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1. O6uwme cBepgeHNA

MpumeuaHue.

[Ina obecneyeHma 6€30MacHOro 1 NPaBUALHOrO MOHTaXa,
3KCNyaTaUmnm 1 TEXHUUYECKOro OBCYKMBAHWUA JOMKHbI
6bITb CObNIoAEHbI HacToALME UHCTPYKLMK. JTnua,
3aHUMAIOLMECA MOHTAXOM, SKCMyaTaLmen U TEXHUYECKUM
00CNYKMBaHVEM SNEKTPOABMIaTENEN AN CONYTCTBYIOLLErO
000pyA0BaHWA, [OMKHBI ObITb O3HAKOMAEHbI C HACTOALMMMU
MHCTPYKUMAMK. HecobniogeHne STUX MHCTPYKUMIN MOXKET
NPUBECTU K aHHYNIMPOBAHMIO rapaHTUN.

BHUMAHUE

[Buratenu, npeAHasHa4veHHble A SKCriyaTauni B
OrMacHbIX 30HaXx, CreLraibHO pa3pa6OTaHbI B
COOTBETCTBMMN C Od)MLI,I/IaJ'IbeIMM npeanncaHnamMmm no
B3PbIBO3alLLNTE. B CJlydae HeﬂpasmanoM SKRCrNyaTaunu,
HeKa4yeCTBEeHHOIo NoAKM4YeHNAa NN BHECEHNA daxe
ManenLero n3MeHeHnA B KOHCTPYKUWIO, ABUTaTE N
MOTYT TEPATb CBOKO HAAEXHOCTb.

Heobxonumo yunTbiBaTh TPebOBaHWA CTaHAAPTOB,
OTHOCALLMXCA K MOAKIIIOYEHMIO

W 3KCMNyaTaunm 3NeKTPO0BOPYAOBAHNA B OMACHbBIX
30HaX, 0COBEHHO HaLMOHabHble CTaHAAPTH,
LEeNCTBYIOLME B TOW CTPAHE, FAe SKCMITyaTupyioTca
ABurartenn. Tobko NPOLWEAWMI COOTBETCTBYIOLLYIO
MOArOTOBKY 1 XOPOLLO 3HAKOLWMI faHHbIe CTaHA4APTb
MEPCOHaN MMEET NPaBO PaboTaTh C TakUM
0bopynoBaHMeM.

1.1 CepTudunkKart cooTBeTCcTBUA

Bce gBuratenn ABB co 3Hakom TOCT ynoBnetsopAatoT
TpebosaHuam TOCT, nepeuncneHHbiM B M. 1.4

1.2 O6nacTb npuMmeHeHNA

HacTtoAwme MHCTPYKUMW AENCTBUTENbHBI 1A CReLyIoLLyX
anekTpoasuratenen ABB, akcnnyatmpyembix BO
B3PbIBOONACHON cpefe.

C 3aWmTON TMMa «N» B UCNOMHEeHWM Ex nA
cepumn M2A*/M3A¥, rabaputbl 90 — 280.
cepum M2B*/M3G*, rabaputbl 71 — 450.
lcnonHeHKe ¢ B3pbiBOOE30MacHoM obonoykon Ex d, Ex de
cepum M3J*, M3K*, rabaputsl 80 — 400.
3alMTa oT BocrnameHeHus noinun (Ex tD)
cepunm M2V*, M2A*/M3A*, rabaputbl 71 — 280.
cepum M2B*/M3B*/M3G*, rabaputsl 71 — 450.
cepuvt M2GP, rabaputsl 71 — 250.

(KomnaHuna ABB MOXeT 3anpoCcuTb AONONHUTENBHYIO
NHOOPMALMIO ANA NMPUHATUA PeLleHVs O NPUMEHUMOCTH
HEKOTOPbIX INEKTPUUECKMUX MALLIMH, NCMOSb3yeMblX B CUCTEMAX
cneuyanbHOro Ha3HaYeHVsa UK co cnelmanbHbIMK
MOAVOUKALMAMUN KOHCTPYKLIMIA.)

STV UHCTPYKUMN AENCTBUTENbHbI AN1A fBUraTenen,
YCTaHOBAEHHDIX ¥ XPaHALMXCA NpY TemnepaType
oKpy»atoLler cpefpbl Boilwe —20°C 1 Hxe +60°C. Obpatute
BHVMaHMe: paccMaTpUBaEMble fiBUraTeny NOAXOAAT A1A BCEro
[aHHOro AnanasoHa. Ecnv Temnepatypa okpyxatoLien cpeabl
BbIXOAMT 3a 3TV Npefenbl, 0bpaTutecs B komnaHuio ABB.

1.3 YHndukauymna

Hapsaay ¢ BbinonHeHvemM TpeboBaHWM CTaHAAPTOB,
OTHOCALLMXCA K MEXaHNUECKIM Y SNeKTPUYECKIM
XapaKTepUCTMKaM, ABUraTENN, NPpeHa3HaYeHHble

[NA B3PbIBOOMACHbBIX 30H, AOMXKHbI TAKXKe COOTBETCTBOBATDL
OOHOMY WM HECKONBKMM 13 CNeyioLmnx eBPONEenCKIX Nan
M3K-CcTaHaapTOB 417 PacCMaTPMBAEMONO TMMa 3aLLMThI.

