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1. O6wme cBepeHNNA 2. MpaBuna TeXHUKN

6e3onacHOCTU

NMPUMEYMAHUE
J1nA 6€30MaCHOrO U MPaBMIbHOTO MOHTaXa, PaboTbl MO MOHTAXY ¥ SKCMyaTalUWm iBUraTenei paspeLlaeTcs
3KCUTyaTalmnm 1 TeXHUYECKOro 00CNyXnBaHuA BbIMOJHATb TONIBKO KBANMPULMPOBAHHBIM CrieLManicTam,
HEoOX0OAMMO CTPOTO COBMIAATL HACTOALME UHCTPYKLMM. M3YUMBLUVIM IeNCTBYIOLLVE TPeOOBAHMA MO TEXHNIKE
JInua, OTBETCTBEHHbIE 33 MOHTAX, SKCMyaTaLmio 6e30MacHOCTU 1 rOCYAaPCTBEHHbIE HOPMATVBDI.
1 TeXHNYeCKoe 0OCTyK1BaHWe fBuratenei unm
CBA3AHHOIO C HUMK 0OOPY0BAHNA, JOMKHbI ObITh Mpw BEINOAHEHN PAOOT HEOOXOANMO NPEAOCTaBNUTL
03HaKOMIIEHbI C HACTOAWMMMN NHCTRYKLUMAMN. PaboTb 3a/1e/iCTBOBaHHOMY NMepCcoHany COOTBETCTBYIOUME MECTHbIM
MO MOHTaXyY W1 3KCMJTyaTaunm ABUratesien paspeLuaeTca npashiam 3allMTHLIE CPEACTBa AN1A NPE[OTBPALLEHNA
BbIMNOJSIHATb TONIbKO KBANUOULMPOBAHHbBIM CrELNannNCTam, HECHaCTHbIX CJTy4aes BO BPEMA MOHTaxa 1 SKCnITyataunn
M3yUMBLUVIM IeNCTBYIOLME TPeOOBAHWA MO TEXHUKE 000pyAOBaHMA.
6e30MacHOCTU 1 roCyAapCTBEHHbBIE HOPMATVBDI.
Hecobniopervie 3TUX UHCTPYKLUMIA MOXET MPUBECTY K
OTMEHE rapaHTun. 5 Lkl 22 .

CpeacTBa aBapUMHOrO OCTaHOBA [OMKHbBI ObITh

OCHalLleHbl YCTPONCTBaMM BIOKMPOBKIM MOBTOPHOTO
3anycka. Ecnv 6bin BbINONHEH aBapuUiiHbIi OCTaHOB,

1.1 cepT“d)“KaT cooTBeTCTBMA HOBAaA KOMaHAa Ha 3anyCck MOXeT BCTYMUTb B CUITY

TOMbKO MOC/Ie HAMEPEHHOTO OTKAOUEHWS OIOKNPOBKM

Ecnu anekTpoaBuMratens BCTPOEH B 060pyAOBaHMe,
nepesanycka.

COOTBETCTBME KOHEYHOTO M13aenvsa TpeboBaHNAM [MpeKkTBbI
2006/42/EC (MalumHbl 1 MeXaHM3Mbl) AOMXKHO ONpeaensaTbCaA
CTOPOHOW, BBOfALLEN 060PYAOBaHME B IKCMTyaTaLMIo.

Cnepyet yuntbiBaThb cnepyiouee:
1.2 O6nactb npynmeHeHnsA 1. He Hactynaiite Ha asuratens.

2. Tpv HOPMaNbHOM SKCMyaTaLmMn U 0CObeHHO nocne
OTKJTIOYEHMA TeMNEPATYPa HaPYKHOM MOBEPXHOCTH
[BUraTens MOXeT OblTb BbICOKOW.

Hactoaume NHCTPYKUMW PpaCnpOCTPaHAOTCA Ha cnefytolimne
SNeKTpnyecKne MallnHbl NPon3BoACTBa ABb, SKRCMyaTnpyemble

KaK B peXkuMme ABuratens, Tak 1 reHepatopa:
3. HekoTtopeble cnevlyanbHble NPUMEHEHNA ABUraTenen

cepum MT*, MXMA TpebytoT cobnogeHra AONOAHUTENbHbBIX MHCTRYKLMI

cepum MTA*, M2A*/M3A*, M2B*/M3B*, M4B*, M2C*/M3C¥, (HanprMep, NPV NUTaHKUM OT YaCTOTHOrO NpeobpasoBaTens).
M2F*/M3F*, M2L*/M3L¥, M2M*/M3M*, M2Q*, M2R*/M3R*, 4. OcTeperaiTech BpalLalLVXCA AeTanel ABuraTens.
M2VE/M3V* 5. He oTKpbIBaiTe COEAMHUTENBHYIO KOPOOKY, KOTAa ABUraTe b

¢ rabaputom Kopryca 56-450. HaxOAWUTCA NMOA HaNPKEHNEM.
[ina neuratenei, Hanpumep, TMNa Ex cyllecTByeT cBOA

UHCTPYKUMA «INEKTPOABMIaTENb HMU3KOTO HanpPsxXeHWA Ans

B3PbIBOOMACHbIX MOMELLIEHN: PYKOBOACTBO MO MOHTaXY,

SKCMyaTaLmm, TEXHUUYECKOMY OOCTYKMBAHMIO U TEXHVIKE

oe3onacHocTh» (3GZF500730-47).

JononHutenbHas MHGOPMaLMA MOXET NoTpeboBaTbCA ANA
nBuratenen, npefHasHauyeHHbIX A5 CrieluanbHOro NpYMeHeHms
n/vinu oNa geuratener cneymnansHoOm KOHCTRYKLUWN.

CyLiecTBytOT JONONHUTENbHbIE MHCTRYKLMW AN Cleqyowmnx

aBuratenem:

— [Buratenu ans ponbraHros

— [Buratenu C BOAAHLIM OXNaxaeHVem

— [lBuratenu AbIMOCOCHbIX YCTaHOBOK

— Topmo3Hble ABuraTenu

— [Buratenw ans NOBbILWEHHBIX TeMNepaTyp OKpyaloLei
cpenpl

— [Buratenv ans MOpPCKOro MpUMeHeH s ANs YCTaHOBKM Ha
OTKpbITON Nanybe kopabnen Nam MoOpPCKMX OCHOBAHMI
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3.MpaBuna obpaweHnn

3.1 MprneMoOUHbIN KOHTPOJb

MonyunB ABMraTENb, CPA3Y e OCMOTPUTE ero Ha NpeameT

BHELHWX NOBPEXAEHN (HanpUmep, TOPLIOB Bana, GnaHLes v
OKPaLLEHHbIX MOBEPXHOCTEN) 1 B ClyYae 0OHAPYKEHMA TakuXx
NOBPEXAEHWI HEMELNEHHO CO0bLMTE 06 3TOM SKCNeaUTopY.

MpoBepbTe NPaBUIbHOCTb BCEX JAHHbIX B 3aBOACKON Tabnmuke,
Npexae BCero HanpskeHvie 1 coefuHeHWsa 0OMOTOK (3Be3/a
WK TPEYTONbHKK). Ha BCex ABUraTensx, 3a CKNoYeHnem
[BUratener Cambix MasbiX TUNMOPa3MEPOB, Ha MAaCMNOPTHOM
Tabnmuke Takke yKa3blBAeTCA TUM MNOAWWMHNKOB.

[na npyBoma C perynvpyemolt CKOpOCTbiO BpalLeHWA
NpOBepPbTE MakCUMabHO [OMYCTVMYIO Harpy30UHYo
CNOCOBHOCTb B COOTBETCTBUN C YaCTOTOW, YKazaHHOM Ha BTOPOW
NacnopTHOM Tabnuuke ABMraTens.

3.2 TpaHCNOPTNPOBKa N XpaHeHMNe

[lBuratenn cnefyeT XpaHuTb B CyxMx nomelleHuax (mpu
TemnepaType He Huxe —20 °C) Npr OTCYTCTBUM MblAn U
BUOPaLMK. Bo Bpems TpaHCMOPTUPOBKIM HEOOXOAMMO 130eraTh
YA3POB, NaAEHWI 1 NOBbLILIEHHOM BAAKHOCTW. [1na nonyyeHua
CBefleHNA O MPOUNX YCNOBUAX O0PATUTECH 3@ KOHCY/bTaLMei B
komnaHuio ABB.

He3alluieHHble MecTa aBuratens (KoHUbl Bana v GnaHubl)
JOMKHbI ObITb 06PABOTaHbI AHTUKOPPO3VOHHBIM CPECTBOM.

ﬂ,ﬂﬂ npegoTBpalleHnAa M3MeHeEHMA COCTaBa CMa304YHOTo Macsla
pekomeHOyeTCA BpeMd OT BpeMeHM NMpoBOpayBaTh Bal pyKOI7I.

[Ina ncknioyeHna KoHOeHcaUMm Bnaru B Apuratene

peKOMeHAYETCA AepKaTb BKIMOYEHHBIMU MPOTUBOKOHAEHCATHbIE

HarpeBaTtenu (ecnn oHW NpesyCcMoTPEHbI).

OcTaHOBEHHbIN OBUraTeslb He OO/TXKEH NoABepPraTtbCA
BO3OENCTBUIO BHELIHIX Bm6pau|/||7|, MOCKOJIbKY 3TO MOXET
npnBeCT K NOBPEeXAEHMIO NOALLNTTHNKOB.

[lBMratenn, ocHaleHHble UMAVHAPUYECKUMM PONMKOBBIMNA

1 (MNK) pagranbHO-yNOPHbIMU MOAWMIHMKAMK, BO BPeMs
TPaHCMOPTUMPOBKM AOMKHbI ObITb 3aKpenneHbl CnelranbHbIMM
dukcaTopamum.

3.3 MNMoabem

Bce nsuratenn npomssoactsa Abb, Bec KoTopbix bonee 25 Kr,
060pyA0BaHbl MOABEMHBIMI MPOYLWNHAMM UAK PbIM-00ATaMMN.

[ns nogbema ABUraTens cneayeT UCronb30BaTh TOMbKO
OCHOBHble MPOYLWVHbI UK PEIM-00NThI. 3anpeLieHo
MCMONb30BaThb MPOYLWWHBI U PbIM-O0NThI AN1A MOABEMA

asuratenda C NPUCoOeaNHEHHbIM K HEMY APYTM o6opyﬂosaH|/|eM.

3anpeLeHo 1Cnonb3oBaTh AA NOAbEMa ABUraTeNs
NOAbEMHbIE MPOYLLMHbI BCMOMOraTelbHOro 06opyoBaHmaA
(HanpurMep, TOPMO3HbIX PE3UCTOPOB, OTAENbHbIX BEHTUNATOPOB
OXNAXKOEHWA) NV COeAMHUTENbHBIE KOPOOKN. [oNnoKeHne

LEHTPa TAKECTM ABMraTeneli C Kopnycamm OaHOro TMnopasmepa

MOXET MEHATbCA B 3aBUCMMOCTN OT MOLLHOCTW, MOHTaXHOTIO
NCMOJTHEHMA 1 BCMTOMOTraTe/ibHOIro O60p)/,ELOBaHI/IF|.

3anpelleHo NoAHMMATL ABUIaTENb, MCMOMb3YA NOBPEXAEHHbBIE
pbIM-60N1ThI. Tpexae vem NPUCTYNWUTL K NOAbEMY, yoeanTech

B OTCYTCTBUW MOBPEXAEHWIA PbIM-O0NTOB NN BCTPOEHHbIX
NOABEMHbIX MPOYLLNH.

PbIM-60NTbI, 3aKpeneHHble Ha pe3bbe, Nepes NogbemMoM
JBWraTens Heobxoamnmo 3aTaHy Tb. Mo HeOBXOAUMOCTH
NONOXeHWe PbIM-601Ta MOXHO OTPErynMpOBaTh, MCMONb3Ys
noaxoAsLme LWwarosbl.

Mepen NoagbeEMOM YOeaWTeCh, UTO MCMOMb3yeTCs Haanexallee
nogbeMHoe 060pyA0BaHME 1 Pa3Mep KPIOKOB COOTBETCTBYET
NOABEMHbBIM MPOYLLIMHAM.

MNoaHVMalTe fBUraTeNb OCTOPOXKHO, UTOObI HE MOBPEaNTb
yCTPOWCTBa UK Kabenu, NoAcoeNHEHHbIe K ABUraTenN!io.

CHUMUTE MMeIoLLMeCa AepKaTenn Ans KpenneHvs asuratens K
NOLAOHY.

CneumanbHble yKasaHya No Nogbemy MOXHO NOMy4YnTb Npu
obpalleHnn B komnaHwmio Abb.

BHUMAHMUE!

Bo BpeMA noabema, MOHTaKa Ui T€XO6CJ’Iy>KI/IBaHI/Iﬂ
HeobxoanmMo cobnoaaTh BCe Mepbl 6e30MacHOCTY 1
0Cob0 cneguTb 3a Tem, YTOObl HUKTO He HaxOAWICS NOfA
NOAHMMAEMbIM FPDY30M.

3.4 Bec pBurarens

Obwuii BeC auraTensa B npeaenax ofHoOro TMnopasmMepa Kopnyca
MOXET Pa3NnyaThCa B 3aBUCUMOCTY OT HOMMHAbHOM MOLLHOCTH,
MOHTaKHOIO MCMOMHEHNS U BCTIOMOraTeNIbHOMO 060PYA0BAHMS.

B Ta6J'|I/ILI,e HWXKe yKa3aH paCQETHbIVI MaKCUManbHbIV BeC
CTaHOapPTHbIX nBuratenem c Pa3HbIMM MaTepKanamm Koprycos.

DakTnyecknin Bec apuratenen Abb ykasaH Ha macnopTHOM
TabnnuKe (3a UCKIIOUYEHVEM ABUraTeNelN TUMOPa3MepoB 56 1 63).

Tunopasmep AntomuHuin Yyryn Don.
Kopnyca Bec, kr Bec, kr ANA TOopmo3a
56 4,5 - -
63 6 - -
71 8 13 5
80 14 20 8
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 -

Ecnn gBuratens umeet Hezasmcumoe oxnaxkaenue (1C416), pna
nonyyeHna HGopmMaLmm o Bece obpaTntech B KomnaHwmio ABb.
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4. MoHTaX 1 BBOA B dKCniyaTauuio

BHUMAHUE!

Mpexpae Yem NPUCTYNUTL K BbIMONHEHNIO paboT

C iBUraTenem Unm NpuBoAHbIM 060pyAOBaHMEM,
BbINOJHWTE NPoLiefypy OTKNOUEHNA 1 BNOKNPOBKMN.

4.1 O6Lee

CnepnlyeT NpoOBEPUTL BCE 3HAYEHMA Ha MAacNOPTHOM Tabnuuke,
uTOObI YHEeaMTLCA B TOM, UTO 3aliMTa 1 NOAK/IOUYEeHVe ABUraTens
BbIMOHEHbBI AOMKHBIM OOPA30M.

4.2 ABuraTtenu c noagwWNnNnHNKamm,
OT/INYHbIMU OT LWAPUNKOBbIX

CHUMWTE TPaHCNOPTHYIO BIIOKMPOBKY, ECAIM OHa UMEETCA.
MposepbTe cBOOOAHOE BPaLLeHVe Bana ABUraTens, NpoBepHyB
ero pyKom.

p,era'renw C POJZINKOBbIMM NOoALWLVNMHUKaAMN

BKCI‘IJ'IyaTaLJ,I/IFl asuratend 6e3 paﬂmaanoM Harpys3kun Ha Ban
MOXET MPUBECTN K MOBPEXOEHWIO POJTMKOBbIX MOAWNMHNKOB
M3-3a NX «MPOCKasb3blBaHWA»,

ABlllraTeﬂlll C pagnanbHO-yNnOpPHbIMN NoaWNNMHNKaAMN

3|<cr|nyaTa|_u/|ﬂ asuratend 6e3 oceBol Harpysku, I'IpI/IJ'IO>KEHHOI7I
K BaJly B HY>KHOM HalMpaBAeHn, MOXET NMPpnBeCTN K
NOBPEXAEHNIO PaAMNaTbHO-YMOPHbIX NOALWNITHNKOB.

