AL HR HD
W

PYKOBOACTBO MO MOHTAXY, SKCNNYATAUUN, TEXHNYECKOMY OBCNYXUNBAHWUNIO
N TEXHUWKE BESOMACHOCTMHU

Hu3koBOJIbTHbIE ABUraTenm
PYKOBOACTBO NO MOHTAXy, aKCnslyaTaLuum,
TEXHUYECKOMY O6CNYXXMUBAHUIO U TEXHUKE 6@30NacHOCTHU

INSTALLATION, OPERATION, MAINTENANCE AND SAFETY MANUAL
Low voltage motors
Installation, operation, maintenance and safety manual

3TOT AOKYMEHT Ha APYrUX A3blKaX MOXXHO HAUTU NO criefyloL el cCbliKe:
https://new.abb.com/motors-generators/iec-low-voltage-motors/manuals

More languages - please go to:
https://new.abb.com/motors-generators/iec-low-voltage-motors/manuals
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BBepeHue

[ns 6e30MacHOro 1 NPaBMIbHOrO MOHTAa)Ka, SKCMTyaTaummn 1 TEXHUYECKOro 06CNY>KUBAHNA
Heo6X0ANMO CTPOro Co60AATb HACTOALWME UHCTPYKLUMK. JTMLa, OTBETCTBEHHbIE 332 MOHTAX,
IKCMNyaTauunio U TEXHNYECKoe 06CyXMBaHMe ABUraTeNien an CBA3aHHOTO C HUMK 060pyao-

[—pe

BaHWSA, OJIKHbI 6bITb O3HAKOMJIEHbI C HACTOSAWMMN UHCTPYKLUAMU. Pa6OTbl MO MOHTaXYy
M 3KCMNyaTaumMn aBUraTenen paspeLllaeTcs BbiMONHATb TONbKO KBANMGULNPOBAHHBIM Crieuu-
anucTaMm, U3yumBLLINM fencTBytoLmMe TpeboBaHUSA NO TeXHUKe 6€30MaCHOCTUN U FOCY[apPCTBEH-

Hble HOpMaTuBbI. Heco6mop,eHV|e 3TUX VIHCprKLI.MVI MOXeT NPUBECTU K OTMEHE rapaHTun.

1.1 CepTudunKat COOTBETCTBUSA

Ecnv anekTpopBuratenb BCTPOEH B 060pyA0OBaHue,
COOTBETCTBME KOHEYHOrO U3fenus Tpe6oBaHMaM
OoupekTuBbl 2006/42/EC (MawwmnHbl U MEXAHU3Mbl)
LOMKHO ONpeaensaTbCs CTOPOHON, KOTOPas BBOAUT
o60opyAoBaHMe B 3KCMyaTaumio.

1.2 O6nacTtb npnMeHeHUs

HacTosiwme MHCTPYKLUNM NpeaHa3HayveHbl Ansa
cnefyowmnx TUMOB 3NEeKTPUYECKUX MawmnH ABB,
3KCMAyaTupyeMbixX Kak C ABuratenem,

TaK U C reHepaTopoM:

cepua MT*, MXMA;

cepua M1A*, M2A*/M3A*, M2B*/M3B*, M4B*,
M2C*/M3C*, M2F*/M3F*, M2L*/M3L*, M2M*/M3M*,
M2Q*, M2R*/M3R*, M2V*/M3V*;

Tunopasmep no IEC 56-500;

Tunopasmep no NEMA 58* 50**.

Ons asuraTtenen (B TOM Yncie HU3KOBOMbTHbIX),
3KCMnyaTUpyeMbix BO B3pbiBOOMNACHOM cpefe, 6b110
COCTaB/IEHO OTAENIbHOE PYKOBOACTBO: PYyKOBOACTBO MO
MOHTaXYy, 3KCnyaTauum, TeXHUYEeCKOMY 06CnyKMBa-
HUIO N TeXHUKe 6e3onacHocTu (3GZF500730-47).

B cBfA3M C 0CO6EHHOCTAMU 3Kcnnyatauuun VI/VIJ'IVI
KOHCTPYKLUMN HEKOTOPbIX TUNOB MalUUH
MOryT I'IOTpe6OBaTbCF| AOMNOJSIHUTENIbHbIE MHCTPYKLUUNA.

[ns cnepyrowmnx BUAOB ABUraTene npeaycMoTpeHbl

MHAMBUAYaNIbHbIE PYKOBOACTBA:

- ABUTaTenu ANs POJIMKOBbIX CTOMOB;

« [BUTaTeNV C BOASHbBIM OXNaXAeHneM;

« ABUraTenn cCUCTeM AbiMoypaneHus;

+ TOPMO3Hble ABUraTeny;

- ABUTaTenu ANs 3KCnayaTaunmn B cpepe C BbBICOKON
TeMnepaTypou;

- ABUraTenu Aas dKCnnyaTaunmn B MOPCKOM cpefe
C YCTaHOBKOW Ha OTKpPbITON nany6e;

« ABuUraTenu gns kopabnem nnm MOPCKUX COOPYKEHNN.
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2 MpaBuna TexHUKU 6e3onacHOCTU

Pa6oTbl MO MOHTAXY W 3KCMNAyaTauum agsuratenen Heo6xoauMo yunTbiBaTh Cleaylolme MOMEHTbI:
paspeluaeTca BbIMONHATb TOIbKO KBAIMOULNPOBAHHBIM 1. HeHacTynawmTe Ha gBUraTternb.

cneunanmcTam, M3yunBLLMM AeicTByoWmne TpeboBaHmn 2. Mpu HoOpManbHOM 3KCNAyaTaumMm n oco6eHHO nocne
Nno TexHMKe 6e30MNacHOCTUN U TOCyRaPCTBEHHbIE OTKJIIOYEeHUs TeMnepaTypa HapyXXHOM MOBEPXHOCTHN
HOpMaTuBbI. OBUraTens MOXeT 6bITb BbICOKOWN.

3. HekoTopble cneynanbHble BAPUAHTbI MPUMEHEHUS
ABuraTtenemn TpebytoT cob6nofeHUs ONONMHUTENbHbIX
VHCTPYKLUMI (HanpuMep, Npy nojaye NMTaHusa yepes
YaCTOTHbIV Npeo6pa3oBaTenb).

4. OcTeperanTechb BpallaloWmnxXca getanen geuraTtens.

5. He oTKpbIBanTe COeAUHUTENbHYIO KOPOGKY,

Korga ABuratesib HAXOAUTCA MOA HAMPSXKEHNEM.

Mpw BbINONHEHUY PaboT HEO6XOAMMO NPEAOCTABUTD
3a4eCTBOBAHHOMY NepCcoHany COOTBETCTBYOLME
MEeCTHbIM NpaBuIaM 3alMTHble CPEeACTBA ANs
npepoTBpaLLeHNss HeCYacTHbIX C/lyYaeB BO BpeMSs
MOHTaXa 1 3KCnyaTaumMm o60pyaoBaHUS.

CpepfcTBa aBapMMHOro 0CTaHOBA [O/MKHbI
6bITb OCHaLLEHbl yCTPOWCTBAMWN GNOKU-
POBKM MOBTOPHOro 3anycka. Ecnv 6bin
BbIMOJIHEH aBaPUIHbIN OCTAHOB, HOBas
KOMaHfAa Ha 3anycK MOXeT BCTYNUTb

B CUNY TOMIbKO MOC/IE€ HAMEPEHHOIO
OTK/IloYeHNss 6TIOKMPOBKYM Nepe3anycka.

BHUMAHMUE!
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3 O6pauweHune

3.1 NpueMka

MonyuuB gBUraTenNb, CPA3Y XKE OCMOTPUTE €ro Ha
HaNnnuure BHELWHUX MOBPEXAeHUN (HanpuMep, TOpLOB
Bana, praHLEB M OKPALUEHHbIX MOBEPXHOCTEN).

B cnyyae ux o6Hapy»eHuns HeMeaaeHHo coobwuTe
06 3TOM aKCnepuTopYy.

MpoBepbTe BClO MHGOPMALUIO HA 3aBOACKOMN Tabnnuke,
B YaCTHOCTM HaMNpsAXeHMe N CXeMbl COeaMHEHNSA
O6MOTOK («3BE3[a» UNU «TPEYrofibHUK»). Ha 3aBOACKUNX

[Buratenu cnefyet XxpaHUTb B CyXnx noMelueHunsx (npum
TeMnepaType He HKe -20 °C), 3alMLLeHHbIX OT CKone-
HUM NbINN 1 Ype3MepHoU BUbpaunmn. Bo Bpema TpaHc-
NOPTUPOBKUN HEO6XOAMMO N3beratb yaapos, NnageHum

M MOBbILEHHOM BNAXXHOCTU. [ANA NonyYeHUs cBefeHunm
O NMPOYNX yCNOBUSAX 0O6paTUTECh 3a KOHCYNbTauuen

B KOMNaHuto ABB.

HesawwuueHHble MecTa gBuraTens (KOHLUbI Bana
1 dnaHLUbl) BOMKHbI 6bITb 06paboTaHbl aHTUKOPPO3UNOH-
HbIM CPEACTBOM.

YT06bI NPEfOTBPATUTL USMEHEHME COCTaBa
CMa304YHOro Macsa, PeEKOMeHAYyeTCsA NepnoagmuYecKn
(pa3 B KBapTan) NpoBOpaYnBaTh Ban PyKOWn.

TabnnyKax Bcex ABuUraTtenemn, 3a UCK/IIOYeHNEM U3aenum
CcaMbIX MaslbIX TUNOPA3MepPOB, yKa3biBaeTCA TUN
NOALWMMNHUKOB.

[Ona NpuUBOAOB C PerynmpyemMoin CKOpoCTblo BpaleHus
NpoBepbTe MAaKCMMaibHO [OMNYCTUMYIO HArpPy30UHYO
CNoCO6HOCTb B COOTBETCTBUM C YAaCTOTOM, yKa3aHHOM
Ha BTOPOW 3aBOACKOW Tabnuuke gBuraTens.

3.2 TpaHCNOPTUPOBKA U XPaHeHUue

YT106bl M36€XKaTb KOHAEHCAL MW BNaru B geurarterne,
PEKOMeHAYeTCA UCMONb30BaTb MPOTUBOKOHAEHCATHbIE
HarpesaTtenu (€cnm oHU NPeayCMOTPEHbI).

OCTaHOB/IEHHbIN ABUraTENb HE [0/IKeH NOABepraTbca
BO34ENCTBUIO BUBPaLMM, MOCKOJbKY 3TO MOXEeT npuee-
CTU K MOBPEXAEHUIO NOALWNNHNKOB.

[Buratenun, ocHalweHHbIe LMINHAPUYECKUMU POSINKO-
BbIMWU 1 (MNM) PaAnaNbHO-YNOPHbBIMU MNOALWMUNHUKAMMU,
BO BpeMsl TPAHCMOPTMPOBKW AOMKHbI 6bITb 3aKpenseHbl
cneunanbHbIMU pUKcaTopamm.
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3.3 NoabemM

Bce gBuratenn nponssoacTea KomnaHum ABB,
BEC KOTOPbIX NPeBbIWaeT 25 Kr, 060pyaoBaHbI
noAgbeMHbIMU NPOYLIMHAMU UNTN PbIM-60NTaMu.

[ns nogbeMa gBUraTensa cnefyeT UCMONb30BaTh TONbKO
OCHOBHbIE MPOYLUMHbI UN PbIM-60NTbI. 3anpeLyeHo
MCMOJIb30BaTb MPOYLUMHbI N PbIM-6ONTbI AN1A NogbeMa
ABUraTessi C NPUCOeAUNHEHHBIM K HEMY APYTUM
o6opyAoBaHMEM.

3anpeLlyeHo MCrnob3oBaTh AJ1A NogbeMa ABUraTens
noAbeMHble NPOYLLMHbI BCMOMOraTebHOro o6opyaosa-
HUA (HanpuMep, TOPMO3HbIX PE3NUCTOPOB, OTAENbHbIX
BEHTUNATOPOB OXNAXAEHUS) NN COeQUHUTENbHbIE
KOPOGKMU. MoNoXeHMe LeHTpa TAXKECTU ABUraTenemn

C KOpMycaMun ofHOro TUNopasMepa MoOXeT MeHATbCA

B 3aBMCMMOCTU OT MOLLHOCTU, MOHTAXHOTO UCTMONHEe-
HUA N BCMOMOraTesibHOro o6opyaoBaHus.

3anpeLeHo NogHMMaTb ABUraTenNb, UCMOMb3ys NoBpe-
YXAEHHbIe pbIM-60NThbl. Mpexae YeM NPpUCTynNuTb

K nogbeMy, ybeanTecb B OTCYyTCTBUU NOBPEKAEHUN
PbIM-601TOB UM BCTPOEHHbIX MOAbEMHbIX MPOYLUMUH.

3.4 Bec oBurarens

PbIM-60nTbl, 3aKpenneHHble Ha pe3bbe, Nnepep nopgbe-
MOM fiBUraTenst Heo6xoAnMMo 3aTsaHyTb. [pu Heo6xoAN-
MOCTM NOJIOXKEeHNE PbIM-60/1Ta MOXHO OTPErynnpoBaThb,
Mcnonb3yna noaxoanlme warbbl B Ka4eCcTBe MPOCTABOK.

Mepep nogbemMom y6e,|:|,|/|Ter B TOM, YTO Ucnonb3yeTca
Hagnexauiee nogbeMHoe o6opy,u,osaHV|e npasMep
KPIOKOB COOTBETCTBYET NOAbEMHbLIM MPOYLINHAM.

MopHWMaKnTe ABUraTeNb OCTOPOXKHO, YTO6bI He
noBpenuTb yCTPOMCTBA UK Kabenu, nofcoeMHeHHble
K aBurartento.

CHMMUTE MMeloLMECA feprKaTenun ansa KpenneHus
ABUTaTenNs K NoALOHY.

CneunanbHble yKa3aHUA NO NOAbeMY MOXHO NOAYUNUTb
B KOMnNaHwun ABB.

Bo BpeMA nogbeMa, MOHTaXa nunu
Texob6cnyXnBaHna Heo6xoaMMO
cobnofaTtb Bce Mepbl 6€30MacHOCTH
M BHMMATeNbHO CNeAuThb 3a TeM,
YTO6bl HUKTO HEe HAaXOAUNCA No4
NOoAHWUMAEMbIM rpy30M.

BHVMMAHMUE!

O6wMmit BeC ABUraTens B npegenax ogHoro Tunopasmepa ToOuHbIN BeC gBuratenei ABB, 3a UCKOUYEHMEM U34eNnit

KopnycCa 3aBUCUT OT HOMWHANbHOM MOLWHOCTU, MOHTaX-
HOro UCNOJTIHEHUA N BCNOMOraTesnlibHOro o6opynosava.

B npuBefeHHOM HNXKe Tabnuue yKasaH pacyeTHbIn
MaKCMMaJlibHbI/ BEC CTAaHAAPTHBIX MaLWH C KOPMNycamMu
13 pa3HblX MaTepuanos.

caMbix Masbix TUNopasMepos (56 1 63), ykasaH Ha
3aBOACKOM Tabnunuke.

Ta6n|4u,a 3.1. MuHUManbHble ceYeHUnA npoBOAOB 3alUTHOrO 3a3eMJ/ieHna

Tunopasmep Kopnyca AnOMUHMIA (BEC YKa3aH B Kr)

A ononHUTENbHbIN
BeC TOPMO30B

YyryH (Bec yKasaH B Kr)

56 4,5
63

71

80 14
90 20
100 32
112 36
132 93
160 149
180 162
200 245
225 300
250 386
280 425
315 -
355 -
400 -
450 -
5000 -

13 5
20

30 10
40 16
50 20
920 30
130 30
190 45
275 55
360 75
405 75
800 -
1700 -
2700 -
3500 -
4500 -
2800 -

Ecnu pBuratenb oCHaleH OTAeNbHbIM BEHTUIATOPOM, A1 MONyYeHUs ToYHOM nHdopMaumm o Bece obpalanitecs B ABB.



3GZF500730-85, PEL. H ML 05-2022

Mpexae YeM NPUCTYNUTb K BbINMONHEHUIO
pa6oT c ABuraTesnemM unum NPUBOAHbLIM
060pyAOBaHMEM, BbIMNOMHUTE NpoLenypy
OTK/IIOUEHUS 1 BIOKUPOBKU.

BHUMAHMUE!

4.1 O6wue cBepfeHnna

TwaTenbHO NpoBepbTE BCe faHHbIe Ha MacnoOPTHOM
Tabnuuke, YTo6bl y6€[UTLCA B HANUYNM Heo6X0AMMON
3aLWMThbl U NPABUNBHOM BbINONHEHUN COEANHEHNN

4 MOHTaX v BBOJ B 3KCnyaTauuio

Asuratensb, yCTaHaBJ’IVIBaeMbIP’I B BEPTUKaJIbHOE NOJ10-
XXeHune BaslIOM BHU3, [,0JIXKEH MMEeTb KOXXYX ANA 3alnTbl
OT nonagaHnAa NOCTOPOHHUX NpegMeToB U )KM,D,KOCTeVI

aAsuratensa. Yyepes BEHTUNALNOHHbIE OTBEPCTUA BHYTPb KOpnyca.

3Ty 3a/iauy TaKXXe MOXXHO PeLlnTb C MOMOLLbIO OTAENb-
HOW KPbILKU, HE MPUKPENNEHHOW K ABUraTento. B aTom
cnyyae Ha AgBurartene Heo6xoAUMO pasMecTUTb Npeay-
npeauTenbHYO TaBNnUKY.

Mepepn nepBbIM 3aNyCKOM UM MOCTIe XPaHEHUsA
OBUraTens B TeyeHne 6onee 6 MecsLeB HaHecuTe
Ha Hero Heo6xoaMMOe KONMYeCTBO CMa3KW.

Moppo6Hbie cBeAEeHUA CM. B pasfene «7.2.2 Asuratenu
CO CMa3blBaeMbIMN NOALWNMHUKAMU».

4.2 iBratenu c nogwmnnHUKaMm Apyroro tmna
(NMOMMMO WAPUKONOALUMNMHUKOB C FNy6OKNM
enoboM)

CHMMUTE TPAHCMOPTHYIO 6IOKUMPOBKY, €CNIN OHa
nmeertcs. MpoBepbTe cBOGOAHOE BpaLleHWe Bana
OBUraTens, NPOBEPHYB ero PyKou.

Mpwv akcnnyatauuu geuratenem

C paAananbHO-ynopHbIMU NOAWNMHUKAMU
HU B KOEM C/lyYae Henb3a MeHATb
HanpaBs/ieHNe OCEBOWN HArpy3sKu.

ABuUratenum c LUINHAPUYECKUMU POJIMKOBbIMU
nogWwunnHUKamm:

BHVUMAHMUE!

SKcnyaTauma geuratens 6es pagmanbHoOM HarpysKku Ha
Ba/l MOXKeT NPUBECTU K MOBPEXAEHUIO POSIMKOBbIX
NOALMNMHUKOB M3-3a «NPOCKab3blBaAHUA».

Tunbl NOALIMMHUKOB yKa3aHbl Ha NAcCNOPTHOM TabnukKe.

ABuratenu c paamanbHO-yNnopHbIMK
LWAPUKONOAWUMHUKAMMU:

SKcnnyaTtauma geuratens 6e3 oceBoW HarpysKu,
NMPUITOXEHHON K BaJly B HY)>XHOM Hanpas/ieHuHy,

MOYXET MPUBECTU K MOBPEKAEHUNIO PaAMaNbHO-YMOPHbIX
NoALWNMHNKOB.