EN 60079-0 (2004);
M3K 60079-0 (2004)

Obume TpeboBaHMs K
31eKTpoobopyoBaHWIO AA
B3DbIBOOMACHbIX CPE/

EN 60079-1 (2004);
M3K 60079-1 (2003)

CraHpapT Ha obopyacBaHve
C B3PbIBO3aLLMTOM BUAA
«B3PbIBOHEMPOHMLIaeMan 00010uKa»

EN 60079-7 (2007),
M3K 60079-7 (2005)

CraHpapT Ha obopyaoBaHve
C 3aLMTOM BMAA «e»

EN 60079-15 (2005),
M3K 60079-15 (2005)

CraHpapT Ha obopyaoBaHve
C 3aLUMTOM BMAA «N»

EN 61241-0 (2006);
M3K 61241-0 (2007)

Obume TpeboBaHMs K
3neKTpoobopyaoBaHMIO,
NPUMEHAEMOMY B 30HaX, OMACHbIX
NO BOCM/IaMEHEHWIO FTOPIOYen Mbiyu

EN 61241-1 (2004);
M3K 61241-1 (2004)

CraHpapT Ha obopyaoBaHue

C 3aLWMTOM OT BOCMIaMeHeH A
MbIAN 1 NblNEeHeNPOoHVLIaeMoe
obopyfoBaHue (3alymTa Braa «tDy)

MpvmeyaHne. 3T CTaHAAPTb], Ha COOTBETCTBME KOTOPBIM
ABUraTeny CepTGULMPOBaHDI, MEPEUYNCIEHb! B
COOTBETCTBYIOLEM CEPTUDUKATE.

Hu3koBoONbTHbIE ABUrateny ABB (necTBUTENbHO TOMbKO A4nA
rpynnbl Il) MOXHO YCTaHaBAMBATL B 30HAX, COOTBETCTBYIOLLMX
cnenyowmm MapK1pOBKaMm.

30Ha Karteropusa MapKnpoBKM
1 Kateropusa 2 unun Ex d, Ex de, Ex e
2 Kateropua 3 unu Ex nA

21 Kateropua 2 unu Ex tD A 21
22 Kateropusa 3 unu Ex tD A22

Okpyxatolas cpesa;

G - VICTOYHMK B3pb|BOOI‘IaCHOl7| cpefbl — rasbl
D — 1CTOYHMK B3pblBOOI’IaCHOl;l Cpedbl — ropto4an rnblib
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1.4. CooTBeTCTBME CTAaHAApPTAM

rocTtPp

rOCT 12.2.007.0-75 (2001)
FOCT P 52350.0-2005
FOCT P 52350.1-2005
FOCT P 52350.7-2005
TOCT P 52350.15-2005
FOCT P M3K 61241-0-2007
FOCT P M2K 61241-1-2004

1.5 NMpeaBapuTenbHbie NPOBEPKN

Nocne paccMOTPEHWA OOWMX TEXHNUYECKNX AaHHbIX
PEKOMEHAYETCA NPOBEPUTD TakKe flaHHble, KacatoLnecs
B3PbIBO3aLLMTbI, HANPUMEP:

a) rpynna rasos

OTtpacnb lpynna rasa Tun rasa (Npvmepsl)
B3pbiBoonacHas A [MponaH
Cpena, IIB STUneH
KPOME Luaxt I1C Bopopopn/auetnnen

6) mapKupoBKa Temneparypbl

Knacc temnepartypsbl T T2 T3 T4 T5 T6 Ti125°C T150°C
Makc. Temnepatypa®C 450 300 200 135 100 85 125 150
Makc. Harpes 400 250 155 90 55 40 80 105
MOBEPXHOCTH,

Knpu 40°C

oA MaKcMManbHbIM HarpeBOM MOBEPXHOCTA
noapasymMeBaeTCA TemnepaTypa BHyTPY 3neKTpoaBmraTens
(poTopa) ana TemnepaTypHbIX kKnaccoB T1, T2 n T3 u
TemnepaTtypa Hapy»KHOM MOBEPXHOCTM 31eKTPOABMraTeNs
(Kopnyc 1 (MnK) NOAWMUMHMKOBbIE WMTHI) ANA MPOYMX
TeMnepaTypPHbIX KNacCoB.

ObpaTtnTe BHUMaHWeE: ABUraTen cepTudnLIMpPOBaHbi

1 KNaccuduUMpOBaHbl No cBoel rpynne. pynna
ONpefenAeTCa No OKPYKaoLLEen 3arazoBaHHOM 1N
3anMblIeHHOM Cpefe 1 MO MapKUPOBOYHOW TeMnepaType,
PACCUMTAHHOW Kak GYyHKLMA TeMMnepaTypbl OKpy»KatoLLen
cpenpbl 40°C.

Ecnu geuratens GyaeT pa3melleH B Cpefe C TemnepaTypon
BbiLe 40°C nnu Ha BbicoTe 6onee 1000 M Haf yPOBHEM MOPS,
cBaxUTECh C drpmon ABB ana nonyyeHna BOIMOXHO
NMEIOLLMXCA HOBbIX HOMUHANbHbIX AaHHbIX 11 MPOTOKOOB
UCMbITaHN Ha Tpebyemyto TeMnepaTypy.

TemnepaTypa OKpyaloLlel cpefbl He [OMKHa ObiTb HIXKe
-20°C.

