA 3KCNyaTaumm Npu NOCTOAHHOM Harpyske (ST) MOXHO
nonyyYnTb B KOoprnopaumnmn ABB. BO3MOXHbI Apyrie BapnaHThb
NOAKMIOUYEHMA, KOTOPbIE AOMKHbBI OLIEHMBATLCA ANA NepeMeH-
HbIX Harpy30K 1 APYr1X PEXMMOB PabOoTbI.

6. TexHn4yeckKoe
ob6cnyXnBaHume

NPEAYNPEXAEHUE

[laxke 0CTaHOBEHHbI ABUraTeNb MOXET HAXOAUTLCA MO/
HanpsXKeHnem, eciiv MMTaHWe NMOAAeTCA OT NPeobpa3oBa-
Tena YacToTbl.

6.1 O6wan npoBepkKa

1. MNepunoandeckn NnpoBepsiiTe ABUraTens. VIHTepBan npose-
POK 3aBUCUT, HaNPUMep, OT BNAXKHOCTU OKPY»KaloLLiero
BO3[lyxa M MECTHBIX KITMMATUYECKUX YCNOBUIA. VI3HayanbHO
3TOT UHTEPBaN MOXHO ONPEAENNTb OMbITHBIM MyTEM 1
BMOCNEACTBMN KOHTPOMMPOBATL ero cobofeHve.

2. YT00bbl rapaHTMpPOBaTh 6eCNPEnATCTBEHHYIO BEHTUAALIMIO 1
oxnaxaeHvie, obecneyste YACTOTY ABUraTENs, BEHTUNALM-
OHHbIX PeLIeTOK 1 GUNLTPOB.

3. Cnepaute 3a COCTOAHWEM YNNOTHEHWI Bana (Hanpvmep,
YMAOTHUTENbHBIX Kofel| V-00pa3Horo ceueHna nnm paau-
anbHbIX YMNOTHEHWI) Y NPN HEOOXOOUMOCTYM 3aMEHANTE KX,

4. CnepguTe 3a COCTOAHMEM COeOVHEHNI U KpeneXHbIX 00TOB.

5. MpoBepsinTe COCTOAHME NOAWWMHUKOB Ha CNYX, KOHTPONN-
pys Hanvume HeoObIYHBIX LYMOB, a TaKXe NyTem namepe-
HWA BUOPALMM 1 TEMNEPATYPbl NOALIMMHUKOB 1 KOHTPOMA
BbIXOAALEeN cMma3ku. ObpallanTe Ha MOAWMUMHMKIM 0Coboe
BHUMaHME, KOrAa UX PacyUeTHbI CPOK Cy»6bl MOAXOAMUT K
KOHLLY.

Mpn 06HAPYKEHNV NPU3HAKOB M3HOCA [BUraTeNb cneayeT
pa3obpaTh, €ro y3bl NPOBEPUTDL U NMPU HEOBXOAUMOCTY
3aMEHWTb HOBbIMM. [1p1 3aMeHe NOAWMNMHMKOB HOBbIE MOALWMM-
HUKM AOMKHbI MO TUMY COOTBETCTBOBATb OPUTMHaNbHbIM. [pw
3aMeHe MOLNMHUKOB HEOOXOAVMO 3aMEHWTL YMNIOTHEHWS
Bana. KayecTBo 1 XxapakTepUCTMKN HOBbIX YMIOTHEHWI AOMKHbI
COOTBETCTBOBATb OPUTMHANBHBIM.

6.1.1 Pe3epsHble 0suzamenu

Ecnu gBuraTens B TeueHue 4InMTeNbHOro Neproaa BpemeHn He
3KCMYATUPOBANCA U HAXOOWACA Ha CyAHe UK Ha [IPYrom
06beKTe, rae noasepranca BMbpaLnm, Heobxoavmo npeanpu-
HATb CReaytoLMe MepbI.

1. Kaxpble fse Hefenu san ABMratens Heobxoanmo NpoBopa-
UMBaTL (C COCTaBNEeHMEM COOTBETCTBYIOLLEro OTHeTa) C
MOMOLLbIO MYCKOBOW CUCTEMbI. ECAIM MO Kaknm-nnbo
NPUYMHaM 3aMyCck HeBO3MOXEH, OAVNH Pa3 B HeAEo
cneflyeT OT PyKM NOBOPaYMBaTh Bas B APYroe NojoxeHue.
Bunbpauusa, Bbi3BaHHaA [PYrViM CyAOBbIM OOOPYAOBaHMEM,
MOXET NPVBECTW K TOUEUHOW KOPPO3UM MOALLMMHUKOB,
KOTOPYIO HEOOXOAMMO CBECTU K MUHUMYMY MyTem perynap-
HOTO BKITIOYEHWA T MPOBOPAYMBaHNA BPYUHYIO.