10

3GZF500730-85, PEL. H ML 05-2022

4.3 NpoBepKa CONPOTUBNEHUNA N30NALUN

Mpu nepBOM BBOAE B 3KCMNyaTaLmio, nocne ganTenb-
HbIX NIEPUOAOB NPOCTOS UN XPAHEHUS, A TAKXKe NpuU
BO3HMKHOBEHWNM NOJO3PEHNIN Ha Haln4Yme OTCbipeBLUen
06MOTKN HEOBXOAMMO U3MEPATb CONPOTUBNEHNE
nsonaumm (CH). 3ToT napamMeTp cnepyeT onpenensTb
HenocpepCcTBEHHO Ha KeMMax ABuratensa nocne
oTcoeguHeHUNA NUTaloWwmnx Kabenem, YTobbl OHU

He UCKaXKanu pesynbTaTbl USMEPEHUN.

YpoBeHb CONPOTUBIEHNSA YKa3biBaeT Ha HAJEXKHOCTb
BCEN M30SLUMN B LLeNOM. B HOBbIX MallMHaX 3TOT NoKa-
3aTeNib 06bIYHO COCTaBNAET ThicA4YM MOM, NO3TOMY
KpalrHe Ba)KHO C/leAnTb 3a U3BMEHEHNEM CONpoTUBNe-
HUA, YTO6bI 3HATb O COCTOAHUM CUCTEMbI U3ONALMUN.
Kak npasuio, conpoTmBneHne n3onaumm He JOMKHO
onycKaTbcsa HuUXke 10 MOM. OHO HM B KOEM C/ly4ae He
[OJHKHO 6bITb MeHbLe 1 MOM (Npu nsmepeHumn

c ucnonb3osaHneM HanpsxeHnsa 500 nam 1000 B
NOCTOAAHHOrO TOKa 1 TeMnepatype 25 °C). ConpoTusne-
HVe N30NALNN cnedyeT yMeHbllaTb BABOE Ha KaXable
20 °C nosbllWeHNA TeMnepaTypbl.

[ns npuBefeHNsA CONPOTUBNEHUS N30NALMU K HeO6XO-
AUMOI TeMnepaType MOXHO NCMOJb30BaTb PUCYHOK 1
B pasgenell.

4.4 dyHpaMeHT

BcClo OTBETCTBEHHOCTb 3a NMOArOTOBKY ¢yH,ﬂaMeHTa
HeceT KOHEYHbI NONb30BaTe b.

MeTannuueckune pyHpaMeHTbl JOMKHBI 6bITb OKPaLLEHbI
AHTUKOPPO3MOHHOM KPACKOWN.

JinHenka

Bo nsbexaHve prcKa nopaxeHus
3/IeKTPUYECKUM TOKOM KOpnycC ABUraTens
AOMKEH 6bITb 3a3eM/E€H U O6MOTKM
pasps>KeHbl HEMeANeHHOo nocne
M3MepeHuNs CONPOTUBIEHUS U3ONALMN.

BHVUMAHMUE!

Ecnu conpoTuBneHne n3onaumm He focTuraeTt 3TanoH-
HOrO 3HaYeHUs1, 3TO O3HaYaeT, YTO O6MOTKN UMeIOT
NOBbILEHHYIO BNAaXXHOCTb M MOAJIEXaT CyLUKe B Neyun.
TeMnepaTypa B Neyun fomKHa NOALEPKNBATLCA Ha
ypoBHe 90 °C B TeueHue 12-16 yacos, 3aTeM — Ha
ypoBHe 105 °C B TeyeHuMe 6-8 yacos.

Ha nepunop HarpeBa HeO6XOAMMO yAaNUTb NPO6KN U3
C/IMBHbIX OTBEPCTUI N OTKPbITb KpaHbl (MpU NX HaNn-
umn). Mocne CyLWKM CNMBHbIE MPOGKU HYXKHO YCTaHO-
BUTb Ha MecTo. [la)ke Npu HaNUYNKM CIMBHBIX MPOBOK Ha
BpPEeMS CYyLLUKMN PEKOMEHAYeTCA CHATb TOPLEBbIE WUTbI

M KPbILWKW COeAUHUTENTbHbIX KOPOBOK.

O6MOTKMK, Ha KOTOpPbIE Monasia MopcKas Boaa,
KakK npaeunno, Heo6xo4nMo nepeMoTaTh.

®dyHAAMEHT AOMKEH 6blTb POBHbIM M [OCTATOYHO
NPOYHbIM, UTO6bI BbIAEPXKMBATb MOTEHLMANbHbIE
Harpysku B peXXrMe KOPOTKOr O 3aMblKaHMs. KOHCTPyKuns
1 pasmepbl byHAAMEHTa AOMKHbI UCKITIOUYATb nepegady
BM6paLUK Ha ABUraTeslb U BOSHUKHOBEHWE Pe30HAHCHOM
BU6pauun. CM. PUCYHOK HIKe.

MpumMmeyaHue. Pa3Huua no BbicoTe
He poKHa npesbiwath £ 0,1 MM
OTHOCUTENbHO MeCcTa YCTaHOBKM
no6on gpyron nansl ABuraTens.

MecTo ycTaHOBKM nanbl
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Mpw ncnonb3oBaHUU CTaHAAPTHOM Npoueaypbl
6anaHCMPOBKA ABUraTe s BbIMONHAETCH C MOMOLLbIO
MONYLUMOHKMU.

BanaHcMpoBKYy NonyMy$T UM peMeHHbIX LUKMBOB
HEO6XO[MMO BbIMOJIHATL MOC/E PACTOUKM LWMNOHOYHOM
KaHaBKUW. BanaHcMpoOBKa JOMKHA NPOU3BOAUTLCA

B COOTBETCTBUM C METOLOM 6aNlaHCUPOBKMU,
YyKa3aHHbIM A1 JaHHOTO ABUraTens.

Y6eaumTech B HANMYMN [OCTATOYHOMO NPOCTPAHCTBA
BOKpPYr ABUraTens ans cBo604HOM LUPKYNaLUn
BO34yxa. PEKOMeHAYyeTCA OCTABNATb MEXAY KPbILWKOMN
BEHTUNATOPA U CTEHON 3230, COCTABNAOLWMNN He MeHee
NONOBUHbI AMAMeTpa BO34yX03a60pPHOro oTBepCTUSA

B KPbILWKe BEHTUAATOPA. [LONONHUTENbHbIE CBEAEHUA
npuBefeHbl B KaTanore nsgenuin v Ha rabapuTHbix
yepTexwax, KoTopble MOXXHO HANTU Ha Be6-canTe No
appecy: www.abb.com/motors&generators.

O6ecneveHne NpaBUIbHON LEHTPOBKU UMeeT 6obluoe
3HaYeHMe AN UCKNIOYEHUA BUGPaLUK, a TaKKe
NOBPEXAEHUN NOALMMHUKOB 1 Bana.

3aKpenuTe gBuratesnb Ha GyHAAMEHTE C MOMOLLbIO
NOAXOAALNX GONTOB UAU WNUMEK, MeXAY byHAAMEHTOM
1 onopamu gBuraTtens Heo6xXxoANMO YCTaHOBUTD LLANGbI.

Mcnonb3yiiTe Hagnexalme MeToabl LEHTPOBKM
nBuraTens.

Mpu HeEO6XOAMMOCTU NPOCBEPNNTE B TPEBYEMbIX
MeCTaX YCTaHOBOYHbIE OTBEPCTUA U 3aKpenuTte
YCTAHOBOYHbIE WTbIPU.

PeMHU fOMKHbI 6bITb HATAAHY Tbl B COOTBETCTBUU

C yKa3aHWAMM NOCTaBLMKA NPUBOJZHOIO
060pyAOBaHUSA. 3anpeLLeHo NpeBbiWaTb MaKCUManbHoe
yCUAne HaTaXeHUsa peMHel (T. e. pagmanbHble Harpy3sKu
Ha NOALIMMHUKM), YKa3aHHOe B KaTanorax usgenuin.
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4.5 bBanaHcupoBKa 1 nocagKa nonymyo¢r
U PEMEHHbIX LUKUBOB

Bo nsbexaHune noeppexageHna noaWUMNHUKOB U YNJTIOTHe-
HUN Ana nocagku I'IOJ1yMy¢T N PeEMEHHbIX LUKNBOB Ha Ban
ABUraTenda ncnonbsyeTtcs CI'IeLl,VIaﬂbeIVI UHCTPYMEHT.

KaTeropuyecku sanpellaeTcs BbINOMHATbL NOCaaKy/
LEMOHTaX NMoNyMybThbl UV PEMEHHOTO LIKMBA 32 cYeT
NPUIOXKeHUS yAaPHOI Harpy3Ku, a Takxe 4eMOHTUPO-
BaTb MX C MOMOLLbIO Pblyara, ynmpas ero B Kopnyc
asurartens.

4.6 MOHTAaXX U LLeHTPOBKa agBuUrartens

TOYHOCTb MOHTaXa NonyMy$Tbl: OTKIOHEHNe 3a30pa b
He JomKHo npesbiwaTb 0,05 MM, pa3HocTb al — a2
TaK)Xe He fo/mKHa npesbiwaTtb 0,05 MM. CM. puc. 2.

Mocne oKOHYaTeNbHOM 3aTSXXKW 6ONTOB MW WINUIEK
MOBTOPHO NpoBepbTe NPaBUIbHOCTb LEHTPOBKW.

He ponyckanTe npeBbileHUA BOMYCTUMbIX HAarpy3oK
Ha NOALWMMAHNKMW, YKAa3aHHbIX B KaTanorax usgenui.

Y6enuntech B LOCTATOUYHOW LUPKYNALUN BO3AYXa BOKPYT
nBuratens. yéegutech, YTO HaxoasaWwmMecs psagom
YCTPOMCTBA MU NPSAMbIE NTyYN CONTHEYHOTO CBeTa

He HarpeBaloT gBuraTenb.

Mpw MCNONb30BaHUM ABUTraTENEN C MOHTAXXOM

Ha ¢naHue (Hanpumep, B5, B35, V1) Heo6xoanMo
y6€eAnTbCS B TOM, UTO UCMO/b3yeMOe KOHCTPYKTUBHOE
peweHne o6ecneuymnBaeT LOCTATOUYHYIO LUPKYNALUIO
BO3/JYyXa BAOMb BHELIHEN NOBEPXHOCTM PpnaHua.

4.7 PapunanbHble YCUIUA U peMeHHble nepeapavu

Upe3sMepHOoe HaTAXKeHWe PeEMHS NpuseaeT
K MOBPEXAEHUIO MOALIMMHUKOB Y MOXET
NPUBECTU K NOBPEXAEHMIO Bana.

BHVUMAHMUE!




12

3GZF500730-85, PEL. H ML 05-2022

4.8 ABurartenu co CJiIMBHbiIMU OTBEPCTUAMU

NN KOHOeHcaTa

Y6e,|:w|Ter, YTO C/ZIBHbIE OTBEPCTUA U I'Ip06KM
HanpaB/ieHbl BHU3. Y pBuratenen, PaCcnoONOXeHHbIX
BEPTUKAJIbHO, CINBHbIE OTBEPCTUA MOTYT 6bITb
pPacnonoXeHbl FOPU3OHTaJIbHO.

Mpu nocTaBKe ABuratenen CIMBHble OTBEPCTUSA He
3aKpbIBalOTCA CNeunanbHO NPesyCcMOTPEHHbIMU
repMeTUYHbIMU NNACTUKOBbLIMKU NPo6KaMu. B ycnosusax
BbICOKOM 3aMblNeHHOCTN clefyeT 3aKpbiTb BCE C/IMBHbIE
oTBepcTuA.

4.9 PasBogKa Kabeneu n aneKkTpnyecKkmne

NnoAaKNIOUYEeHUs

B coeanHUTENBbHON KOPO6KE CTAHAAPTHOrO OQHOCKO-
POCTHOrO ABUraTens, Kak NpaBuo, NpefyCcMOTPEHbI
LEeCTb CUIOBbIX KNIEMM U HE MeHee OLHOM KNeMMbl
3a3eMneHus.

KpoMe cunoBbIX KNIEMM U KJIEMM 3a3eMIeHUs,

B KOPO6Ke MOryT 6bITb MPeAYyCMOTPEHbI COefUHEHNS
O TEPMUCTOPOB, aHTUKOHAEHCATHbIX HarpeBaTenemn
M BCMOMOTraTesibHbIX yCTPOWCTB.

[Ona nogcoenuHeHNs BCeX CUNOBbIX Kabenen Heo6xoaMMo
MCMoNb30BaTb KabenbHble HAKOHEUYHUKN. Kabenu Bcno-
MOraTesibHbIX YCTPONCTB MOXHO NOAK/IOYATb K KTeMM-
HbIM KOoNogKaM 6e3 NCNonb30BaHNA HAKOHEYHMKOB.

LBuratenu npegHasHaveHbl UCKIOUYUTENbHO 4N18
CTaLMOHAPHOIro MOHTa)a. Ecnu He yKa3aHo nHoe,
KabenbHble BBOAbI UMEIOT METPUYECKYIO pe3bby.
Knacc 3awmTbl (IP) KabenbHbIX YNAOTHEHWUIN [OMKEH,
Nno MeHbLUeN Mepe, COBMNagaTb C COOTBETCTBYOWMMN
XapaKTepUCTUKAMUN COEAUNHUTENBbHbIX KOPOBOK.

Mpw Nnpoknapke kabenen cnepgyeT UCMONb30BaTb
OJ06pPEHHYI0 BTYNKY MW CrieLManbHbI COAUHUTEND.

Ka6enun AOJIKHbI 6bITb MEXAHNYECKU

o 3alMLLEHbI M 3aKpenneHbl B611M3n
coeiNHUTENbHOM KOPOGKU COrnacHo
Tpe6oBaHuAM cTaHpapTa IEC/EN 60079-0

M MEeCTHbIX CTaHOAPTOB.

Heucnonb3yeMble KaGenbHble BBOAbI HYXHO 3aKpbITh
3arnyLwKamm, KoTopble COOTBETCTBYIOT yKa3aHHOMY
Knaccy 3awuTbl (IP) coegMHUTENBHOM KOPOBKMU.

CTeneHb 3alunTbl U AnaMeTp yKa3aHbl B OKYMeHTauuu,
OTHOCFIIJ.leI;ICFI K Ka6esbHbIM CanbHUKaM.

Ncnonb3ynTe KabesbHble BBOAbI
W YyNIOTHEHUA, COOTBETCTBYIOLLNE TUMY
1 AnaMeTpy NpoOBOAHUKOB.

BHUMAHMWE!

3aseMnieHune crieqyeT BbIMOMHUTD eLe A0 Nogaym
HaMpPs>KeHUA Ha MaLUMHY B COOTBETCTBUM C MECTHbIMU
HOpMaMu.

KneMMma 3a3eMneHus Ha Kopnyce fomKHa 6biTb nogcoe-
OWHEHa K WuHe 3a3emneHus (PE) ka6eneM B cooTBeT-
cTBMKM c Tabn. 5 ctaHpapTta IEC/EN 60034-1.

Ta6énuua 4,1. MUHUManbHble ceYeHUsa
NPOBOAOB 3aWUTHOrO 3a3eMJIEHUSA

Mnowapb nonepevyHoro MuHuManbHoe ceyeHne
ceyeHus ¢asoBbIxX COOTBETCTBYIOLLUX
NPOBOJ,OB YCTAaHOBKM, NPOBOJ,OB 3alUTHOIO

S, MM? 3asemneHums, S, MM?
4 4

6 6
10 10
16 16
25 25
35 25
50 25
70 35
95 50
120 70
150 70
185 95
240 120
300 150
400 185

KpoMe Toro, KneMMmbl 3aLMTHOrO 3a3eMJieHus, pacno-
JIOXKEHHbIe 3a NpefenamMm aNeKTPUYECcKoro o6opyaosa-
HUA, [OMKHbI 06ecneyYmBaTh BOSMOXHOCTb HAAEXHOTO
NoAKNOYEHNA NPOBOAOB C NOMNEPEYHbIM CEYEHNEM He
MeHee 4 MM2,

Ka6enbHble TUHUKN Mexay ceTbio n KneMmmMmamm
ABUraTensa LO/KHbl OTBeYaTb Tpe6oBaHUAM
rocyfapCcTBeHHbIX CTAHAAPTOBR MO MOHTAXY

nnéo TpeboBaHuAM ctaHgapTa IEC/EN 60204-1,

B 3aBMCMMOCTU OT HOMUHA/IbHOIO TOKa, YKa3aHHOro
Ha 3aBOACKOMN TabnyKe nsgenvs.
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Ecnu TeMnepaTtypa oKpy»atoLLen cpegbl
npesbiwaeT +50 °C, HY)XHO UCnonb3oBaTb
Kabenu, npefHa3HavyeHHble ona paboTbl
npv Temnepartype He Hmxke +90 °C.

Mpu BbI6OpE cevyeHns Kabenen Takxe
cnepyeT yYnTbiBaTb Apyrue nepeBofHble
KO3 PULMEHTDI, UCXOAA U3 YCNOBUN
BbIMOMHEHUA MOHTaMXa.

[—pe

Y6epnuTtech B TOM, YTO 3alMTa ABUTATENA COOTBETCTBYET
YCNOBUSIM OKpPYXatoLen cpeabl U KNMMaTUYeCKUM
napameTtpaM. B yacTHocTu, cnegyeT yooCcToBepUThCH,
UYTO BOJA HE CMOXeT NonacTb BHYTPb ABUraTens uin
CoeANHUTENbHbIX KOPOBOK.

[ns o6ecneyeHns COOTBETCTBUSA yKa3aHHOMY KNlaccy
3awWmThl IP yNNOTHEHUS COEANHUTENbHbIX KOPOGOK
LOJKHbI 6bITb aKKYPATHO YNOXEHbI B CNeLnanbHbIX
nasax. HennoTHoe NpuneraHne MoXeT NPUBeCTU

K nonagaHuio BOAbl NN NbINN B COEANHUTENbHYO
KOPO6KY, B pe3ynbTaTe Yero BO3HMKAET ONacCHOCTb
o6pa3oBaHMA UCKPOBOro paspaaa.

4.9.1 MopknioYeHUs ANa pa3nnyYHbIX CNOCco60B Nycka
B coegnHUTENbHOM KOPO6Ke CTaHAAPTHOMO
OJHOCKOPOCTHOIO ABUraTens, Kak npasuno,
npefycMOTPEHbI LWECTb CUJTOBbIX KJIEMM U HE MeHee
OfHOWM KNeMMbl 3a3eMJiIeHUs. 3To No3BoNseT
Mcrnonb3oBaTb NPSIMOM NYCK ABuraTens ot cetu (DOL)
VNN NYCK C NePEKNIOYEHNEM CO «3BE3[bl» Ha
«TpeyronbHuk» (Y/D).

[ns ABYyXCKOPOCTHbIX M CeLManbHbIX ABUraTenen
NOAK/IOYEHME NUTAIOLWEN TMHUMN AOJIKHO 6biTb
BbIMO/IHEHO COrNacHO MHCTPYKLMSAM Ha TabnnuKe,
KoTopas pacrnosioXkeHa B COeAUHNTENbHON KOPO6Ke,
NM60 yKasaHWsAM M3 PyKOBOACTBA MO 3KCnayatauum
arperara.