BHUMAHUE!
Y apwviratenen ¢ paguanbHO-ynopHbIMA MOAWNIHUKaM
0CeBas Harpyska He [JO/MKHa MeHATL HanpasieHue.

TN NOAWWNHMKA YKa3aH Ha NacnopTHOM Tabnuuke.

IJ,BlnraTenw CO CMa304YHbIM HUNNeNnAMn

Mepen NepBbiM MNYCKOM WA NMOCEe ANUTENBHOIO XPaHeHs
[BUraTens 3anemnte HeobxoaMoe KOMMUYeCcTBO CMa3Ku.

MonpobHble CBeAeHWs CM. B pa3aene «7.2.2 [isurateny,
OCHalLeHHble MOAWWMHUKAaMM CO CMA30YHbIMU HUMMENAMMKY,

[Bunratens, yCTaHaBNMBAEMbIN B BEPTUKANIBHOE NONOKEHME
BaNIOM BHW3, IOMKEH MMETb KOXKYX AA 3alWTbl OT MonaaaHna
NMOCTOPOHHMX NMPeAMETOB U XMOKOCTEN Yepe3 BeHTUIALMOHHbIE
OTBePCTUA BHYTPb KOpryca. Ty 33fjady Takke MOXHO

peLnTb C MOMOLLIO OTAENbHON KPbILLKK, He MPUKPENIeHHOM

K [BuUratento. B aTom cnyyae Ha asuratene Heobxoammo
Pa3MeCTUTb NpeaynpeanTentHyo TabnnuKy.

4.3 NpoBepKa conpoTNBNIEHNA
nsonaunm

MpoBepbTe CONPOTUBNEHWE N30NALMM IO BBOAA ABMraTeNs
B SKCMUTyaTaLMio 1 B CJlydae NMofo3peHns, UTo Ha obmMoTKe
06pa3oBanca KoHaeHcar.

ConpoTtvBneHne n3onaumuy, npreeaeHHoe K Temneparype 25 °C
(n3mepeHHoe npu HanpsxeHur 500 unm 1000 B nocT. Toka),
AOKHO ObITb He Hupke 1 M. ConpoTrBneHe 13onaummn cneayeT
YMeHbLLIATb BABOE Ha Kaxkable 20 °C NOBbILLEHNA TeMNepaTypbl.
[Ina npviBegeHna cConpoTUBEHMS 30MALMK K HEOOXOAVMOW
Temnepartype MOXHO NCMOJb30BaTb PUCYHOK 1.

BHUMAHUE!

Bo n3bexaHue PVCKa NopaxXeHna a/1eKTpUYeCKnm
TOKOM KOprycC ABUraTes1a JOJIKEH ObITb 3a3eMSIEH U
0OMOTKM Pa3pAXeHbl HemeaneHHo nocne n3mepeHna
conpotmBneHna n3onaunn.

Ecnn conpoTmBieHue n3onaumm He JOCTUraeT STaNIOHHOTO
3HAYEHWA, 3TO O3HAYAET, YTO OOMOTKM UMEIOT MNOBbILIEHHYIO
BNAXKHOCTb 1 MOANEXaT CyLKe B neun. Temnepatypa B neuu
AOMKHA NoaaepxmMBaTbcA Ha ypoBHe 90 °C B TeueHne 12-16
4acos, 3aTeM — Ha ypoBHe 105 °C B TeyeHme 6-8 Yacos.

Ha Bpems HarpeBa HeOOXOAMMO CHATb MPOOKMN CO CIIMBHbIX
OTBEPCTUI U OTKPbITb 3aKPbIBAOLLMI KNanaH, ECv OH UMEeETCS.
Mocne CyWwKM CMBHbIE MPOBKK AOMXKHDBI ObITb YCTaHOBAEHI

Ha MecTo. [laxke NP HanMumMM CIIMBHBIX NPOOOK Ha Bpems
CYLWKN PEKOMEHAYETCA CHATb TOPLEBbIE LNTbI 1 KPbILLKM
COEAVIHUTENbHbBIX KOPOOOK.

O6MOTKM, Ha KOTOpbIE Monana MoPCKas BOAA, Kak NMpaswusio,
HeobXoAMMO NMepemMaThiBaTb.

4.4 QyHpameHT

KoHeuHbIV NoIb30BaTeNb HeceT MOJTHYIO OTBETCTBEHHOCTb 34
NoAroToOBKY d)yH,D,aMeHTa ONA YCTaHOBKW ABUIaTeNA.

MeTannuueckne GyHAaMEHTbI AOMKHBI ObiTb OKPaLLEeHb
AHTUKOPPO3MOHHOW KPaCKOoM.

DOyHOAMEHT aonxeH ObiTb POBHBIM 1 JOCTAaTOUHO CTOMKUM
K BO3MOXHbIM YCUITNAM B PEXMME KOPOTKOMO 3aMblKaHMs
ABuraTens.

KoHCTRYKLMA 1 pa3mepbl dyHAAMEHTa AOKHbI ObiTb
PaCcCUMTaHbl Tak, YTOObI ObINM UCKITIOUEHbBI BUOPALINW,
Bbi3blBaemMble pe3oHaHCaMu. CM. PUCYHOK HIXKe.

JTnHenka

MpumeyaHwme! Pa3HuLa no BbicoTe
He [oMKHa npesbiwatb £ 0,1 MM
OTHOCWTENIbHO MeCTa YCTaHOBKM

| noboit 4pyrol Nanbl AUratens.

v

Mecto YCTaHOBKM s1arbl
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4.5 banaHcMpoBKa 1 nocagka
nonymy¢r n peMeHHbIX LUKNBOB

[MpW MCNONb30BaHWK CTaHAAPTHOM NpoLeaypbl 6anaHCMpPOBKa
[BUraTens BbIMONHAETCA C MOMOLLbIO MONYMydT.

BanchmpOBKy I'IOJ'I)/MyCI)T NN PEMEHHbIX LWKNBOB HeO6XO):I,I/IMO
BbIMOJIHATb NOCSI€ PAaCTOYKKN LINOHOYHOW KaHaBKM.
BanchmpOBKa OOJTXKHa MPOon3BoOAnTbCA B COOTBETCTBUMK C
MeTogom 6anaHcu POBKW, yKa3aHHbIM 413 AaHHOIO ABUTaTeNA.

Bo n3bexaHne nospexaeHrAa NoAWNNHKKOB U yﬂﬂOTHeHl/ll;l
Ana nocCaaxku I'IOﬂyMbeT N PeMeHHbIX WKMBOB Ha Basl ABWMIraTesid
NCMoNb3yeTca cneymanbHbIn NHCTPYMEHT.

3anpeleHo NPom3BOAUTL MOCAAKY NMOAYMydTbl UM PEMEHHOTO
WKMBA 3a CUET YAapOB WK YNNPaACh PblYaroM Ha Kopryc
aBuratens.

4.6 MoHTaX M LLIeHTpPOBKa
ABurarens

Ybeautech B HanMumMM OCTaTOYHOrO NPOCTPAHCTBA

BOKPYT ABUratens ana cBobofHOM LMPKYNaLmUM BO3ayXa.
PekomeHayeTca OCTaBAATb 3a30P MEX/Y KPbILWKON BEHTUNATOPA
1 CTEHOMN He MeHee NONOBUHbI BO3[yX03ab0PHOr0 OTBEPCTUSA
KPbILLKK BeHTUAATOPA. LONONHWTENbHbIE CBEAEHWA YKa3aHbl B
KaTasnore U3Aenui U Ha rabapuTHbIX YepTerkax, AOCTYMHbBIX Ha
Beb-calTe no agpecy: www.abb.com/motors&generators.

ObecneyeHne NPaBUAbHOW LEHTPOBKM MMeeT 60fblioe
3HaYyeHue ANA UCKNIoYEHK BMOPALIMK, a TaKke NMOBPexXaeH
NOAWWNHWKOB 1 Bana.

3a|<per||/|Te OBUraTesib Ha d)yH}ZLaMeHTe C MOMOLWbO MOAXOAALLIMX
601TOB UK Wnmnek, mexagy (I)yHD,aME‘HTOM 1 onopamn
OBUratend HeO6XO£I,I/IMO YCTaHOBUTb Wanbbl.

Mcnon b3yl7lTe Haanexatime Mmetobl LeHTPOBKW ABUTaTeNA.

Mpr HeOOXOAUMOCTH MPOCBEPINTE B HY>KHBIX MECTax
YCTaHOBOUYHbIE OTBEPCTYIA M 3aKPEMUTE YCTAHOBOUHbIE LUTHIP.

TOYHOCTb MOHTaXKa NONyMydTbl: OTKIOHEHWe 3a30pa b He
JOMKHO npesblwath 0,05 MM, pa3HOCTb al-a2 TakKe He JOMKHa
npesbiwats 0,05 Mm. Cm. puc. 2.

ocne okoHYaTeNbHOWM 3aTAKKM OONTOB MK WMNUEK MOBTOPHO
npoBepbTe LEHTPOBKY.

He ,ELOI'IyCKaI;ITe npeBbllWeHnA 4OMYCTUMbIX Harpy3oK Ha
NOAWNMHNKNA, YKa3aHHbIX B KaTaJlorax N30enN.

Y6eamtech B [OCTATOUHOM LMPKYAALMM BO3AYXa BOKPYT
Asuratens. Y6eamtech, Yto HaxoasaLLmecs pagom yCTpoicTea
UK NPAMOE CONHEYHOE M3MyUYeHMe He HarpeBaloT ABUraTesb.

MNPy NCMOb30BaHNK ABUTaTeNEN C MOHTaXOM Ha GraHLe
(Hanpumep, B5, B35, V1) Heobxoamnmo ybenmtbcs B TOM, UTO
NCMOMb3yeMoe KOHCTPYKTUBHOE pellieHne obecrnedvBaeT
[OCTAaTOUHYIO LIMPKYNALMIO BO3AYyXa BAOSb BHELLIHEN
MOBEPXHOCTU GaHLa.

4.7 PagnanbHblie ycunma n
pemMeHHble nepepayun

PeMHM [OMKHbI ObiTb HATAHYTHI B COOTBETCTBUN C YKa3aHUAMMU
NOCTaBLIMKa NPUBOAHOrO 060PYAOBaHNA. 3anpeLleHo
NPEBbILLATL MAaKCUMANbHOE YCUNVE HATAXKEHNA PeMHeEN (T. e.
pafnanbHble Harpy3kM Ha NOAWNMHNKM), YKa3aHHOE B KaTanorax
n3genuin.

BHMMAHMUE!

YpesmepHOe HaTAXKEHNE PEMHA NMPUBEAET K
MOBPEXAEHNIO MOALLNMHUKOB 1 MOXKET CTaTb MPUYMNHOM
NoBpeXaeHNna Basa.

4.8 iBuraTtenm co CINBHbIMMN
OTBEepCTNAMMU ANA KOHAeHcaTa

Y6eAnTECh, UTO CAIMBHbBIE OTBEPCTUA 1 MPOOKM HanpaBeHs
BHU3. Y ABUraTenel, pacnonoXeHHbIX BEPTVIKaIbHO, CIIVBHbIE
OTBEPCTUA MOTYT ObITb PACMONOKEHBI FOPU3OHTANBHO.

[suratenu, Y KOTOPbIX C/INBHbIE OTBEPCTUA 3aKPbIBAOTCA
M1aCTMaCCOBbIMMN I'IpO6KaMVI, MOCTaBNAKTCA C OTKPbITbIMW
OTBEPCTUAMMN. B YCNOBUAX BbICOKOW 3aMblTEHHOCTA cnepyet
3aKpbITb BCe CJIBHbIE OTBEPCTUA.

4.9 Pa3Boaka Kabenen n
3NleKTpuYecKne NogKlvYeHns

B coennHWUTENbHOM KOPOBKE CTaHAAPTHOTO OAHOCKOPOCTHOIO
ABWraTens, Kak NpaBuio, NpeayCMOTPEHbI LLECTb KNeMmM Afs
CUMOBbIX KNIEMM M He MEHee OIHOW KNeMMbI 3a3eMNEHMS.

Kpome c1NoBbIX KNEMM 1 KNEMM 3a3eMIeHNA, B KOPOOKe
MOTYT ObITb NPEefYCMOTPEHbI COEAMHEHWA 1A TEPMUCTOPOB,
AHTUKOHAEHCATHbIX HarpeBaTeniei 1 BCNOMOraTeNbHbIX
YCTPOWNCTB.

[Ina noacoeamnHeHnst BCex CUoBbIX Kabenen Heobxogmmo
MCMoSb30BaTh KabesbHble HakoHeuUHNKW. Kabenn ana
BCMOMOTaTeSbHbIX YCTPOMCTB MOXHO NOACOEANHATD K KeMMam
6e3 HaKOHEYHMKOB.

[Buratenn npegHa3sHaueHbl TONbKO ANA CTalMOHapHOro
MOHTaxa. ECnin He yKa3aHo MHOoe, KabenbHble BBOAbI MMEIOT
MeTpudeckyto pesbdy. Knacc IP kabenbHbIX YIAOTHEHWIN JOMKeH
ObITb HEe HUXeE, YeM Y COeIMHUTENBHOM KOPOOKM.

MNpou MOHTae HeEOBXOMMO UCMOMb30BaTb CEPTUGULMPOBAHHbIE
BTYJIKM KabenenpoBOAOB U KabesbHble pasbembl.

NMPUMEYAHUE

Kabenu omKHbI ObiTb MEXaHNYECKM 3aLLMLLIEHbI U
3aKpenneHbl BONM3v coeuHUTENBHO KOPOOKM
cornacHo TpebosaHuam cTaHaapTa IEC/EN 60079-0 1
MECTHbIX CTaH[apTOB.
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Hencrnonb3yemble kabenbHble BBOALI AOMKHbI ObiTb 3aKPbIThI
3arnyLkamu, 06ecneynBatoLMMm 3aLLMTy, COOTBETCTBYIOLLYIO
IP-knaccy coeanHUTENBHOM KOPOOKH.

CreneHb 3aLWnTbl U AVAMETP YKa3aHbl B JOKYMEHTALIMN,
OTHOCALLENCA K KabenbHbIM CanbHNKAM.

BHUMAHMUE!
Mcnonb3yiiTe kabenbHble CanbHUKM U YNIOTHEHNS B
COOTBETCTBMM C TUMOM 1 ANAMETPOM Kabens.

I_Iepeﬂ nofaven HanpAXeHnA Ha ABUraTesib JOJTXKHO ObITb
BbIMOTHEHO 3a3eMiieHne COrfaCHO MeCTHbIM MpaB/J1am.

Knemma 3a3emneHuns Ha Kopnyce ABuratens AonxHa ObiTb
noacoeanHeHa K

WmHe 3a3emnenns (PE) kabenem B COOTBETCTBUM C Tabs. 5
ctaHgapTa IEC/EN 60034-1.

MuHumaneHele ce4eHus nposoaoe 3ajumHo2o
3da3emJieHus.