2. TloAWNNHUKM HEOOXOMMO eXXerofHO CMa3blBaTb MNpu
NpOBOPaUMBaHMN Basna (C COCTaBNEHNEM COOTBETCTRYIOLLE-
ro oTyeTta). ECnm Ha Np1BOAHOM CTOPOHE [iBMraTens
YCTaHOBIEH POSIMKOBbIV MOALNIMHYK, TO Neper NpoBopaYn-
BaHVeM Basa HeOOXOAMMO CHSATb TPAHCTOPTHbIN GrKCcaTop.

[Nepen TPaHCNOPTUPOBKOW ABUIATENA TPAHCMOPTHbIN
durKcaTop HEOHXOANMMO YCTAHOBUTL Ha MECTO.
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3. Bo usbexaHve noBpexaeHa NoALLUMHUKOB HEOOXOAMMO
npenoTBPaTUTL BO3AENCTBME BUOPALIMM Ha ABUraTENb.
Takke HeobxoaMmo cobnoaaTb BCe MHCTPYKLMK, MpuBe-
[leHHbIE B PYKOBOACTBAX MO BBOMY B KCMIIyaTaLMIo 1
TEXHWMYECKOMY 0OCNyKMBaHWIO ABMraTens. B cnyyae Heco-
6MI0AEHNA STUX UHCTPYKUMIA AeCTBNE rapaHTnmL He
PaCMpPOCTPAHAETCA Ha MOBPEXAEHME OBMOTOK 1 NOALLIMM-
HVIKOB f1BUraTens.

6.2 Cmaska

NPEAYNPEXAEHUE
beperuTech Bpallaolmxcs getanein!

MNPEAYNPEXAEHUE
MHorve cMa3ouHble MaTepuasbl MOryT pa3aparkaTb KOXKY
1 BbI3bIBaTb BOCMaseHvie ras.

6.2.1 Jleuzamenu c nocmosHHOU cmasKou
noowunHUKo8
B aBuratensx pazmepos ot 100 go 200 06bIYHO NMPUMEHSIOTCA

NOAWWNHVIKM C NOCTOAHHOW CMa3kor Tmna 27, 2RS nnun aHano-
TNYHbIE.

[apaHTMPOBAHHbIN CPOK CIYKObI MOAWMMHUKOB C MOCTOSHHOM
CMa3KOW Mpu HEMPEPLIBHOM MCMONb30BaHNM B 3a4aHHbIX
pabouux ycnoumsax cocTasnseT 20 000 yacos.
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6.2.2 Jleuzamenu co cmasvisaemobimu
noowunHuKamu

A.PyuyHoe cmasbiBaHne

CmasbiBaHMe paboTaloLwiero gsurarens

— Y6eanTech B TOM, YTO CMa304HbI KaHan OTKPbIT.

—3abeliTe pekoMeHyeMoe KOMUeCTBO CMa3Ku B MOALLUMHYIK.

— [anTe gBuratento nopabotats 1-2 Yaca, YUToObl U3NULLKM
CMa3KM BbILLAW 13 MOALWMMAHMKA.

CmasbiBaHNe OCTaHOBJIEHHOrO ABUraTens

Ecnv nofWMnHMKK HEBO3MOXKHO CMa3aTb Ha paboTatoLiem

ABUraTene, X CMa3blBaHMe BbINOMHAETCA Ha OCTAHOBIEHHOM

ABuratene.

— B Takom cnyyae cHavyana ncnonb3yeTca TObKO NOAOBMHA
pekoMeHAYEeMOro KONMYeCTBa CMa3Ky, 3aTem ABUraTesio
cnenyeT faTb NopaboTaTh B TeUeHe HeCKONbKNX MAHYT Ha
MOJSTHOW CKOPOCTW.

- [Nocne octaHOBa ABWraTensa BBEAUTE B NOALNMAHNKM
OCTaBLUeeCA KONMMYECTBO CMA3KM.



6.2.3 UHmepeasnvl cMa3bieaHUsA U KOJIUYECME0o
CMasKu

[NeproanYHOCTb CMa3blBaHWUA B 3HAUUTENBHOW Mepe 3aBUCUT
OT BapunaHTa NpviMeHeHNaA fiB1ratens, pabouer YacToTbl Bpalle-
HVS ABWTaTenNs, TemnepaTtypbl OKpy»KatoLLen cpefbl 1 TMNa
Harpy3Ku.