B cnyuae BepOATHOCTY BO3AENCTBIA Gonee HM3KoM
TemnepaTypbl, 06paTuTech B KomnaHunio ABB.

2. [MpaBuna obpaweHnn

2.1 NMpnemMoUYHbIN KOHTPOJIb

MonyunB ABMraTENb, HEMEANEHHO NPOBEPLTE, HE MOBPEANICS
JIM OH BO BPEeMs TPaHCMOPTUPOBKM (Hanpumep, KOHL|bl Bana,
bnaHLbl 1 OKpallieHHble MOBEPXHOCTY), 1 B CllyYae
NOBPEXAEHNSA HEMEANIEHHO CBAXKMTECH C SKCMEAUTOPOM.

I'IpOBepre MPaBIbHOCTb AAdHHbIX B 3aBOACKOM Ta6n|/|q|<e,
npexne BCero HanpaxeHne, coegnHeHne 0bMOTOK (3863}13
nnn Tpeyl’OJ’IbHI/IK), Knacgc, Tvn 3alnTbl 1 TeMNepaTypHYyto
MapPKMPOBKY. Ha Bcex aBuratensx, 3a UCKIOUEHEM CamMblX
MasibIxX I'a6apl/ITOB, B 3aBOJCKOM Tabnuuke YKa3aH Takxe
TMN NOALWNMHNKOB.

B cnyuae npumeHeHWAa B NpuBoAax C NpeobpasoBaTenem
YaCTOTbl, MPOBEPbTE MAKCUMaNbHYIO Harpy30UHYIO COCOOHOCTb,
[OMYCTVMYIO B COOTBETCTBUM C YaCTOTOW, YKa3aHHYI0 Ha BTOPOW
3aBOJCKOV TabnmuKe.

2.2 TpaHCNOPTUPOBKA
N XpaHeHune

[Burateny B He3alMLLEHHOM COCTOAHWUM CIIefyeT XPaHUTb
BHYTPV Cyx1x MoMeLLeHni (TemnepaTtypa Bbiwe —20°C),
CBOOOAHbIX OT BUOPaUMM 1 MblAn. [py TpaHCNOPTUPOBKe
cnepyeT n3beraTb BO3LENCTBMA YAAPOB, NAAEHWI U BNAKHOCTU.
o Bonpocam JoMnyCTUMOCTY APYT1X YCNOBWIA OOpallaiTect B
KomnaHwmio ABB.

HezalluiieHHble MecTa (TopLbl Bana 1 GpnaHLibl) ABMraTens
JOSKHbI ObITb 06PABOTaHbI AHTUKOPPO3UOHHBIM CPECTBOM.

[na npepoTepaLleHna N3MeHeHWA COCTaBa CMasKku
PEKOMEHAYETCA BPEMA OT BPEMEHW MPOBOPaYMBaTL Bas
PYKOWN.

[na npenoTBpalleHns KoHAeHCaUMm BRaru

B dNeKTpOABUraTenie peKoMeHayeTCa MCrnosb30BaTh
aHTUKOHAEHCATHbIEe HarpeBaTeny, eCnn ABUraTeNb UMK
OCHalleH.

B oCTaHOBNEHHOM COCTOAHUM SNEKTPOABUIaTENb

He [OMKeH NoABEePraTbCA BO3AENCTBMIO KaKMX-NMOO BHELIHNX
BUOPaLMIA, NPeBbILLAIOWNX BENUUMHY 0,5 MM/C, BO 13bexaHue
NOBPEXAEHNA NOALUMMHUKOB.

[Bwviratenu, ocHalleHHble LNMHAPUYECKIMI POSIMKOBBIMU U
(M) pagranbHO-YNOPHbLIMU NOAWNAHMKAMM, AOMKHbI ObiTh
3a0/10KMPOBaHbI Ha BpemA TPaHCMOPTUPOBKN.

[na xpaHeHuna aBuratenen npu temnepatype Hnxe —20°C
(ona aBuraTenen, y KOTOpbIX TemnepaTypHbIv npeden
cocTtaBndaeT —55°C), peKoMeHIyeTCA ynakosaTb UX B
[epeBaHHYI0 KOPOOKY 11 NOAOBHbIN KOHTEMHEP,
0BEPHYTHIMM B M30NALMOHHYIO GObIY, C OCYLUUTENEM,
MHOVKATOPOM BNIAXXHOCTM 1 3aBAapPEHHBIMU MeTanNNYeCcKon
donbrom.
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Ecnv cyllecTByeT BePOATHOCTb 3aCOPEHNA

1 GOPMMPOBAHWA NECHEBOrO rpubKa Ha fiBuraTene, To
YNaKOBKY B MECTE XPaHEHUs HEOOXOAVMO 3aLLUTUTL
OMPbICKMBAHWEM UM CMa3blBaHNEM COOTBETCTBYIOLMMM
XUMNYECKMMI BELLIECTBAMM.

YnakoBKa ABuratenen qomkHa npon3BOANTbCA

C OCTOPOXHOCTBbKO 1 TOJTbKO NepCOHaTIOM

C COOTBETCTBYHOLWMM OMbITOM. ,D,J'IFI 3TOro peromeHAyeTcA
BbIMOJTHATDb YMAaKOBKY B KOMMaHWMK, KOTOPaA CMOXET B3ATb Ha
Cebs OTBETCTBEHHOCTb 33 KaUeCTBO BbIMOSIHEHMSA pa6OT.