Mnowaab nonepeyHoro MuHMManbHoe ceyeHne
ceyeHnn ¢pa3oBbix NPOBOAOB COOTBETCTBYIOLNX NPOBOAOB
YCTAHOBKM, S, MM? 3alMTHOrO 3a3emieHuns, 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, Knemmbl 418 NOACOeANHEHNS 3aLMUTHOTO
333eMMeHUA, PACNONOXEHHbIE CHAPYXMN SNEKTPUUECKOro
000pyN0BaHVIA, AOMKHBI 0OeCNeUnBaTh HaleXHOe
nofacoeanHeHne NPoBOAOB C MOMNepPeYHbIM CEYEHNEM HE MeHee
4 MM,

KabenbHble coequHeHUa Mexay CETbIO M KNeMMmamu ABUraTens
AOMKHbBI OTBEYaTb TPEOOBAHWAM rOCYAAPCTBEHHbIX CTAHAAPTOB
MO MOHTaXy unu TpebosaHMAM cTaHaapTa IEC/EN 60204-

1 B 3aBMCMMOCTM OT HOMMHANbHOIO TOKA, YKa3aHHOro Ha
MacnopTHOM Tabnnuke.

NMPUMEYAHUE

Ecnm TemnepaTtypa oKpyKatoLLler Cpebl NpeBbilaeT
+50 °C, Heobxo4nMO MCMNOSb30BaTh Kabenn ¢
[OMyCTUMON TemnepaTypor He Huxe +90 °C. Takxe npu
nonbope ceyeHunii Kabenen cneayeT yunTbIBaTb Apyrie
nepeBofHble KOIGOULIMEHTLI B 33BUCUMOCTI OT YCIIOBUM
MOHTaXa.

Y6eanTeCh B TOM, UTO 3alliMTa [BUTATENSA COOTBETCTBYET
YCNOBUAM OKPYKAIOLLEN Cpefbl U KNMMATUUECKIM YCTIOBUSAM.
Hanpumep, ncknioumte BO3MOXKHOCTb NOMNaAaHWa BOfbl B
ABUraTesb U COeIMHUTENbHbIE KOPOBKM.

[ns obecneueHna COOTBETCTBIMA YKazaHHOMY Knaccy IP
YNIOTHEHNA COeANHUTENBHBIX KOPOOOK JOMXKHDBI ObiTh
AKKYpPaTHO yNOXeHbl B COOTBETCTBYIOLME Na3bl. HennotHoe
npuneraHe MOXeT NPUBECTY K MOMAAaHMIO BOAbI UM Mbin
B COeAVHUTENbHYIO KOPOOKY, B pe3ynbTaTe Yero BO3HMKaeT
OMNaCHOCTb 06Pa30BaHMA NCKPEHWA.

4.9.1 [loOdknioyeHuUA 0NA pasnu4dHbIX cnocob6oe
nycka

B coeHWTENBHOM KOPODBKE CTaHAAPTHOrO OAHOCKOPOCTHOrO
ABMraTens, kak NpaBuno, NpeayCMOTPEHDI LIECTb CUNOBbIX
KNEMM U He MeHee OiHOW KNemMMbl 3a3eMeHrd. ITO NO3BoAET
MCNoNb30BaTb NpAMOW Myck asuratena ot cetu (DOL) nnam nyck
nepekKsItUeHnem Co «3Be3fbl» Ha «TpeyronbHuK» (Y/D).

[ns ABYXCKOPOCTHbIX 1 CNeLnanbHbIX ABUraTenel coeimHeHne
AN1A NOAAUM NUTAHNA JOMKHO ObiThb BHINOHEHO COMNACHO
WHCTPYKLMAM Ha TabnnuKe, pacronoKeHHOM B COEANHNUTENbHOM
KOpOOKe, MK yKazaHUaMm, NpuBeeHHbIM B PYKOBOACTBE MO
ABuratenio.

Hanps»eHue 1 cnocob NoAKMoUeHMs yKasaHbl Ha NacropTHO
Tabnmyke.

Mpamoi nyck ot ceTu (DOL):

MOXHO MCMoNb30BaThb COEAMHEHNA NO Cxeme «3Be3fax (Y) uiu
«TpeyronbHuk» (D).

Hanpwumep, obo3HaueHne «690 VY, 400 VD» yka3biBaeT Ha
coefuHeHve no cxeme «3sesfga» ana 690 B n coegnHeHmne no
cxeme «TpeyronbHuK» ana 400 B.

Myck nepeknioyeHNeM co «3Be3bl» Ha «TPEYroNIbHUK»
(Y/D):

Mpu Nycke NepeKktoYEHNEM CO «3BE3[b» Ha «TPEYTOMNbHMK»
HanpsxeHne CeTn [OMKHO COOTBETCTBOBATb HOMUHAIBHOMY
HaNPAXEHNIO ABUraTeNaA ANA COeAVHEHMSA MO Cxeme
«TPEYroNbHUK».

CHumuTe BCE nepemblykin 13 COG}ZLI/IHI/ITGJ'IbHOI;I KOpO6KI/I.

Opyrue cnoco6bl NycKa U KecTkue ycioBusi nycka

Ecnn ana nycka ncnonb3yloTca Apyrue MeTOAbl, Hanpumvep,
NpeobpazoBaTesb UK YCTPOMCTBO MAABHOMO Mycka Ans
PeXMMOB PaboTbl ST 1 S2, CuMTaeTcs, YTo YCTPOWCTBO
«M30/IMPOBAHO OT 3/1eKTPOCETN BO Bpems paboThl
SKNEKTUYECKON MALLMHBI» B COOTBETCTBMM CO CTaHAapTom IEC
60079-0, ¥ NpUMeHeHVe TENNOBOW 3alLUTbl He 0bA3aTeNbHO.
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4.9.2 [looKknroYyeHue ecnomMmoz2amesibHbIX
ycmpoiicme

Ecnv aBuraTent ocHalleH TepMUCTOPaMV U APy MM
Pe3nCTVUBHBIMM TepmogaTurkamn (Pt100, Tepmopene v T. n.)

1 BCTIOMOTaTeNbHbIMU YCTPOMCTBAMM, UX MOACOEAMNHEHNE

W1 3KCMyaTaUuWa JOMKHbI MPOU3BOANTLCA HAANEXALLMM
06pazom. Ana HEKOTOPbIX MPUMEHEHWI NCMONb30BaHNE
TEMNOBOW 3aLLWTb ABNAETCA 06A3aTeNbHbIM. bonee NoapobHyto
MHGOPMALIMIO MOXHO HANTU B AOKYMEHTAX, MOCTaBNAEMbIX

¢ asuratenem. Cxembl COeAVHEHNI 419 BCMOMOTaTebHbIX
YCTPOWMCTB W COOTBETCTBYIOLLME KNEMMbI HAXOAATCA B
CoeVHUTENbHOM KOPOOKE.

MaKkcnmanbHoe 13MepuTenbHOe HanpsKeHne TEPMUCTOPOB
cocTagnaeT 2,5 B. MakcMmanbHbI M3MepUTENbHbIV TOK

ana Pt100 paseH 5 MA. icnonb3oBaHyme 6onee BbICOKOrO
N3MEPUTENBHOIO HaMPAXKEHMA UV TOKa MOXKET NPUBecTm

K OWKWOKaM B MOKa3aHUAX NN NMOBPEXAEHWIO AaTumKa
Temnepatypbl.

M3onaums TepMoaaTUMKOB AOMKHA COOTBETCTBOBATH OCHOBHbIM
TpeboBaHNAM U30MALMMN.

4.10 Knemmbl n HanpasneHmne
BpalieHna

[IB1raTent BpallaeTcA Mo YaCOBOW CTPENKe, eC/IV CMOTPETb
Ha TopeLl Bana C MPMBOAHOW CTOPOHbI, @ MOAKOYEHVE
nocnenoatensHocTV ¢a3 L1, L2, L3 K 3axk1mam COOTBETCTBYET
puc. 3.

[InA n3meHeHna HanpasneHWa BpalleHnsa cneayeT NoMeHsTh
MeCTamK ABa Nobbix dasHbIX Kabens.

Ecnv gBuratenb ocHalleH BEHTUIATOPOM OHOCTOPOHHEro
BpalyeHns, y6e,EI,I/ITECb, YTO HanpaeieHne BpaleHnAa
COOTBETCTBYET HaMNpPaBNEeHWIO CTPENKN, HaHeCeHHOW Ha
OBUraTesb.
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5. OKcnnyaTtauma

5.1 O6uee

[lBuratenu npeaHasHavueHsl Ans CNeayoLmnx yCnoBu
3KCNAyaTauum, eCAV MHOE He YKa3aHo Ha NacnopTHOM Tabnunuke:

— [lBuratenn npegHasHaueHbl TOALKO ANA CTaLMOHAPHOrO
MOHTaXa.

— Pabounit ananasoH TeMnepaTypbl OKpY<aloLen cpefbl OT
-20 po +40 °C.

— MakcrmarnbHaa Bbicota Hag yposHeM Mops 1000 m.

—  OTKNOHEeHNe HaNPAXKEHMA MUTAHWA 1 YaCTOTbI HE AOKHO
NpeBbILLaTh NPeAensl, yKazaHHble B COOTBETCTBYIOLIMX
CTaHpapTax. lonyck No HanpaxeHuto nuTaHna — £5 %, no
4acToTe — +2 % cornacHo pucyHky 4 (ctaHpapTbl EN / IEC
60034-1, pa3nen 7.3, 30Ha A). Mpeanonaraetca, uto oba
MaKCUManbHbIX 3HaUEHNA He JOCTUAIOTCA OAHOBPEMEHHO.

[1BUraTent MOXHO MCMOMb30BaTh TOMbKO B CUCTEMAX, A
KOTOPbIX OH NMpefHa3HauyeH. HoMnHanbHble 3HaYeHNA 1 YCNoBUA
dKCMNyaTalmmy yKasaHbl Ha MacnopTHoM Tabnuuke, Kpome

TOrO, JOMXHbI ObITb COOMIOAEHDI BCE TPeOOBaHMA HAaCTOSALLErO
PYKOBOACTBA ¥ APYINX UHCTPYKUMIA U CTaHAAPTOB.

B cnyyae npesbilieHnsa yCTaHOBNEHHbBIX NPeaenos
HEeoOXOAMMO NPOBEPUTL AaHHbIE ABUraTENA 1 YCTaHOBKW. 3a
JOMONHUTENBHOW MHGOPMALIMEN OOpaLaTeCh B KOMMAHMIO
ABb.

BHUMAHMUE!

HecobntogeHue nobbix UHCTRYKLMA W HapyLieHne
periameHTa TEXHUYECKOrO 0OCYK1BaHWA
000PYA0BAHWA MOXET MOCTaBUTb MOf Yrpo3y
6€30MacHOCTb ¥ TeM CaMbIM UCKIOUMUTL BO3MOXKHOCTb
MCMONb30BaHVIA ABUrATENA.
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6. HN3KoBoONbTHbIE 3N1IeKTPpOABUraTen Npv NUTaHNN oT
npeob6pasoBartens yactorbi (MY)

6.1 BBepeHune

B 3TOM pa3zaene pyKOBOACTBa NPVBEAEHb! JONONHUTENbHbIE
WHCTPYKLMW ANA [BUraTeNei, MCnonb3yemblx Npu nuTaHmm
OT NpeobpaszoBaTtesnia YacToThl. [lBuratens npeaHasHayeH
Ansa paboTbl OT OAHOrO YaCTOTHOMO NPeobpa3oBaTess, He
[OMyCKaeTCA napannenbHoe NoAKMoUYeHNe HECKONbKINX
ABWraTenen K ofHOMy 4acTOTHOMY Npeobpa3oBaTento.
Heobxoanmo cobniofnate MHCTPYKLMM MPOV3BOAUTENS
Npeobpa3osaTens YacToTbl.

[nsa NpUHATUA peleHna o MPUrOAHOCTY HEKOTOPbIX TUMOB
ABUraTenen, UCnonb3yemMblx B CUCTEMax CNeLManbHOro
Ha3HaUYEeHMA UK C OCOOBIMU M3MEHEHMAMMN KOHCTPYKLMK,
MOXeT NoTpeboBaTLCA NPeAOCCTaBNEHNE JONONHUTENBHON
MHGOPMaLMm B KomnaHuto ABB.

6.2 N3onauna oo6mMmoTKn

YacToTHO-perynmpyemble NprBoabl CO3RatoT 6onee BbICoKMe
Harpy3Ku1 No HanpsxeHio B 0OMOTKaX [BUraTeNs, Yem
CUHycoupaanbHasa GopmMa HanpskeHns. No3ToMy HeobXoanMo
noaGvpaTb NapameTpbl U30NALMM OBMOTKM ABUraTeNA v
GUNbTPa Ha BbIXOAe NPUBOAA B COOTBETCTBUM C MPUBEAEHHbBIMU
HIXKE MHCTPYKLMAMM.

6.1.1 Bbib6op usonayuu obMmomku deuzamens
npu numaxHuu om npeobpasoeamerneli Abb

B cnyuae npumeHeHrAa OANHOUHbLIX MPrBoLoB ABb

cepun AC_8_ _ n AC_5_ _ c avoaHbIM BNIOKOM NUTaHWS
(Heperynvpyemoe Hanps»KeHve 3BeHa NOCTOAHHOMO TOKa) ANA
BbIOOPa M301AUMMN OOMOTOK U GUNLTPOB ClielyeT MCMONb30BaTh
Tabnuuy 6.1.

6.2.2 Bei6op uzonayuu obmomku osuzamens
npu numaHuu om ecex opyaux
npeobpasoeameneli

[KOBbIE 3HAUEHMS HAMPAMKEHWA JOMKHbI ObITb OrpaHNYEHbI
JONyCTUMBIMI Npefenamu. Ytodbl yoeamtbcsa B 6€30MacHOCTY
PaboTbl CUCTEMBI, 0OPATUTECH K MOCTABLLMKY C1UCTeMbI. [1pn
BblOOpe ABWraTesns HeoOXOAUMO YUUTHIBATH BNVAHME GUIBTPOB.

6.3 TennoBasa 3awWwnTta

BONbLWNHCTBO ABMUraTeNen, ONMCbIBAaeMbIX B HACTOALLIEN
MHCTPYKUMK, OCHaLLleHbl TepmucTopamm PTC unu gpyrm
TUMOM PE3UCTMBHbIX TEPMOJATUMKOB B OOMOTKE CTaTopa.
PekomeHayeTCcA MOAKMOUNTb JaHHbIE AATUMKM K YAaCTOTHOMY
npeobpa3zosaTtento. bonee nogpobHoO cm. B pazaene 4.9.2.

P, <100 kBT

P, 2100 kBT unu
IEC315 < Tunopasmep < IEC355

P, =350 kBT nnn
IEC400 < Tunopasmep < IEC450

U, <5008

CTaHfapTHbIN ABWraTeNb

CraHAapTHbIN ABuraTenb
+ V3011MpoBaHHbIM NOALWMMHKK Ha
HenpvBOAHOW CTOPOHe

CTaHfapTHbIN ABWraTeNb

+ 1/13011pOBaHHbIA MOAWMAHNK Ha
HenpuBOAHOW CTOPOHE

+ QunbTp CrHOa3HbIX Nomex

5008 >U, <6008

CTaHAapTHbI ABMraTenb
+ ¢unbTp dU/dt (peakTop)
nn

YcunerHas nsonaums

CTaHAapTHbI ABMraTent

+ ¢unbtp dU/dt (peakTop)

+ /1301MpOBaHHbBIM NOAWNAHMK Ha
HEMPUBOLHOM CTOPOHE

N

YcuneHHasa nsonaums

+ /1301MpPOBaHHbBIM NOAWNAHMK Ha
HEMPUBOLHOM CTOPOHE

CTaHAapTHbI ABMratenb

+ /130n11pOBaHHbIM NOAWWAHKK Ha
HenprBoAHON CTOPOHe

+ ¢unbTp dU/dt (peakTop)

+ QUALTP CHHPa3HbIX MOMex

nnn

YcuneHHas nsonaums

+ /130n11pOBaHHbIA NOAWWAHKK Ha
HenprBoAHON CTOPOHe

+ QUABLTP CHHPa3HbIX MOMex

500B>U, <600 B
(nnnHa kabens > 150 m)

CTaHaapTHbIV fBUraTeNb

CTaHaapTHbIM ABMUraTens
+ V13011MpOBaHHbIV NOALMMHKK Ha
HenpuBOLHOWM CTOPOHE

CraHfapTHbIV ABUraTent

+ V30n11pOoBaHHbIN NOAWWMHKK Ha
Henp1BOAHON CTOPOHE

+ OunbTp CrHPa3HbIX Nomex

6008 >U, <6908

YcuneHHas nzonaums
+ dunetp dU/dt (peaktop)

YcuneHHas n3onaums

+ dwnetp dU/dt (peaktop)

+ V13011poBaHHbI NOALMMHNK Ha
HenpvBOAHOW CTOPOHe

YcuneHHas nzonaums

+ 1/13011pOBaHHbIA MOAWNAHNK Ha
HenpuBOAHOW CTOPOHE

+ dunetp dU/dt (peaktop)

+ QunbTp CrHOa3HbIX Nomex

600B>U, <690 B
(nnnHa kabens > 150 m)

YcuneHHan n3onayna

YcuneHHasa nzonaums
+ /1301MpPOBaHHbBIM NOAWNAHMK Ha
HEMPUBOLHOM CTOPOHE

YcuneHHas nsonaumsa

+ /130n1pOBaHHbIA NOAWWMHKK Ha
HenprBOoAHON CTOPOHe

+ QUALTP CHHPa3HbIX MOMex

Tabnuya 6.1

[ns nonyyeHns AONONHUTENBHON NHGOPMALIMK O TOPMO3HbBIX PE3UCTOPAX U NpeobpazoBaTensx C ynpasnaembiMy O10Kamu

nuTaHna obpallanTech B ABb.