MHTepBanbl CMasblBaHWA 414 ChelmanbHbiX TMNOB NOAWNMHN-
KOB MAN CrieumanbHbIX YCIOBMIA SKCMyaTaLMM MOXHO MOsy-
YnTb B KOpnopauwmn ABB.

B cnenytowmx Tabnunuax npeanaraemMble MHTEPBanbl CMasbiBa-
HVA B paboumx Yacax NPUBOAATCA ANA Hambonee PacnpocTpa-
HEHHbIX TMMOB NMOALMMHMKOB. [1pW 3TOM NpefnonaraeTca, uto
TemnepaTypa oKpyKatolen cpefbl coctasndaet 20 °C (Temnepa-
Typa nofwunHnKa NnprbnusntensHo pasHa 70 °C).

YacroTa BpaueHus guratens (06/MuH)

500 1000 1500 2000 2500 3000 4000
dneKkTpo- Tun nogwnnHUKa Konunuecrso
ABUra- cmasku (r) WHTepBanbi cmasbiBaHUA B pabounx yacax ANnA KaXKAoN YacToTbl BpaleHua asurarena (4)

TeNnb

h100 DE 6308 10 - 25000 20000 16 000 12000 10 000 6000
NDE 6206 C NMOCTOAHHOWM CMA3KOWM

h132 DE 6310 30 24000 24000 18 500 14 500 11000 9000 5600
NDE 6308 - C MOCTOAHHOWM CMA3KOM

h160 DE 6312 40 24000 23000 17 500 13500 12000 8000 -
NDE 6309 - C NOCTOAHHOWM CMA3KOM

h200 DE 6315 60 18 000 15000 11 500 8000 6000 - -
NDE 6314 50 25000 15000 12000 9000 7000 - -

h250 DE 6322 120 13000 10 000 6000 3000 2000 - -
NDE 6319 90 20000 13000 10 000 6000 4000 - -

YacroTa BpauweHua gsuratens (06/MuH)
500 1000 1500 2000 2500 3000 4000
dneKkTpo- Tun nogwMNHUKa Konunuecrso
ABUra- cmasku (r) WHTepBanbi cmasbiBaHUA B pabounx yacax ANA KaXKAoN YacToTbl BpalleHuA asurarens (1)

Tenb

h100 DE NU308 10 - 12000 10000 8000 6000 5000 2000
NDE 6206 C NOCTOAHHOWM CMA3KOM

h132 DE NU310 30 12000 12000 9000 7000 5500 4500 3000
NDE 6308 - C MOCTOAHHOM CMA3KOM

h160 DE NU312 40 12000 11500 8500 6500 5000 4000 2000
NDE 6309 - C NOCTOAHHOWM CMA3KOM

h200 DE NU315 60 9000 7500 5500 4000 3000 2000 500
NDE 6314 50 25000 15000 12000 9000 7000 - -

h250 DE NU322 120 6500 5000 3000 1500 1000 - -
NDE 6319 90 20000 13000 10 000 6000 4000 - -

NMPEAYNPEXAEHUE

HpeBbILLIeHI/Ie MaKCVManbHOM TEMMEPATYPbl CMa3kn A
NOAWNMHMKa HedonyCcTrMmo.

Takxe HegonycTMMO NPeBbILEHWE PAaCYETHOM MaKCK-
MasibHOW CKOPOCTW BPALLEHNA ABMraTENS.
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6.2.4 Cma3o4yHble mMamepuanel

NPEAYNPEXAEHUE

He cmewumnBaiiTe pasHblie cMa3o4Hble MaTepuanbl.
HecosmecTMble CMa3Kki MOTYT MPUBECTU K MOBPEXAe-
HNIO MOALINMHMKOB.

[InA cmasblBaHWA BCeX OTKPbITbIX MOALMMAHMKOB Ha 3aBOfe-
N3roToBUTENE NPUMEHARTCA OAWH U3 CNERYIOWMX TUMNOB
MNACTUYHOW CMa3KN:

- SKF LGMTS3,
- SKF LGHP2.

LGMT3 — 370 BbICOKOTEMMNEPATYPHAA MUHEPANbHAA NNACTNY-
HaA CMa3Ka Ha OCHOBE NUTMEBOro Mbina. [laxe ecnm ncnonb3y-
eTCA BbICOKOKaueCTBEeHHaA NNacTMyYHas CMaska, ee CBOMCTBA
YXYALIAITCA C TeUeHVEM BPEMEH K, MO3TOMY TpebyeTca nepuo-
AMyeckasn 3aMeHa CMasKu.