2.3 Noabvem

Bce anekTpogasuratenv komnaHum ABB, BeC KOTopbIX
NpeBbILAET 25 Kr, OCHALLAIOTCA MOABEMHbBIMI NMPOYLIVHAMM
NAK pbiM-6onTamu.

,ﬂﬂﬂ noAbeMa a11eKTpoABUraTena AonyCckaeTca NCno1b30BaTb
TOJIbKO WTaTHbIE MOABbEMHbIE MPOYWWHbI NN prM-6OJ'ITbI. x
HEeMb3A NCNOJIb30BaTh A/1A MOAbeEMa ABUTraTeNA C
NOAKMOYEHHBIM K HEMY [IPYTVIM O60py,ElOBaHVIeM.

MoAbemHble NPOYLINHbBI BCOMOraTeNbHOro 06py0BaHNs
(Hanpu1Mep, TOPMO30B, OTAENbHbIX BEHTUNATOPOB
OXNAXK[EHVIA) NV KOPOOOK BbIBOJIOB 3anpeL|aeTcs
MCNONb30BaThb ANA NOABEMA NEKTPOABUraTENS.

LleHTp TAaxeCTV ABUraTenei C ogH1M rabaputom Kopryca
MOXeT BapbVPOBaTLCA M3-33 Pa3HbIX MOLHOCTEN, MOHTaMHbBIX
UCMONHEHNI 1 KOMNAEKTYIOLMX N3NNI,

3a noBpexaeHHble pbiM-60NTbl NOAHMMATL Henb3A. lNpexae
uem NPUCTYNaTb K NOAbeMy, yoeamnTecs B OTCYTCTBUM
NOBPEXAEHNI PbIM-O0MTOB UM LUTATHBIX MOABEMHbIX
NPOYLWH.

PbIM-601Tbl, 3aKpeneHHble Ha pe3bbe, HeoOXOAMMO 3aTAHY Tb
nepes nogbemMom asuratend. [pu HeoOXoAMMOCTH
NONOXKEHVE PbIM-00/Ta MOXHO OTPEryINPOBATb, MCMOSb3YS
noaxofsimve Waibbl B KauecTse NPOCTABOK.

Ybenmtech, Uto UCNOoNb3yeTca Haanexallee NogbeMHOe
00opynoBaHVe 1 pasmep KPIKOB COOTBETCTBYET MOAbEMHbIM
NPOYLINHAM.

MNogHVMalTe ABMraTeNnb OCTOPOXHO, UTOObI HE MOBPEANTD
YCTPOWCTBA 1 Kabenu, NoAKMoUeHHble K ABUraTento.

2.4 Bec aneKkTpoasurartens

Obwwit BeC ABUraTeENa C OAHUM 1 TeM ke rabapuTom Kopryca
33BUCUT OT HOMUHASTbHOM MOLLHOCTU, MOHTaXHOTO
UCMOMHEHNS 1 BCMIOMOraTeNlbHOrO 000pYA0BaHWA.

B TabnuLe HKe yKazaH pacyeTHbI MakcMMasnbHbIi BeC
CTaHOapTHbIX ABWraTenel ¢ pasHbIMIU MaTepuranammn Koprycos.

ToyuHbll BeC nBuratenelt ABB, ykasaH B 3aBOJICKOM Tabnuuke.

labapwt AntomuHui Yyryn BspbiBo3awmra
Pazmep Bec, kr Bec, kr Bec, kr
71 8 13 -

80 12 20 38

90 17 30 53

100 25 40 69

112 36 50 72

132 63 90 108
160 110 175 180
180 160 250 220
200 220 310 350
225 295 400 450
250 370 550 550
280 405 800 800
315 - 1300 1300
355 - 2500 2500
400 - 3500 3500
450 - 4600 -

Ecnun gBuratens ocHaleH TOPMO3OM W (M) UAN OTAENbHbBIM
BEHTUIATOPOM, 3aMpOCKTe faHHbIe MO BeCy B komraHun ABB.
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3. YcraHOBKa 1 BBOA
B 3KCrJ1yaTayuio

BHUMAHUE

OTK0uMTE 1 336A0KNPYIATE BKIIOUEHME
SNEKTPOMUTAHNA, Npexae Yem NpucTyratb

K BbIMOJIHEHNIO pa60T Ha ABuratene nnv npnsogrMmom
obopynoBaHun. YoeauTech B OTCYTCTBIN
B3PbIBOOMACHOW Cpefibl BO BPEMs BbIMOSIHEHMWS PaboT.

3.1 O6bwine cBegeHnnA

Bce yKkazaHHble B 3aBOJICKOM TabnnuKe fAaHHble, OTHOCALMECA
K cepTudumKaLmnm, HEOOXOAMMO TIWATENBHO MPOBEPUTL, UTOObI
ybenmuTbCs B TOM, YTO 3all1Ta [iBUraTens COOTBETCTBYET C
OKpY»KatoLLEel cpefie 1 30He.

Heobxoanmo cobntofaTs TpeboBaHNA CTaHAAPTOB

1127-1 (Explosion prevention and protection),

IEC 60079-14 (Electrical installations in hazardous areas (gas))
n IEC 61241-14 (Electrical installations in hazardous areas
(combustible dust; selection and installation)). Ocotoe
BHVMaHWe credyeT obpaTuTb Ha To, Kak TemnepaTypa
BOCMaMEHEHWs 1 TONLLMHA CNOA MblIM COOTHOCATCA C
TEMMNEPATYPHOW MapKMPOBKOW ABUTaTeNA.