Boibop uzonAayuu 06Momku 08u2amesis Npu NUMaHuu om npeobpazosamereli Abb
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6.4 MNoawMNHNKOBbIE TOKN

CnepyeT MCNoNb30BaTh M30IMPOBAHHbIE NOALMMHUKM

WY OMOPHbIE KOHCTPYKUMN, GUNBTPLI CUHGA3HbBIX MOMEX U
noaxoaAuiMe meTofbl yCTPONCTBa Kabenen 1 3a3eMneHns B
COOTBETCTBUM C MHCTPYKLUMAMY 1 Tabnuuen 6.1.

6.4.1 YcmpaHeHue noOWUNHUKOBbIX MOKO8
npu npumeHeHuu npeobpasoeamerneli
Abb

B cnyuae npuMeHeHMs YacToTHbIX Npeobpa3zosaTteneit Abb
cepun AC_8_ _ n AC_5_ _ c ayoaHbIM BIOKOM NUTaHWSA
peKoMeHAyeTCA NPYMEHATb METOAbI YCTPaHEHWA BPeaHbIX
NOALIMMHUKOBBIX TOKOB B ABUraTENAX, yKa3aHHble B Tabnumue 6.1.

NMPUMEYAHUE

PekomeHayeTCca NCnonb3osaTb M30MPOBaHHbIE
NOAWMNAHVKN C MOKPLITUEM 13 OKCMAA antOMUHKA

Ha HapPY>XHOM 1 BHYTPEHHEM KOJbLIaX U C
KepamnueckMMmM anemaHTamm kaueHua. [MokpbITvA 3
OKCMAA antoMNHKA JOMKHbI Takxke 06pabaTbiBaThCA
repMeTV3VPYIOLWLMM MaTepranomM ANa NPefoTBPaLLEHNA
NPOHNKHOBEHWA MPA3W 1 BNArn B NOPUCTYIO CTPYKTYPY
NOKPBITUA. TN M30AALMM NOAWMMAHMKA YKa3aH Ha
NacropTHOM Tabnunuke asuratens. ViameHeHne Tuna
NOALMMHMKA UK MeToda n3onaumn 6e3 paspelleHns
AbBb 3anpeluleHo.

6.4.2 YcmpaHeHue noOWUNHUKOBbIX MOKO8
npu npumeHeHuu s106bix Opyaux
npeobpasosameneli

OTBETCTBEHHOCTb 3a 3aWWWTY BUraTeNs v NOACOEANHEHHOIO K
Hemy 000pPYA0BaHMA OT BPeAHbIX NMOALMMHUKOBBIX TOKOB HeCeT
nonb3oBaTesb. MOXHO CnefoBaTb MHCTPYKUWAM, MPUBEAEHHbBIM
B pasaene 6.4.1, Ana CnpasKku, HO X 3GGEKTUBHOCTb He MOXKET
ObITb rAaPaHTUPOBAHa BO BCEX CIyUasX.

6.5 Npoknapgka kabenen, 3asem-
NieHne 1 3NIeKTPOMarHnTHas
COBMECTMMOCTb

Ytobbl 0becneunTb Hagnexallee 3azemneHvie 1 cobnoaeHne
BCEX MPUMEHUMbIX TPEOOBAHWI MO NEKTPOMArHUTHOW
COBMECTUMOCTW, A1 ABMraTeNein MOLLHOCTbIO CBbiLLe

30 KBT cneayeT MCnonb30BaTb SKPAHNMPOBAHHbIE CUMMETPUYHbIE
Kabenw 1 KabenbHble yNnoTHeHWs, obecnedrsatoLme
S1EKTPOMArHUTHYI0 COBMECTUMOCTb, TO €CTb [OSKHbI
MCNONb30BaTbCA KabesbHble CanbHUKKW, obecnednsatoLLme
KOHTAKT MO BCeW OKPYKHOCTM Kabens.

[ns arratenei HeOONbLWOWM MOLHOCTY TaKKe peKoMeHayeTCs
NPVIMEHATb CUMMETPUYHbBIE 1 SKPaHMPOBaHHbIE Kaben.,
BbinonHWUTE MOHTaX 3a3eMIEHNA MO NONHOMY NePUMETPY
OKPYXHOCTW Ha BCeX KabenbHbIX BXOfax, Kak OnmcaHo B
MHCTPYKLMW MO MOHTaXy KabenbHbIX ynnoTHeHn. CKpyTuTe
KabenbHble 3KPaHbl B CBA3KY 1 MOACOANHUTE WX K OnvKaliluei
Knemme/LnHe 3a3emienHurs BHyTPpY COeAVHUTENbHOM KOPOOKM,
Wwkada npeobpazosaTena 1 T.n.

NMPUMEYAHUE

Bo BCex MecTax NOAKMOYEHNS, HANPUMEDP, Ha fBUraTene,
npeobpa3zosatene 1 T4., AOMKHbI MCNONb30BaTHCH
Haanexalme kabenbHble ynnoTHeHNs, obecneymsaiolimne
3a3emieHne No BCeMy NEPUMETPY OKPYKHOCTU.

[na neuratenei Tunopa3smepa IEC 280 v Bbllle HEOHXOAMMO
ob6ecneynTb JOMONMHUTENBHOE BbIPaBHMBAHME NMOTEHLMANIOB
MeX [y KOpMyCoM ABUraTens 1 npuBoAuMbIM 060pYAOBaHNEM,
KpOMe Clyyas, Korfa AB1ratesb 1 NpuBoAMMOe 0bopyaoBaHme
YCTaHOBMEHbI Ha ObLLieM CTanlbHOM OCHOBaHMK. B 3ToM crnyuae
cneflyeT NpOBEPUTb MPOBOAMMOCTb CTalIbHOrO OCHOBAHMA Ha
BbICOKMX YaCTOTax, HanpuMep, NyTem N3MepeHna Pa3HOCTH
NOTEHLMANOB MEXIY AETaNAMU.

bonee noapobHyY0 MHGOPMALIMIO O 3a3eMIEHNN U
NoACoeMHEHN Kabenein YaCcTOTHO-Perympyembix MPUBOAOB
MOXHO HalTV B DYKOBOACTBE «3a3emfeHne 1 NoacoeanHeHne
cmcTembl npueoda» (koa: 3AFY 61201998).

6.6 Pabouasn ckopoctb

Mpv paboTe CO CKOPOCTAMM BbILE HOMUHANBHON CKOPOCTH,
KOTOpas yKa3blBaeTCs Ha MacrnopTHOW Tabnmnyke aBuratens unm
B COOTBETCTBYIOLIEN AOKYMEHTALUM Ha 13nenve, ybeamrecs,

YTO He NPEBbILUEHa MAaKCMMANbHAA 4OMYCTMMAA CKOPOCTb
BPALLEHWA ABUraTeNA UK KPUTUYECKAA CKOPOCTb, 3afaHHasa and
BCero 060pyAoBaHMS.

6.7 lBuratenu c perynnpoBaHnem
CKOpPOCTU BpaLleHuns

6.7.1 O6wee

Mpv MCNONb30BaHNM YaCTOTHBIX NpeobpasosaTenei Abb
nonobpaTtb TMNOPa3Mep ABMUraTeNA MOXHO NPK MOMOLLM
nporpammel DriveSize komnannm AbB. 3Ty nporpammy MOXHO
3arpy3uTb ¢ Beb-canta ABb (www.abb.com/motors&generators).

[1na yCTaHOBOK, OCHaLL|eHHbIX APYrMMI NpeobpazoBaTensamuy,
noabop ABuraTens BbINONHAETCA CaMOCToATeNbHO. [nA
nonyyeHns JONONHUTENbHOW MHGOPMaLIKM ObpaLianTeCh B
kKomMnaHuto Abb.

KpviBble Harpy304HOM CMOCOOHOCTN MOCTPOEHDI AA
HOMMWHANBbHOTO HANPSXKEHWA MUTaHUA. DKCNNyaTaLma B
PEXMUME MOHWKEHHOTO MIN MOBbILEHHOTO HAMPSXKEHWA MOXET
NOBAUATL Ha PabOTy YCTaHOBKM.

6.7.2 Hazpy3soyHas cnocob6Hocmb 08uzameneli
cnpeobpa3zoeamensamu cepuu AC_8_ _
CNpAMbIM ynpaseJieHUemM Kpymawum
momenmom (DTC)

KpuBble Harpy304HOM CNoCOOHOCTH, MPeACTaBNeHHbIE Ha PUC.

5a-5d, gencteutencHol Ana npeobpazosateneit ABb cepum

AC_8_ c HeperynmpyembiM HanpsaxeHnem 38eHa NOCTOAHHOMO

TOKa 1 NpAMbIM yNpasneHvem KpyTawmm momeHTom (DTC). Ha

3TUX PUCYHKaxX NPUONN3NTENBHOE 3HAUYEHNE MAKCKMANbHOMO

HeNpPepbIBHOMO BbIXOAHOMO MOMEHTa MOKa3aHO B BUAY
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33aBMCUMOCTM OT YaCTOTbl HAMPSPKEHNSA MUTAHWSA. BbIXOAHOW
KPYTALMIA MOMEHT [aeTCs B MPOLIEHTaX OT HOMUHAMbHOTO
KpYTALIEro MOMEHTa Aswratens. [okasaHHble 3HaYeHnsa HOCAT
PEKOMEHAATENbHbIN XapaKTep, a TOUHbIE 3HAUEHMA JOCTYMHbI MO
3anpocy.

NMPUMEYAHUE
HeponyCTmo npeBbllieHne MakCManbHOW CKOPOCTH
BPaLLleHVA ABMraTeNA U YCTaHOBKM!

6.7.3 HaezpysoyHas cnocob6Hocmb 08uzameneli
cnpeobpaszoeamenamu cepuu AC_5_ _

KpuBble Harpy30o4HON CMoCoOHOCTH, NPEACTABEHHbIE Ha PUC.
6a-6d, nencTBuTeNbHbI ANA Npeocbpa3osaTenelt Abb cepun
AC_5_ _. Ha 3Tux prcyHKax npnbnmnsntenbHoe 3HaveHmne
MaKCVManbHOro HEMPEPbIBHOIO BbIXOAHOMO MOMEHTa
MoKasaHo B BUAY 3aBUCUMOCTM OT YaCTOTbl HAaMPAXEHWA
NUTaHKA. BbIXOAHON KPYTALLMIA MOMEHT JAeTCA B MPOLEeHTax OT
HOMMHaNIbHOTO KPYTALLEro MOMEHTA ABMraTena. lokasaHHble
3HaUYeHMA HOCAT peKoMeHaTeNbHbIM XapaKTep, a TOUHble
3HaYeHMA JOCTYMHbI MO 3anpocy.

NMPUMEYAHUE
HeponyCTmo npesbllieHne MakCManbHOW CKOPOCTH
BpaLleHVA ABMraTeNsa 1 yCTaHOBKM!

6.7.4 HaezpysoyHas cnocobHocmb O8uzamens
onsa npeobpasosameneli c LUINM-
ynpaeseHuem

[ns ppyrx npeobpa3zoBatenei, MeLMx Heperynmpymoe
HanpAXKeHMe 3BeHa MOCTOAHHOIO TOKa I MUHUMAIbHYIO 4aCToTy
KommyTaLmu 3 Kl (200-500 B), MHCTpYKUMK No noabopy
ABUraTena nNprBeeHbl ANA CNpaBku B pasfene 6.7.3. OgHako
cnenyeT OTMETUTD, UTO GakTUuecKasa TenoBasa Harpy3oyHas
CNOCOBHOCTb MOXET HbIThb Hke. OBpPaTUTECH K MPOU3BOAUTENIO
Npeobpa3oBaTenis UM NOCTaBLIMKY CUCTEMBI.

MaCMOPTHLIMU AaHHbIMK. OAHAKO B HEKOTOPbIX CUCTEMAX
CNeLManbHOro HasHayeHWA ABUraTeny MOryT OCHaLLaTbCA 1A
000pPyAOBaHWA C Perynmpyemoi CKOPOCTbIO AOMOMHUTENbHbIMY
TabnmMykamm € MaCNOPTHBIMU JaHHbBIMY, KOTOPbIE COAEPXaT
cnepytowmne ceeaerHna: OHn cofepat CeayioLLyto
MHGOPMaLIO:

— [IMana3oH pabounx ckopocTeit

— IInana3oH moLyHocTen

— [InanasoH HanpaxeHWs 1 Toka

— XapaKTepucT1Ka KpyTaLLero MoMeHTa (NoCTOAHHaA Uin
KBafpaTHuHasn)

- Tvn npeobpasoBatens v TpebyemMas MUHMaNbHaA YacToTa
KOMMYyTaLnm

6.9 Beop B aKcnnyaTayuio
YCTaHOBOK C perynnpyemMmomn
CKOPOCTbIO BpallleHuA

BBOZ B 3KCNyaTaUMiO YCTAHOBOK C PETYIMPYEMON CKOPOCTbIO
HeobXoAMMO BbINOAHATL B CTPOrOM COOTBETCTBUM C
MHCTPYKLUMAMM K YaCTOTHOMY Npeobpa3oBaTento 1 MeCTHbIMM
3akoHaMW 1 Hopmamu. HeobxogmmMo TakKe MPUHMMAaTh BO
BHUMaHMe TPebOoBaHMA 1 OrpaHNYeHNA, YCTaHOBIEHHbIE
KOHKPETHOW NpUKNaaHOM 3ataden.

Bce napameTpbl, HEOOXOAMMbIE ANA YCTAHOBKM
npeobpa3oBaTens, JOKHbI ObITb B3ATbI C NACMOPTHON
Tabnuykn. Hanbonee yacTo Ucrnonblyemble NapaMmeTpbl:

— HomunHanbHoe HanpskeHue

— HOMUHanbHbIN TOK

— HomuMHanbHaaA yactoTta

— HomMmnHanbHasA cKopoCTb BpalleHns
— HomrHanbHasa MOLWHOCTb

NMPUMEYMAHUE

MakTnuecKan TemnoBas Harpy3ouHaa CNocobHOCTb
ABUraTeNst MOXeT OT/INUYATbCA OT NPeACTaBNEHHOM Ha
PUCYHKaX.

NMPUMEYAHUE

B cniyyae oTCyTCTBMA MM HETOUHOCTW CBELEHWI He
3KCNAYyaTUpPYyWTe ABUraTeNDb, MOKa He yOeanTech B
NPaBWIbHOCTN HacTpoeK!

6.7.5 KpamkoepemeHHble nepezpy3Ku

[euvratenn ABb fonyCKaloT KpaTKOBPEMEHHYIO NeperpysKy,
a TakKe NpPepbIBUCTLIR pexximm paboTl. Havnbonee yaobHbIm
cnocobom noaobpaTh ABUraTesb A TaKoro NPUMeHeHMs
MO>KHO C NMOMOLLbIO NPOorpammbl DriveSize.