PekomeHayeTcA NPUMEHATb MCNOMNb3YeMYIO Ha 3aBOJe-
N3roTOBMUTENE CMA3KY M APYryo CMasKy C aHaNOrMYHbIMM
CBONCTBAMMW.
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7. NMNocnenpopa)xHoe
obcnyXnBaHue

7.1 3anacHble YyacTm

Mpw 3aKa3e 3anacHbIX YacTell HeOOXOAMMO YKa3aTb CEPUIAHDIN
HOMep ABWraTens, nosHoe obo3HavyeHve 1 Ko U3aenus,
yKa3aHHble Ha MacNopPTHOM Tabnnuke ABUraTens.

JlononHuTenbHyo MHGOPMALIMIO MOXKHO NOMYUNTb Ha Hallem
caute http://online.abb.com/.

7.2 MepemaTbiBaHNE 06MOTOK

MNepemaTbiBaHVe OOMOTOK pa3peLlaeTcs TONbKO BbICOKOKBASN-
brLMpoBaHHOMY NPeAnPUATHIO.

- lNepepn nepemaTbiBaHnem asuratenen HDP nepBoHa4anbHO
CnepyeT CBA3aTbCA C Koprnopauven ABB.

7.3 MogwmnMnHMKN

MoawmnHukm TpebytoT ocoboro yxoga. Vix cneayeT 4emMoHTUPO-
BaTb C MOMOLLbIO CNELMANbHBIX CbEMHVKOB, OHW YCTaHaBIMBa-
I0TCA HArpPeTbIMM UX C MCMOMb30BaHNEM NOAXOAALIErO A1s
3TON UeNu CneumnanbHOro MHCTPYMEHT.


http://online.abb.com/

8. NMowncKk n yctpaHeHne HenonapokK

HaCTOFILLI,I/Ie NHCTPYKUMW HE MOKPbIBAKOT HM BCEX OCOBEHHO-
CTen nnu BapnaHTOB o6opyuosaHv1ﬂ, HW BCEX BO3MOXHbIX

ClydaeB, BO3HMKAOWMX BO BPEMA MOHTAKa, aKCryaTaunn nnm

TEXHWMYECKOTO 0OCNYKMBaHWSA. [INns nonyyYeHns AonoNHUTENb-
HOWM MHPOPMALIMM MPOCKM CBA3ATLCA C BNMXKANLLINM KOMMeEP-
YeCK1M NpeacTaBUTENbCTBOM Kopriopaumm ABB.

Ta6nuua noncka HemcnpaBHOCTeN gBUraTena
O6CNyXMBaHNEM V1 PEMOHTOM [IBUraTeNA [JOMKEH 3aHMMATbCA
BbICOKOKBANMOULIMPOBAHHbIM NEPCOHas, UMEIOLLNA COOTBET-
CTBYIOLIME MHCTPYMEHTbI U Haflexalliee 00opynoBaHue.

NMPOBJIEMA NMPUYNHA DENCTBUE
[Buratens He VICTOYHUK NUTaHUA [poBepbTe HOMUHAMNbHbBIE MAPaMETPbI NCTOUYHMKA MUTAHUA.
3anycKaetca N
HenpasunbHble coefnHeHrA MpoBepbTe coenHeHVA CUNOBBIX Kabenen.
3ab1M0KMPOBaH MEXaHUYECKM TOPMO3 | Ybegutech B TOM, YTO Ha TOPMO3 MOAAETCA He BbiXxoasLlee
3a Npegenbl OMyCTUMOro AMana3zoHa NOCTOAHHOe
HanpsxeHne 24 B 11 4To TOPMO3 He 3a6/10KMPOBaH.
MexaHnuecknin nedekt Ybeantecb B TOM, YUTO MOACOEAMHEHHbBIE K ABUraTEMNO
MEXaHNYEeCKMEe KOMMOHEHTLI He NMPENATCTBYIOT BPaLLEHNIO.
lNeperpy3ka YMEHbLUWTE Harpy3Ky WK yCTaHOBUTE APYron ABUraTe b.
[suratens HanpsaxeHve nuTaHuA [poBepbTe HaNPAXeHe NUTaHKA.
He JocTuraet B
. Hu3Koe HanpskeHne Ha KnemMmax Mcnonb3yiiTe 6onee BbICOKOE HAMPAXEHNEe UK Apyrve
HOMUHabHOM

YaCTOTbl BpalleHWA

AOBUraTend n3-3a NageHna HanpaxeHnaA

Knemmbl TpaHChopmaTopa MO0 yMeHbLIUTE Harpy3KY.