Hanpsi»>xeHne n cnocob NoAKIIOYEHUS YKa3aHbl Ha
nacnopTHOM Tabnnuke.

MpsaMoi nyck oT ceTu (DOL):
MOYHO NCMOMb30BaTb COEANHEHMA MO CXeMe «3Be3fa»
(Y) unu «TpeyronbHuk» (D).
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HanpuMep, o603HayveHue «690 VY, 400 VD» yKka3biBaeT
Ha coeguMHeHMe No cxeMe «3Be3fa» gnsa 690 B
M coeiMHEHME MO CXeMe «TpeyronbHuk» ansa 400 B.

MycK nepeKilo4YeHneM CO «3Be3Abl» Ha «TPEYroNIbHUK»
(Y/D):

Mpw coefUHEHNM MO CXeMe «TPeYrOfbHUK» NofaBaemMoe
Ha ABUraTesib HanpsXXeHne JOMKHO PABHATHCS 3HAYEHMIO,
yKa3aHHOMY B €ro HOMUHAJIbHbIX XapaKTePUCTUKAX.

Ypanute Bce nepeMbiYKn Ha KNeMMHOM KonogkKe.

LApyrue cnoco6bl MycKa U XXeCTKUE YCNOBUsA NyCKa

Ecnv ncnonb3yloTcs gpyrue BapmaHTbl Nycka (HanpuMmep,
npeo6pasoBartenb UM YCTPONCTBO NNABHOMO NycKa ANns
peXxnmoB paboTbl S11 S2), cumTaeTcs, YTO yCTPOUCTBO
«M30JIMPOBAHO OT 3/IEKTPOCETH BO BpeMs paboThbl
3KﬂeKTI/|HeCKOI‘/’I MalWnHbI» B COOTBETCTBUU CO
cTaHgapToM IEC 60079-0, n NnpuUMeEHeHMe TeNIoBoOM
3alWMTbl He IBNIAETCA 0653aTeNbHbIM.

4.9.2 MoAaknouYeHne BcrnoMoraTtesibHbIX yCTPOWCTB
Ecnu aBUratenb ocHaleH TePMUCTOPAMU UK APYTMMU
pe3ncTuBHbIMU TepMmogaTumnkamm (Pt100, Tepmopene

M T.M.) U BCMOMOraTeibHbIMU YCTPONCTBAMMU,

MX NOACOeANHEHNE N SKCMIyaTaLmsa OMKHbI
NPoun3BOAUTLCA HaAeXalmM o6pa3om.

[ns HeKoTopbIx o6nacTe NPUMEHEHUS NCMOJIb30BaHNE
TenJoBOW 3alnTbl ABNsETCS o6s3aTenbHbIM. Bonee
noapo6HYo MHGOPMALUIO MOXHO HANTU B JOKYMEHTAX,
nocTtaeisieMblx C gBuratenem. CxemMbl COeUHEHNI ANA
BCMOMOraTe/ibHbIX YCTPONCTB U COOTBETCTBYOLME
KNeMMbl HAXOAATCS B COEAUHUTENIbHON KOPOBKe.

MaKcuManbHoe u3aMepuTeNibHOEe HanpsiXKeHne
TEPMUCTOPOB cocTaBnsaeT 2,5 B. MaKCMManbHbI
M3MepuUTeNbHbIN TOK AnsA Pt100 paBeH 5 MA.
Ncnonb3oBaHne 60nee BbICOKOro U3MepuUTeNbHOro
Hanps>XeHUa NN TOKa MOXKeT MPUBECTU K MONYYEHUIO
OLWMB60YHbIX MOKa3aHU UK BbIXOAY U3 CTPOS AaTumKa
TeMmnepaTypbl.

M3onauusa gaTtymkos TeMnepaTtypbl AOMKHA
COOTBETCTBOBAaTb OCHOBHbIM Tpe6OBaHVIFIM
K N301441nnN MalllnHbI.

CoegnHeHUsa N HaNpaBJ/ieHNe BpaLeHus

[BuraTtenb BpalwaeTcs Mo YacoBOW CTPeNKe, ecnun
CMOTpeTb Ha TopeL, Bana C NPUBOJHON CTOPOHbI.
MocnepoBatenbHOCTb NogkatoyeHusa pasLl, L2,
L3 K KneMMaM nokasaHa Ha puc. 3.

[na n3MeHeHNA HanpaBneHus BpaLleHnsa cnepyeT
NoMeHsATb MecTaMu ABa No6bix pasHbIx Kabens.

Ecnv gBuraTtenb ocHaweH BEHTUNATOPOM
OOHOCTOPOHHEro BpalieHuna, y6eJJ,VITer B TOM,

4YTO Hanpae/ieHWe BpalweHna COoOTBeTCTByeT
HanpaBneHUIO CTPpEenNkKNu, HaHeceHHOM Ha nosuraTtenb.
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5 3Kcnnyatauus

5.1 O6wue cBepeHunna

LBuratenu npegHasHaveHbl 418 3KCnayaTaumm
B NPUBELEHHbIX HUXKE YCNOBUAX, €C/IN MHOE He YKa3aHo
Ha X NacnopTHOM TabnnuKe.

« [Buratenu npenHasHayeHbl TONbKO AN
CTaUMOHAPHOIo MOHTaXa.
« Pa6ouunit pranasoH TeMnepaTypbl OKpYKatoLLemn
cpepdbl: oT-20 go +40 °C.
MakcuManbHas BbicoTa Hag ypoBHeEM Mops: 1000 M.
MaKcMMarnbHble OTKIOHEHUNA HANPAXEHUA MUTaHUA
M YacTOTbl HE OOJKHbI MPEeBbIWATh NPeenos,
YKa3aHHbIX B COOTBETCTBYOLWMX CTaHAapTax. Jonyck
no HanpsXeHuto NuTaHua: £5 %, no yacrtore: £2 %,
CcM puc. 4 (ctaHpapT IEC 60034-1, nyHKT 7.3, 30Ha A).
MpepnonaraeTcs, YTo 06a MaKCUMabHbIX
3HaYeHUs He JOCTUTATCA OAHOBPEMEHHO.

[Buratenb MOXXHO UCMNONb30BaTb TONIbKO MO CBOEMY
NPsSIMOMY Ha3Ha4YeHUo. HoMUHanbHble NnapameTpbl

1 YCJIOBUA 3KCMNIyaTaumm NPUBOAATCSA Ha MACNOPTHOM
Tabnuuke. KpoMe TOro, fO/MKHbI 6bITb CO6MI0AEHBI BCE
Tpe60oBaHMS HACTOALLEro PyKOBOACTBA U APYTrNX
MHCTPYKUUIA U CTAHAAPTOB.

B cnyyae npeBbIEHNS YCTAHOBEHHbIX NPEAENoB
Heo6X04MMO NPOBEPUTL AaHHbIE ABUTraTeNs

M YCTaHOBKMU. 3a ONONHUTENBbHOM UHOPMaLmen
o6paluanTecb B KomnaHuio ABB.

Hecob6ntopeHune nto6bIX UHCTPYKLUUI UK
HapylweHne pernaMmeHTa TEXHUYECKOro
06CnyXUBaHUSA 060PYA0BaAHUSA MOXKET
nocTaBuUTb Nof yrposy 6e3onacHocTb

N TEM CaMbIM UCKTIOYNTb BO3BMOXHOCTb
hanbHeuLWero UCNonb3oBaHWA ABuratens.

BHUMAHWE!
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6 HW3KOBOJIbTHbIE ABUraTeNnu
C peryimpyeMomn 4actoTomn BpaLLeHus

6.1 BBepeHue

B 3TOM pa3fene pyKOBOACTBA NpUBEAEHbI
LOMOIHUTENbHbIE UHCTPYKLUN NS ABUraTenen,
nNUTaHWe Ha KOTopble MoJaeTcsa yepes
npeo6pa3soBaTenun YacToTsbl. [UTaHMe Ha gBUraTenb
MOXHO MoJaBaTh TONIbKO OT OQHOro npeo6pasosaTens
yacToTbl. TaKKe He fonycKaeTcsa napannesibHoe
NOAKIOUYEHME HECKONIbKUX ABUraTENeN K O4HOMY
npeo6pasoBaTesto YacToTbl. KpOMe TOro, HY>KHO
CTpOro co60aaTh BCe yKa3aHUA U3roToBUTENA
npeo6pasoBaTenemn.

6.2 U3onaumnsa o6MoTKu

B cnyyae akcnnyaTauum npMBoAOB C perynnpyemon
CKOPOCTbIO Ha O6MOTKe ABUraTens BO3HUKaloT 6onee
BbICOKME nepenagbl HANpAa>XeHusd, 4em npu
MCMNONb30BaHUM CTAaHAAPTHONO CUHYCOMAANbHOIO
Hanps)eHus. Mo3ToMy NnapameTpbl U3onALUN
O6MOTKM ABUraTens, a Takyke ¢punbTpa Ha Bbixoae
npeo6pasoBaTensa cnefyeT paccuMTbiBaTb

B COOTBETCTBUU C NpUBeAEHHDbIMUN HUXKE UHCTPYKLUMNAMN.

6.2.1 Bbi6op uzonauumn o6MoToK ans
npeo6pasoBarteneii ABB

[Ons oguHOYHbIX NpuBofoB ABB (Hanpumep, cepun
AC_8__WAC_5__)canopHbiM 610KOM NUTaHUA

6.3 Tennosas 3almnTa

BonbWMHCTBO ﬂBVIFaTeﬂePI, OMMNCaHHbIX B HacToAWeEeM
PYKOBOACTBE, OCHaLLeHbl TEPMUCTOPAMM

C MOJNIOXKMNTENIbHbIM TEMMepaTyPHbIM KO3PPULMEHTOM
(PTC) unu ppyrmmMmn TvnamMmm TepMopesncTopos

B 06MOTKax cTaTopa. Mbl peKkoMeHAyeM NoAKo4aThb
MX K npeo6pa3oBaTesiio 4acToTbl. JLlONONHUTENbHYIO
MHbopMauuio cM. B pasgene 4.9.2.

JAns NPUHATUA peLleHna O BO3MOXXHOCTH
MCNONb30BaHUA ABUTraTeNell HEKOTOPbIX TUNOB
B CMCTeMaXx cneunanbHOro HasHa4vYeHus namn co
cneumanbHbIMU MOAUPUKALUSAMUN KOHCTPYKLUMU
KoMnaHun ABB MoykeT noTpe6oBaTtbcs
AONONHUTeNbHass UHGopMaLms.

(HEKOHTpONMpyeMoe HanpsieHne NOCTOAHHOro TOKa)
M30NALNI0 OGMOTOK 1 GUNBTPLI CneayeT BbibupaTb Npu
nomoum Taénumubl 6.1.

6.2.2 Bbi60p n30nALUM O6MOTOK ANS BCEX APYrux
npeo6pasoBareneu

Mepenafbl HANPsHKEHUS HEO6XOAMMO OrPaHNYMNBATD.
CBAYXXUTECH C MOCTABLYMKOM CUCTEMbI, YTO6bI NONYyUNTb
KOHCYNbTaLMI0 OTHOCUTENbHO 6e30MacHoro
Mcrnonb3oBaHuAa o6opynoBaHusa. MNpu onpegeneHum
pasMepoB ABuraTens Heo6xXoAMMO yUUTbIBATb
noTeHuwmnanbHoOe BINAHNE ¢I/IJ1prOB.



16 3GZF500730-85, PEL. H ML 05-2022

6.4 MNoALIMNMHUKOBDbIE TOKM

Heo6x0A1MMO Ucnonb3osaTb NPUBEAEHHbIE HUXKE UHCTPYK-

LMM 1 faHHble B Tabnuue 6.1 ans BbiGopa NoaxXoaALMX
N30IMPOBaHHbIX MOALWNMHUKOB UV MNOALIMMHUKOBbIX
y3noB, dunbTpoB cUHPa3HbIX MOMEX, a TaKXKe COOTBET-
CTBYIOLLMX METOA0B MNPOKIAAKN Kabenen 1 3a3eMneHuns.

Ta6nuua 6.1 Bbi6op nsonauum o6MoToK
Ans npeo6pasosaTeneii ABB

P, <100 kBT

P, 2 100 kBT
IEC315 < TunopasmMep
Kopnyca < IEC355

P, 2350 KBT unun
IEC400 < TunopasmMmep
Kopnyca = IEC450

U,<500B CTaHpapTHbIM ABUraTenb

500B>U, <600B CTaHpapTHbIN ABUraTenb
+ dunbTp dU/dt (peakTop)
nnn

YcuneHHasa nsonaumsa

500B>U, <600B
(anvHa KabenbHoM
NWHUKM > 150 M)

CTaHAapTHbIN ABUraTesnb

YcuneHHasn nsonaums
+ dunbTp dU/dt (peakTop)

600B > U, <690B

600B>U, <690B
(anvHa kKabenbHON NMHUN
> 150 M)

YcuneHHas nsonaumsa

CTaHfapTHbIV ABUraTens
+ MOALWMMHUK AN
HEMNpPUBOLHOMN CTOPOHbI

CTaHpapTHbIM ABUraTenb
+ dunbTp dU/dt (peakTop)
+ NOALWMUMHUK Ana
HEeNPUBOAHOMN CTOPOHbI
nnn

YcuneHHas nsonsaums

+ NOALWUMHUK AN
HenpuBOAHOW CTOPOHbI

CTaHfapTHbIV ABUraTens
+ NOAWMUNHUK ANs
HEMNpPUBOAHOWN CTOPOHbI

YcuneHHas nsonaums

+ ¢unbTp dU/dt (peakTop)
+ MNOALWMWNHUK AN
HEeNpPUBOAHOM CTOPOHbI

YcuneHHas nsonsums
+ MNOALWMWNHUK AN
HENPUBOLHON CTOPOHbI

CTaHAapTHbIV ABUraTenb

+ NOAWMNMNHUK ANA
HEeMNPUBOLHOMN CTOPOHbI

+ GUNbTP CMHPa3HbIX MOMeEX

CTaHAapTHbIN ABUraTenb

+ NOAWMNMHUK ANA
HENPUBOJHOWN CTOPOHDI

+ dunbTp dU/dt (peakTop)

+ GUNbTP CMHPA3HbIX MOMEX
nnn

YcunneHHasa nsonaumsa

+ NOAWMNMNHUK anA
HEenpPUBOAHOM CTOPOHbI

+ GUNbTP CMHPA3HbIX MOMEX

CTaHfapTHbIV ABUraTenb

+ NOALWMNMNHUK ANs
HEeNpPUBOAHOM CTOPOHbI

+ GUNbTP CMHPABHbIX NOMEX

YcuneHHas nsonsums

+ noaWwnnHUK ansa
HENPUBOJHOWN CTOPOHDI

+ dunbTp dU/dt (peakTop)
+ $UNbTP CMHPA3HbIX MOMEX

YcuneHHasa nsonaumsa

+ NOAWMNNHUK Ansa
HEeNPMBOAHOM CTOPOHbI

+ GUNbTP CMHPA3HbIX MOMEX

6.4.1 YcTpaHeHue nopWnnHUKOBbIX TOKOB

c noMoluybio npeo6pasosarteneit ABB

Mpwu skcnnyaTauum npeobpasoBaTtenen yactoTol ABB
(Hanpumep, cepunn AC_8__unAC_5_ _) c aMopHbIM
6710KOM NUTaHUA cnepyeT ncnonb3oBatb Tabnuyy 6.1,

UTO6bI N36€XKaTb NOABNEHUSA BpeAHbIX NOAWNMHUKOBbIX

TOKOB B ABuUrartensax.

PeKkoMeHAyeTCsl yCTaHaBAMBaTb U30/IMPO-

BaHHble MOALWUNMNHUKN C BHYTPEHHUMM
/NN BHELWHNMWN OTBEPCTUAMM, NOKPbI-
TbIMW OKCML,OM anioMUHUSA, TG0 KepaMm-
yeckune nsgenusa. Ha noKpbITMA U3 OKCHAaa
aNIOMUHMA TaKXKe crefyeT HaHeCTn
repMeTuK, YTo6bl NPefOTBPATUTbL MNPO-
HUKHOBEHME P3N 1 BNaru B NOPUCTYIO
CTPYKTYpPY. TN N30NALMN NOAWNMHUKA
yKa3aH Ha nacnopTHOM Tabnuuke aBura-
Tensa. U3aMeHeHMe TMNa NOAWNNHUKA NN
MeToAa U3oNaLMnN 6e3 paspeLleHns KOM-
naHuun ABB cTporo 3anpeuieHo.

[—pe

6.4.2 YcTpaHeHMe NoALWUNHUKOBbIX TOKOB

C noMolbio Apyrux npeo6pasoBarenen
OTBETCTBEHHOCTb 3a 3aLUUTY ABUraTeNs U BCEro
o6opynoBaHUA, NPMBOAUMOTO B leNCTBUE C ero
noMoLWbLo, OT NOAWLNMNHUKOBbBIX TOKOB HECeT
nonb3oBaTesb. B KauecTBe pyKOBOAALLMX YKA3aHUN
MOXHO UCMONIb30BaTb MHCTPYKLMW U3 pa3pena 6.4.1,
OJLHAKO OHW NOAXOAAT He A1 BCeX CUTyauui.
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6.5 Mpoknapgka Kabenen, 3azemMneHne
M 3J/1IeKTPOMAarHUTHas COBMeCTUMOCTDb

YT06bl 06ecrneunTb HaaNexallee 3a3eMsieHne n coénoge-
HUe BCeX MPUMEHNMbIX TPe6OBaHWUI MO 3NIEKTPOMArHnT-
HOI COBMECTUMOCTM, ANA ABUTraTenen MOLWHOCTbIO CBbille
30 KBT cnepyeT ncnonb3oBaTb 3KPaHUPOBaHHble CUMMe-
TpUYHble Kabenu n kabenbHble yNNoTHeHUs, o6ecrieunBa-
owme aNeKTPOMarHUTHyt0 COBMeCTUMOCTb, TO eCTb
KabenbHble BBOAbI € 360-rpafyCcHbIM 3a3eMNeHMEM.

CUMMETPUYHbIE U SKPAHUPOBAaHHbIE Kabenun Tak>Ke ABNs-
IOTCA ONTUMaNbHBIM BAPUAHTOM AN1A NOAKOYEHUA
He6onblwmnx apuratenen. Heo6xogmMmMo obecneymnTb
360-rpaaycHoe 3a3eMneHune Bcex KabenbHbiX BBOLOB,

KaK 3TO ONMUCaHO B UHCTPYKLUMUN MO MOHTAaXy KabenbHbIX
YyNNOTHeHUN. CKPYTUTE 3KpaHbl KaGenew B XKryTbl U Npu-
coefuHUTE NX K GnnKanwen knemme/WnHe 3a3eMneHns
BHYTPM COeAMHUTENbHOM KOPOG6KU, WKada Nnpeobpasosa-
TeNnAUT. N.

Bo Bcex Toukax Nofko4eHNss Heo6xo-
Y AMMO UCNoNb3oBaTh KabenbHble yrioTHe-
Hus, o6ecneynBatrowme 360-rpagycHoe
1 3a3eM/eHune, HanNpuMep, B Asurartene,
npeo6pasoBarere, 3alMTHOM MepeKto-
yaTene (Npw ero HaIMUUN) U T. 4.