CHUMWTE BO3MOXHYIO OTOKUPOBKY, MCMOMb3yeMyto
BO BPeMA NepeBo3Ku. [oBOpaunBan Bas PyKol, MpoBepbTe,
UTO OH BPALLAETCA CBOOOAHO, ECAIN 3TO BO3MOXKHO.

ABMraTenw C POJZINKOBbIMU NoALWLVNMHUKaAMN
3|<cr|nyaTa|_u/|ﬂ asuratend 6e3 paﬂmaanoM Harpy3kn Ha Ban
MOXET NoBpeAnTb POSTNMKONOALWLNTTHNKIA.

ABurartenu c paananbHO-yNOPHbIMM NOAWNNHNKAMMN
JkcnnyaTtauma asuratensa 6e3 oceBow Cubl HYXXHOTO
HanpaBfeHWA OTHOCUTENBHO Basla MOXET NOBPEAUTD
PaAVanbHO-YNOPHbLIA MOAWMUMNHMK,

BHUMAHUE

[ina gBuratenen C paguanbHO-ynopHbIMN
NoAWMNHKaMK B ncnonHeHnn Ex d n Ex de ocesas
CWMa HY NMPW KaKUX YCIIOBUAX HE JOMKHA MEHATD
HarnpaeneHve, MOCKOSbKY MPY STOM MEHAETCA BeMYMHA
3330PO0B B3PbIBO3ALLUTHI M AaXKe BO3SMOXKEH KOHTAKT!

Tvn noaWwnnHUKa YKa3aH B 33BO[CKOM Tabnuuke.,

Ll,BlnraTenw €O CMa304YHbIMWN HUNNenAMN

|_|pl/l NnepBOM MyCKe MIEKTPOABMTATENA N NOoCNe
ero AnTesibHOTO XpaHeHA I/ICI'IOJ'IbByI7ITe YKa3aHHOE
KONMMYeCTBO CMa3KkKn.

bonee noapobHaa NHCTPYKUMA NPUBOAUTCA B pasaene «6.2.2
[Brrateny Co CMa3oUHbIMM HUNMNENAMMY.

[lBuraTens, yCTaHaBIMBaeMbIVi B BEPTUKAIbHOE MONOXKEHWE
BasIOM BHW3, O/PKEH VMETb KOXKYX AJ15 NPefoTBPaLleHys
naaeHus NoCTOPOHHVIX NMPeaMETOB

1 NONaAaHNA XNAKOCTEN B BEHTUNALMOHHbIE OTBEPCTUA.
TaKyto 3aLLMTy MOXHO 06eCcneynTb TakKe C MOMOLLbIO
OTAENBbHOIO KOXYXa, He 3aKpenneHHOro Ha Asuratene. B 3Tom
CNyyae Ha ABMraTene AoxHa ObiTb 3TUKETKa C
npeaynpexmneHnem.

3.2 lNpoBepKa CONPOTNBJNIEHNA
nsonAauun

I'IpOBepre conpoTtmeiieHne n3onaunm neped sBOAOM B
SKCMyaTaynto 1 B CJlydae nNofo3peHnd, 4to 0BMOTKa BNaxkHas.

BHUMAHUE

OTKNtoYMTE 1 3aBIOKMPYIiTE BKITIOUEHME
SNEKTPONWTaHWSA, NPEXAE YeM MPUCTYNaTb

K BBIMOSIHEHWIO PabOT Ha ABMraTeNe UK MPUBOLMMOM
0bopYNoBaHMIN.

Ybeautech B OTCYTCTBUM B3PbIBOOMACHON Cpefbl Mpw
NPOBEPKE COMPOTUBIEHNS U3OMALINN.

ConpoTreneHne n3onaumm, npuseaeHHoe K 25°C, OMKHO
MpeBblLlaTh CMPaBoYHOe 3HaueHKe, T.e. 100 MQ) (n3mepsaeTca
Npwv HanpskeHUr 500 nnmn 1000 B NOCTOAHHOrO TOKa).
3HaueHne CONPOTUBNEHMA U30NALNK CNeayeT YMEHbLUNTD
BABOE Ha Kaxkable 20°C NOBbIWEHMA TemnepaTypbl
OKpy»KatoLLen cpefpl.

BHUMAHUE

Bo n3bexaHvie nopaxeHus 3NeKTPUYECKM TOKOM,
KOpMyC 3NeKTPOABUraTeNs AOMKEH ObITb 3a3eMIeH, a
0OMOTKM CrieflyeT pa3psaaTb Ha KOpMycC cpa3y noce
KaXK[oro M3MepeHus.

Ecnun conpoTrBneHre He AOCTUraeT CMPaBOYHOIO 3HaUYeHMs,
3HAYMT, OOMOTKM CIIULLIKOM BRaXHbIE 1 NO/IEXAT CYLLIKE B
neyu. Temnepatypa B neun: 90°C B TeyeHne 12-16 4acos,
3atem 105°C B TeueHe 6-8 Yacos.