B IVHNK MposepbTe coenHerA. MpoBepbTe ceueHwre kabenen.
[Neperpyska YMEHbLUWTE Harpy3Ky Uan yCTaHOBWTE APYron ABUraTeb.
[sunratens Bpatyaetca MNomeHANnTe MecTamu nobble ABe dasbl.
B HEMPaBUIbHOM
HanpasneHum
[suvratens [Nleperpyska YMeHbLWTE Harpy3Ky Unv yCTaHOBUTE APYrov ABMraTeb.
neperpesaeTca

He,ELOCTaTOL—IHaFI BEeHTUALNA

OuwncTuTe fBUraTenb, GUILTPbLI 1 PeLIeTKy ABMraTens
BEHTUNATOPA. YoeuTech B TOM, YTO BEHTUMATOP paboTaeT.
Ybenutecb B TOM, YTO OTCYTCTBYIOT NMPEnaTCTBAA 15
BEHTUASLNW U OXNaXKOEHNA,

HenpasuibHble coefnHeHrA

YbeauTech B TOM, UTO OTCYTCTBYIOT HEMpeJHaMePEHHO
OTCOeAMHEHHbIe UMK 3a3emneHHble dasbl.

rapMOHl/IlerCKI/Ie NCKaXKeHnA

He nonyckaeTcs BbICOKUI YPOBEHb raPMOHUYECKUX
NCKaXXEHWI Ha BbIxode Npeobpa3oBaTens YacToThl.

Bubpaumn nnn
FPOMKMIA LYM

OyHpameHT

Ybenutech B TOM, UTO obecrneveH Haanexawnii dyHaameHT.
BoccTaHoBUTe 1 ycunbTe dyHAAMEHT NpU HEOOXOAUMOCTY.

HeI/ICI'IpaBHOCTb NnoAWMMHNMKOB

ECnv yCTaHOBNEHbBI LIAPUKOMOALUNMAHUKI, CBAXKNTECH C
Kopnopauvein ABB ona BbINOMHEHNUA 3aMEHbI.

Ecnu ycTaHOBNEHbBI PONMKOBBIE MOAWNMHUKY, yOeauTech B
TOM, YTO PEryNIAPHO BbINOMHAETCA CMa3blBaHWeE, 1 3aMeHuTe
CMa3Ky Npwv HeobXoAMMOCTH. He NpeBbilwanTe JonyCcTUMoe
KONMUeCTBO CMaskm. CBAXMTECH C Koprnopauven ABB ans
NpPOBEeAEHVA PEMOHTA.

HecoocHoCTb

YbeauTech B TOM, UTO [1BMraTesb 1 Harpy3ka BblDOBHEHbI
AOIKHBIM 06pa3oM. HECOOCHOCTb MOXET MPUBECTU K
Cepbe3HOMY MOBPEXAEHMIO MOALMUIMHWKOB, Bana uin
MEXaHN3MOB.
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AC induction low interia motors
High dynamic performance series

Installation, operation, maintenance and safety manual
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1. Introduction

NOTE!

These instructions must be followed to ensure the 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 who are
familiar with the health and safety requirements and
national legislation. Ignoring these instructions may
invalidate all applicable warranties.

1.1 Declaration of Conformity

A Declaration of Conformity with respect to Low Voltage
Directive 2006/95/EC is issued separately for each indi-
vidual motor. The conformity of the end product according
to Directive 2006/42/EC must be established by the
commissioning party when the motor is fitted to the
machinery.

1.2 Validity

These instructions are valid for the following ABB electrical
The instructions are valid for the following electric motors
manufactured by ABB:

Series HDP — IP54
Series HDP - |P23
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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:

— Motor “Type” code

— Rated voltage “Vn”

— Rated power “Pn”

— Rated speed “wn”

- Maximum speed “wm”

— Manufacturing details “IP..”

— Transducer type “Feedback”

— Data of the parking “Brake” if present
- “Fan” ratings.

2.2 Transportation and storage

The motor should always be stored indoors at an ambient
temperature between 0 °C and 40 °C, in dry, vibration-
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 the shafts are rotated periodically
by hand to prevent grease migration.

It is recommended to use anti-condensation heaters, if
fitted, to prevent water from condensing in the motor.

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

When starting the motor for the first time, run the motor
slowly for a brief run-in time.

2.3 Lifting

Only the main lifting lugs or eyebolts of the motor should
be used to lift 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 to lift the motor.

Motors with the same frame may have a different center of
gravity because of different outputs, mounting arrange-
ments and auxiliary equipment.

Damaged lifting lugs must not be used. Check that
eyebolts or integrated lifting lugs are undamaged before
lifting.

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 weight of the machine can vary within the same
frame size (center height) depending on the output,
mounting arrangement and auxiliaries.

The following table shows estimated weights for machines
in their basic versions as a function of frame size and
length.