6.8 Tabnnukm c NacCNOPTHbIMMN
AaHHbIMW

O6blUHO NpK SKCMNyaTaLmmn ABuratenein Komnanum Abb B
000pYAOBaHMN C PErynnpyemMor CKOPOCTbio He TpebyioTcA
TabNNYUKN C AOMONHUTENBHBIMW NACMOPTHBIMM AAHHBIMMN.
MapameTpbl, HeOOXOAUMBIE AA BBOAA NpeobpasosaTens

B SKCMAyaTaLMIo, MOXHO HalTV Ha OCHOBHOW Tabnumuke C

ABB pekomeHayeT MCNob30BaTh BCE NPeLyCMOTPEHHbIE B
npeobpasoBatesnie 1 NOAXOAALME 3ALLUMTHbIE GYHKUWN ANA
noBbileHMs 6e30MacHOCTM cUCTeMbl. B npeobpa3zoBatensx
00bIYHO pean3oBaHbl crefytolve GyHKUMKN (Ha3BaHNA

1 Hanuume GyHKUMI 3aBUCAT OT U3rOTOBUTENA Y MOZENN
npeobpasosaTens):

— MuHMManbHaa CKOPOCTb BpaLleHna
— MakcrmanbHaa CKOpOCTb BpaLleHMaA
- Bpema yckopeHnnsa/3ameaneHms

— MakcrmanbHbI TOK

— MakcmaneHbIA KpY TALLMIA MOMEHT
— 3alumTa OT C/TyYarHbIX OCTAaHOBOB
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7. TexHnuyeckoe ob6cnyXKnBaHue

BHUMAHUE!

Moy NpocToe ABMraTeNa HanpaKeHe MOXET NOAABATHCA
BHY TPV COEAMHUTENBHON KOPOOKM ANA HarpeBaTeNbHbIX
S/1EMEHTOB MM MPAMOTO HarpeBa OOMOTOK.

7.1 O6wme npoBepKn

1. PerynsapHo, xoTs 6bl pas B rof, NpoBepsAiTe ABMraTenb.
YacToTa NpoBepPOK 3aBUCHT, HaNpUMep, OT YPOBHS
BAXHOCTU OKPY?KAIOLLEro BO3dyXa 1 OT MECTHbIX MOrOfAHbIX
ycnoswit. MeprognyHOCTb MOXKHO NepBOHaYaNbHO
OnpeaennTb 3KCMePUMEHTANBHO, @ 3aTeM CTPOTO
NPUAEPKMBATLCA YCTAHOBIEHHOTO BPEMEHHOMO MHTEPBAsA
NPOBEPOK.

No

. [iBuratenb JOMKEH CONEPKATbCS B UMCTOTE, UTOODI
obecneunTtb CBOOOAHYIO LMPKYALMIO OXNaXKAaloWEro
BO3/yxa. Ecnv aBvratens paboTaeT B NbinbHOM Cpefle,
CUCTEMY BEHTUNALMM HEOOXOAMMO NMEPUOAMNUECKHN
NpOoBEPATL U OUMLLATD.

3. CnepawTe 3a COCTOAHMEM YNNOTHEHW Bana (HanpumMep,
V-06pa3HbIX YINOTHUTENbHbIX KOMEL W PaanabHbIX
YMNOTHEHWI) U NPU HEOOXOAUMOCTI 3aMEHSAITE KX,

4. Cnepute 3a COCTOSHNEM COEANHEHMI U KPEMEXHbIX OONTOB.

5. Cnepwte 33 COCTOAHMEM NOALUMMHNKOB, ONPeAenasa Ha Ciyx
HeobblUHble LLYMbI, M3MepaAsa BUOPaLMIO v TeMnepaTypy
NoAWMNHMKOB, HabNI0AaA 3a BbIXOAALLEN CMa3KOoM Unn
KOHTpONMpya C nomollbto nprbopos (SPM). Obpallalite Ha
MOALWMMHMKI 0COD0e BHUMaHME, KOMAa WX PacUeTHbIV CpoK
CNy>KObl NOAXOAUT K KOHLLY.

Mpun 0OHapy»KEeHWUN NPU3HAKOB W3HOCA ABWraTenb ClneayeT
Pa300paTh, €ro y3sbl — NMPOBEPUTL 1 NMPY HEOOXOAVMOCTN
3aMeHUTb HOBBIMU. [1pW 3ameHe NOALIMIMHUKOB HOBbIE
NOALMMHVIKA [OMKHbBI MO TUMY COOTBETCTBOBATb OPUTMHASBHBIM.
Mpw 3ameHe NOAWMMHUKOB HEOOXOAVMO 3aMEHUTb YNIOTHEHNSA
Basna. KauecTBO 1 XapaKTEPUCTUKIN HOBBIX YTNOTHEHWUI AOMXKHbI
COOTBETCTBOBATb OPUMMHANBHBIM.

B cnyuae foCTaBKM ABMraTenen, MeLwmx Knace 3awmsl IP 55,
C 3aKPbITbIMK MPOOKaMU >kefaTeNlbHO NepUOAMNYECKN OTKPLIBATL
NpobKK, uToObl YOeamnTbCA B UNCTOTE CIMBHbBIX OTBEPCTUN 1
obecneunTb BbIXOA KOHAEHCaTa 13 ABuraTens. STy onepauuio
HeobxoAMMO OCYLLECTBAATL Ha OCTAHOBMIEHHOM [BMraTene C
cobnofeHnem Npasmn TeXHUKN 6e30MacHOCTH.

7.1.1 Pe3epeHble 08uzamenu

Ecnu gBuraTenb B TeUeHWe ANUTENBHOMO NEPUOLa BPEMEHU
He 3KCMYyaTUPOBANCH Y HAXOAWCA Ha CyAHE WY Ha APYrom
06bEKTE, rae OH NoABeprancs B1MopaLmnm, HE0OXoAVMO
NpeanpuHATL ClefytoLLve Mepbl:

1. Kaxable oBe Hefenu san Asuratens Heobxoamnmo
NPOBOPaUMBaTH (C COCTABNEHNEM COOTBETCTBYIOLIENO
OTYETa) C NMOMOLLbIO MYCKOBOW CUCTEMBI. ECAIM MO KaKMM-NNG0
MPUYMHAM 3aMyCK HEBO3MOXEH, OAIMH Pa3 B HEAEMO cefyeT
OT PYKM NOBOPAUMBAThL Ban B 4pyroe nonoxexue. Bubpauws,
Bbi3BaHHasA APYrvM CYJOBbIM OOOPYAOBAHMEM, MOXKET
NPUBECTM K TOUEUHOM KOPPO3UK MNOAWMNMHMKOB, KOTOPYIO
HEOBXOAMMO CBECTU K MUHUMYMY MyTeM PerynspHoOro
BK/TIOYEHWA UM NPOBOPAYMBAHVIA BPYUHYIO.

2. MoaWnnHNKM HEOOXOAVMO EXEroaHO CMa3sbiBaTb MPK
NPOBOPAUMBaAHMKM Bana (C COCTaBNEeHMEM COOTBETCTBYIOLErO
oTtueTa). Ecnm Ha nprBOAHONM CTOPOHE ABMraTend yCTaHOBNEH
PONMKOBbIN MOALMMAHKMK, TO Nepes NpoBopaYBaHeM Bana
HeobxoAMMO CHATb TPAHCMOPTHbIN durKcaTop. B cinyyae
TPAHCMOPTUPOBKM ABUraTeENA TPAHCMOPTHBIN GUKCATOP
HeobxoAMMO YCTaHOBUTL Ha MECTO.

3. Bo n3bexaHne noBpexaeHns NoaWnnHUKOB HEOOXOOUMO
NpeaoTBPATUTL BO3AENCTBME BUOPALIMM Ha ABUraTeNb. Takxe
HeobxoanMo cobnoaaTh BCe MHCTPYKLMW, MPUBEAEHHbIE B
PYKOBOACTBAX Mo BBOAY B SKCMyaTALMIO Y TEXHUYECKOMY
00CNyKMBaHWIO ABUraTens. B cnydae HecobnogeHmns atux
WHCTPYKLWIA AeACTBME rapaHTUK He PacrpoCTPaHAETCS Ha
noBpexaeHne 0OMOTOK ¥ MOAWUMHNKOB ABUraTens,

7.2 Cma3Ka

BHUMAHMUE!
beperntech Bpalatowmxca getanen!

BHUMAHMUE!

MHorre cma3ouHble MaTeprasbl MOTYT pasfjpaxaTb KOXY
MW Bbl3blBaTb BOCMasieHWe 1nas. CO6J’IlO)ILal7ITe BCe Mepbl
NnpeaoCToOPOXHOCTU, NPpeannCaHHble N3roToBMUTEIEM
CMa3O4HbIX MaTepranos.

Tunbl NOAWNMHNKOB YKa3aHbl B COOTBETCTBYOUWMX KaTalorax
M3,D,eﬂl/|l7|, a Takxe Ha Tabnuyke ¢ NaCnopPTHbIMW AaHHbIMK ANTA
BCex )ZLBI/II'aTeJ'IeVI, 3a NCKJTKOYeHMeM ,D,BI/IFaTEJ'Iel;I CaMbIX MaJibIx
TMMNOPa3MepOoB..

HaneXXHOCTb ABNAETCA KN3HEHHO BaXkHbIM GAKTOPOM,
onpenensioLnmM MHTePBasbl CMa3Ku NOALWNMHMKOB. 1A
onpeaeneHna MHTepBanoB cMasku Abb ncnonbsyet npuHLMN
«L1» (koTOpbIi 3aKNtoYaeTca B TOM, UTo 99 % ABuraTeneit
JOSKHbI FaPaHTUPOBAaHHO OTPAbOTaTh C 33[JaHHBIM MHTEPBANIOM
CMa3KM B TeYeHKe BCEro CpoKa Cily»KObl).
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7.2.1 [euzamenu, ocHaweHHble NOOWUNHUKA-
MU €co cMa3KoU Ha 8ecb CPOK C/yx6bl

OBbIUHO K NOALIMMHWKAM CO CMa3KOW Ha BeCb CPOK Cily0bl
OTHOCATCA NOALWMNHUKN 17, 27, 2RS nnn aHanorunyHsle.

B cnpaBouHbIX Liensx cneayeT pyKOBOACTBOBATHCA MPUHLIMMOM,
YTO [/1A KOPMYCOB C TMnopa3mepamu 4o 250 4OCTaTOUHON
ABNIAETCA NEPUOANYHOCT CMa3KI MO NPUHLMMY L, npw
cnepyoLien NPoAOMIKUTENBHOCTH SKCMyaTaumn. B cnyyae
3KCnNyaTaumm npu 6onee BbICOKOW TemrnepaType obpaTuTech
3a KoHcynbTaumeit B ABB. MNprbnusntensHaa dopmyna ans
nepeBofa 3HauyeHnn L1 B 3HaUeHUs LWO: LWO =20x L].

MoTouachl A4na NOAWMMHUKOB C MOCTOAHHOW CMA3KoW Npw
TemnepaType okpyxatowen cpeapl 25 °Cn 40 °C:

Tunopasmep | Yucno Yacos pa6otbl | Yacos pa6oTbi
Kopnyca nontocos | npu 25 °C npu 40 °C
56 2 52000 33000
56 4-8 65000 41000
63 2 49 000 31000
63 4-8 63 000 40000
71 2 67 000 42000
71 4-8 100 000 56 000
80-90 2 100000 65000
80-90 4-8 100 000 96 000
100-112 2 89000 56 000
100-112 4-8 100 000 89000
132 2 67 000 42 000
132 4-8 100 000 77 000
160 2 60 000 38000
160 4-8 100 000 74000
180 2 55000 34000
180 4-8 100 000 70000
200 2 41000 25000
200 4-8 95 000 60000
225 2 36 000 23000
225 4-8 88 000 56 000
250 2 31000 20000
250 4-8 80000 50000

[aHHble gencTeuTenbHbl A YactoTsl 60 1.

7.2.2 [Jeuzamenu, ocHawjeHHble NOOWUNHUKA-
MU CO CMA304YHbIMU HUNNesMu

Tabnuuka c ykazaHnAMMN No cMmasKe u obwme
peKkomeHgauum no cmaske

Ecnn gBuratens ocHaleH Tabnnukomn ¢ pekoMeHaaumsaMm no
CMa3ke, cobnofanTe npueeneHHbIe Ha Tabnmnyke 3HaUYEHWS.

MHTepBasbl CMa3KM C y4ETOM OCOBEHHOCTEN MOHTaXa,
TemnepaTypbl OKPYKaloLLEel Cpefibl M CKOPOCTM BPaLLieHWs
yKa3aHbl B TabNNYKOM C yKa3aHUAMM MO CMa3kKe.

Bo Bpemsa nepBOro nycka unm nocse CMasblBaHNA NOALMIHMKOB
MOKeT BpeMEHHO MOBbILIATLCSA TeMepaTypa (MpuonmsmnTensHo
B TeyeHume 10-20 vacos).

HekoTopble ABMraTeNN MOTYT OCHALIATHCA NPUEMHUKAMM 1115
cbopa cTapon cmazkn. CobntofanTe cneymanbHble MHCTRYKLMK
MO NONb30BAHMIO TaKUM 0B6OPYOBaAHNEM.

A.Py4yHoe cma3sbiBaHue

CmasbiBaHue paboTalowero gsurarens

— WM3Bnekute NpobKM 113 BIMYCKHBIX CMA30UHbIX OTBEPCTUN U
OTKPOWTE KPaH, eC/iv OH VMeeTCS.

— YbenuTech B TOM, YTO CMA30YHbIV KaHas OTKPbIT.

— 3aneiTe yKazaHHOE KONMYEeCTBO CMa3Ku B MOALLMUMHYIK.

— [aiite gBuratento nopabotatb 1-2 yaca, YToObl U3MNLWKM
CMa3KM BbILLMM 13 MOALIUMHKMKA. 3aKPOMITE BbIMYCKHbIE
CMa30uHble OTBEPCTUA NPOOKaMM N 3aKPyTUTE KPaH.

CmasbiBaH/e OCTAaHOBIEHHOrO ABUraTens

Ecnu nofmnHVKK HEBO3MOXHO CMasaTb Ha paboTatoLiem

ABWraTene, X CMasblBaHWE BbINOMHAETCA Ha OCTAHOBNEHHOM

Asuratene.

— B Takom ciyyae cHavyana Mcnonb3yeTca TONbKO MONOBMHA
peKoMeHAYEMOro KonmyecTBa CMasky, 3aTem ABuraTenio
cnepyeT fatb NopaboTaTh B TeUEHNE HECKONbKUX MUHYT Ha
MOSHOW CKOPOCTA.

— [Nocne ocTaHoBa ABWraTens 3anewTe B NOALUMMHUKN
OCTaBLIeeCs KONMYECTBO CMa3KM.

— [alite peuratento nopabotatb 1-2 yaca, NOTOM 3aKpoTe
BbIMYCKHblE CMA30YHble OTBEPCTMA MPODOKaMUM AN 3aKpyTUTe
KpaH, eCiv OH YCTaHOBJIEH.

b. ABTOMaTn4yeckoe cmasbiBaHne

Ecnin cmasbiBaHMe OCYLECTBAAETCA aBTOMATUYECKWY,
HEeOOX0AMMO HaBCera yaanuTb CIVBHYIO MPOBKY AW OTKPbITH
KpaH, eCnvi OH YCTaHOBJIEH.

ABB pekomeHIyeT NCnob30BaTh TONBbKO 3MeKTPOMEXaHNYeCKme
CUCTEMbI.

Ecnu ncnonb3yeTca cnctema aBTOMaTMyeCcKoro CMa3bliBaHus,
yKa3aHHOe B TabnnLie KOMMUYeCTBO CMa3Ku, MpUxoasileecs Ha
KaXXabl1 MHTEPBAN CMa3blBaHWsA, CeayeT YMHOXWTb Ha TP,

B cnyyae ncnonb3oBaHna MOay/A aBTOMATUUECKOW CMa3sKM
Manoro pa3mepa (oanH-ABa KapTpUIpKa Ha [iBMraTens) cnemyet
NCMONb30BaTb OOLIYHOE KOMYECTBO CMA3KW.