Ha BpeMA CYLWKN HeO6XO}ZLI/IMO CHATb CJIMBHbIE I'IpO6KI/I nnn
OTKPbITb KPaHbl, €C/N OHW YCTaHOBIEHbI. MNocne CyLwKkm
I'IpO6KI/I LOOJTKHbI 6bITb YCTaHOBJ1EHbI Ha MeCTO. ):La>|<e Sl@)17]
CJINBHbIE I'IpO6KI/I YCTaHOBJIEHDI, AJTA MOOCYWMBaHNA
pekomeHOyeTCa CHATb TOPUEBbIE WNTbI N KPbILWKN KOpO6KI/I
BbIBOJOB.

O6MOTKM, MPOMOKLLME B MOPCKOW BOfE, KaK MpaBusio,
HeobXoAMMO nepemoTaTb.

3.3 OyHpameHT

Monb3oBaTesnb HECET NOMHYIO OTBETCTBEHHOCTb 3@ MOATOTOBKY
dyHOameHTa.

MeTannuueckne GyHAaMEHTbI AOMKHBI ObITb OKpalleHbl
AHTVKOPPO3MOHHOM KPaCKOM.

OyHOaMeHT AomkeH 6biTb POBHBIM 1 [JOCTAaTOUYHO CTOMKMM K
BO3MOXHbIM YCUIINAM B PEXMME KOPOTKOTO 3aMblKaHWs
ABuratens. Ero KOHCTPYKUWSA 1 pa3mMepbl AOMKHbI UCKITIoUaTh
nepenavy BUOpaLmMM Ha ABUraTesb 1 BO3HUKHOBEHE
Pe30HaHCHOW BUOpaLUM.
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3.4 banaHcupoBKa 1 nocagka
nonymy@t n peMeHHbIX
LUKNBOB

Banbl anekTpoasWratens, kak npasunno, 6anaHcupyoTca ¢
nonywnoHkon. Ha Bany nmeetca KPACHAA Haknewnka ¢
TeKCToM «CHanaHCcMpPOoBaH C NonywnoHkon» (Balanced with
half key).

[Mpwv BanaHCUPOBKe C MOMHOM LUMNOHKOWM Ban OTMeYeH
MENTOW Haknelkow ¢ TeKCTOM «cbanaHcpoBaH C NosIHOM
wroHkol» (Balanced with full key).

Mpw 6anarcrposke 6e3 WwoHkK Ban otMeyeH CUHEV
HaKNemKowm C TekCToM «cbanaHCUpoBaH Oe3 WNOHKM»
(Balanced without key).

MonymydTbl AN PEMEHHbIE LUKMBbI JOMKHbI 6anaHCMpoBaTbCA
nocne 06paboTkM WNOHOYHOM KaHaBKW. banaHcMpoBKa
AOMKHa BbINOMHATLCA MO METOAY, COOTBETCTBYIOLLEMY
AaHHOMY 3M1eKTPOABMIaTENIO.

,D,J'Iﬂ nocagku I'IO)'I)/MyC])T N PeMEHHbIX LWKMBOB Ha BaJl BO
n3pexaHue NOBPEeEXAeHWA NOALWNIHNKOB U yI'IJ'IOTHeHl/Il;I
NCNoNb3yeTca cneuranbHbIn NHCTPYMEHT.

He nonyckaeTca NpoBoAWTb NOCAAKY MM AEMOHTaX
nonymydTbl 1 peMeHHOTO LWKK1Ba MOCPEACTBOM YA3POB, a
Takke 1eMOHTMPOBATbL WX, ONMPas pbluar Ha KOPMyC
aBuratens.

3.5 MoHTax 1 BbipaBHMBaHue
aneKTpopBuUraTens

Bokpyr anekTpoaBuraTens AOMKHO ObiTb 4OCTAaTOYHO MeCTa
Ans cBOOBOAHOTO NPOXOXKAEHMWA MOTOKa Bo3ayxa. CBeaeHnsA o
MUHUManbHbIX TPeOOBaHWAX K CBOOOAHOMY MPOCTPAHCTBY
No3afu KOXyxa BEHTUNATOPA OXNAXKAEHVS MOXHO HalTL B
JOOKYMeHTaLMW Ha U3aenne unmn Ha rabapuTHbIx YepTexax,
MMeLLVXCA B HTEpHeTe: www.abb.com/motors&drives.

ObecneyeHne NPaBMNbLHOTO BbIPAaBHUBAHNA BaXKHO 114
NpenoTBPaLLEHNS BbIXOAa V3 CTPOA NOAWMNMHUKOB, BUOPALIMK,
noBpexaeHnsa Bana u mydbi.

MoHTax ABUratensa Ha dyHaameHTe OCyLLECTBNAETCA C
MOMOLLbIO COOTBETCTBYIOLLMX OONTOB MM LWNWUEK

C NPVIMEHEHNEM NPOKNAaA0K MeX .y GyHOAMEHTOM

1 nanamuv ABuraTens.

[ins BbIpaBHMBAHNA [BMrATENSA UCMONb3YITE NMOAXOAALME
MeTOfbI.

Ecnu TpebyeTca, NpocBepnmnTe YCTaHOBOUHbIE OTBEPCTUA U
3aduKCHpyiiTe YCTaHOBOUHbIE LWUTUGTHI.

ToyHOCTb MOCafKM NoOAyMydTbI: NPOBEPLTE, YTO OTKNOHEeHKe b
cocTasnseT meHblue 0,05 MM, 1 41O pasHoCTb al - a2 Toxe
meHbLue 0,05 mm. Cm. puc. 3.