IP Class Motor Type Shaft Height Weight (kg)
(mm)

CH 100 30-76
CM 132 91-179

P54 CN 160 183-317
CR 200 359-603
RT 250 843-1543
VH 100 39-76
VM 132 104-191

P23 VN 160 199-333
VR 200 385-629
VT 250 843-1543

3. Installation and
commissioning

WARNING
Disconnect the power supply and lock any driven
equipment before working on the motor..

3.1 General

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

Remove any transport locking, if employed. Turn the shaft
by hand to check that it rotates freely, if possible.

WARNING
Free rotation of the shaft is not applicable to motors
equipped with a brake

Motors equipped with roller bearings:
Running the motor with no radial force applied to the shaft
may damage the roller bearing.

Motors equipped with regreasing nipples:
When starting the motor for the first time, or after a long
period of 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 dampness is suspected in the winding.

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

The insulation resistance, corrected to 25 °C, must exceed
the reference value, i.e. 100 MQ (measured at 500 or
1000 VDC). The insulation resistance value is halved for
each 20 °C rise in ambient temperature.

WARNING

The motor frame must be grounded and the wind-
ings should be discharged against the frame immedi-
ately after each measurement to avoid any risk of
electric shock.

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

Windings which have become drenched in seawater
normally need to be rewound.
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3.3 Foundation

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

Metal foundations should be painted to avoid corrosion.

The foundations must be even (see the image below) and
sufficiently rigid to withstand any short circuit forces. They
must be designed and dimensioned to prevent vibration
from being transferred to the motor, as well as any vibra-
tion caused by resonance.

Ruler

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

4 Foot location
FLV

3.4 Balancing and fitting
coupling halves and pulleys

As standard, balancing of the motor has been carried out
using the half key balancing method. Coupling halves or
pulleys must be balanced after the keyways are machined.
Balancing must be done in accordance with the balancing
method specified for the motor.

Foot location

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

Never fit a coupling half or pulley by hammering, and never
remove one using a lever pressed against the body of the
motor.

3.5 Mounting and alignment

of the motor

HDP motors for frame sizes of 100, 132, 160 and 200 are
designed according to IEC 60034-7 for both flange and
feet installation For a frame size of 250, flange mounting is
optional.

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

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

Align the motor using appropriate methods.

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

Do not exceed the permitted loading values for bearings
stated in the product catalogues.
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3.6 Belt drives

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), which can be requested from ABB.

WARNING
Excessive belt tension will damage the bearings and
may cause damage to the shaft.

3.7 Cabling and electrical
connections

The terminal box on a standard HDP motor normally
contains winding terminals and at least one earthing
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.

The picture below gives an overview of a standard terminal
box:

Power terminals =+

-
=

T ¥

T
N

3

I ®

Auxiliary terminals —

The size and interior layout of the terminal boxes may differ
depending on the motor size, rated power, and optional
accessories.

Suitable cable lugs must be used to connect all main
cables.

The 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 that
of the motor.

Unused cable entries must be sealed with blanking
elements according to the IP class of the motor.

WARNING

Use cable glands and seals in the cable entries which
are suitable for the type and diameter of cable being
used.




Earthing must be carried out according to local regulations
before the machine is connected to the supply voltage.

It is recommended to perform the installation of the motor
observing the grounding and cabling instructions required
by the frequency converter.

When preparing the installation, select the size of the
power cables according to the current load.

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.

3.7.1 Thermal protection

WARNING

The windings of HDP motors are manufactured
according to the class F insulation system with class
F temperature rise.

The thermal sensors integrated into HDP motors must be
connected to the converter control circuit and adequate
alarm levels must be set in order to prevent high tempera-
tures and damage to the insulation of the windings.

By default, HDP motors have three thermal switches
(PTM), one for each motor phase. The output signals are
connected inside the motor terminal box. The hominal
switching temperature of the thermal switches is 140 °C
with a tolerance range of +5 °C.

For motors supplied with PTC thermal sensors, the
tripping levels must be estimated according to the tem-
perature diagram of the PTC sensor used.

3.7.2 Motor feedback

Standard HDP motors are equipped with an HTL incre-
mental encoder of 1024 pulses.

The signal connector of the standard encoder is a 12-pin
male connector for industrial applications embedded in the
body of the motor. The pinout of the encoder connector is
as follows.

PIN | Signal
Channel B-

Channel Z+
Channel Z-
Channel A+
Channel A-

Channel B+

O | |N|oO|o ||l IN|=

0|0V
11

12 | Supply +E

WARNING

If the motor is equipped with a non-standard encod-
er, check the corresponding connection diagram for
the correct layout of the pins.