6.6 Pa6ouas CKOpPOCTb

EcnnyacrtoTa BpalweHus 60/blLe HOMUHAIbHOIO
3Ha4yeHus, yKasaHHOro Ha 3aBO,D,CKOI‘/‘I Tabnuuke asurartensa
1NN B COOTBETCTBYIOWEM KaTanore npoaykuun, yﬁe,D,VITECb
B TOM, YTO He NpeBblllaeTCAa MaKCMMalbHO AonyCcTnMasn
CKOpPOCTb arperata, nmé6o KpI/ITVIhIecKI/Il;I npegen gna
KOHKPEeTHOro BapmaHTa NpuMeHeHus.

6.7.1 O6wue cBegeHus

B cnyyae ncnonbsoBaHus npeo6pasoBaTener 4acToTbl
ABB, TMNnopasMep aBuUraTenen MoXXHoO onpeaennTb Npu
noMoLuu crneymanbHom nporpammsl DriveSize. 3ToT
None3HbI NHCTPYMEHT MOXHO 3arpy3uTb C Be6-canTa
KoMnaHuu ABB (www.abb.com/motors&generators).

Mpu ycTaHOBKe Npeo6pasoBaTtenen Apyrux MapoK
TUnopasMep ABuUratens Heo6xoaMMo BbIGUpPaTb
BPYUYHYt0. 32 AONONHUTENbHOM NHPopMaLumen
obpalanTtecb B KoMnaHuo ABB.

Harpy3ouHble KpuBble (UNN KPUBble [OMYCTUMOM
HarpysKu) CTPOATCA UCXOAA U3 HOMUHAIBHOMO MUTalo-
wero HanpseHus. PaboTa c nogayveit HanpsaXeHns
HaMHOTO HUXXE U/ Bbille HOMUHANIbHOTO MOXET NpuBe-
CTU K CHUXXEHWIO MPOU3BOANTENIBHOCTU 060PYA0BAHUSA.

[Ons nBuratenemn c Kopnycom Tunopasmepa IEC 280

n 6onblie HeO6Xx0AMMO o6ecneynTb ONONHUTENbHOE
BblpaBHUBaHMeE NOTEHLNANOB MEXAY KOPMycoM
ABUTraTens u NPUBOANMbBIM B iIeicTBUE o60pyaoBaHneM
(KpoMe cuTyaummn, Korga ABuraTenb U Takoe
o60pyaoBaHMe yCTaHOB/EHbI HA O6LWEM CTaNbHOM
ocHoBaHuK). B 3ToM cnyyae cnepyeTt NpoBepuTb
NPOBOANMOCTb CTa/IbHOFO OCHOBAHUSA Ha BbICOKMNX
yacToTax, HanpuMmep, NyTeM N3MepeHns PpasHoOCTH
NnoTeHLWanoB Mexay AeTansimMu.

Bonee noapo6Hyo nHPopMaLmio 0 3a3eMIeHnn

M noacoeAMHEHNN Kabenen YacTOTHO-PEerynnpyeMbix
NPYBOAOB MOXXHO HaliTV B PYKOBOACTBE
«3a3eMneHne N NoAcoefMHeHe CUCTEMbI MPUBOAA»
(koq: 3AFY 61201998).

6.7 Ucnonb3oBaHMe gBUraTeneun ¢ perynmpyeMon
YaCTOTOM BpalleHusa

6.7.2 Harpy3ouHas cnoco6HOCTb gBUrarenem
cnpeo6pasoBaTtensiMu cepum AC_8_ _ c npsAMbIM
ynpaBieHUeM KpyTawmuM MoMeHToM (DTC)
HarpysouHble KpuBble, MPeACcTaBNeHHbIE HA PUCYHKaX
5a-5d, ucnonbsytotca ana npeobpasosatenen ABB us
cepnn AC_8_ _ C HEKOHTPONNPYEMbIM HaNpPs>KeHNeM
NOCTOSIHHOIO TOKa M NPSAMbIM YNpaBlieHNEM KPYTALWMNM
MoMeHTOM (DTC). Ha HUX NoKa3aH OPUEHTUPOBOYHbIN
MaKCUManbHbI HEMNPEPbIBHbIN KPYTALWMIA MOMEHT Ha
Bafly ABUraTens B 3aBUCMMOCTM OT YaCTOTbl MUTAIOLLEFO
Hanps>XeHus. BbIxoQHOM KPYTALLMA MOMEHT AaeTcs

B NpoueHTax OT HOMUHANbHOIO KPyTALWEro MOMeHTa
ABuratens. 3HayeHUs yKasaHbl TONIbKO B CMPaBOYHbIX
uensx — 6onee TOYHYO MHPOPMaALMIO MOXKHO MONYUYUTb
no oTAeNbHOMY 3anpocy.


www.abb.com/motors&generators
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® MpeBbiweHVe MaKCUManbHOM
CKOPOCTU BpalLeHUs ABUraTens u Bcero
1 ncnonb3syemMoro o60pynoBaHus ABnseTcs

HegonycTuMbl m!

6.7.3 Harpysou4Has cnoco6HOCTb fABUraTenemn
cnpeo6pasoBaTtenamu cepun AC_5_ _

Harpy3souHble KpuBble, NpeACTaB/IeHHbIe Ha PUCYHKaX
5a-6d, ncnonbsytoTtcs gna npeobpasosartenent ABB ns
cepun AC_5_ _. Ha 3TuX n3obparkeHnax nokasaH
OPUEHTUPOBOYHBI MaKCMMaSIbHbIA HEMPEPbIBHbIN
KPYTALMA MOMEHT Ha Bany ABUraTesna B 3aBUCMMOCTHN OT
YaCTOTbI MUTAIOLLErO HANPSAXXeHUS. BbIXOAHON KPY TALLNA
MOMEHT [AeTCs B NPOLEHTAX OT HOMUHANIbHOIO
KpyTALLEro MOMeHTa ABUraTens. 3HaueHus yKasaHbl
TOJNBbKO B CMIPABOYHbIX LiefIsiX — 60ee TOYHYIo

MHbOPMALMIO MOXKHO MOMYUNTb MO OTAENIbHOMY 3aMpocy.

Y MpesbiWeHe MaKCManbHOM
CKOPOCTW BpallleH1a ABuratens n sBcero

1 ncnonb3syemoro o6opyaoBaHus asnseTcs
HeaonycTuMbIMm!

Mcnonb3oBaHue asurateneit ABB c perynmpyemom
YacToToM BpaleHMa o6bIYHO He TpebyeT nepecMoTpa
HOMWHa bHbIX XapaKTePUCTUK 060pyAoBaHMSA.
MapaMeTpbl, Heo6Xx0AUMbIE ANS BBOAA
npeo6pasoBaTens B IKCMNyaTaLuio, yKasbiBaoTca Ha
OCHOBHO 3aBOACKON Tabnnyke. O4HAKO B HEKOTOPbIX
cny4vaax Ha I'IOJ:|,06HbIX ABUraTenax MoryT pasMellaTbcsa
LOMONIHUTENbHbIE TAGNNYKYN AN BAPUAHTOB
NPUMEHEHUS C PETYIMPOBKOIN CKOPOCTU.

BBoOpA, B 3KCMNyaTaLmio yCTaHOBOK C perynMpyeMon
CKOPOCTbIO HEO6XOAMMO BbINONHATL B CTPOroM
COOTBETCTBUM C MHCTPYKLMAMU MO 3KCMyaTaumum
npeo6pasoBarens 4acToThl, @ TaKXe MeCTHbIMU
3aKOHaMu 1 npaBunaMn. Heo6xooMMo TakxKe
NPUYHMMaTb BO BHUMaHWe Tpe6OoBaHNSA U OTpaHUYeHus,
YCTaHOBJIEHHbIE KOHKPETHOM NPUKNaAHON 3apavent.

Bce napaMeTpbl, Heob6xoauMble Ans HaCTpOIzKM npeo6-
pa3oBaTenda, MOXXHO HaMTU Ha 3aBOACKUX Tabnmukax
pBuratens. CaMbIMU BaXKHbIMU 3HAYEHUAMU ABNAIOTCA:
« HOMUHANbHOE HanpsAXeHue;

* HOMUWHANbHbIN TOK;

¢ HOMUHanNbHaA 4YacCTOTa;

« HOMUMHaNbHAaA CKOPOCTb;

¢ HOMUHaNbHaA MOWHOCTb.

6.7.4 Harpy3o4Has cnoco6HOCTb ABUratenen

c ApyruMu npeo6pasoBaTeisMn NnofaBaeMoro Hanps-
YeHus, ucnonbsyouwmumm LWNM-perynuposaHue

B cnyyae npuMeHeHUs Apyrux npeo6pasosartenem

C HEKOHTPONINPYEMbIM HanpsiXKeHNeM NOCTOAHHOro
TOKa M MUHUMarbHOM YacTOTOM KOMMyTauum 3 Ky,

(B pmanasoHe 200... 500 B) B kKauecTBe PyKOBOAALLNX
YKa3aHMM MOXXHO UCNONb30BaTbh MHCTPYKLMN NO
onpeeneHuto TunopasMepa asurartens, npusefeHHble
B pasgene 6.7.3. OgHaKo cnepyeT yunTbiBaTb, YTO Ha
npakTuKe gonycTuMas Tennosas Harpyska MoxeTt
6bITb HMXKE. CBSYKUTECH C NPOU3BOANTENEM
npeo6pasoBartesns UM NOCTaBLMKOM CUCTEMbI AN18
nonyyYeHnsa [OMNONHUTENbHOM MHGOPMaLUK.

o daKkTUveckas gonyctumas Tennosas
Harpyska ABuraTens MoXeT 6bITb HUXeE,
YeM NoKasaHo Ha Pabounx KPUBBIX.

6.7.5 KpaTKkoBpeMeHHble neperpysku

Kak npaBuno, KpaTKoBpeMeHHas neperpysKka geuratenen
ABB pgonycKaeTcs; X TaKXXe MOXXHO 3KCrnyaTmpoBaTb

B MPepbIBUCTOM pexkmMe paboTbl. Tunopasmepbl
ABuratenem ans Nofo6HbIX BAPUAHTOB MPUMEHeHUs!
JyuLle BCero BbIGupaTb C MOMOLLbIO Nporpammsbl DriveSize.

6.8 Ta6/INYKM C NACNOPTHbLIMU AAHHbIMU

Ha HuX npuBoanTCA cneayowas MHbopMaums:

« AMAna3s’oH CKOPOCTH;

« AMANA30H MOLWHOCTY;

« AMANA30H HaNPAXEeHUA U TOK3;

« TUM KPYTALLEro MOMeHTa (MOCTOSHHBIN UK
KBafpaTUYHbIN);

« TN Npeo6pasoBaTena U Heo6xoAMMas MUHMMabHan
YacToTa KOMMyTaLMUK.

6.9 BBopA B 3KCn/lyaTaLuio YCTAHOBOK
C peryimpyeMou CKOpOCTbIO BpalyeHuUs

® B cnyyae oTCyTCTBUA UM HETOYHOCTH
CBe[leHM He 3KCNyaTupynTe asuraTens,

1 noka He y6egutech B NPaBUIbHOCTU
HacTpoek!

[Ons noBbllweHMs 6e30MacHOCTN cucTeMbl ABB peKoMeH-
AyeT UCNOoNb30BaTb BCe NPeAYCMOTPEHHbIE B Npeobpaso-
BaTene 3alWmnTHble PyHKLUN, COOTBETCTBYOLWME
KOHKpPEeTHOMY BapuaHTy NpuMeHeHUs. Kak npasuno,

B Npeo6paszoBaTensix 3a/IoeHbl cnefyolmne GyHKLUm
(UX Ha3BaHUSA N HANMYME MOTYT OT/INYATbLCA B 3aBUCU-
MOCTW OT NPOU3BOAMUTENA U MOLENN YCTPOUCTBA):

* MUHMMaJIbHasi CKOPOCTb;

+ MaKCMMarsibHasa CKOPOCTb;

« BpeMs yCKOpeHus/3aMeneHuns;

+ MaKCUMalbHbIN TOK;

* MaKCUMasbHbIN KPYTALWMNIA MOMEHT;

« 3aWKMTa OT ONPOKMAbIBAHUSA.
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7 TexHU4YeCKoe 06CNyXMBaHNe

Mpu ocTaHOBNEHHOM ABUraTesne BHyTpU
coeanHUTENbHON KOPOBGKU MOXKET

Ha HarpesaTesibHbl€ 3/IEMEHTbI N Oona

BHUMAHWE! npaAMOro Harpesa O6MOTOK.

NMPUCYTCTBOBATb HanpaAXeHWe, nogapaeMoe

7.1 O6uwme NpoOBEpPKHU

1. Mepuoaunyecku, nNo KparHe Mepe, pas B rog,
BbIMONHANTE NPOBEPKY ABUraTens. Yactota
NPOBEPOK 3aBUCUT, HANpPUMep, OT YPOBHS
BJTAYKHOCTU OKPY>KAIOLLLEro BO3AYyXa M OT MECTHbIX
NOrofHbIX YCNIOBUN. MI3HAYaNIbHO MHTEpBan
NpoBeAeHUA MPOBEPOK MOXHO ONpeaennTb
OMbITHbIM MY TEM, @ 3aTEM KOHTPONIMPOBATb €ro
cobnogeHune.

2. ABuratenb fOMKEH COQEPKATHLCSA B YUCTOTE,
UTO6bI 06ECNeYnTb CBOGOAHYIO LUPKYNALMUIO
oxnaxpatwoliero sosayxa. Ecnu geurartenb
paboTaeT B NblNbHOM Cpefe, CUCTEMY BEHTUNALUN
Heo6X04MMO MePUOANYECKM MPOBEPATL N OYMLATD.

3. CnepuTe 3a COCTOAAHMEM YNNOTHEHUI Bana
(HanpuMep, ynnoTHUTENbHbIX Konew, V-o6pa3Horo
ceyeHus U paaunanbHbIX YNIOTHEHWUIA) U NPKU
Heo6X0AMMOCTN 3aMeHANTE Ux.

4. CnepuTe 3a COCTOAHNEM COEAUHEHUN N KPEMEXHbIX
60nToB.

5. Cneaute 3a COCTOAHMEM NOALWNMNHUKOB, onpefenss
Ha CNyX aHOMarlbHble WyMbl, U3Mepss BUGpaLnio
NN TeMnepaTypy NOALWUNHUKOB, Habnoaas 3a
BbIXOAALLEN CMA3KOWN UM KOHTPONNPYS C MOMOLLbIO
npu6opos (SPM). O6paLwanTte Ha NOFLWUMHUKMN
oco60e BHUMaHWe, KOrAa UX pacyeTHbI CPOK
CNy>X6bl NOAXOAUT K KOHLLY.

Mpu 06Hapy>KeHUM MPU3HAKOB U3HOCA ABUraTeNb
cnepyeT pasobpartb, ero y3ssbl — NPOBEPUTb U NpuU
HEO6XO[4MMOCTM 3aMeHUTb HOBbIMU. MNpK 3aMeHe
NMOALNMHNUKOB HOBbIE MOALMUMHUKW SOMKHbI MO TUMY
COOTBETCTBOBATb OPUTMHaNbHbIM. [pU 3aMeHe
NOAWMNHUKOB HEO6XO4MMO 3aMEHUTD YNIOTHEHUSA
Bana. KauecTBo M XapaKTePUCTUKM HOBbIX YMIOTHEHUN
LOMKHbI COOTBETCTBOBATb OPUIMHAJIbHbIM U3AENNAM.

Mpw nocTaBKe gBuratenemn knacca IP55 c yctaHOBNEeHHbIMU
Ha OTBEPCTUSX MPOBKAMMU KenaTeNnbHO NepuoauYecKmn
M3BNeKaTb 3TU NPOBGKU AN KOHTPOSA YNCTOTbI CIMBHbIX
OTBEPCTUI M yAaNneHns KoHAeHcaTa U3 ABuraTens.

3Ty onepaunio Heo6X0AMMO BbIMOMHATL TOIbKO Nocne
NOSIHOW OCTAHOBKMW ABUraTensi C HEYKOCHUTENIbHbIM
cobniofeHneM NpaBu TEXHUKM 6€30MacHOCTM.

7.1.1 ABurarenu B npocroe

Ecnu pBuratenb B TeYeHMe AINTENbHOMO nepuoaa
BPEeMEeHU He IKCMyaTUpPoBasncs U HAaXO4UNCS Ha
CyAHe U Ha APYroM o6beKTe, rAe OH noaseprancs
BM6paLmn, HEO6XOAMMO MPUHATL Criefylowme Mepbl:

1.

Karkable oBe Hepenu Ban ABuratens HE06xoAMMo
npoBopaymBaThb (C COCTaBNeHUEM
COOTBETCTBYIOLLEro oTYeTa) NPU NOMOLLM NYCKOBOM
cucTeMbl. ECIM Mo KakMM-TO NpUYMHAM 3anyckK
HEBO3MOXEH, CriefyeT pas B HeJeso PyKown
nepeBOAUTb BaJl B ApYyroe nosoxeHue. Bubpauums,
BbI3BaHHas APYrvM CyA0BbIM 060pyAOBaHNEM,
MOXeT NPUBECTU K TOYEYHO KOPPO3Umn
NOALWMMNHUKOB, KOTOPYH HEOBXOANMO CBECTU

K MMHMMYMY 32 CYET perynsipHoro BKNtoYeHns
ABUraTens Unv NpoBOpaYvMBaHMSA ero Bana Bpy4Hylo.
MoAWNNHNUKM HEO6XOANMO EXXEroAHO CMa3blBaTb
npu NnpoBopayYMBaHnK Bana (C cocTaBneHneM
COOTBETCTBYylOLWero oTyeTa). Ecnu Ha npuBogHoM
CTOpPOHe ABUraTens yCTaHOBJIEH POSIMKOBbIN
NOALWMMNHUK, Nepes NpoBopayYMBaHMeM Bana
Heo6X0AMMO CHATbL TPAHCMOPTHbIN pUKcaTop.

B cnyyae TpaHCNOPTUPOBKYM ABUraTens
TPaHCNOPTHbIN duKcaTop Heo6XxoaMMO

YCTAHOBUTb Ha MeCTO.

Bo nsberkaHne NoBpeXaeHUA NOAWMNNHUKOB
Heo6XoAMMO NPefoTBPATUTb BO3AENCTBUE
BU6paLMn Ha aBUraTenb. Takxe Heo6xoaMMo
cobnofaTth BCe MHCTPYKLUMU, MPUBEAEHHbIe

B PYKOBOACTBAX Mo BBOAY B 3KCMyaTauuio

M TEXHUYECKOMY O6CNyXMBAHUIO ABUraTens.

B cnyyae Heco6n0AeHNS STUX UHCTPYKUUIA
OencTBMe rapaHTUM He 6yaeT pacnpoCTPaHATLCA Ha
noppexneHunsa 06MOTOK 1 noAWNNHUKOB ABUratTens.
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7.2 CMa3biBaHMe

OcTeperanTech BpaLiaoLWmxca
KOMMOHeHTOB!

BHUMAHMUE!

MHoOrune cMasoYHble MaTepuasbl MOTYT
pa3gparkatb KOXY MK Bbi3blBaTb
BocnaneHue rnas. CobnioaanTte Bce Mepbl
NpPeAoCTOPOXKHOCTH, MpeanucaHHble
M3roTOBUTENIEM CMA304HbIX MAaTepPUasnos.

BHUMAHMUE!

TuNbl NOALWMNMHMKOB YKa3blBAlOTCS B COOTBETCTBYOLMNX
KaTasiorax usgennin, a Takxe Ha Tabnnyke c nacnopT-
HbIMW AaHHbIMUY ABUraTenen (3a UCKNOYEHNEM ABUraTe-
e caMblX MasibiXx TUMOPA3MEpPOB).