[poBepbTe BbipaBHMBAHME ellle pa3 Moc/ie OKOHYaTeIbHON
3aTAKKM OOMTOB MW LUMUNEK.

He I'IpeBbIU_lal;lTe A0NyCTMbIe Harpy3Kkn Ha NOAWNHNKN,
YKa3aHHble B JOKYMeHTalWW Ha n3genmne.

3.6 Cana3ku n pemeHHasn
nepepava
[MpyKpenuTe OBMUraTeslb K Canaskam COrMacHO PUCYHKY 2.

YcTaHOBWTE Canasky ropy3OHTaNIbHO B OAHOW MIIOCKOCTY.
[NpoBepbTe, UTo Ba ABMraTeNsa HaXoAUTCA B OAHOM
HanpaBneHUM C NPUBOAHbBIM Ba/IOM.

PeMHI AOMKHbI BbITb HATAHYTHl B COOTBETCTBUN

C MHCTPYKUMWAMM NOCTaBLMKa NPUBOAMMOTO 060pYA0BaHMA.
Mpw 5TOM 3anpeLieHO NPeBbIlaTb MAKCUMAbHbIE YCUWA
(panvanbHble Harpy3KM NOAWMMHIKA), yKa3aHHble B
AOKYMEHTaLMM Ha n3aenve.

BHUMAHUE

MepeTaHyTbl peMeHb MOBPEXAAET MOAWNMHUKA 1
MOXET MPUBECTY K pa3niomMy Bana. [ina asurateneli B
ncnonHerun Ex d n Ex de upeamepHoe HaTsaxeHue
PEMHA MOXET ObiTb OMACHbIM 1 MO MPUUYMHE
BO3MOXXHOrO B3aMMHOIO KOHTaKTa C AeTaNAMM
MNAMAracALWEro My TH.

3.7 ABurartenu co CJINBHbIMMN
npo6kamu gna KOHAeHcaTa

MpoBepbTe, UTOOLI CIMBHBIE OTBEPCTUSA Y MPOOKK OblnK
HamnpaBneHbl BHY3.

[Buratenu c 3aWmnToON TUNA «N» U C 3aLYMUTON TUNA «e»
[Brratenu ¢ 3aKpbiBaOLLNMMCA NMAACTMACCOBBIMU NMPOOKaMM
C/IMBHbIX OTBEPCTUI MOCTABAAIOTCA C 3aKPbITbIMY MPOOKaMU Y
ANIOMUHMEBbIX ABUrATENEN U C OTKPBITBIMA Y UyTYHHbBIX
aBuratenel. B uncton cpene oTKpoWTe CMBHbIE MPOOKM
nepen Hauyanom 3KCnayataummn geuratena. B ycnosumax
BbICOKOW 3aMblIEHHOCTM CNefyeT 3aKpbiTb BCE CIIMBHbIE
OTBEPCTMIA.

B3pblBOHeNnpoHuLLaeMble gBMraTenu

CnviBHble MPOOKM, EC/IN OHW YCTAaHOB/EHbI, PACMONOXKEHDI B
HUMHEW YaCT TOPLEBbIX LLWTOB, YTOObI KOHAEHCAT MO
BbITEKaTb 13 fBMraTens. [NoBepHUTE HAKATHYIO FONOBKY
NpOoOKMK, 4TOOLI NPOBEPUTL CBOOOY ee NnepemeLleHNs.

MbineB3pbiBO3aLyMLLEHHO NCNOIHEHNEe
CnuBHblE OTBEPCTINA BCEX ABUraTENEN B
MblEB3PbIBO3ALLMLLEHHOM UCMOHEHNW JOMKHbI ObITb
3aKpPbIThI.

3.8 Kabenu n anekrpunyeckmne
coegnHeHnA

B KOpO6I<€ BbIBOAOB CTaHAAPTHOIO OAHOCKOPOCTHOIO
ABUTraTesiA, Kak npaBuio, nNpeayCMoTpeHbl WecCTb 1aBHbIX
3aXXVMMOB 1 HE MeHee OJHOIO 3aXMMa 3a3eM/1IeHNA.

KpOMe CUMIOBbBIX KNEMM W 3aXXNMOB 3a3eMJ1eHNA,

B KOpO6Ke BbIBOLOB MOTYT 6bITb npeaycMoTpeHbl CoenHEHNA
ONA TEPMUCTOPOB, HarpeBaTeSibHbIX NTEMEHTOB WK OPYTX
BCMOMOTaTeSibHbIX yCTpOI;ICTB.
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[Ins noakNouYeHWs BCex CUNOBbIX Kabener Heobxoarmo
MCNONb30BaTb COOTBETCTBYIOLME KabesbHble HAKOHEUHMKNA.
Kabenu ana BcnomoraTenbHbIX YCTPOMCTB MOXKHO NOAKOUaTh
K X KNeMMHbIM KOpobKam 6e3 AoNOHUTENbHON MOATrOTOBKM.

[BnraTenn npeaHasHaveHbl TONbKO ANA CTalMOHAPHOIo
MOHTaxa. ECnn He yKa3aHo 1MHOe, pe3bbbl kabenbHbiX BBOAOB
— MeTpudeckme. Knacc 3awmsl U IP-knacc kabenbHoro
YMIOTHEHNSA [OMMKEH ObITb HEe HIXe COOTBETCTBYIOLIErO KNacca
KOPOOKM BbIBOAOB.