3.8 Terminals and direction
of rotation

In order to alter the rotational direction of the motor shaft,
the drive parameters should be adjusted following the
instructions from the drive manufacturer.

For the cooling fan, ensure that it rotates in the same
direction as the arrow marked on the fan.
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4. Operation
4.1 Use

The motors are designed to be used in the following
conditions, unless otherwise stated on the rating plate.

— Normal ambient temperature limits are 0 °C to +40°C.
Derating of the electrical performance of the motor is
mandatory in the range of 40-50 °C.

— The maximum altitude is 1000 m above sea level.

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

If these limits are exceeded, the motor data and construc-
tion data must be checked. Please contact ABB for further
information.

WARNING

Motors equipped with a brake should not be run
before the brake is released by the correct voltage
supply. Not following this procedure will critically
damage the brake.

WARNING

Ignoring any of these instructions or neglecting the
maintenance of the apparatus may jeopardize the
safety of the machine, and thus prevent it from being
used.
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4.2 Cooling

HDP series motors use a forced-air cooling system which
uses either axial servo-fans (IP54 version) or radial fans
(IP23 version).

The coolant is air, which is moved by a component mount-
ed on the motor, the power for which is obtained in such a
way that it is independent of the rotational speed of the
machine.

Make sure that the construction allows sufficient air flow
into and out of the motor at the designated inlet and outlet
points. For IP54 motors, allow a free space of at least

100 mm behind the motor air inlet.

WARNING
Do not use any coolant other than air.

4.3 Safety considerations

The machine is intended for installation and use by quali-
fied personnel who are familiar with the health and safety
requirements and national legislation.

Safety equipment necessary for the prevention of acci-
dents at the installation and operating site must be pro-
vided in accordance with local regulations.

WARNING

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

Points to observe

1. Do not step on the motor.

2. The temperature of the outer casing stator surface of
the motor may be too hot to touch during normal
operation, and especially after shutdown.

3. Some special motor applications require special

instructions.

Be aware of the rotating parts of the motor.

Do not open terminal boxes while they are energized.

Low-voltage motors in variable-speed operation

Sl



5. Low-voltage motors in
variable-speed operation

HDP motors are intended to be coupled with ABB
ACS850, ACS880, ACSM1 or MotiFlex frequency convert-
ers, or frequency converters in general. Therefore, the
technical documentation of the frequency converter must
be studied before attempting any work on, or with, the
motor.

The frequency converter should be selected according to
the nominal power and the rated power of the motor,
leaving a margin for energy regeneration in dynamic
situations. Selection tables for HDP motors and ACS850,
ACS880, ACSM1 or MotiFlex converters for operation in
continuous duty (S1) are available from ABB. Other cou-
plings are possible and must be estimated for variable
loads or different duty types.

6. Maintenance

WARNING
A motor with frequency converter supply may be
energized even if the motor is at a standstill.

6.1 General inspection

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

2. Keep the motor, fan grid and filters clean in order to
ensure free ventilation and cooling.

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 condition of the bearings by listening for any
unusual noise, measuring vibration and bearing tem-
perature, and inspecting spent grease. Pay special
attention to bearings when their calculated rated life 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 must be
replaced with seals of the same quality and characteristics
as the originals when changing bearings.

6.1.1 Standby motors

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

1. The shaft must be rotated regularly every two weeks (to
be reported) by means of starting up the system. If
startup is not possible for any reason, at least the shaft
must be turned by hand in order to achieve a different
position once a week. Vibration caused by other
equipment on the vessel will cause pitting of the
bearing, which should be minimized by regular opera-
tion / hand turning.

2. The bearing must be greased while rotating the shaft
every year (to be reported). If the motor has been
supplied with a roller bearing at the driven end, the
transport lock must be removed before the shaft is
rotated.

The transport locking must be remounted before any
transportation.

3. All vibration must be avoided to prevent the bearings
from failing. All instructions in the motor instruction
manual for commissioning and maintenance must also
be followed. The warranty will not cover damage to the
windings and bearings if these instructions have not
been followed.
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6.2 Lubrication

WARNING
Beware of all rotating parts!

WARNING
Grease can cause skin irritation and inflammation of
the eyes.

6.2.1 Motors with permanently greased
bearings

Bearings for motor sizes 100 to 200 are usually perma-
nently greased bearings of 2Z, 2RS or an equivalent type.

Permanently greased bearings in the defined operating
conditions are guaranteed for 20,000 hours of continuous
use.