MM3HEHHO BaXKHbIM paKTOPOM, ONpeAeNaoWUM NHTEP-
BaJibl CMa3blBaHWSA NOALWMUMNHUKOB, ABNSIETCA HAAEX-
HOCTb. na onpepeneHns MHTEPBaOB CMa3blBaHUA
KoMnaHua ABB B OCHOBHOM Mo/b3yeTcsA NPUHLMMAOM «L1»
(KOTOpbIV 3aKNOYaETCS B TOM, UTO 99 % aBuratenen
[OMKHbI FAPaHTUPOBAHHO OTpa6oTaTh C 3afaHHbIM UH-
TepBanoOM CMa3biBaHUA B TEYEHNE BCEIO CPOKA CNYXKO6bl).

7.2.1 JABurarenu c nogwmUnNHUKaAMmn, CMasaHHbIMU Ha
BECb CPOK CNYXK6bI

O6bIYHO K NOALIMMHUKAM CO CMAa3KOWM Ha BECb CPOK CNY>K6bl
OTHOCSATCS NOAWMNNHUKKN 1Z, 2Z, 2RS nnmv aHanornyHole.

B cnpaBoOYHbIX Lenax cnefyet pyKkoBoACTBOBaTbCA
MPUHLUMMNOM, YTO A1 KOPMNYCOB C TUNnopasMepammn Ao
250 foCcTaTOYHOM ABNSETCSA NEPUOANYHOCTb CMa3biBa-
HMA NO NpUHUMNY L, Npu cnegytowen NpoaoKnTenbHo-
CTM aKcnnyaTaumun. B cnyyae akcnnyatauum npu 6onee
BbICOKOW TeMnepaTtype o6paTnTech 3a KOHCynbTaunen

B ABB. Mpun6nusntenbHasa ¢opmMyna ansa nepeeoga
3HayeHun L1 B 3HaueHUA Lol =20xL,.

MoTouach! N8 NOALWNNHUKOB C MOCTOSAHHOW CMa3Kon
npu TeMnepaType okpyxatowemn cpeabl 25 °Cun 40 °C:

Ta6nuuya 7.1.

Tunopas- Yucno Hapa6oTka Hapa6oTka
Mep NoNIOCOB B Yacax Npu TeM- B 4acax Npu TeM-
Kopnyca nepatype 25 °C nepatype 40 °C
56 2 52 000 33000

56 4-8 65000 41 000

63 2 49 000 31000

63 4-8 63 000 40000

71 2 67 000 42 000

71 4-8 100 000 56 000
80-90 2 100 000 65 000
80-90 4-8 100 000 96 000
100-112 2 89000 56 000
100-112 4-8 100000 89 000

132 2 67 000 42 000

132 4-8 100000 77 000

160 2 60000 38000

160 4-8 100000 74 000

180 2 55000 34000

180 4-8 100000 70000

200 2 41 000 25000

200 4-8 95 000 60 000

225 2 36 000 23000

225 4-8 88000 56 000

250 2 31000 20000

250 4-8 80000 50000

[aHHble AencTBUTENbHbI B8 YacToTbl 60 .

7.2.2 JABurartenu co cMasbiBaeMbiMU NOALWMMNHUKAMU

Ta6nuukac YKa3aHUAMU NO CMa3biBaHUIoO n o6u.w|e
peKoMeHpauun no cMasbiBaHUIO.

Ecnv gBuraTtenb ocHaweH TabNNYKOM C YKa3zaHnaMu no
CMa3blBaHUIO, coémo,qaﬁTe npueegeHHble Ha Tabnuuke
3HaveHwus.

B Ta6nunuKe C yKasaHUsAMU MO CMa3blBaHUIO NPUBEAEHbI
MHTEpPBaNbl CMa3blBaHWUA C y4eTOM 0CO6EHHOCTEN MOH-
Ta)ka, TEMNEPaTypbl OKPYIKatoLLeN Cpebl U CKOPOCTH
BpalLeHus.

Bo BpeMA NepBOro Nycka uiamv nocsie CMa3bliBaHUA NoOA-
LWMNHMKOB MOXET BPEMeHHO NOBbIWAaTbCA TeMnepaTypa
(NnpnbnunsnTenbHo B TedeHne 10-20 Yacos).

HekoTopble ABurateny MoryT 6bITb OCHALLEHbI TPUEMHU-
KaMu gns c6opa cTapon cMaskn. Cobniogante cneymanb-
Hble MHCTPYKLMN MO NMONb30BaHMUIO TAKMM 060pYyA0BaHMEM.

A. Py4yHoe cMa3biBaHUue

CMasbiBaHue paboTaloliero gsurarens

MN3BNneKnTe Npo6KM U3 BbIMYCKHbIX OTBEPCTUN UK
OTKpOMTE KpaH (Npu ero Hanuuunm).

Y6eaumTech B TOM, YTO CMA30Y4HbIN KaHan OTKPbLIT.
BBeanTe peKoMeHAyeMoe KOIMYECTBO CMa3Ku

B MOAWUMHUK.

HanTe pBuratento nopaboTtaTb 1-2 yaca, YTobbl
M3NTULLKW CMa3KU BbIWNY U3 NOALWMMNHUKA. BcTaBbTe
NPO6KU B BbIMYCKHbIE OTBEPCTUA UIIN 3aKPONTE KPaH.

CMa3biBaHMe OCTaHOBJIEHHOroO ABUrarens

Ecnv nogwmnHUKM HEBO3MOXHO CMa3aTb Ha pa60Talo-
wem asuratersie, X CMasbliBaHMe BbINOIHAETCH Nocne
€ero oCtaHOBKMU.

- B TakoM cny4yae cHavana ncnonb3yeTcs TONbKO

NoNIOBMHA PEKOMeHAYyeMoro o6beMa cMa3Ku, nocne

Yero ABUraTesto HY)>XHO AaTb NopaboTaTb B TeYeHne

HECKONbKNX MUHYT Ha MNOJTHON CKOPOCTU.

Mocne octaHoOBa gBUraTens BBeAnTE B NOAWMNMHUKN

ocTaBLUeecs KONMYeCcTBO CMa3Ku.

« JanTe gBuratento nopa6oTaTb 1-2 Yaca, a MNoTOM
YCTAHOBUTE HA MECTO CJZIMBHYIO NPO6GKY UK 3aKponTe
KpaH (Npwn ero Hanu4unm).

B. ABTOMaTnyecKoe cMa3sblBaHue

Ecnn cMasbiBaHWe BbINONIHAETCSA aBTOMATUYECKM,
Heo6X0AMMO Ha MOCTOSAHHOW OCHOBE YAANUTb CINBHYO
NPO6KY UNU OTKPbITb KpaH (Mpu ero Hanu4nm).

ABB peKoMeHAyeT NCNOoNb30BaTh TOMbKO 3/1IeKTpoMexa-
HNYecKne cucTembl.

Ecnu ncnonb3yeTcsa cMCTeEMa aBTOMaTUYECKOro
CMas3sblBaHUsA, yKa3aHHOe B Tabnunue KOMYecTBO CMa3Ku,
NPUXOAALLEECA HA KaXAbl UHTEepPBa CMa3blBaHUSA,
cnepyeT YMHOXMUTb Ha TpW. B cnyyae ncnonbsosaHus
MOZYINA aBTOMATMYECKOro CMa3biBaHUA HE60bLLOrO
pa3Mepa (0AMH-ABa KapTPUAIKA Ha ABUraTenb) cnegyet
MCMNOMNb30BaTb O6bIYHOE KONTIMYECTBO CMA3KMU.

Ecnun cmasbiBaHne ABYXMNOMOCHbIX ﬂBVIFaTeﬂef;l
BbIMO/THAETCA aBTOMATUYECKMU, cneayeT npuaepXXmMBatbca
peKOMeH,D,aLl,VIVI OTHOCUTENIbHO CMa304YHbIX MaTepunanos
ANA ABYXMNONKOCHbIX nBuratenen, KOTOpPbIe fAaHbl

B NpuMeYaHnUu K pasgeny «CMa304Hble MaTepmanbi».
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MCI'IOJ'IbByeMaH CMa3Ka AO/MKHa nogxoanTb ond aBTomMa-
TUYECKOro cMasbiBaHmna. O3HaKOMbTECb C peKoMeHaa-
UMAMN NOCTaBWMKa CACTEMbl aBTOMATUYECKOIro
CMa3biBaHMA N NPOU3BOANTENIA CMA3KN.

MpumMmep pacyeTa o6beMa cMasku Ans
CUCTEeMbl aBTOMATUYECKOro cMa3sblBaHUsA

LieHTpanusoBaHHas cMCTeEMa CMasblBaHUA: [Buratenn
IEC M3_P 315, 4-nontocHbin, 50 'y, MHTepBan cMasbiBa-
HWA no Tabnuue — 7600 u/55 r (npuBogHas CTOpoHa)
n 7600 4/40 r (HenpuBOAHAsA CTOPOHA):

(NC) NC =55r/7600 u*3*24 = 0,52 r/peHb
(HAC) NC =40r/7600 4*3*24 = 0,38 r/aeHb

MpumMmep pacyeTa o6beMa CMa3Ku AN OQHOrO MOAYNA
(kapTpupayka) AN aBTOMaTUYECKOro CMa3blBaHUA:

(NC) UC =55r/7600 4*24 = 0,17 r/peHb
(HAC) NC =40r/7600 4*24 = 0,13 r/peHb

NC = nHtepsan cMasku, INC = npusogHasa CTOPOHa,
HIMNC = HenpuBOJHasa CTOPOHa

7.2.3 WHTepBanbl cMa3biBaHUA U 06beMbl CMa3KHU
MHTepBanbl cMa3blBaHUA A9 BEPTUKANbHO YCTAHOB-
NIEHHbIX ABUraTenien BOBOE MeHbLUe 3HAYEHUN,
YKa3aHHbIX B MpUBEAEHHOM HKe Tabnuue.
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NPOAOMKNUTENbHOCTU 3KCMNyaTaumu. B cnyyae
3KCNnyaTaumu npu 6onee BbICOKOW TeMnepaTtype
o6paTuTech 3a KOHCy/bTaunen B KoMnaHuio ABB.
Mpu6bnusntenbHas ¢opMyna Ana nepesofa sHayeHun L1
B 3HauyeHna L10: L, =2,0 x X L, (Npu py4HOW CMa3Ke).

MHTepBanbl cCMa3blBaHWA yKasaHbl ans paboyen
TeMnepaTtypbl nogwunHuka 80 °C (Temnepatypbl
OKpYy>KatoLeln cpeabl +25 °C).

MoBblleHNe TeMnepaTypbl OKpYyXKatoLein
cpepbl Bbi3blBaeT COOTBETCTBYOLLEE

® noBbllEeHNEe TeMnepaTypbl MOALWMNMHUKA.
Mpu noBblweHUn TeMnepaTypbl Ha 15 °C

1 MHTepPBasbl CMa3blBaHWUA [OMKHbI GbiTb
YMeHbLUEHbl HaMoNOBUHY, a Npu
CHWXeHUN TeMnepaTypbl Ha 15° C
3HaYeHMA MOXKHO YBETMUNTb BABOE.

SKcnnyaTaums Ha BbICOKOW CKOPOCTU, HanpuMep,
npu UCNoNb30BaHMKN Npeo6pasoBaTesien YacToThl,
WU Ha HU3KOW CKOPOCTU C 6ONbLION Harpy3Kom
noTpebyeT COKpaLLeHUss UHTEPBANOB CMa3blBaHMUS.

MpeBblWweHNe MaKCUManbHoOM paboyen
TeMnepaTtypbl CMa3Kun 1 NOALMNMHUKOB,
cocTaensowen +110 °C, HegonycTUMoO.
Takye HefonNyCTUMO NpeBbileHne

BHVUMAHME!

B CNpaBoOYHbIX LENsx cnefyet pyKoBOACTBOBATHCSA PacyeTHON MaKCUManbHOM cKopoCTH
NMPUHLUMMNOM, YTO LOCTAaTOUYHOM ABNSETCA NePUOAUYHOCTD Bpatlenuns asaratens.
CMasblBaHUA NO NpUHUMNY L Npu cneayiowen
Ta6bnuuya 7.2.
Tuno- Konuye- KBT 3600 3000 KBT 1800 1500 KBT 1000 KBT 500-900
pa3Mep CcTBO 06/MUH  06/MUH 06/MUH  06/MUH 06/MuUH 06/MUH
Kopnyca cMasKu

r/nop-

WUNHUK

LLlapMKONOALWMUMNHUKM, MHTEPBaJ CMa3biBaHUS B MOTOYACAaX

112 10 BCe 10000 13000 BCe 18 000 21000 BCe 25000 BCe 28 000
132 15 BCe 9200 11000 Bce 17 000 19000 Bce 23000 BCe 26 500
160 25 <18,5 9000 12000 <15 18000 21500 <11 24000 BCe 24 000
160 25 >18,5 7500 10000 >15 15000 18 000 >11 22 500 BCe 24 000
180 30 <22 7000 9000 <22 15500 18 500 <15 24 000 BCe 24 000
180 30 >22 6000 8500 >22 14000 17000 >15 21000 Bce 24 000
200 40 <37 5500 8000 <30 14500 17500 <22 23000 BcCe 24 000
200 40 > 37 3000 5500 >30 10000 12 000 >22 16 000 BCe 20000
225 50 <45 4000 6 500 <45 13000 16 500 <30 22 000 BCe 24 000
225 50 > 45 1500 2500 > 45 5000 6000 > 30 8000 BCE 10 000
250 60 <55 2 500 4000 <55 9000 11500 <37 15000 Bce 18 000
250 60 >55 1000 1500 >55 3500 4500 > 37 6 000 BCe 7 000
280 60 BCe 2000 3500 - - - - - - -
280Y 60 - - - BCe 8000 10 500 BCe 14 000 BCe 17 000
280 35 BCE 1900 3200 - - - - - - -
280 40 - - - BCe 7 800 9600 BCe 13900 BCe 15000
315 35 BCe 1900 3200 - - - - - - -
315 55 - - - BCe 5900 7 600 BCe 11 800 BCe 12900
355 35 BCe 1900 3200 - - - - - - -
355 70 - - - BCe 4000 5600 BCe 9600 BCe 10 700
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
5008 40 BCe 3000 5300 - - - - - - -
5008 85 - - - BCe 6400 9500 BCe 17 200 BCe 19 400
5010 40 BCE 1300 2400 - - - - - - -
5010 85 - - - BCe 4900 7200 BCe 13200 BCe 14 800
5012 85 - - - BCe 2700 3900 BCe 7100 BCe 8000
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Tuno- Konuue- KBT 3600 3000 KBT
pasMep cTBO 06/MUH  06/MUH
Koprnyca cMasku

1800 1500 KBT 1000 KBT 500-900
06/MUH 06/MUH 06/MuUH 06/MUH

r/nop-
WHNMHUK
PonukoBblie NOALWNNHUKN, MHTEPBaN CMa3bliBaHUA B MOTOYacax

160 25 <18,5 4500 6000 <15 9000 10500 =11 12000 Bce 12 000
160 25 > 18,5 3500 5000 >15 7 500 9000 >11 11000 Bce 12 000
180 30 <22 3500 4500 <22 7 500 9000 <15 12000 Bce 12 000
180 30 >22 3000 4000 >22 7000 8500 >15 10500 Bce 12 000
200 40 <37 2750 4000 <30 7000 8500 <22 11 500 BCE 12 000
200 40 > 37 1500 2500 >30 5000 6 000 >22 8000 BCe 10000
225 50 <45 2000 3000 <45 6 500 8 000 <30 11000 Bce 12 000
225 50 > 45 750 1250 > 45 2500 3000 >30 4000 BCe 5000
250 60 <55 1000 2000 <55 4500 5500 <37 7 500 BCe 9000
250 60 >55 500 750 > 55 1500 2000 > 37 3000 BCe 3500
280Y 60 BCe 1000 1750 - - - - - - -
280Y 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
5008 40 BCe - 2700 - - - - - - -
5008 85 - - - BCe 3200 4700 BCe 8600 BCe 9700
5010 40 BCe - 1200 - - - - - - -
5010 85 - - - BCe 2500 3600 BCe 6600 BCe 7400
5012 85 BCe - - BCe 1300 1900 BCe 3500 BCe 4000
D M3AA
7.2.4 CMa3ouHble MaTepuanbl JlonyckaeTcs Ucrnonb3oBaTth criefylolne BbICOKOKaye-

He cMewwimBanTe pa3Hbie CMa3oyHble
Matepuansl.

NprYMeHeHne HeCOBMECTUMbIX CMa304HbIX
MaTepurasioB MOXeT NPUBECTH
BHUMAHWE!  k noBpe)AeHUIO NOALWMNMHUKOB.

[Ans NOBTOPHOro HaHeCeHUs cnegyeT UCMONb30BaTb
TONbKO NpeAHa3Ha4YeHHyo cneumanbHO A5 LWAPUKOBbIX
NOALWWMHUKOB CMa3Ky CO CriefyoWwmMMn CBOMCTBaMMU:

« BbICOKOKauyeCTBEHHas CMa3Ka C KOMMIEKCHbIM
JINTUEBbIM MbIJTOM U C MUHeparsbHbIM unn NMAO-MacnomMm;
BA3KOCTb 6a3oBoro Mmacna 100-160 cCt npun 40 °C;
Knacc KoHcucTeHumm no NLGI: 1,5-3%);

AnanasoH TemnepaTyp oT -30 go +120 °C npwn
HenpepbIBHOM peXnMe paboThbl.

*) AN BEPTUKANbHO yCTAaHOB/IEHHbIX ABUraTenen
WU YKapPKUX YCNOBUI 3KCNyaTaunum peKkoMeHayeTca
MCMoNb30BaTh YacCTb WKabl C 605ee rycTon CMasKoun.

YKa3saHHble Bbille XapaKTePUCTUKU CMa3Ku npume-
HUMbI, €CNTV TeMNepaTypa OKPY>KatoLeln cpebl Bbille
-30 °C n HmxKe +55 °C, a TeMnepaTtypa NoAWnNNHNKOB
HUKe +110 °C; B NPOTUBOMNONIOXKHOM Cny4vae o6paTutech
B ABB pnsa nonyveHus nHpopmaumm o nogxoasiuem
TUNe CMa3o4YHOro Matepunana.

CMa3sKy ¢ TpebyeMbIMU CBOMCTBaAMU MOXHO NprobpecTtn
Y BCEX OCHOBHbIX U3rOTOBUTENEN CMA304YHbIX MaTEPUASIOB.

PekoMeHayeTca Mcnonb3oBaTb MPUCAAKN, HO MPU 3TOM
OT U3roTOBUTENA CMAa30YHOro MaTepmnana Tpebyercs
MoJTyYnTb MMCbMEHHYIO FrapaHTUIO TOTO, YTO NPUCALKMN

He NoBpeXX[akT NOAWNMHUKN U HE USMEHAIOT csoﬁcma
MCMNoNb3yeMbIX CMa304HbIX MaTepuanos B paboyeM guana-
30He TeMnepaTtyp (0co6eHHO 3TO KacaeTcs npucagok EP).