Ecnun cma3biBaHne ABYXNOMOCHBIX ABUraTENEN OCYLLIECTBAETCA
ABTOMATUYECKW, CneflyeT NPUAEePKMBaTLCA pekoMeHaaLni
OTHOCKTENBHO CMa30UHbIX MaTepranos ANA ABYXMOMOCHbIX
[BMratenen, Kotopble AaHbl B NpYMeYaHnm K pasgeny
«CMa3oyHble MaTepmanbl».

icnonb3yemas cMaszka [AOMmKHa NOAXOAUTb ANA
ABTOMATMYECKOrO CMa3sbiBaHUA. CneayeT 03HaKOMUTLCSA C
pekoMeHAaLMAMYM MOCTaBLWMKA CUCTEMbI aBTOMATUUYECKOTO
CMa3bIBaAHWA U U3roTOBUTENA CMA3KM.

I1pvlmep pacyeTa KonnvyecTtBa CMasKum AnAa CUCTembl
aBTOMaTN4YeCKoro cmasbiBaHuA

Cnctema LeHTpanbHOro cMmasblBanua: suratens [EC M3_P
315, 4-nontocHbIR, YacToTa anekTpoceTv 50 I, MHTepBan
CMa3bIBaHWA cornacHo Tabnuue 7600 u/55 1 (NpueoaHas
CTOpOHa) 1 7600 /40 r (HenprBOAHAA CTOPOHA):

(MC) NC=55r/7600 y*3*24 = 0,52 r/peHb
(HMC) MC =40r/7600 4*3*24 = 038 r/neHb
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Mpumep pacyeTta KonnyecTsa CMasKm ANA OfHOro moayns
(kapTpupgiKa) ANA aBTOMaTNHYECKOro CMa3biBaHUA:

(NC) NC=55r/7600 4y*24 =0,17 r/neHb
(HMC) NC=40r/7600 y*24 = 0,13 r/peHb

NC = nHtepsan cmasku, MC = nprBoAHas CTOPOHA,
HMNC = HenpuBOAHaA CTOPOHa

7.2.3 UHmepeanel cmasbi6aHus U KoJiu4ecmeo
cmasku

VHTepBantl CMa3blBaHWA 418 BEPTUKANbHO YCTaHOBAIEHHDBIX
[BUraTenen BABOe MeHblLe 3HaYEeHWI, NPUBEAEHHbIX B
NOKa3aHHOW HUXe Tabnuue.

B cnpaBouHbIX Lenax cnefyeT pykoBOACTBOBATLCA NMPUHLMIMOM,
YTO AOCTATOUYHOW ABNAETCA MEPUOAUYHOCTb CMA3KM Mo
npuHUMny L, npv cneytoulen NpoaomKNTENbHOCTY
3Kkcnnyatauum. B cnyuae akcnnyataumm npu 6onee BbICOKOW
Temnepatype obpaTuTech 3a KOHCynbTaLwmel B ABb.
MpribnnsutenbHas Gopmyna Ana NepeBofa 3HayeHni L, B
3HauYeHus Lm: LWO =2,0x L] NPy MUHVMANbHOW CMa3Ke.

MHTepBantl CMa3blBaHKA OCHOBaHbI Ha paboyeit Temnepatype
noawunHrka 80 °C (TemnepaTypa okpyxatollel cpeabl +25 °C).

NMPUMEYAHUE

MoBbllEeHEe TeMMNePaTyPbl OKPYaloLen cpeabl
BbI3blBAET COOTBETCTBYIOLLEE MOBLILIEHWE TEMTEPATYPbI
NOALIMMHMKA. [1pK NOBbILIEHWM TEMMEPaTyPbl Ha

15 °C MHTEPBasbl CMa3KM1 AOMKHbI ObiTb YMEHbBLIEH
HaMOMIOBMHY, @ MPY CHUKEHWI TeMMepaTypbl Ha

15° C 3HauUeHwWs MOXKHO YBENNUNTL BABOE.

JKCMNAyaTaLKWa Ha BbICOKOWM CKOPOCTYW, HanpumMep, mpu
NCMOMb30BaHNM NPeobpa3oBaTenei YacToTbl, UK Ha HU3KOM
CKOPOCTY C OONbLLIOW Harpy3Kon NoTpebyeT CoKpalleHus
NHTEPBaANOB CMa3blBaHMA.

BHUMAHMUE!

[NpeBbilEHNE MaKCKManbHOM paboyelt TeMnepaTypbl
CMa3KM 1 NOAWMNHUKOB, +110 °C, HegonyCcTUMO.
Takxe HegonyCTMMO NpPeBbILEHWE PacYeTHOM
MaKCMManbHOWM CKOPOCTW BPaLLEeHMA ABUraTeNA.
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Tunopas- Kon-go
mep CMa3sKu BT 3600 3000 BT 1800 1500 BT 1000 BT 500-900
Kophyca r/ 06/MuH 06/MuH 06/MuH 06/MuH 06/MuH 06/MuH
NOAWNMNHNK
LllapuKoBble NOAWNNHUKA, MHTEPBan cMma3sbiBaHUA B MOTO4acax
112 10 BCE 10000 13000 BCE 18000 21000 BCE 25000 BCE 28000
132 15 BCE 9000 11000 BCe 17000 19000 BCe 23000 BCe 26 500
160 25 <185 9000 12000 <15 18000 21500 <1 24000 BCe 24000
160 25 >185 7500 10000 >15 15000 18000 >1 22500 BCE 24000
180 30 <2 7000 9000 <2 15500 18500 <15 24000 Bce 24000
180 30 >22 6000 8500 >22 14000 17.000 >15 21000 Bce 24000
200 40 <37 5500 8000 <30 14500 17500 < 23000 BCe 24000
200 40 >37 3000 5500 >30 10000 12000 >22 16000 BCE 20000
225 50 <45 4000 6500 <45 13000 16500 <30 22000 Bce 24000
225 50 >45 1500 2500 > 45 5000 6000 >30 8000 Bee 10000
250 60 <55 2500 4000 <55 9000 11500 <37 15000 BCe 18000
250 60 >55 1000 1500 >55 3500 4500 >37 6000 BCe 7000
280" 60 BC® 2000 3500 - - - - - - -
280" 60 - - - BCE 8000 10500 BC® 14000 BC® 17000
280 35 BCe 1900 3200 - - - -
280 40 - - BCe 7800 9600 BCe 13900 BCE 15000
315 35 BCe 1900 3200 - - - -
315 55 - i BCE 5900 7600 BC® 11800 BC® 12900
355 35 BCe 1900 3200 - - - -
355 70 - . BCe 4000 5600 BCe 9600 BCe 10700
400 40 BCE 1500 2700 - - - -
400 85 - - BCE 3200 4700 BC® 8600 BC® 9700
450 40 BCe 1500 2700 - - - -
450 95 - - BCE 2500 3900 BCE 7700 BCe 8700
PonukoBble NOAWMNNHUKN, UHTEPBa CMa3biBaHNA B MOTO4Yacax

160 25 <185 4500 6000 <15 9000 10500 <N 12000 BCe 12000

160 25 > 185 3500 5000 >15 7500 9000 > 11000 BCe 12000

180 30 <2 3500 4500 <2 7500 9000 <15 12000 BCe 12000

180 30 >2) 3000 4000 >2) 7000 8500 >15 10500 BCe 12000

200 40 <37 2750 4000 <30 7000 8500 <22 11500 BCe 12000
200 40 >37 1500 2500 >30 5000 6000 >22 8000 BCe 10000

225 50 <45 2000 3000 <45 6500 8000 <30 11000 BC® 12000

225 50 >45 750 1250 >45 2500 3000 >30 4000 BCe 5000

250 60 <5 1000 2000 <55 4500 5500 <37 7500 BCe 9000

250 60 >55 500 750 >55 1500 2000 >37 3000 BCe 3500
280" 60 BCE 1000 1750 - - - - - - -

280" 70 - - - BCe 4000 5250 BCe 7000 BCe 8500

280 35 BCe 900 1600 - - - -

280 40 - - BCE 4000 5300 BCE 7000 BCE 8500

315 35 BCe 900 1600 - - - -

315 55 - BCe 2900 3800 BCe 5900 BCe 6500

355 35 BCe 900 1600 - - - -

355 70 i BCE 2000 2800 BCE 4800 BCE 5400

400 40 BCE - 1300 _ _ B B

400 85 - - BCE 1600 2400 BCE 4300 BCE 4800

450 40 BCE - 1300 - _ B -

450 95 - - BCE 1300 2000 BCE 3800 BCE 4400

DM3AA
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7.2.4 Cma3o4Hole mamepuanel

BHUMAHUE!

He cmelwimBaiite pasHble CMa304Hble MaTepManbl.
HecoBMeCTMOCTb CMa3Ku MOXET MPUBECTU K
MOBPEXAEHNIO MOALNMHMKA.

[lnA nononHeHnAa cMaskum cnefyeT NnPUMeEHATb TOJTIbKO
npeaHa3Ha4eHHyto cneunanbHO ANA WapPWKOBbIX MOAWNMHNKOB
CMa3sKy Co cneayrownmm CBOVCTBaMMU:

BbICOKOKAUYeCTBEHHOE MblfIbHOE MaCc/10 Ha OCHOBE
KOMMMIeKca NUTuA U M1MHepanbHoe Macio nnn macno PAC;
— BA3KOCTb 6a3oBoro macna 100-160 cCt npw 40 °C;

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

ananasoH Temnepatyp —30 °C - +120 °C, anuTenbHo

*) [InA BepTUKanbHO YCTAHOBAEHHbIX ABUrATENEN NN XKapKMX
YCNOBWIA pEKOMEHAYETCA MCMOMb30BaTh YacTb LKasbl ¢ bonee
ryCTOM CMa3KoM.

YKa3aHHas Bbille crietndunKaLms CMa3Kkn OeNCTBUTENbHA, €CTN
TemnepaTtypa okpy»atoLen cpefbl Boiwe —30 °C 1 HKe +55 °C,
a TemnepaTypa NOAWNMHNKOB Hke +110 °C; B MHbIX Clyyanx
obpaTnTeCh C BOMPOCOM O NOAXOAALLEM TUMe CMa3km B ABD.

Cma3ky ¢ TpebyemMbiMM CBOMCTBAMM MOXHO MPUOBPECTU Y BCeX
OCHOBHbIX M3rOTOBMTENEN CMA30UHbIX MAaTePUAsOB.

Vicnonb3osaHue npumecen peKoMeHLyeTca, HO OT M3roTOBUTESS
CMa3ouHOro mMatepuana TpebyeTca NMCbMEHHAA rapaHTHA o
TOM, YTO Npumecy EP He noBpexaaloT NogWMNHUKA UAn He
HapyLWatoT CBOMCTBA paboyelt TeMnepaTypbl CMa3oyHOro Macna.

BHUMAHUE!

He pekomeHayeTcA NCnosb30BaTh Npucagkn EP npu
BbICOKMX TemnepaTypax NOALUMMHUKOB ANA ABUraTenem C
TMnopasmepamun kopnyca 280-450.

ﬂ,OHyCKaETCH MCMOoNb30BaTh Ciedyolne BbICOKOKa4eCTBEeHHbIe
CMa3Ku:

- Mobil Unirex N2 nnmn N3 (Ha oCHOBE KOMMNIEeKCHOro
coenHeHua NnTKA)

- Mobil Mobilith SHC 100 (Ha ocHOBE KOMMNIEKCHOrO
coenHeHua NnTKA)

- Shell Gadus S5 V100 2 (Ha 0OCHOBE KOMMIEKCHOMO
coenHeHua NnTKA)

—Kliber  KlUberplex BEM 41-132 (Ha cneumansHOM NMTUEBOW
OCHOBE)

- FAG Arcanol TEMP110 (Ha oCHOBE KOMMIEeKCHOro

coenHeHua NnTKA)
- Lubcon Turmogrease L 802 EP PLUS
(cneymanbHas NUTEBasa OCHOBA)

—Total Multiplex S 2 A (Ha 0oCHOBe KOMMMIEKCHOrO
coenHeHua NnTrA)
—Rhenus Rhenus LKZ 2 (Ha ocHOBe KOMMANEKCHOIo

coenHeHua NnTrA)

NMPUMEYAHUE

Ecnm koaddULMEHT CKOPOCTY ANA BbICOKOCKOPOCTHbIX
2-NOMIOCHbBIX ABMraTenel (paccumTaHHbI Kak Dm x n,
roe Dm = cpefHu AMameTp NOAWUNMHMKA B MM; N =
CKOPOCTb BPalleHuda B 06/MWUH) NpeBbiWaeT

480 000, cnepyeT BCerga NCnosb3oBaTh
BbICOKOCKOPOCTHYIO CMa3Ky.

[na BbICOKOCKOPOCTHbIX OBuUratenen B YYTYyHHbIX KOpMyCax
MOXHO NCMONb30BaTh Cieaytolne CMasku, He CMellnBasa X Co
CMa3KaMi Ha OCHOBE KOMIIEKCHOro coeagnHeHna nNnTna:

- Klaber
- Lubcon

Kltber Quiet BQH 72-102 (nonwuyp. ocHoBa)
Turmogrease PU703 (nonvyp. 0CHOBA)

|_|pl/l NCMNOMb30BaHNK OPYTNX CMAa30YHbIX MaTeEPKANOB YTOYHNTE
Y N3rotoBunTesid, COOTBETCTBYET JI Ka4eCTBO CMa304HbIX
MaTepranoB KavyeCTBY CMa304HbIX MaTepnasnoB, yKa3aHHbIX
Bbllle. MHTepBaJ'IbI CMa3blBaHMA OCHOBaHbl Ha MPUBEOEHHbIX
Bbllle BbICOKOKaYeCTBEHHbIX CMa3KaX. HpMMeHeHVIe AOpyrnx
CMa30K MOXeT I'IOTpe6OBaTb YMeHbLIEHNA NHTEPBAs1a
CMa3blBaHWA.
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8. MocnenpopgaxkHoe
ob6cnyxnBaHume

8.1 3anacHble yacTtu

Ecnn He yka3aHO MHOe, 3anacHble YacTy OMKHbI ObITb
OPUTMHANBHBIMI K o0fobpeHHbIMK ABD.

MMpw 3aka3ze 3anacHbIX YacTeil HEOOXOAMMO YKa3aTb CEPUIHBIN
HOMep ABUraTens, NoiHoe 0bo3HaYeHMe U KO U3aenns,
yKa3aHHble Ha MacnopTHOM Tabnuuke fBUraTens.

8.2 Pa36opkKa, nepebopKa u
nepemartbiBaHue 06MOTOK

NepemaTbiBaHVE OOMOTOK Pa3peLlaeTcs TONbKO
BbICOKOKBaANMOULIMPOBAHHOMY MPEANPUATHIO.

MNepen NnepematbiBaHNMEM OOMOTOK [ABUraTeNnel,
npefHasHaueHHbIX AN AbMOoyAaNneHus, 1 ApYrnx CneymanbHbIx
nBuratenem ceaxuntecb ¢ Abb.

8.3 MNoawnnHnKn
MoawmnHmKn TpebytoT 0coboro yxoaa.

[leMOHTaX NOAWWNHNKOB CnefyeT BbIMOIHATL C MOMOLLbIO
cneumnanbHbIX CbeMHKMKOB; yCTaHaB/IMBaTb NOALWLNTIHUKIA
CNefdyeT HarpeTbiMn nin C MCNoNib30BaHMeEM CrelnaibHOro
NHCTPYMEHTa.

3ameHa NOALUMMHMKOB OMMCHIBAETCA B OTAENBHOM OpOLLIope,
KOTOPYIO MOXHO MOMyYnTb B OTAENE Npofdax Abb.