6.2.2 Motors with regreasable bearings

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 one to two hours to ensure that all
excess grease is forced out of the bearing

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.
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6.2.3 Lubrication intervals and amounts

The interval between regreasing depends a great deal on
what the motor is used for, the operating speed of the
motor, the ambient temperature and the load type.

In the following tables, suggested lubrication intervals are
given for the most common bearing types in operating
hours, assuming an ambient temperature of 20 °C (bear-
ing temperature approx. 70 °C)

For special bearing types or operating conditions, the
lubrication interval can be requested from ABB.

Motor Speed [RPM]

500 1000 1500 2000 2500 3000 4000
Motor Bearing type Amount of Lubrication intervals in duty hours per each motor speed [h]
grease [g]

h100 DE 6308 10 - 25000 20000 16000 12000 10000 6000
NDE 6206 PERMANENTLY GREASED

h132 DE 6310 30 24000 24000 18500 14500 11000 9000 5600
NDE 6308 - PERMANENTLY GREASED

h160 DE 6312 40 24000 23000 17500 13500 12000 8000 -
NDE 6309 - PERMANENTLY GREASED

h200 DE 6315 60 18000 15000 11500 8000 6000 - -
NDE 6314 50 25000 15000 12000 9000 7000 - -

h250 DE 6322 120 13000 10000 6000 3000 2000 - -
NDE 6319 90 20000 13000 10000 6000 4000 - -

Motor Speed [RPM]
500 1000 1500 2000 2500 3000 4000
Motor Bearing type Amount of Lubrication intervals in duty hours per each motor speed [h]
grease [g]

h100 DE NU308 10 - 12000 10000 8000 6000 5000 2000
NDE 6206 PERMANENTLY GREASED

h132 DE NU310 30 12000 12000 9000 7000 5500 4500 3000
NDE 6308 - PERMANENTLY GREASED

h160 DE NU312 40 12000 11500 8500 6500 5000 4000 2000
NDE 6309 - PERMANENTLY GREASED

h200 DE NU315 60 9000 7500 5500 4000 3000 2000 500
NDE 6314 50 25000 15000 12000 9000 7000 - -

h250 DE NU322 120 6500 5000 3000 1500 1000 - -
NDE 6319 90 20000 13000 10000 6000 4000 - -

WARNING

The maximum operating temperature of the grease
and bearings must not be exceeded.

The designed maximum speed of the motor must
not be exceeded.
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6.2.4 Lubricants

WARNING

Do not mix different types of grease.
Incompatible lubricants may cause damage to the
bearings.

All open bearings are greased in the factory with one of
the following types of grease:

- SKF LGMT3
- SKF LGHP2

“LGMT3” is lithium soap-mineral grease for high-tempera-
ture applications. Even if high-quality grease is used, its
properties deteriorate with time; therefore periodic regreas-
ing is required.

It is advised to use the same factory grease or another
with equivalent properties.
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7. After sales support
7.1 Spare parts

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

For more information, please visit our web site at http://

online.abb.com/.

7.2 Rewinding

Rewinding should always be carried out by qualified repair
shops.

-HDP motors should not be rewound without first contact-
ing ABB.

7.3 Bearings

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


http://online.abb.com/
http://online.abb.com/

8. Troubleshooting

These instructions do not cover all details or variations in
equipment, nor do they provide for every possible condi-
tion which may be encountered in relation to 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 the proper tools

and equipment.

PROBLEM

CAUSE

ACTION

Motor does not start

Power supply

Check the ratings of the power supply.

Wrong connections

Check the connections of the power cables.

Mechanical brake locked

Check that the brake is supplied with 24VDC in
tolerance range and that is not locked.

Mechanical failure

Check that the mechanics coupled to the motor allow
free rotation.

Overload

Reduce the load or resize the motor.

Motor does not
reach the rated
speed

Supply voltage

Check the level of the supply voltage.

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.

Overload Reduce the load or resize the motor.
Motor runs in wrong Exchange any two phases.
direction
Motor overheated Overload Reduce the load or resize the motor.

Failing ventilation

Clean the motor, the filters and the grid of the fan
motor. Check that the fan is operating. Check for free
ventilation and cooling.

Wrong connections

Check that no phase is incidentally open or grounded.

Harmonic distortion

High harmonic distortion in the frequency converter
output is not allowed.

Vibrations or loud
noise

Foundation

Check that the foundation is adequate. Renew and
reinforce foundation if necessary.

Bearings failure

If ball bearings contact ABB for replacements.

If roller bearings check for regular lubrication and
regrease if necessary. Do not exceed with grease
quantity. Contact ABB for repairs.

Misalignment

Check for correct alignment of motor and load.
Ignoring misalignment can cause serious damage of
bearings, shaft and mechanics.
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