Kak npaBunno, ncnonb3oBaHMe CMa30YHbIX

MaTepuanos C NPoTUBO3agnupPHbIMU NPpU-

cafKaMu He peKoMeHayeTCA. B HekoTO-

PbIX CUTYaLUNAX 3TO MOXKET NpuBecTn

1 K NoBpexXaeHUto NogWLNMHUKOB, MO3TOMY

BHUMAHWE! B KaXXAOM KOHKPEeTHOM cny4vae cnepgyer
npefnBapuTeslbHO MPOKOHCYNbTUPOBATbLCA
CNOCTAaBWMWKOM CMa3KW.

CTBEHHble CMa3Ku:

« Mobil Unirex N2 nnn N3 (Ha ocHOBe KOMMJIEKCHOTO
coeVHEeHUs NUTUS).

« Mobil Mobilith SHC 100 (Ha ocCHOBe KOMMNIEKCHOIo
CoeVHEHUS NUTHSA).

« Shell Gadus S5V 1002 (Ha OCHOBE KOMM/JIEKCHOTO
coeguHeHNA NNTua).

. Kliiber Kliiberplex BEM 41-132
(Ha cneunanbHOM NTUTUEBOM OCHOBE).

- FAG Arcanol TEMP110 (Ha OCHOBEe KOMMJIEKCHOr o
coeguHeHNa nnTunsa).

+ Lubcon Turmogrease L 802 EP PLUS
(Ha cneunanbHOW NUTUEBOMN OCHOBE).

. Total Multis Complex S2 A (Ha ocHoBe
KOMMJIEKCHOIO COeANUHEHUS NTNTUA).

Ecnu koaddunumMeHT cCKopocTu Ans

BbICOKOCKOPOCTHbIX 2-MONIOCHbIX ABUTa-
e Tenemn (PaccymMTaHHbI Kak Dm x n,

roe Dm = cpeHUI AnamMeTp NOALWMUMHUKA

B MM; N = CKOPOCTb BpalleHusa B 06/MUH)

npesbiwaeT 480 000, Bcerga Hy>HO nC-

NoNb30BaTb BBICOKOCKOPOCTHYIO CMa3Ky.

[nsi BbICOKOCKOPOCTHbIX ABUTaTEeNel B YyryHHbIX
KOprycax MOXXHO UCMONb30BaTh CefAyoLne CMasKu,
He CMeLMBasA X CO CMa3KaMmM Ha OCHOBE KOMMJ/IEKCHOro
COefUHEHUSA NNUTUSA:
« Kliiber Kliiber Quiet BQH 72-102

(Ha OCHOBE NONIMMOYEBUHDI).
« Lubcon Turmogrease PU703

(Ha OCHOBE NONIMMOYEBUHDI).

Mpu Ncnonb3oBaHUN APYIFUX CMAa30YHbIX MaTePUaIoB
cnepyeT yTOYHUTb Y USFOTOBUTENS, COOTBETCTBYET NN
MNX KayeCTBO XapaKTepUCTMKaM CMa304HbIX MaTepua-
NOB, YKa3aHHbIX Bbllle. IHTepBabl CMa3blBaHUA yKa-
3aHbl A1 MTPUBE/,EHHbIX Bbllle BbICOKOKa4eCTBEHHbIX
cMa3sokK. MpuMeHeHne Apyrux cMasok MoxeT notpebo-
BaTb YMeHbLUEHUS MHTepBasia CMa3blBaHUSA.
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8 TMMocnenpopa)Hoe 06CNyXUBaAHME

8.1 3anacHble yacTum

3anacHble YacTu [OMKHbI 6bITb OPUTMHANBHBIMU UIN
opo6peHHbIMU ABB, ecni He OrOBOPEHO UHOE.

Mpu opopMneHnn 3aKasa Ha 3anacHble YacTn
Heo6X0[MMO yKasaTb CEPUNHBIA HOMEpP ABUraTens,

€ro nonHoe o603HAYEHNE U KOA, U3LeNus, NPUBEAEHHbIE
Ha macrnopTHOM Tabnnyke.

8.2 Pa36opkKa, nepeb6opKa n nepeMarbiBaHUe 06MOTOK

MepeMaTbiBaHue 06MOTOK cnepnyeT BbIMONIHATDL TOJIbKO
B cneyunasn3npoBaHHbIX MaCTePCKUX.

O6MOTKM ABUraTenen ans CUCTeEM AbiMOyAaNeHUs

M ApYyrux cneymanbHbiX BAPMAHTOB NMPUMEHEHUS HeNb3s
nepeMartbiBaTb 6€3 NpeaBapuUTENIbHOMO COrnacoBaHms
cnpepcrtasuteneMm komnaHun ABB.

8.3 NMoAaLUnNNHUKN

MoAWNNHUKKN TPebyloT 0CO60ro yxoaa.

JeMOoHTaX NoALWNNMHUKOB cefyeT BbINONHATb

C NoMoLbto cneymnanbHbIX CbeMHUKOB; YCTaHAaBINBAaTb
noAWUNNHUKK cnefyeT HarpeTtbiMn unn

C Mcnosib3oBaHMeEM crneunmanbHOro UHCTPyMeHTa.

3aMeHa NoALWUMHUKOB ONUCbIBAETCA B OTAENbHON
6poLltope, KOTOPYIO MOXKHO MONYYUTb B OTAENE
npopax ABB.

Cob6nopanTte UHCTPYKLMK, yKa3aHHble Ha ABUraTene
(HanpuMep, Ha 3TUKeTKax). He fonyckaeTcsa 3aMeHa
NOALWMMNHUKOB, YKa3aHHbIX HA MACNOPTHOM TabnnukKe,
Ha MOALWMMAHUKM APYroro Tuna.
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9 Tpe6oBaHUA NO OXpaHe

OKpYyXaloLien cpeabl

YpoBeHb 3BYKOBOIrO flaBNeHNs 60NbWLIMHCTBA ABUraTe-
nev ABB He npeBblwaeT 82 o6(A) (+3 gB) npu nuTaHumn
OT CeTU NepeMeHHOro ToKa ¢ Yyactoton 50 I'u.

3HayYeHu1s YpPOBHSA LWyMa AN KOHKPETHbIX ABUraTenemn
NPUBOAATCS B COOTBETCTBYIOLWMX KaTanorax uspenun.
Mpn NUTaHNM OT NCTOYHUKA C CUHYCOMUAANbHbBIM Hanps-
YKeHueM yacTtoTon 60 My ypoBHM WyMa NpU6IU3NTENbHO
Ha 4 oB(A) NnpeBbIWAIOT 3HAYEHWS, YKa3aHHbIe B KaTano-
rax usgenun ana vactotbl 50 Iy,

JaHHble 06 YPOBHAX 3BYKOBOTO AaBleHUs ANs
npeo6pa3oBaTesnia YacTOTbl MOXHO NONy4YnTbL B ABB.

B Bonpocax yTunnsauum unm BTOpUYHON nepepaboTkun
ABUratenen cnepyet cobntofartb MeCTHblE HOPMbI
1 3aKOHbI.
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10 NMounck n yctpaHeHue
HencnpaBHOCTEMN

HaCTOﬂIJ.l,VIe UHCTPYKLUMUN HE PaCKPbIBAKOT BCe CBeeHUA,
He ONMCbIBAIOT BCE BApPUAHTbl 060pYAOBaHNA U He fatoT
MHbopMauum 060 BCex BO3MOXHbIX CUTYaLUSIX,
KOTOpble MOTYT BO3HUKHYTb BO BPEMSI MOHTaXa,
3KCNNyaTaummn U TEXHUYECKOro O6CNYXMUBAHUS.

3a gononHuTenbHo nHopmMaumen obpalltanTech

B 6nvanwmm otpen npopax ABB.

Ta6nuua 10,1. Mouck n ycTpaHeHUe HeucnpasHocTen

Ta6nuua noucka HeMCNpPaBHOCTEN ABUraTens
O6cny>KnBaHUe U PEMOHT ABUraTens AOMKEH BbINos-
HATb TONIbKO BbICOKOKBANNGULMPOBAHHbI NepcoHan
C MCMOMb30BAHNEM COOTBETCTBYIOLUX MHCTPYMEHTOB
M Hagnexalero o60pyaoBaHus.

MPOBJIEMA NMPUYUHA

CNOCOB YCTPAHEHMUA

Asuratenn
He 3anycKaeTtcs

Meperopenu npefoxpaHuTenu
CpabatbiBaHue No neperpyske

HenpanmbHoe HanpsaxeHne NnuTaHua

Henpanmbele coeguHeHusa

O6pbiB B 0O6MOTKE UK
uenu ynpasneHus

MexaHuyeckuin gedpexT

KopoTKoe 3aMbikaHue cTaTopa

HeHapexHoe nogcoeanHeHve
06MOTKM cTaTopa

Bo3MoykHas neperpyska geurartensa
OcTaHoBKa gBUratens

[Buratenb He NOAXOAUT ANSA AAHHON
YCTAHOBKM

Meperpyska

Huskoe HanpsxeHwue

O6pbiB Lenu
Asuratenn MponagaHne NUTaloLWero HanpsaXeHns
3anycKaeTtcs, 3aTeM
ocTaHaBnuBaeTcs
Asuratenb ABuraTtenb He NOAXOANT ANS AAHHOIO
He pocTUraeT ceoen  o6opyaoBaHUA
HOMUHaNbHOM Hu3Koe HanpsXeHue Ha KneMMax
CKopoCTH

Ha dase
Bonbluas HarpysKa npu nycke

CnoMaHHble POTOPHbIe CTEPKHU UMK
cna6o 3aTAHYTbI pOTOP

O6pbIB B NEPBUYHOM Lienu

Bo3MOXKeH 06pbIB B Llenu ogHou us ¢as

ABUratensa ns-3a najgeHna HanpsaxeHua

YcTaHoBUTE HOBblE NpefoXpaHuTenu
COOTBETCTBYIOLWEro TMNna nu HOM1Hana.

MpoBepbTe NycKaTesb 1 BbIMONHUTE C6POC COCTOAHMUSA
neperpysku.

MpoBepbTe COOTBETCTBUE MUTAIOLLENO HAMNPSKEHUS
AaHHbIM Ha NAacMopPTHOM Tabnuuke n KoapPuuneHTy
MOLLHOCTH.

I'IpOBepre COoegunHEHUA NOo CXeMaM, NoCTaB/iIseMbIM
c asuratenem, nno I'IaCI'IOpTHOﬁ Tabnuuke.

BO3MOXHbIM MPU3HAKOM HENCTMPABHOCTU ABNAETCA
XyXOKaHMe BbIK/lloYaTensd, Korga oOH 3aMKHYT.
I'IpOBepre Hanuuue cna6o 3aTAHYTbIX COe,D,VIHeHVIﬁ
npoBoAoOB. I'Iposepre TaK)Xe 3aMblKaH/e KOHTaKTOB
uennynpasneHus.

I'IpOBepre CBO60,D,HO€ BpalleHne geuratena n npueoga.
I'Iposepre NOAWUNMHUKN U HaANN4Yne CMasKu.

CeBsxuTechb c npepctaBnutenem ABB

nnm

Y6eaunTtecb B TOM, UTO MUTAHME OTKIIOYEHO,

a 3a3eMJieHne BbINOHEHO JOMKHbIM 06pasoM,
nocrne 4yero oTcoegmHUTe Kabenun u usmepanTe
CONpPOTUBNEHNE U3ONALUN.

MpU3HaAKOM 3TOM HEUCNPABHOCTU ABNAIOTCA
neperopesLlUMe NpefoxpaHuTenn. Heo6xogmmo
nepemMoTaTtb 06MOTKW ABUraTens.

CHUMUTE TOPLEBbIE WNTbI, HANAUTe fedeKT.

YMeHbLMTE HarpysKy.
MpoBepbTe Lenu ¢pas Ha Hanuyue obpbiBa.

3aMeHuTe ABuratesb, Nogo6paB COOTBETCTBYIOW I
TVN U TUNopa3sMep. NMPOKOHCYNbTUPYNTECH
y NocTaBLlMKa 060pyAOBAHMS.

YMeHbLMWTE HarpysKy.

Y6eAnTech B COOTBETCTBMMU HANPSAXKEHUSA JaHHbIM Ha
nacnopTHow Tabnuuke. MpoBepbTe COEANHEHUS.

Meperopenu npepoxpaHutenn. NpoeepbTe pene
3alWMTbl OT Neperpy3Ku, CTaTop U COCTOAHME KHOTOK.

MpoBepbTe Hann4ne cnabo 3aTAHYTbIX COEANHEHUN
NPOBOAOB, MPeAOXPaAHNTENEN U LLenu ynpaB/ieHuUs.

MpOKOHCYNbTUPYNTECH Y MOCTaBLWMKa 060pyAOBaHUA
no noBoAy BbiGopa TUNa gasuraTens.

Ncnonb3yiiTe 605ee BbICOKOE HaMpPsiXeHWe Unu gpyrue
KNeMMbl TpaHcpopMaTopa IM60 YMEHbLUMUTE HArpy3Ky.
MpoBepbTe coegnHeHus. NMpoBepbTe ceveHne Kabenen.

MNMpoBepbTe HarpysKy Npu 3anycke gBuratens.

Y6enntech B OTCYTCTBMM NONOMOK B 3aMblKaIOLWMNX
Konbuax. MoxeT noTpe6oBaTbCca 3aMeHa poTopa,
NOCKOMbKY Nt060M PEMOHT ABAAETCA NULWb BPEMEHHbIM
pelweHneMm.

C noMoLblo TecTepa HaAnUTe HEUCMPABHOCTb
M ycTpaHuTe ee.
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NMPOBJIEMA

APUYUHA

CNOCOBb YCTPAHEHMUSA

CnuwKoM gonrum
pasroH gBurarens
U/VNun CIMLLKOM
6onbwoe
notpe6neHue ToKa

HenpasunbHoe
HanpaBnieHue
BpaweHunsa

Meperpes psuratens
BO BpeMs pa6oTbl

Bu6pauus gsuratens

CKpexer

WyM pBurarens

YpesMepHblil Harpes
NOAWNMHUKOB

N36bITOYHaA HarpysKa

Huskoe HanpaXeHue npu nycke

HeuncnpaeHocTb poTopa
Hu3skoe nuTatolwee HanpsXeHne

HenpaBunbHas nocnefoBaTenbHOCTb das

Meperpyska

BO3MOXHO, 3acopeHbl OTBEPCTUSA

B KOpnyce Ui BeHTUNALNOHHbIE
OTBepPCTUA, BCNenCcTBMe Yero 3aTpygHaeTca
Hagnexauwas BeHTUnauma asuratens.

Bo3MoxkeH o6pbiB ogHOM U3 a3 asuratens

3aMblKaHue Ha 3eMto

HeCMMMeTpMHHOe nuTarowee HanpaxxeHune
Ha KneMMax gsurartensa

HenpaBunbHas LeHTPOBKa ABUraTens
Cnabbin dyHOaMeHT gBuraTtens
Ouc6anaHc MydTbl

He c6anaHcnpoBaH NPpYBOAUMbIIN MEXaHU3M
HeuncnpasHble NOALWNMHUKN
MoALWNMHUKN HECOOCHDI

CMecTuUnncb 6anaHCUPOBOYHbIE Fpy3bl

HecornacoBaHHOCTb 6aNaHCUPOBKU
poTopa 1 My Tbl (NONyWwNoHKa —
rnonHas WnoHKa)

TpexdasHbin gBuratens pabotaer
B OAHOpA3HOM pexxume

Bonblwoi oceBon 3a3op

BeHTUNATOP 3aAeBaeT TOPLEBOW WUT Uau
KPbIWKY BEHTUAATOPA

Ocna6no KpenneHue K GyHBAMEHTY

HepaBHOMEpPHbIV BO3AYLWHbIA 3a30P

Paz6anaHcupoBaH poTop
MorHyT unu TpecHyn san
MepeTaHyT peMeHb

Bonbuwoe paccToAaHMeE A0 WKNBOB
no ocu Bana

CnMWwKOM Man anaMeTp WKuea
HecoocHocTb

HepocTtaTtoyHO cMa3Kkun

YXy,qmeHme CBOWCTB CMa3Ku unun
3arpAsHeHne CMa3o4YHOro MaTtepuana

MN36bITOK CMa3Ku

Meperpy3ka NoALWNNHUKOB

MoBpexk[aeHune Wapuka unmn opoxek
KayeHus

YMeHbLUUTE HarpysKy.

MpoBepbTe BENUNHY CONPOTUBNEHUS. Y6eauTech,
4YTO UCNonb3yeTcs Kabesb NOAXOAALLErO CEYEHUS.

3aMeHNTe pOTOP HOBbIM.
OTPEMOHTUPYINTE UCTOUYHUK MUTAHUS.

MoMeHsaNTe NnogKnoyeHne kabenen Ha KieMMax
OBUraTens uiv Ha WUTKe.

YMeHbLUUTE HarpysKy.

MpouncTnTe BEHTUNALMOHHbIE OTBEPCTUA ABUraTENS
ny6eamnTech B HOPManbHON LUPKYNSALUM BO3JYXa.

MpoBepbTe NPABUIbHOCTb MOAKIIOUYEHUSA BCEX
npoBoAoB n Kabenen.

HeO6XO,D,V|M0 nepemMmoTaTtb 06MOTKM ABurartens.

MpoBepbTe NPOBOAA, COEAUHEHUS U TPAHCHOPMATOPDI.

BbINONHUTE LLEHTPOBKY ABUraTessi 3aHOBO.
YKkpenute dbyHAaAMEHT.

C6anaHcupynTte MyodTy.

C6anaHcMpynTe MexaH13M 3aHOBO.
3aMeHuUTe NOAWNNHUKN.

BbINONHUTE PEMOHT ABUraTens.

3aHoBO c6anaHcupyinTe poTop.

3aHOBO BbIMONHUTE 6AaNAHCUPOBKY MyPTbl MU
asurarens.

MpoBepbTe LEenu Ha Hanuune o6pbiBa.

OTperynupynte NOALWMUMNHUKW UK UCNONb3YNTE
NPoKnagKy.

MpaBWNbHO yCTAHOBUTE BEHTUNATOP.

3aTtaHuTe KpenexHble 60nThl.

I'Iposepre nuncnpaebTe NOCagKy TopueBoro wnta
M nNoawnnHUKOB.

3aHOBO c6anaHCcUpymnTe poTop.
BbinpsiMUTe UNu 3aMeHnTe Ban.
YMeHbLUMTE HaTAXKeHNe peMHS.

COBUHbTE WKUB 6MXKe K nogwnnNHUKY aBuratens.

Ncnonb3ynTe WKMB 60sbllero guaMeTpa.
3aHOBO BbINOSIHUTE LLEHTPOBKY ABUraTeNs.

O6ecneybTe Hanuume B noAWNNHUKaX CMa3Ku
AOMKHOro KayecTBa 1 B 4O/NKHOM Konn4yecTee.

YAanuTe cTapyto CMasky, TWaTtesibHO NpoMonTe
NOALWMMHUKM B KEPOCKHE U BBEUTE HOBYIO CMa3Ky.

YMeHbLUNTE KONMYECTBO CMa3KW; NOALINMHUK He AOMKEH

6bITb 3aMO/THEH CMA3KOM 60nbLUe YEM HAMONIOBUHY.
MpoBepbTe LEHTPOBKY, pajunanbHble N OCEBbIE yCUNUA.

3aMeHunTe NOALWUMNHUK, npegBapuTenbHO TWATENbHO
OYNCTUB Kopnyc.
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11 PUCYHKWU

Puc.1 paduk
3aBMCUMMOCTHU
conpoTusBneHus
n3onauuvum ot
TeMnepaTypbl

1 MeTof npuBeAeHus
U3MepeHHOro
conpoTusneHus
nsonauum

K TeMnepatype 40 °C.