CobntofanTe MHCTPYKUMK, YKa3aHHble Ha ABu1raTene (Hanpumep,
Ha 3TUKeTKax). He gonyckaeTca 3ameHa NOAWNMHNKOB,
yKa3aHHbIX Ha MAacMopTHOW Tabnnyke, Ha MOAWWMHVKA APYroro
TMna.

NMPUMEYAHUE

Jltobol peMoHT ABuraTens, BbINOMHEHHbIN KOHEYHbIM
nonb3oBaTtesieM 6e3 ABHO BblpaeHHOro ofobpeHus
N3roToBUTENA, OCBOOOXKOAET M3rOTOBUTENSA OT
OTBETCTBEHHOCTM 3a COOTBETCTBUE ABUraTENS
CTaHAapTam.

9. Tpe60BaHNA NO OXpaHe
OKpYy»Katollen cpeabl

YpoBeHb 3BYKOBOIO AaBeHWs OOMbLIMHCTBA [ABUraTenei
ABDB He npeBbiwaeT 82 Ab(A) (+3 ab) npy NuTaHWUK OT CeTu
nepemeHHOro Toka Yactoton 50 T,

3HaueHWA YPOBHSA LyMa [NA KOHKPETHbIX ABUraTenei
NPUBOAATCA B COOTBETCTBYIOLLMX KaTanorax nu3nenwvi. Mpu
MUTaHWUM OT UCTOYHMKA C CUHYCOMAANBbHBIM HaMPAXXeHVEM
uactoTom 60 U ypoBHM WyMa NpubnusntensHo Ha 4 Ab(A)
NPEBLILIAOT 3HAUEHNMSA, YKa3aHHblIe B KaTanorax nsgenuin ana
yacToTbl 50 .

[ns nonyyeHna gaHHbIX 06 YPOBHSAX 3BYKOBOTO faBNeHMs 414
Npeobpa3oBaTena YacToTbl 0bpaTuTech B ABD.

B BONpocax yTunm3aLmm Unm BTOPUYHOM nepepaboTku
Asviratenen cnefyet COb/I0AaTb MECTHbIE HOPMbI M 33KOHBI.
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10. NMonck n yctpaHeHne HencrpaBHOCTEN

HacTosume HCTPYKUMIM He NMOKPbIBAIOT BCE AETaNM 1

a/lbTepPHaTUBbI 1 He AatoT I/IHd)OpMaLlI/II/I 060 BCEX BO3MOMKHbBIX

YCNOBWAX, KOTOPbIE MOTYT BCTPETUTLCA BO BPEMSA MOHTaXa,
3KCMNyaTaLmmM 1 TEXHUYECKOTrO OBCNYKMBaHKSA. 3a

JOMNONHWTENBHOWM MHOPMaLMen obpaLlanTec B ONuKamiLmi

oTaen npoaax AbB.

Ta6nv|u,a noncCKa HeI/ICI'IpaBHOCTeI‘I'I aAsurartensa

O6Cnyk1BaHeM 1 PEMOHTOM ABUTaTENA [JOMKEH 3aHMMATbCA
BbICOKOKBaNMOULMPOBAHHbIN NepCoHas, UMEIOLLNIA
COOTBETCTBYIOLIME UHCTPYMEHTbI M Hafiexallee 060pyAoBaHMe.

NMPOBJIEMA MPUYMHA CNOCOb YCTPAHEHMNA
[Buratens He Neperopenv NpegoxpaHnTenn YCTaHOBWTE HOBbIE MPEeAOXPaHNTENV COOTBETCTBYIOLIENO TWMA Y HOMMHaNa.
3anycKaeTca CpabartbiBaHne No neperpyske MpoBepbTe NyckaTenb 1 BbINONHWTE COPOC COCTOAHUA NepPerpy3Ku.
HenpaBunnbHoe HanpskeHve NUTaHWs [MpoBepbTe COOTBETCTBME MUTAIOLLETO HAMPAMKEHWA AaHHBIM Ha MACNOPTHOM
Tabnmuke
1 KO3OOUUMEHTY MOLLHOCTH.
HenpaBunbHble nogknoveHus a3 [MpoBepbTe CoeAnHEHMA NO CXEMaM COeAVHEH NI, MOCTaBAAEMbBIM C
ABwWratenem, 1 nNo nacnopTHow Tabnmuke.
O6pbIB B 0OMOTKE WAM LENW YNPaBReHns | BO3MOXHbIM MPU3HAKOM HEUCTMPABHOCTU ABNAETCA XKy>KaHue
BbIK/IIOUATENA, KOrAa OH 3aMKHYT. [poBepbTe cnabele coefnHeHNs,
NpPefoOXPaHUTENV 1 LENN YNPaBNEHWA.
MexaHuyecknin fedext MpoBepbTe CBOOOAHOE BpallleHWe ABMraTeNa 1 NpuBoaa.
[poBepbTe NOALWMMHUKA U CMA3KY.
KopoTkoe 3amblkaHme cTatopa
lnoxoe coefnHeHne 0OMOTKM CTaTopa [MPU3HaKOM 3TOM HEMCNPABHOCTM ABAAIOTCA NEPeropesLLne
npeaoxpaHuTenn. Heobxoammo nepemoTtaTs 0OOMOTKM ABUraTens.
CHUMITE TOPLIEBBIE LLUTBI, HaaWTEe AedeKT.
HencnpasHbii potop [MpoBepbTe NCNPABHOCTb CTEPXKHEN POTOPA M 3aMbIKAIOLLIMX KONeL.
Bo3moxHaAa neperpyska asuratens YMEHbLUNTE Harpy3Kky.
OcTaHoBKa Bo3moxeH 006pbiB B Lieny ofHoM 13 da3 MpoBepbTe Lenu $a3 Ha Hannyre obpbIBa.
Agnratens [iBuratenb He NOAXOANT ANA AaHHOM 3ameHwTe ABuUraTens, NofobpaB COOTBETCTBYIOLMM TUM 1 TUMOPa3Mep.
YCTaHOBKM MPOKOHCYNBTUPYTECH Y MOCTaBLUMKa 060PYA0BAHWA.
[Neperpy3ka YMEHbLUNTE Harpy3Ky.
Hwu3koe HanpaxeHne YbeamTech B COOTBETCTBUM HANPAKEHWA JaHHBIM Ha NACNOPTHO TabnuuKe.
[poBepbTe CoenHEHNA.
ObpbiB Lenu [Neperopenv npegoxpaHnTeni. lNpoBepsTe pene 3awmTbl OT Neperpysku,
CTaTOP M COCTOAHME KHOMOK.
[svratens MponafgaHve NUTAKOWErO HaNPAXeHNA MpoBepbTe Hannuve He3aTAHYTbIX COeAVHeHNI das, NnpefoxpaHMTenei 1
3anycKaeTcs, 3aTeM Lenn ynpasneHns.
OCTaHaBnMBaeTcA
[Buratensb He [Bvratenb He NOAXOANT K OOBEKTY MPOKOHCYNBETUPYMTECH Y MOCTaBLUMKa 0O0PYA0BaHMA MO NoBofdy Bbibopa
[OCTUraeT CBOen TvNa ABUraTens.
HOMVHA/IBHON Hu3Koe HanpsaxeHne Ha Knemmax Vicnonbayiite 6onee BbICOKOE HanpsKeHne Ny Apyrve Knemmbl
cKopocm ABWraTens v3-3a NafleHysa HanpPAXeHWsa Ha | TpaHchopmMaTopa MO0 YMEHbLLWTE Harpy3Ky.
daze MpoBepbTe coeavHeHNsA. [poBepbTe ceueHre Kabenen.
bonbluaa Harpyska npu nycke MpoBepbTe 3anyck Asuratens 6e3 Harpysku.
CnoMaHHble POTOPHbIE CTEPKHM MK Ybeamutech B OTCYTCTBUM MONIOMOK B 3aMbIKalOLLMX KosbLiax. MoxeT
He3aTAHYTbIN POTOP TpeboBaTbCA 3aMeHa POTOPa, MOCKOIbKY OO0V PEMOHT ABAAETCA NINLIb
BPEMEHHbBIM pelleHMEM.
Ob6pbIB B NEPBUYHOWM Lienn C nomoLLblo TeCTepa HananTe HEMCNPABHOCTb 1 YCTPaHUTe ee.
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MPOBJIEMA

NPUYNHA

CNnocob YCTPAHEHUA

Cnnwkom gonrnm
Pa3roH ABuratens
N/ VAV CAVILLIKOM
oonblioe
noTpebneHune Toka

V136bITOYHanA Harpy3ka

YMEHbLUWTE Harpy3Ky.

Hu3Koe HanpaxeHue Npu nycke

IMpoBepbTe BENWUMHY CONPOTUBAEHNS. YOeaMTECD, YTO MCMOMb3YeTCA
kabenb noaxodaLlero
CeyeHus.

HeuncnpaBHOCTb poTopa

3amMeHu1TE POTOP HOBbIM.

Hun3koe nuTatolee HanpsxeHve

OTPeMOHTUPYTE UCTOUHMK MUTaHWA.

JBUraTens Bo Bpems
PaboTbl

HenpasunbHoe HenpaswnbHas nocneaosaTensHOCT Ga3 | MomeHaAlTe NoakMoueHre Kabenem Ha Knemmax ABUraTens Unm Ha WnTKe.
HanpasneHve

BpalleHmna

Neperpes MNeperpy3ka YMEHbLUNTE Harpy3Kky.

OTBepCTHA B KOpNyce nnm
BEHTUNALMOHHbIE OTBEPCTUA MOTYT ObITh
3aCOpEHbI, BCNEACTBME YEro 3aTpyaHAeTCA
Haanexallas BeHTUNAUMA ABUraTens.

OTKpOIiTe BEHTUNALMOHHbIE OTBEPCTUA BUTATENA 1 MPOBEPLTE, UTOOLI 13
ABWratens wen
HEeMpepbIBHbBIN NOTOK BO3YXa.

Bo3moxeH 06pbIB 0HOM 13 da3 asuratens

[poBepbTe HaAEXHOCTb COeAMHEHWI BCEX MPOBOAOB U Kabene.

3aMblKaHWe Ha 3eMITio

Heobxoanmo nepemoTaTb 0OMOTKM ABUATENS.

HeCV]MMETpV]L{HOe nuTatoLLlee HanpaxeHne
Ha Knemmax asurartena

MpoBepsbTe NPOBOMAA, COeANHEHMA 1 TPAHCHOPMATOPDI.

KPbILIKY BEHTUAATOPA

Bnbpauums HenpaBunbHas LieHTPOBKa ABUraTens BbINonHMTE NOBTOPHYIO LIEHTPOBKY [1BUrATENA.
ABunratens Cnabuiit dyHAameHT asuratens YkpenuTte GyHOaMeHT.
Ivic6ananHc Myl CbanaHcupyite mydTy.
He cbanaHcnpoBaH NpvBOANMbIiA CbanaHcupyiiTe MexXaH13M 3aHOBO.
MEexXaH13m
HewvcnpasHble NOAWVMHKKN 3aMeHwTe MOALLMMHUKM.
MoAWNAHNUKN HECOOCHDI OTpemMoHTUPYITe ABMraTeNb
CmecTunmncs 6anaHCMpOBOYHbIE TPy 3bl 3aHoBO cbanaHcMpyTe poTop.
BanaHcmpoBka potopa 1 MydTbI 3aHOBO BbINOHNUTE 6ANAHCMPOBKY MydTbl UK ABUTaTENA.
OTAMYatoTCA (MOMYWNOHKa — NonHaA
LWMOHKa)
TpexdazHblli ABuraTens paboTaeT B [poBepbTe Lienv Ha Hanuune obpbIBa.
ofHoda3HOM pexnmve
BonbLioit oceBon 3a3op OTperynupyiTe NOALWMMHUKA UK UCNONb3YIATe MPOKNAKY.
CkpexeTt BeHTunAaTop 3anesaet Topueson WuT unn | [NpaBunbHO YCTaHOBUTE BEHTUAATOP.

Ocnabno kpenneHue K dyHOAMEHTY

3aTAHUTE KpenexHble 60Tbl.

Wym geuratena

HepaBHOMEPHbIV BO3AYLLUHDBIA 3330

Hposepre N nCnpasbTe NocagKky TopueBoro wmta M NoAWWNHMKOB.

Pa3banaHcmpoBka potopa

3aHoBO cbanaHcMpyiiTe poTop.

Ype3mepHbin
Harpes
NOAWWMHMKOB

[TOrHYTHIN M TRECHYTHIN Ban

BblﬂpﬂMVITe W 3aMmeHunTe Barsl.

[lepetaHy b pemeHb

YMEHbLUNTE HATKEHMEe PEMHA.

bonbwoe paccTtoAaHne Ao WKMBOB MO OCK
Basla

CaBuHbTe WKWB bnnxe K noaWnnHUKY ABMraTenA.

CnmwKom Manbif AuameTp WKKBa

Mcnonb3yiiTe WK1B 6onbLiero gnameTpa.

HecoocHocTb

I‘Ipomsae,uMTe LUEHTPOBKY ABUraTeia 3aHOBO.

HepnocTaTok cmasku

ObecneubTe Hanuume B NnoAWNMNHMKaX CMa3KM OKHOro KayecCTtsa U B
LOTKHOM KonmyecTse.

YXyAWeHve CBONCTB CMa3KM Uau
3arpsAsHeHne CMasouHOro matepurana

Ypanute CTapyto CMa3Ky, TlWaTelbHO |'IpOMOl7IT€‘ NoAWNNHWKN B KEPOCUHE U
BBeAVTE HOBYIO CMa3KYy.

130bITOK CMa3KM

YMeHbLIMTE KONMYECTBO CMa3KM, MOAWMMHUK He AOSKeH ObiTb 3anosHeH
CMa3Kou 6osnee YeM HamosoBUHY.

MNeperpy3ka NoALWNMHUKOB

I'IpOBepre LEHTPOBKY, padnasibHble 1 OCeBble YCUITNA.

MoBpexaeHne Wapuka Uimn opoxeK
KaueHwus

3aMeHnTe NOALWNAHWIK, npenBapuTenbHO TlaTeNbHO OYNCTUB ero
nocago4YHoOe MeCTo.
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Low voltage motors

Installation, operation, maintenance and safety manual
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1. Introduction

NOTE!

These instructions must be followed to ensure

safe and proper installation, operation and
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 frame sizes 56 - 450.

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

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.

WARNING!

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.

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 check

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

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

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 conditions, please contact ABB.

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

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

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

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

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

3.3 Lifting

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

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

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

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

Ensure that proper lifting equipment is used and that the
sizes of the hooks are suitable for the lifting lugs.

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

Remove eventual transport jigs fixing the motor to the
pallet.

Specific lifting instructions are available from ABB.

WARNING!

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 to lifted load.

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.

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

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

If the motor is equipped with a separate fan, contact ABB
for the weight.
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4. Installation and commissioning

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

4.1 General

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

4.2 Motors with other than
ball bearings

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

Motors equipped with roller bearings:

Running the motor with no radial force applied to the shaft
may damage the roller bearing due to “sliding”,

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

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

The type of bearing is specified on the rating plate.

Motors equipped with regreasing nipples:

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

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

When fitted in a vertical position with the shaft pointing
downwards, the motor must have a protective 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.

4.3 Insulation resistance check

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

Insulation resistance, corrected to 25 °C, may not in any
cases be below 1 MQ (measured with 500 or 1000 VDC).
The insulation resistance value is halved for each 20 °C
increase in temperature. Figure 1 can be used for the
insulation correction to the desired temperature.

WARNING!

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.

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. After heating, make
sure the plugs are refitted. Even if the drain plugs are fitted,
it is recommended to disassemble the end shields and
terminal box covers for the drying process.

Windings drenched in seawater normally need to be
rewound.

4.4 Foundation

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

Metal foundations should be painted to avoid corrosion.

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.

Ruler

Note! Height difference shall
not exceed + 0,7mm referred
| to any other motor foot

v

Foot location

4.5 Balancing and fitting
coupling halves and pulleys

As standard, balancing of the motor has been carried 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 specified for the
motor.
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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

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 V2 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.