Puc.2 MoHTax nony-
MybThbl UK WKUBA

100 -

50

1.0

0.5 -

0.1

0.05 |-

Puc.1

al

10 0 10 20 30 40 50 60 70 80 90 100

\i
|\

YcnosHble
o603Have-
HUA

Ocb X: TeMnepaTypa 06MOTKMU,
rpapycsi Llenbcua

Ocb Y: TeMnepaTypHbI KO3dPULNEHT
conpoTusneHuns nsonsuum, ktc

1) Ana npuBeaeHNs U3SMepPeHHOro
COMPOTUBAEHMS n3oaaunmn R,

K Temnepatype 40 °C Heo6x0AMMO
YMHOXWUTb €ro Ha KoadPuumneHT
k. R =R x

i40°C

—
(|

Puc.2

a2

y
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Puc. 3 MopknioveHne
KneMMm nnutaHusa

Puc.4 OTKnoHeHune

HanpsaXXeHuAa n temne-

paTtypbl B30oHaxAuB
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T S S I R M P

“W2 U2 v2

WAl

Puc. 4

YcnosHbie
o6o3Hauve-
HUA

Ocb X
OcbY
1
2
3

vyacToTay. e.
Hanps)XeHuey. e.
30Ha A

30Ha B (BHe 30HbI A)

TOYKa HOMUHana

0.90
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CnpaBoOYHble Harpy3o4Hblie KpuBble A/if npeo6pasoBartenier C NPAMbIM
ynpaB/iieHMeM KpyTALWMUM MOMeHTOM (DTC)

Puc. 5a T/ 08 T 06)
MNpeo6pasosaTenb 110 110
C NPsIMbIM ynpaBneHnem 100 100
KPYTALWMM MOMEHTOM /// ///
(DTC), 50 I'y, 920 = %0 -
160-450 // 160-450 -~
TeMnepaTtypHas ~ ~
80 L 80 i \
Kpusas B / )/ \
A o \
_ 70 7 70
Puc. 5b Mpeo6pa- », |: i | \\
R 60 - : 60 ;
30BaTenb c Npsa 56-139 56130 \\
MbIM ynpaBieHnemM 50 ; : 50 \
KPYTALWMM MOMEHTOM : : F (Hz) = H \\
: : requency (Hz) requency (Hz;
(DTC), 60 'y, TeMne- 40 i t t t 40 = q\ y‘( )1 -
paTypHas kpusasa B 0O 5 10 15 20 25 30 40 45 50 60 75 90 100 0O 6 12 18 24 30 3 48 54 60 72 90 108 120
— IC411" | 60 : 66 : 72 : 78 : 85 : 89 | 92 : 98 100 : 90 ; 75 : 58 : 46 : 42 IC411" | 60 i 66 | 72 | 78 i 85 | 89 : 92 : 98 1 100: 90 i 75 i 58 | 46 | 42
Puc. 5c Mpeo6pa- = 1C4112 | 70 : 75 : 80 : 84 : 88 : 91 : 94 : 98 :100: 90 : 75 : 58 : 46 : 42 —1C4112 | 70 i 75 i 80 i 84 i 88 i 91 i 94 i 98 100 90 | 75 : 58 : 46 : 42
30BaTesb c Nps- B
= IC4169 | 100 100 | 100 : 100 ; 100 : 100 § 100 : 100 § 100 ; 90 i 75 i 58 i 46 : 42 = IC416% | 100 : 100 ; 100 : 100 ; 100 : 100 ; 100 : 100 ; 100 : 90 75 : 58 : 46 ; 42
MbIM ynipaBieHnemM
KPYTALWMUM MOMEHTOM " Self ventilated, |IEC frame sizes 56-132 1 Self ventilated, IEC frame sizes 56-132
2 Self ventilated, IEC frame sizes 160-450 2 Self ventilated, IEC frame sizes 160-450
(DTC), 50 'y, TeMne- 3 Separate motor cooling (force ventilated, 3 i
P g (i ) Separate motor cooling (force ventilated)
paTypHasa kpusas F
Puc. 5d Mpeo6pa- Puc. 5a Puc. 5b
30Baresb C Nps-
MbIM yrnipaBneHveM
KPYTALWMM MOMEHTOM
(DTC), 60 'y, Temne-
paTypHas kpusas F
T/T, (%) TIT, (%)
120 120
110 \, 110 TN,
i L~ \
100 > 100 v
1601450 - 160—‘450 . \
; \
Wiy \ i \
Ay \ & \
80 iy \ 80 7 \
70 i L \ 0] \
g I : I
56-132 \\ 56-132 \\
60 \ 60 \
50 50
“© Frequency (Hz) 20 Frequency (Hz)
7 7 T i U T i
0 5 10 15 20 25 30 40 45 50 60 75 90 100 0 6 12 18 24 30 36 48 54 60 72 90 108 120
IC411" | 67 : 74 : 81 : 87 ; 95 : 100 : 103 : 110 : 112 : 101 84 ;| 65 ; 52 : 47 IC4117 | 67 : 74 | 81 : 87 | 95 :100 ;103 : 110 ;112 : 101 84 : 65 : 52 & 47
—1C4112 | 78 i 84 90 : 94 | 99 : 102 105110 112 101 . 84 | 65 . 52 47 = IC4112 | 78 i 84 i 90 : 94 i 99 (102105 :110:112:101: 84 [ 65 : 52 | 47
= IC416% | 112 i 112 {112 i 112 {112 1 112§ 112 1 112§ 112101 § 84 | 65 | 52 | 47 = IC4169 | 112 ; 112§ 112 i 112 ; 112: 112 . 112 : 112 : 112101 ; 84 ; 65 : 52 : 47
" Self ventilated, IEC frame sizes 56-132 " Self ventilated, IEC frame sizes 56-132
2 Self ventilated, IEC frame sizes 160-450 ? Self ventilated, IEC frame sizes 160-450
? Separate motor cooling (force ventilated) 2 Separate motor cooling (force ventilated)

Puc. 5¢c Puc. 5d
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CnpaBoYHble Harpy3ouHble KpuBble AN ApYyrux MCTOYHUKOB HaMNpsAXXeHUs
c LWNM-perynupoBaHuemM

/T, (%) T/T, (%)
Puc. 6a MNpeo6paso- 100 .
Batenb ¢ LUNM-pery- HENEE
= —_
NMPOBaHMEM APYroro 90 N > & ) 2 7
npoussoauTens, 160-450 // \ 160-450 /’ \
50 'y, TeMnepatyp- 80 L A \\ 80 L \\
HasA KpuBas B V& N\ N
70 é 70 N
_ L osgq30 \\ ——56-132 \\
Puc. 6b Mpeo6paso- 60 60
BaTens c LUNM-pery- \\\ \\\
NMpoOBaHMeM Apyroro 50 ™ K 50 il g
npPou3BoOAUTENS, . Frequency (Hz) i w0 H Frequency (Hz) '“\\,
f i = s
60 'y, TeMnepatyp- 0 5 10 15 20 25 35 40 45 50 55 60 65 70 75 80 85 90 95 100 0 6 12 18 24 30 42 48 54 60 66 72 78 84 90 96 102108 114120
Has KpuBasa B
P 1C411" |40:55:65:75:85:89:93:94:95:90:82:75:68:62i57:53:49:45:43:41 1C411" |40:55:65:75:85:89:93:94:95:00:82:75:68:62:57:53:49:45:43: 41
Puc. 6¢ Mpeo6paszo- == |C411? |60:70:75:80:85:89:93:94:95:00:82 :75:68:62:57:53:49:45:43 41 = 1C4112 [60:70:75:80:85:89:93:94:95:90:82:75:68:62:57:53:49:45:43 41
BaTeanLUMM-pel'y- == |C416? |95:95:95:95:95:95:95:95 :95:90:82 : 75: 68 : 62 : 57 : 53 : 49 : 45 : 43 : 41 = |C416% |95:95:95:95:95:95:95:95:95:90:82:75:68 : 62 : 57 : 53 :49:45: 43 : 41
nMpoBaHnemM Apyroro Y Self ventilated, IEC frame sizes 56-132 " Self ventilated, IEC frame sizes 56-132
npousesoaunTens, 2 Self ventilated, IEC frame sizes 160-450 2 Self ventilated, IEC frame sizes 160-450
50 Iy, TemMnepartyp- % Separate motor cooling (force ventilated) 9 Separate motor cooling (force ventilated)
Haa Kpueasa F
Puc. 6d NMpeo6paso- Puc.6a Puc. 6b
Batenb ¢ LUMM-pery-
NMPOBaHWEM APYroro
npounssoguTens,
60y, TeMnepa-
TypHas Kpusas F
TIT, (%) TIT, (%)
110 T 110
* — —
100 ; \\ 100 \\
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Introduction

These instructions must be followed to ensure safe and proper installation, operation and

[—pe

maintenance of the motor. They should be brought to the attention of anyone who installs,
operates or maintains the motor or associated equipment. The motor 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

The conformity of the end product according to
Directive 2006/42/EC (Machinery) has to 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 machine types, in both motor
and generator operation:

series MT*, MXMA,

series M1A*, M2A*/M3A*, M2B*/M3B* M4B*,
M2C*/M3C*, M2F*/M3F* M2L*/M3L*, M2M*/
M3M*, M2Q*, M2R*/M3R*, M2V*/M3V*

in IEC frame sizes 56-500

in NEMA frame sizes 58*, 50**

There is a separate manual for e.g. Ex motors
‘Low voltage motors for explosive atmospheres:
Installation, operation and maintenance and
safety manual (3GZF500730-47).

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

Additional manual is available for the
following motors:

roller table motors

water cooled motors

smoke extraction motors

brake motors

motors for high ambient temperatures
motors in marine applications for mounting
on open deck

of ships or offshore units

.

.

.

.

.

.

.
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2 Safety considerations

The motor 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.

Emergency stop controls must be
equipped with restart lockouts. After
emergency stop a new start command
can take effect only after the restart
lockout has been intentionally reset.

WARNING

Points to be observed:

1. Do not step on the motor.

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

3. Some special motor applications may require
additional instructions (e.g. when supplied
by frequency converter).

4. Observe rotating parts of the motor.

5. Do not open terminal boxes while energized.
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3 Handling

3.1 Reception

Immediately upon receipt, check the motor for
external damage (e.g. shaft-ends, flanges and

painted surfaces) and, if found, inform the for-
warding agent without delay.

Check all rating plate data, especially voltage and
winding connections (star or delta). The type of

3.2 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 condi-
tions, please contact ABB.

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

It is recommended that shafts are rotated period-
ically (once per quarter) by hand to prevent
grease migration.

bearing is specified on the rating plate of all mo-
tors except the smallest frame sizes.

In the case of a variable speed drive application
check the maximum loadability allowed according
to frequency stamped on the motor’s second rat-
ing plate.

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

The motor must not be subject to any external vi-
brations at standstill so as to avoid causing dam-
age to the bearings.

Motors fitted with cylindrical-roller and/or angu-
lar contact bearings must be fitted with locking
devices during transport.
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3.3 Lifting

All ABB motors above 25 kg are equipped with lift-
ing 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. Because of different output,
mounting arrangements and auxiliary equipment,
motors with the same frame may have a different
center of gravity.

Damaged lifting lugs must not be used. Check
that eyebolts or integrated lifting lugs are un-
damaged before lifting.

3.4 Motor weight

The total motor 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.

Lifting eyebolts must be tightened before lifting.
If needed, the position of the eyebolt can be ad-
justed 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.

Remove eventual transport jigs fixing the motor
to the pallet.

Specific lifting instructions are available from ABB.

During lifting, mounting or maintenance
work, all necessary safety considerations
' : shall be in place and special attention to

) ' be taken that nobody will be subject
WARNING ¢4 ifted load.

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

Table 3.1: Minimum cross-sectional area of protective conductors

Frame size Aluminum, Weight kg Castiron, Weight kg Add. for brake
56 4.5 - -
63 6 - -
71 8 13 5
80 14 20

90 20 30 10
100 32 40 16
112 36 50 20
132 93 90 30
160 149 130 30
180 162 190 45
200 245 275 55
225 300 360 75
250 386 405 75
280 425 800 -
315 - 1700 -
355 - 2700 -
400 - 3500 -
450 - 4500 -
5000 - 2800 -

If the motor is equipped with a separate fan, contact ABB for the weight.
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Disconnect and lock out before working
on the motor or the driven equipment.

WARNING

4.1 General

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

When starting the motor for the first time or after
it has been in storage more than 6 months, apply
the specified quantity of grease.

See section “7.2.2 Motors with re-greasable bear-
ings” for more details.

Remove transport locking if employed. Turn the
shaft of the motor by hand to check free rotation,
if possible.

Motors equipped with cylindrical roller bearings:
Running the motor with no radial force applied to
the shaft may damage the roller bearing due to
“sliding”,

Motors equipped with angular contact ball bearing:
Running the motor with no axial force applied in
the right direction in relation to the shaft may
damage the angular contact bearing.
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4 Installation and commissioning

When fitted in a vertical position with the shaft
pointing downwards, the motor must have a pro-
tective cover to prevent foreign objects and fluid
from falling into the ventilation openings. This
task can also be achieved by a separate cover not
fixed to the motor. In this case, the motor must
have a warning label.

4.2 Motors with other than deep groove ball bearings

For motors with angular contact bearings
the axial force must not by any means

f ' change direction.
WARNING

The type of bearing is specified on the rating plate.
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4.3 Insulation resistance check

Measure insulation resistance (IR) before com-
missioning, after long periods of standstill or
storage when winding dampness may be sus-
pected. IR shall be measured directly on the mo-
tor terminals with the supply cables disconnected
in order to avoid them affecting the result.

Insulation resistance should be used as a trend in-
dicator to determine changes in the insulation
system. In new machines the IR is usually thou-
sands of Mohms and thus following the change of
IR is important so as to know the condition of the
insulation system. Typically, the IR should not be
below 10 MQ and in no case below 1 MQ (mea-
sured with 500 or 1000 VDC and corrected to 25
°C). The insulation resistance value is halved for
each 20 °Cincrease in temperature.

Figure 1, in chapter 11, can be used for the insula-
tion correction to the desired temperature.

4.4 Foundation

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

Metal foundations should be painted to
avoid corrosion.

Ruler

Foot location

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

WARNING

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.

If fitted drain hole plugs must be removed and
closing valves must be opened during heating. Af-
ter 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.

Foundations must be even 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. See figure below.

Note! Height difference shall
not exceed * 0,1mm referred
to any other motor foot
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As standard, balancing of the motor has been car-
ried out using half key.

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

Ensure that there is enough space for free airflow
around the motor. It is recommended to have a
clearance between the fan cover and the wall etc. of
at least ¥z of the air intake of the fan cover. Additional
information may be found from the product catalog
or from the dimension drawings available on our web
pages: 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.

Belts must be tightened according to the instruc-
tions 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 catalogs.
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4.5 Balancing and fitting coupling halves and pulleys

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 removing it by using a lever pressed against
the body of the motor.

4.6 Mounting and alignment of the motor

Mounting accuracy of coupling half: check that
clearance b is less than 0.05 mm and that the differ-
ence alto a2is also less than 0.05 mm. See figure 2.

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 catalogs.

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.

4.7 Radial forces and belt drives

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

WARNING
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4.8 Motors with drain plugs for condensation

Check that drain holes and plugs face down-
wards. In vertical position mounted motors,
the drain plugs may be in horizontal position.

Motors with sealable plastic drain plugs are deliv-
ered in an open position. In very dusty environ-
ments, all drain holes should be closed.

4.9 Cabling and electrical connections

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

In addition to the main winding and earthing ter-
minals, the terminal box can also contain connec-
tions for thermistors, heating elements or other
auxiliary devices.

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

Motors are intended for fixed installation only.
Unless 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.

Certified conduit hub or cable connector has to
be used at the time of installation.

® Cables should be mechanically protected
and clamped close to the terminal box to

1 fulfill the appropriate requirements of IEC/
EN 60079-0 and local installation standards.

Unused cable entries must be closed with blank-
ing elements according to the IP class of the ter-
minal box.

The degree of protection and diameter are speci-
fied in the documents relating to the cable gland.

The earth terminal on the frame has to be con-
nected to PE (protective earth) with a cable as
shown in Table 5 of IEC/EN 60034-1:

Table 4.1: Minimum cross-sectional
area of protective conductors

Cross-sectional area Minimum cross-

of phase conductors sectional area of the

of the installation, S, [mnm?] corresponding protective
conductor, S, [mm?]

4 4
6 6
10 10
16 16
25 25
35 25
50 25
70 35
95 50
120 70
150 70
185 95
240 120
300 150
400 185

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

WARNING

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

In addition, earthing or bonding connection facili-
ties on the outside of electrical apparatus must
provide effective connection of a conductor with
a cross-sectional area of at least 4 mm?.

The cable connection between the network and
motor terminals must meet the requirements
stated in the national standards for installation
orin the standard IEC/EN 60204-1 according to
the rated current indicated on the rating plate.
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When the ambient temperature exceeds
+50 °C, cables having permissible
operating temperature of +90 °C as
minimum shall be used. Also all other
conversion factors depending on the
installation conditions shall be taken
into account while sizing the cables.

pud @

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. A leak could lead to penetration of dust or
water, creating a risk of flashover to live elements.

49.1 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.

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.

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 3.

To alter the direction of rotation, interchange
any two connections on the supply cables.
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Star/Delta (Wye/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 cases where other starting methods e.g.
converter or soft starter will be used in the duty
types of S1and S2, it is considered that the device
is “isolated from the power system when the
electrical machine is running” as in the standard
IEC 60079-0 and thermal protection is optional.

4.9.2 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. For certain
applications, it is mandatory to use thermal
protection. More detailed information can be
found in the documents delivered with the
motor. Connection diagrams for auxiliary
elements and connection parts can be found
inside the terminal box.

The maximum measuring voltage for the
thermistors is 2.5 V. The maximum measuring
current for Pt100 is 5 mA. Using a higher
measuring voltage or current may cause errors
in readings or a damaged temperature detector.

Theinsulation of thermal sensors fulfills
the requirements of basic insulation.

4.10 Terminals and direction of rotation

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

5.1 General

The motors are designed for the following condi- The motor can only be used in applications for
tions unless otherwise stated on the rating plate: which it is intended. The rated nominal values and
operation conditions are shown on the motor rat-
ing plates. In addition, all requirements of this
manual and other related instructions and stan-
dards must be followed.

Motors are to be installed in fixed installations
only.

Normal ambient temperature range is from
-20°Cto +40°C.

Maximum altitude is 1000 m above sea level. If these limits are exceeded, motor data and con-
The variation of the supply voltage and struction data must be checked. Please contact
frequency may not exceed the limits mentioned ABB for further information.

in relevant standards. Tolerance for supply
voltage is 5 %, and for frequency *2 %
according to the figure 4 (EN / IEC 60034-1,
paragraph 7.3, Zone A). Both extreme values
are not supposed to occur at the same time.

Ignoring any instructions or maintenance
of the apparatus may jeopardize safety
and thus prevent the use of the motor.

WARNING
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6 Low voltage motors in variable
speed operation

6.1 Introduction

This part of the manual provides additional
instructions for motors used in frequency
converter supplies. The motor is intended to
operate from a single frequency converter supply
and not motors running in parallel from one
frequency converter. Instructions given by the
converter manufacturer shall be followed.

6.2 Winding insulation

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

6.2.1 Selection of winding insulation for
ABB converters

In the case of ABB e.g. AC_8_ _-series and
AC_5_ _-series single drives with a diode

6.3 Thermal protection

Most of the motors covered by this manual are
equipped with PTC thermistors or other type of
RTD’s in the stator windings. It is recommended
to connect those to the frequency converter.
Read more in chapter 4.9.2.

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

supply unit (uncontrolled DC voltage),
the selection of winding insulation and
filters can be made according to table 6.1.

6.2.2  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.
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6.4 Bearing currents

Insulated bearings or bearing constructions,
common mode filters and suitable cabling and
grounding methods must be used according to
the following instructions and using table 6.1.

Table 6.1 Selection of winding
insulation for ABB converters

P, < 100 kW

P, 2100 kW or
IEC315 < Frame size < IEC355

P, 2350 kW or
IEC400 < Frame size < IEC450

U, ,s500V Standard motor

Standard motor

+ dU/dt —filter (reactor)
OR

Reinforced insulation

500V > U, =600V

500V > U, =600V Standard motor

(cable length > 150 m)

Reinforced insulation
+ dU/dt —filter (reactor)

600V > U, < 690V

600V > U, =690V Reinforced insulation

(cable length > 150 m)

Standard motor
+ Insulated N-bearing

Standard motor

+ dU/dt —filter (reactor)
+ Insulated N-bearing
OR

Reinforced insulation

+ Insulated N-bearing

Standard motor
+ Insulated N-bearing

Reinforced insulation
+ dU/dt —filter (reactor)
+Insulated N-bearing

Reinforced insulation
+ Insulated N-bearing

Standard motor
+ Insulated N-bearing
+ Common mode filter

Standard motor

+ Insulated N-bearing
+ dU/dt —filter (reactor)
+ Common mode filter
OR

Reinforced insulation

+ Insulated N-bearing
+ Common mode filter

Standard motor

+ Insulated N-bearing
+ Common mode filter

Reinforced insulation

+ Insulated N-bearing
+ dU/dt —filter (reactor)
+ Common mode filter
Reinforced insulation

+ Insulated N-bearing
+ Common mode filter

6.4.1 Elimination of bearing currents with
ABB converters

In case of ABB frequency converter e.g. AC_8_ _-
and AC_5_ _-series with a diode supply unit, the
methods according to table 6.1 must be used to

avoid harmful bearing currents in motors.

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.

[—pe

6.4.2 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 6.4.1
can be used as guideline, but their effectiveness
cannot be guaranteed in all cases.
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To provide proper grounding and to ensure com-
pliance 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.

Symmetrical and shielded cables are highly
recommended also for smaller motors. 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.

® Proper cable glands providing 360°
bonding must be used at all termination

1 points such as motor, converter, possible
safety switch, etc.

6.6 Operating speed

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

6.7.1 General

With ABB’s frequency converters, the motors can be
dimensioned by using ABB’s DriveSize dimension-
ing 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.

47

6.5 Cabling, grounding and EMC

For motors of frame size IEC 280 and above,
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).

6.7 Motors in variable speed applications

6.7.2 Motor loadability with AC_8_ _ - Series
of converters with DTC control

The loadability curves presented in Figures 5a - 5d
are valid for ABB AC_8_ _-series converters with
uncontrolled DC-voltage and DTC-control. The
figures show the approximate maximum continu-
ous 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.


www.abb.com/motors&generators
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[ ]
The maximum speed of the motor and
1 application may not be exceeded!

6.7.3 Motor loadability with AC_5__ - series
of converter

The loadability curves presented in Figures 6a - 6d
are valid for AC_5_ _ -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.

[
The maximum speed of the motor and
1 application may not be exceeded!

6.8 Rating plates

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

6.7.4 Motor loadability with other voltage
source PWM-type converters

For other converters, with uncontrolled

DC voltage and minimum switching frequency

of 3kHz (200...500 V), the dimensioning
instructions as mentioned in chapter 6.7.3 can be
used as guidelines. However, it shall be noted that
the actual thermal loadability can also be lower.
Please contact the manufacturer of the converter
or the system supplier.

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

6.7.5 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.

Those include the following information:

- speed range

- power range

- voltage and current range

- type of torque (constant or quadratic)

- and converter type and required minimum
switching frequency.

6.9 Commissioning the variable speed application

The commissioning of the variable speed applica-
tion must be done according to the instructions
of the frequency converter and local laws and reg-
ulations. 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:

« nominal voltage

« nominal current

- nominal frequency

- nominal speed

« nominal power

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

ABB recommends using all the suitable protective fea-
tures provided by the converter to improve the safety
of the application. Converters usually provide fea-
tures such as (names and availability of features de-
pend on manufacturer and model of the converter):
« minimum speed

« maximum speed

- acceleration and deceleration times

« maximum current

« maximum torque

stall protection
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7 Maintenance

Voltage may be connected at standstill
inside the terminal box for heating

‘ ' elements or direct winding heating.
WARNING

7.1 General inspection
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. 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

7.1.1 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

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 bear-
ings 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 en-
sure 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.

2 weeks (to be reported) by means of starting
up of the system. In case a start-up is not
possible, for 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.

. 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 must be
removed before rotating the shaft. The
transport locking must be remounted in case
of transportation.

3. Allvibrations must be avoided to prevent a

bearing from failing. All instructions in the
motor instruction manual for commissioning
and maintenance have to be followed.

The warranty will not cover the winding and
bearing damages if these instructions have
not been followed.
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7.2 Lubrication

Beware of all rotating parts!

WARNING

Grease can cause skinirritation and eye
inflammation. Follow all safety
precautions specified by the
manufacturer of the grease.

WARNING

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 L1 -principle

(i.e. that 99 % of the motors are certain to make
the life time) for lubrication.

7.2.1 Motors with permanently greased bearings
Bearings are usually permanently greased bear-
ings of 1Z, 27, 2RS or equivalent.

As a guide, adequate lubrication for sizes up to
250 can be achieved for the following duration,
according to L,. For duties with higher ambient
temperatures, please contact ABB. The informa-
tive formula to change the L1 values roughly to
L, values:L =2.0xL,.

Duty hours for permanently greased bearings at
ambient temperatures of 25 °C and 40 °C are:

Table 7.1
Frame size Poles Duty hours Duty hours
at25°C at40°C

56 2 52 000 33000
56 4-8 65000 41000
63 2 49 000 31000
63 4-8 63000 40000
71 2 67 000 42 000
71 4-8 100 000 56 000
80-90 2 100 000 65000
80-90 4-8 100 000 96 000
100-112 2 89 000 56 000
100-112 4-8 100 000 89 000
132 2 67 000 42 000
132 4-8 100 000 77 000
160 2 60 000 38000
160 4-8 100 000 74 000
180 2 55000 34000
180 4-8 100000 70000
200 2 41 000 25000
200 4-8 95000 60000
225 2 36 000 23000
225 4-8 88 000 56 000
250 2 31000 20000
250 4-8 80000 50000

Data is valid up to 60 Hz.

7.2.2 Motors with regreasable bearings

Lubrication information plate and general lubri-
cation advice.

If the motor is equipped with a lubrication infor-
mation plate, follow the given values.

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

During the first start or after a bearing lubrica-
tion 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

- Remove grease outlet plug or open closing

valve if fitted.

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.

.

.

Regreasing while the motor is at a standstill

If it is not possible to re-grease the bearings
while the motors are running, lubrication can be
carried out while the motor is at a standstill.

- In this case, use only half the amount 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 perma-
nently with automatic lubrication or open closing
valve, if fitted.

ABB recommends only the use of electromechani-
cal systems.

The amount of grease per lubrication interval
stated in the table should be multiplied by three
if a central lubrication system is used. When using
a smaller automatic re-grease unit (one or two
cartridges per motor) the normal amount of
grease can be used.
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When 2-pole motors are automatically re-greased,
the note concerning lubricant recommendations
for 2-pole motors in the Lubricants chapter should
be followed.

The used grease should be suitable for automatic
lubrication. The automatic lubrication system de-
liverer and the grease manufacturer’s recommen-
dations should check.

Calculation example of amount of grease for
automatic lubrication system

Central lubrication system: Motor IEC M3_P 315_
4-polein 50 Hz network, re-lubrication interval
according to Table is 7600 h/55 g (DE) and

7600 h/40 g (NDE):

(DE) RLI = 55 g/7600 h*3*24 = 0,52 g/day
(NDE) RLI = 40 g/7600 h*3*24 = 0,38 g/day

Calculation example of amount of grease for
single automation lubrication unit (cartridge)

(DE) RLI = 55 g/7600 h*24 = 0,17 g/day
(NDE) RLI = 40 g/7600 h*24 = 0,13 g/day

RLI = Re-lubrication interval, DE = Drive end,
NDE = Non drive end
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7.2.3 Lubrication intervals and amounts
Lubrication intervals for vertical motors are
half of the values shown in the table below.

As a guide, adequate lubrication can be achieved for
the following duration, according to L,. For duties with
higher ambient temperatures please contact ABB. The
informative formula to change the L1 values roughly

toL10valuesis L, =2.0 x L,, with manual lubrication.

The lubrication intervals are based on a bearing
operating temperature of 80 °C (ambient tem-
perature +25 °C).

Anincrease in the ambient temperature

® raises the temperature of the bearings
correspondingly. The interval values should

1 be halved for a 15 °Cincrease in bearing
temperature and may be doubled for a

15 °C decrease in bearing temperature.

Higher speed operation, e.g. in frequency con-
verter applications, or lower speed with heavy
load will require shorter lubrication intervals.

The maximum operating temperature of
the grease and bearings, +110 °C, must

Y not be exceeded. The designed maximum
WARNING speed of the motor must not be exceeded.

Table 7.2
Frame Amount kw 3600 3000 kw 1800 1500 kw 1000 kw 500-900
size of grease r/min r/min r/min r/min r/min r/min

g/bearing

Ball bearings, lubrication intervals in duty hours

112 10 all 10000 13000 all 18000 21000 all 25000 all 28 000
132 15 all 9000 11000 all 17 000 19000 all 23000 all 26 500
160 25 <18,5 9000 12000 <15 18000 21500 =11 24000 all 24 000
160 25 > 18,5 7500 10000 >15 15000 18 000 >11 22500 all 24000
180 30 <22 7000 9000 <22 15500 18500 <15 24000 all 24 000
180 30 >22 6000 8500 >22 14 000 17 000 >15 21000 all 24000
200 40 <37 5500 8000 <30 14500 17 500 <22 23000 all 24 000
200 40 >37 3000 5500 >30 10000 12000 >22 16000 all 20000
225 50 <45 4000 6500 <45 13000 16 500 <30 22000 all 24 000
225 50 > 45 1500 2500 > 45 5000 6000 > 30 8 000 all 10000
250 60 <55 2500 4000 <55 9000 11500 =37 15000 all 18 000
250 60 > 55 1000 1500 >55 3500 4500 > 37 6 000 all 7000
280Y 60 all 2000 3500 - - - - - - -
280 60 - - - all 8 000 10500 all 14000 all 17 000
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 8 700
5008 40 all 3000 5300 - - - - - - -
5008 85 - - - all 6400 9500 all 17200 all 19 400
5010 40 all 1300 2400 - - - - - - -
5010 85 - - - all 4900 7200 all 13200 all 14 800
5012 85 - - - all 2700 3900 all 7100 all 8000
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Frame Amount kw 3600 3000 kw 1800 1500 kw 1000 kw 500-900
size of grease r/min r/min r/min r/min r/min r/min

g/bearing

Roller bearings, lubrication intervals in duty hours

160 25 <18,5 4500 6000 <15 9000 10500 <11 12000 all 12 000
160 25 > 18,5 3500 5000 >15 7500 9000 >11 11000 all 12 000
180 30 <22 3500 4500 <22 7500 9000 <15 12 000 all 12 000
180 30 >22 3000 4000 >22 7000 8500 >15 10500 all 12 000
200 40 <37 2750 4000 <30 7000 8500 <22 11 500 all 12 000
200 40 > 37 1500 2500 > 30 5000 6 000 >22 8 000 all 10000
225 50 <45 2000 3000 <45 6500 8000 <30 11000 all 12 000
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
280Y 60 all 1000 1750 - - - - - - -
280Y 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 6 500
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 4800
450 40 all - 1300 - - - - - - -
450 95 - - - all 1300 2000 all 3800 all 4 400
5008 40 all - 2700 - - - - - - -
5008 85 - - - all 3200 4700 all 8600 all 9700
5010 40 all - 1200 - - - - - - -
5010 85 - - - all 2500 3600 all 6 600 all 7400
5012 85 all - - all 1300 1900 all 3500 all 4000
D M3AA

7.2.4 Lubricants

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

WARNING

When re-greasing, use only special ball bearing

grease with the following properties:

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

« base oil viscosity 100-160 cST at 40 °C

- consistency NLGI grade 1.5 -3 *)

« temperature range =30 °C - +120 °C, continuously

*) A stiffer end of scale is recommended for verti-
cal mounted motors or in hot conditions.

The above mentioned grease specification is valid
if the ambient temperature is above -30 °C or be-

low +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 major lubricant manufacturers.

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

In general, lubricants containing EP
admixtures are not recommended. In
some cases it can cause harmin the
F bearing, therefore its use has to be
WARNING evaluated case by case together with
lubricant suppliers.

The following high performance greases can be used:
« Mobil Unirex N2 or N3 (lithium complex base)

« Mobil Mobilith SHC 100 (lithium complex base)
- Shell Gadus S5V 100 2 (lithium complex base)
« Kliiber Kliiberplex BEM 41-132 (special lithium base)
« FAG Arcanol TEMP110 (lithium complex base)
+ Lubcon Turmogrease L 802 EP PLUS

(special lithium base)
. Total Multis Complex S2 A (lithium complex base)

Always use high speed grease for high

L speed 2-pole motors 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 following greases can be used for high speed
cast iron motors but not mixed with lithium com-
plex greases:

- Kliiber Kliiber Quiet BQH 72-102 (polyurea base)
« Lubcon Turmogrease PU703 (polyurea base)

If other lubricants are used, check with the manufac-
turer that the qualities correspond to those of the
above mentioned lubricants. The lubrication intervals
are based on the listed high performance greases
above. Using other greases can reduce the interval.
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8 After Sales Support

8.1 Spare parts

Unless otherwise stated, spare parts must be
original parts or approved by ABB.

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

8.2 Dismantling, re-assembly and 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.

8.3 Bearings

Special care should be taken with the bearings.

These must be removed using pullers and fitted
by heating or using special tools.

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

Any directions placed on the motor, such as labels,
must be followed. The bearing types indicated on
the rating plate must not be changed.
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Most of ABB’s motors have a sound pressure level
not exceeding 82 dB (A) (+ 3 dB) at 50 Hz.

Values for specific motors can be found in the rele-
vant product catalogs. At 60 Hz sinusoidal supply,
the values are approximately 4 dB(A) higher com-
pared to 50 Hz values stated in the product catalogs.

9 Environmental requirements

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

When motor(s) need to be scrapped or recycled,
appropriate means, local regulations and laws
must be followed.
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10 Troubleshooting

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

Table 10.1: Troubleshooting

Motor troubleshooting chart

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

TROUBLE CAUSE

WHAT TO DO

Motor fails to start Blown fuses
Overload trips

Improper power supply
Improper line connections

Open circuit in winding or
control switch

Mechanical failure

Short circuited stator

Poor stator coil connection

Motor may be overloaded

Motor stalls One phase may be open
Wrong application
Overload

Low voltage
Open circuit

Motor runs and Power failure

then dies down

Motor does not Not applied properly
accelerate up to

" Voltage too low at motor terminals
nominal speed

because of line drop

Starting load too high

Broken rotor bars or loose rotor

Open primary circuit

Replace fuses with proper type and rating.
Check and reset overload in starter.

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

Check connections against diagram supplied
with motor.

Indicated by humming sound when switch is
closed. Check for loose wiring connections and
ensure that all control contacts are closing.

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

Contact ABB

or

Ensure that the supply is disconnected and
grounding for work done, disconnect the cables
and measure the insulation resistance.

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

Reduce load.

Check lines for open phase.

Change type or size. Consult equipment supplier.
Reduce load.

Ensure the rating plate voltage is maintained.
Check connection.

Fuses blown. Check overload relay, stator and
push buttons.

Check for loose connections to line, fuses and
control.

Consult equipment supplier for proper type.
Use higher voltage or transformer terminals or
reduce load.

Check connections. Check conductors for
proper size.

Check the motor’s starts against “no load”.

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

Locate fault with testing device and repair.
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TROUBLE CAUSE

WHAT TO DO

Motor takes toolong Excessive load
to accelerate and/or

N Low voltage during start
draws high current

Defective squirrel cage rotor

Applied voltage too low

Wrong rotation Wrong sequence of phases
direction
Motor overheats Overload

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

Motor may have one phase open

Grounded coil

Unbalanced terminal voltage

Motor vibrates Motor misaligned
Weak support
Coupling out of balance
Driven equipment unbalanced
Defective bearings
Bearings notin line
Balancing weights shifted

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

Poly phase motor running single phase
Excessive end play

Scraping noise Fan rubbing end shield or fan cover
Loose on bedplate

Noisy operation Air gap not uniform
Rotor unbalance

Hot bearings Bent or sprung shaft
Excessive belt pull
Pulleys too far away from shaft shoulder
Pulley diameter too small
Misalignment

Insufficient grease

Deterioration of grease or lubricant
contaminated

Excess lubricant

Overloaded bearing

Broken ball or rough races

Reduce load.

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

Replace with new rotor.
Correct power supply.

Reverse connections at motor or at switchboard.

Reduce load.

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

Check to make sure that all leads and cables are
well connected.

Motor must be rewound.

Check for faulty leads, connections and
transformers.

Realign.

Strengthen base.

Balance coupling.

Rebalance driven equipment.
Replace bearings.

Repair motor

Rebalance rotor.

Rebalance coupling or rotor.

Check for open circuit.

Adjust bearing or add shim.

Correct fan mounting.

Tighten holding bolts.

Check and correct end shield fits or bearing fits.
Rebalance rotor.

Straighten or replace shaft.
Decrease belt tension.

Move pulley closer to motor bearing.
Use larger pulleys.

Correct by realignment of the drive.

Maintain proper quality and amount of grease
in bearing.

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

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

Check alignment, side and end thrust.

Replace bearing, clean housing thoroughly first.
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11 Figures

Figure 1. Diagram
illustrating the
insulation resistance
dependence from

the temperature and
how to correct the
measured insulation
resistance to the
temperature of 40 °C.
Figure 2. Mounting of
half-coupling or pulley
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X-axis: Winding temperature, Celsius
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Y-axis: Insulation Resistance
Temperature Coefficient, ktc

1) To correct observed insulation
resistance, R, to 40 °C multiply it by the
temperature coefficientk, - R, ;.. =R X
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Figure 3. Connection
of terminals for
main supply

Figure 4. Voltage and
frequency deviation
inzones Aand B

Figure 3.

1.10Y X axis frequency p.u.
Y axis voltage p.u.
7] Key 1 zone A
N 2 zone B (outside zone A)
1 3 rating point

0.90

Figure 4.



Figure 5a. Conventer
with DTC control, 50
Hz, temperature rise B
Figure 5b. Conventer
with DTC control, 60
Hz, temperature rise B
Figure 5c. Conventer
with DTC control, 50
Hz, temperature rise F
Figure 5d. Conventer
with DTC control, 60
Hz, temperature rise F
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Guideline loadability curves with other voltage source PWM type
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