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

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

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

4.8 Motors with drain plugs
for condensation

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

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

4.9 Cabling and electrical
connections

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

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

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

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.

NOTE!

Cables should be mechanically protected and
clamped close to the terminal box to fulfill the
appropriate requirements of IEC/EN 60079-0 and
local installation standards.

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

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

WARNING!

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

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

The earth terminal on the frame has to be connected to
PE (protective earth) with a cable as shown in Table 5 of
[EC/EN 60034-1:
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Minimum cross-sectional area of protective
conductors

Cross-sectional area of phase | Minimum cross-sectional area
conductors of the installation, | of the corresponding protective
S, [mm?] 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

In addition, earthing or bonding connection facilities 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 or in the standard
IEC/EN 60204-1 according to the rated current indicated
on the rating plate.

NOTE!

When the ambient temperature exceeds +50 °C,
cables having permissible operating temperature
of 490 °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.

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.

4.9.1 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.

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 S1 and 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.

The insulation of thermal sensors fulfills the requirements of
basic insulation.

4.10 Terminals and direction
of rotation

The shaft rotates clockwise when viewing the shaft face at
the motor drive end, and the line phase sequence - L1, L2,
L3 - is connected to the terminals as shown in figure 3.

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

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

Low voltage motors manual, 3GZF500730-85 Rev F 02-2015 | ABB Motors and Generators 29



5. Operation

5.1 General

The motors are designed for the following conditions unless
otherwise stated on the rating plate:

— Motors are to be installed in fixed installations only.

— Normal ambient temperature range is from —20 °C to
+40 °C.

— Maximum altitude is 1000 m above sea level.

— The variation of the supply voltage and frequency may
not exceed the limits mentioned 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.

The motor can only be used in applications for which

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

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

WARNING!

Ignoring any instructions or maintenance of the
apparatus may jeopardize safety and thus prevent
the use of the motor.
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6. Low voltage motors in variable speed operation

6.2.2 Selection of winding insulation with
all other converters

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.

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.

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.

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.

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.

6.4 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

6.2.1 Selection of winding insulation for using table 6.1.

ABB converters

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.

In the case of ABB e.g. AC_8_ _-series and AC_5_ _-series
single drives with a diode supply unit (uncontrolled DC
voltage), the selection of winding insulation and filters can
be made according to table 6.1.

P, < 100 kW P, > 100 kW or

IEC315 < Frame size < IEC355

P, > 350 kW or
IEC400 < Frame size < IEC450

U, <500 V

Standard motor

Standard motor
+ Insulated N-bearing

Standard motor
+ Insulated N-bearing
+ Common mode filter

500V >U,, < 600V

Standard motor

+ dU/dt filter (reactor)
OR

Reinforced insulation

Standard motor

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

Reinforced insulation
+ Insulated N-bearing

Standard motor

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

Reinforced insulation
+ Insulated N-bearing
+ Common mode filter

500V >U,, < 600V
(cable length > 150 m)

Standard motor

Standard motor
+ Insulated N-bearing

Standard motor
+ Insulated N-bearing
+ Common mode filter

600V >U,, < 690V

Reinforced insulation
+ dU/dt ilter (reactor)

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

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

600V >U,, < 690V
(cable length > 150 m)

Reinforced insulation

Reinforced insulation
+ Insulated N-bearing

Reinforced insulation
+ Insulated N-bearing
+ Common mode filter

Table 6.1 Selection of winding insulation for ABB converters

Please contact ABB for more information on resistor braking and converters with controlled supply units.
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NOTE!

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.

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.

6.5 Cabling, grounding and EMC

To provide proper grounding and to ensure compliance
with any applicable EMC requirements, motors above

30 kW shall be cabled by shielded symmetrical cables and
EMC glands, i.e. cable glands providing 360° bonding.

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.

6.7 Motors in variable speed
applications

6.7.1 General

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

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

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

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 continuous output torque of the
motors as a function of supply frequency. The output
torque is given as a percentage of the nominal torque of
the motor. The values are indicative and exact values are
available on request.

NOTE!

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

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

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).

6.6 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.

6.7.3 Motor loadability with AC_5_ _
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.

- series

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

6.7.4 Motor loadability with other voltage
source PWM-type converters

For other converters, with uncontrolled DC voltage and
minimum switching frequency of 3 kHz (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.
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NOTE!
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.

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

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

— nominal voltage

— nominal current

— nominal frequency
— nominal speed

— nominal power

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

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

— minimum speed

— maximum speed

— acceleration and deceleration times
— maximum current

— maximum torque

— stall protection
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7. Maintenance

WARNING!

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

7.1 General inspection

1. Inspect the motor at regular intervals, at least once a

year. The frequency of checks depends on, for example,

the humidity level of the ambient air and on the local
weather conditions. This can initially be determined
experimentally and must then be strictly adhered to.

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

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

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

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

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

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

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

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 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.

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

3. All vibrations must be avoided to prevent a bearing from
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.

7.2 Lubrication

WARNING!
Beware of all rotating parts!

WARNING!

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

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

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

7.2.1 Motors with permanently greased
bearings

Bearings are usually permanently greased bearings of 17,
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 informative formula to change the

L, values roughly to L, values: L,, = 2.0 x L,.

34 ABB Motors and Generators | Low voltage motors manual, 3GZF500730-85 Rev F 02-2015



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

Duty hours Duty hours
Frame size | Poles at25° C at40° C
56 2 52 000 33000
56 4-8 65 000 41 000
63 2 49 000 31000
63 4-8 63 000 40 000
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 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 38 000
160 4-8 100 000 74 000
180 2 55 000 34 000
180 4-8 100 000 70 000
200 2 41 000 25 000
200 4-8 95 000 60 000
225 2 36 000 23 000
225 4-8 88 000 56 000
250 2 31 000 20 000
250 4-8 80 000 50 000

Data is valid up to 60 Hz.

7.2.2 Motors with regreasable bearings

Lubrication information plate and general lubrication
advice

If the motor is equipped with a lubrication information 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 lubrication a
temporary temperature rise may appear, approximately 10
to 20 hours.

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

A. Manual lubrication

Regreasing while the motor is running

— 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 permanently with
automatic lubrication or open closing valve, if fitted.

ABB recommends only the use of electromechanical
systems.

The amount of grease per lubrication interval stated in the
table should be multiplied by 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.

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

The used grease should be suitable for automatic
lubrication. The automatic lubrication system deliverer and
the grease manufacturer’s recommendations should check.

Calculation example of amount of grease for
automatic lubrication system

Central lubrication system: Motor IEC M3_P 315_ 4-pole in
50 Hz network, re-lubrication interval according to Table is
7600 h/55 g (DE) and 7600 h/40g (NDE):

(DE) RLI = 55 g/7600h*3*24 = 0,52 g/day
(NDE) RLI = 40 g/7600*3*24 = 038 g/day

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

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

RLI = Re-lubricaion interval, DE = Drive end, NDE = Non drive end

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 L, values roughly to L, values is L,
= 2.0 x L,, with manual lubrication.

The lubrication intervals are based on a bearing operating
temperature of 80 °C (ambient temperature +25 °C).
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NOTE!
An increase in the ambient temperature raises the
temperature of the bearings correspondingly. The
interval values should be halved for a 15 °C increase
in bearing temperature and may be doubled for a
15 °C decrease in bearing temperature.

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

WARNING!

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

Frame o‘f“;‘fe”a':e KW 3600 3000 KW 1800 1500 KW 1000 W | 500-900
size L r/min r/min r/min r/min r/min r/min
g/bearing
Ball bearings, lubrication intervals in duty hours
112 10 all 10 000 13 000 all 18 000 21000 all 25000 all 28 000
132 15 all 9000 11 000 all 17 000 19000 all 23000 all 26 500
160 25 <185 9000 12000 <15 18 000 21500 <11 24000 all 24 000
160 25 >18,5 7500 10000 >15 15000 18 000 > 11 22 500 all 24 000
180 30 <22 7 000 9000 <22 15500 18 500 <15 24000 all 24 000
180 30 > 22 6 000 8500 >22 14000 17 000 >15 21000 all 24000
200 40 <37 5500 8000 <30 14500 17 500 <22 23 000 all 24000
200 40 > 37 3000 5500 >30 10000 12 000 >22 16 000 all 20 000
225 50 <45 4000 6 500 <45 13000 16 500 <30 22 000 all 24 000
225 50 > 45 1500 2500 > 45 5000 6 000 >30 8 000 all 10000
250 60 <55 2500 4000 <55 9000 11 500 <37 15000 all 18 000
250 60 > 55 1000 1500 > bb 3500 4500 >37 6 000 all 7000
280" 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 11 800 all 12900
355 35 all 1900 3200 - - - -
355 70 - - all 4000 5600 all 9600 all 10 700
400 40 all 1500 2700 - - - -
400 85 - - all 3200 4700 all 8600 all 9700
450 40 all 1500 2700 - - - -
450 95 all 2500 3900 all 7700 all 8700
Roller bearings, lubrication intervals in duty hours

160 25 <185 4500 6 000 <15 9000 10 500 <11 12 000 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 12000 all 12000
180 30 > 22 3000 4000 > 22 7 000 8500 >15 10 500 all 12000
200 40 <37 2750 4000 <30 7000 8500 <22 11500 all 12 000
200 40 > 37 1500 2500 >30 5000 6 000 >22 8 000 all 10000
225 50 <45 2000 3000 <45 6 500 8 000 <30 11000 all 12000
225 50 > 45 750 1250 >45 2500 3000 >30 4000 all 5000
250 60 <55 1000 2 000 <55 4500 5500 <37 7500 all 9000
250 60 > 55 500 750 > 55 1500 2 000 > 37 3000 all 3500
280" 60 all 1000 1750 - - - - - - -
280" 70 - all 4000 5250 all 7 000 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 2 800 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 2 000 all 3800 all 4 400

TM3AA
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7.2.4 Lubricants

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

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 vertical
mounted motors or in hot conditions.

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

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

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

WARNING!

Lubricants containing EP admixtures are not
recommended in high bearing temperatures in frame
sizes 280 to 450.

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)
— KlUber KlUberplex BEM 41-132 (special lithium base)
- FAG Arcanol TEMP110 (lithium complex base)
— Lubcon Turmogrease L 802 EP PLUS
(special lithium base)
— Total Multiplex S2 A (lithium complex base)

— Rhenus Rhenus LKZ 2 (lithium complex base)

NOTE!

Always use high speed grease for high 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 complex greases:

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

If other lubricants are used, check with the manufacturer
that the qualities correspond to those of the above
mentioned lubricants. The lubrication 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.

NOTE!

Any repair by the end user, unless expressly
approved by the manufacturer, releases the
manufacturer from responsibility to conformity.

9. Environmental
requirements

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 relevant
product catalogs. At 60 Hz sinusoidal supply, the values are
approximately 4 dB(A) higher compared to 50 Hz values
stated in the product catalogs.

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 variations

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.

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

Replace fuses with proper type and rating.

Overload trips

Check and reset overload in starter.

Improper power supply

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

Improper line connections

Check connections against diagram supplied with motor.

Open circuit in winding or
control switch

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

Mechanical failure

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

Short circuited stator

Poor stator coil connection

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

Rotor defective

Look for broken bars or end rings.

Motor may be overloaded

Reduce load.

Motor stalls

One phase may be open

Check lines for open phase.

Wrong application

Change type or size. Consult equipment supplier.

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

Motor runs and
then dies down

Power failure

Check for loose connections to line, fuses and control.

Motor does not
accelerate up to
nominal speed

Not applied properly

Consult equipment supplier for proper type.

Voltage too low at motor terminals

because of line drop

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

Starting load too high

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

Broken rotor bars or loose rotor

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

Open primary circuit

Locate fault with testing device and repair.
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TROUBLE

CAUSE

WHAT TO DO

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

Excessive load

Reduce load.

Low voltage during start

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

Defective squirrel cage rotor

Replace with new rotor.

Applied voltage too low

Correct power supply.

Wrong rotation
direction

Wrong sequence of phases

Reverse connections at motor or at switchboard.

Motor overheats
while running

Overload

Reduce load.

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

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

Motor may have one phase open

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

Grounded coil

Motor must be rewound.

Unbalanced terminal voltage

Check for faulty leads, connections and transformers.

Motor vibrates

Motor misaligned

Realign.

Weak support

Strengthen base.

Coupling out of balance

Balance coupling.

Driven equipment unbalanced

Rebalance driven equipment.

Defective bearings

Replace bearings.

Bearings not in line

Repair motor

Balancing weights shifted

Rebalance rotor.

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

Rebalance coupling or rotor.

Poly phase motor running single phase

Check for open circuit.

Excessive end play

Adjust bearing or add shim.

Scraping noise

Fan rubbing end shield or fan cover

Correct fan mounting.

Loose on bedplate

Tighten holding bolts.

Noisy operation

Air gap not uniform

Check and correct end shield fits or bearing fits.

Rotor unbalance

Rebalance rotor.

Hot bearings

Bent or sprung shaft

Straighten or replace shaft.

Excessive belt pull

Decrease belt tension.

Pulleys too far away from shaft
shoulder

Move pulley closer to motor bearing.

Pulley diameter too small

Use larger pulleys.

Misalignment

Correct by realignment of the drive.

Insufficient grease

Maintain proper quality and amount of grease in bearing.

Deterioration of grease or lubricant
contaminated

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

Excess lubricant

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

Overloaded bearing

Check alignment, side and end thrust.

Broken ball or rough races

Replace bearing, clean housing thoroughly first.
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11. PucyHkn
11. Figures
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al b Puc. 2. MoHTax nonymydTbl UK LIKKBa

\i
A

Figure 2. Mounting of half-coupling or pulley
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Puc. 3. MNoaknoyeHre KneMm NUTaHuA

Figure 3. Connection of terminals for main supply
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OcbY  HanpsxeHwvey.e.

1 30Ha A

2 30Ha B (BHE 30HbI A)
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Key
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Y axis voltage p.u.

1 zone A
| 2 zone B (outside zone A)
i 3 rating point

0.90

Puc. 4. OTKNOHEHME HanpAXeHWA 1 TemnepaTypbl B 30Hax A n B

Figure 4. Voltage and frequency deviation in zones A and B
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CnpaBoYHble KpUBbIe Harpy304YHOI1 CMOCOGHOCTI NpU NCNONIb30BaHUK Npeo6pa3soBaTesneil C NPAMbIM
ynpaBneHnem KpyTALWMNM MOMEHTOM

Guideline loadability curves with converters with DTC control
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Figure 5a. Conventer with DTC control, 50 Hz, Figure 5b. Conventer with DTC control, 60 Hz,
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Figure 5¢. Conventer with DTC control, 50 Hz, Figure 5d. Conventer with DTC control, 60 Hz,
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CnpaBoYHble KpUBbIe Harpy304YHOI1 CMOCOGHOCTN NpU NCNOJIb30BaHUK APYrUX npeo6pa3soBareneli

LWMPOTHO-UMNYyNbcHo moaynauuen (LUAM)

Guideline loadability curves with other voltage source PWM type
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T/T,, (%)
110

Fraguency (Hz}
it fii i g e i
0 5 10 15 20 25 35 40 45 50 55 60 65 70 75 80 85

Ho411" | 45 .62 73 B4 .95 100.104 105106 101 92 | 84 . TH 6964 .59

40

= [C4117 |67 76 84 00 95 100104166.106101 B2 8478 00:84:59
— FCATET 100106106 100 106 106 100108106100 02 : B4 ;T8 &0 04 59
U S weentinton, 0 e sies S 133

o wodiaied, IEC fame ses 180-450
 Saparate COOENG Moece vormlabod)!

Puc.6c.  [pyrve npeobpasosatenu ¢ LUMM, 50 T,

nogbem Temneparypsl F

55
&5

i
90 95 100

5048 46

50048 48
B0 |48 46

Figure 6¢. Other voltage source PWM type converter, 50

Hz, temperature rise F
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