Ybenmtech B TOM, UTO MCMOMb3YHOTCA TONbKO
cepTUdULMPOBaHHbBIE KabenbHble YNAOTHEHNA ANA
ABuratenen B UICNOAHEeHUM C 3alWUTOM TUMa «e» 1N BO
B3PbIBOHENPOHMLAEMOM UCMONHeHWK. [1na aBuratenen c
3almTOM BMAa «N» KabesbHble YNNOTHEHNA JOMKHDI
COOTBETCTBOBaTL CTaHAapTy IEC 60079-0.

MpumevaHwue.

Kabenu 0onxkHbl ObiTb MeXaHUYEeCKM 3aLUMLLEHbI

1 3aKpenneHsl BON131 KOPOOKK BbIBOAOB COMMacHO
COOTBETCTBYIOWIMM TPEOOBAHUAM CTaHAAPTa

IEC 60079-0 1 MECTHbIX CTaHAAPTOB.

Hel/lCFlOJ'Ib_%yeMbIE KabenbHble BBObl AO/TXKHbI 6bITb 3aKpbITbl
3aMyLlWwKamm B COOTBETCTBMM C KNTACCOM 3allinTbl A IP-knaccom
KOpO6I<l/I BbIBOAOB.

CTeneHb 3aWmThl 1 OVNaMETP YKa3aHbl B JOKYMEHTaLUN
KabenbHoro YHANOTHEHWA.

BHVUMAHUE
Mcnonb3yiiTe B kKabenbHbix BBOAAX MOAXOAALNE
KaberbHble YMIoTHeHWSA, COOTBETCTBYIOLLME TUMY.

3alWKUThl 1 TUNY U AMAMETPY Kabens.

3azemneHue cnepyet BbIMONMHUTD COrMaCHO MeCTHbIM
npasWiam O NOAKNIOYEHVA ABUTaTeNA K CETA.

3aX1M 3a3emeHnA Kopnyca AOMKeH ObiTb MOAKMOYEH K LVHE
3a3emneHna (PE = protective earth) kabenem B COOTBETCTBUM C
Tabn. 5 ctaHpapTa EN 60079-0.

MuHumansHas naowaos ceyeHUa 3auUMmHblx NPOBo008

[nowaab nonepeYyHoro ce4vyeHmnA MuHMManbHan Nnowaab ceyerHus
¢a3OBbIX NpoBOAOB YCTAaHOBKM, S, MM? COOTBETCTBYHIOWEro 3alnTHOro

npoBoaa, S, Mm?

S<16 S
16<S<35 16
S>35 05S

Kpome Toro, BHellHWe YCTPOWCTBA 3a3eMIISOLLErO UK
3aLMUTHOTO COeNHEHNA SMEKTPOYCTAHOBKM [OMKHbI
obecneunBatb 3GHEKTUBHOE NMOAKIIHOUYEHNE

K MPOBOfly C CeUeHneM He MeHee 4 KB. MM.

KabenbHble COeAVHEHNA MEXIY CETBIO U Knemmamm ABuratens
[OMKHBI 0TBEYATh TPEOOBAHMAM HaLMOHaNbHbIX CTaHAAPTOB
no MOHTaxy nnun ctaHpapta EN 60204-1 B cooTBeTCTBAN

C HOMWHANbHBIM TOKOM, YKa3aHHbIM Ha 3aBOLCKOM Tabnmuke.

Ybeautech B TOM, UTO 3alLMTa BUraTeNA COOTBETCTRYET
OKpYaloLen cpefie 1 KMMaTMYeCKnm ycnosmam. Hanprmep,
BO/a He 0MKHA NoMnafaTh B ABMraTeNb UK B KOPOOKM
BbIBOAOB.

YNnoTHeHNA KOPOOOK BbIBOAOB (3a MCKUEHNEM
ncnonHeHna Ex d) AomKHbl ObiTb MPaBMALHO MOMeELLEHbI B
LITaTHbIE KaHaBKM, YTOObI 0OecneynTb COOTBETCTBME
3aABfIeHHOMY IP-Knaccy. HennoTHOCTE MOXET NPUBECTU K
nonafaHuto BOAbl UV Mbln B KOPOOKY BbIBOOB, YTO CO3AaeT
OMaCHOCTb MCKPOBOrO pa3pAafa.

3.8.1 B3pbiBOHenpoHuLaembie
Asuratennu

KopobKK BbIBOOB MMEIOT ABa TWMA 3aLLMTbI:

- Exd gna gsuratenen M3JP;
- Ex de ana asuratenen M3KP.

DOsuratenun Ex d; M3JP

OnpepeneHHble KabenbHble YNIoTHeHUA 0aobpeHbl Ana
obecneyeHna MakCMManbHOro CBOOOHOrO MPOCTPAHCTBA
BHYTPW KOPOOKM BbIBOAOB. HWXe NPUBOAATCA CMPaBOUHble
JaHHble 0 CBOOBOHOM NPOCTPAHCTBE AN PACCMATPMBAEMbIX
aBuratenemn.

Tun asuratensa Pacnpenenmeanaﬂ Kopo6|<a

M3JP 0b6bem CcBOOOHOrO NPOCTPaHCTBa
80-132 1,45-1,7 ow®

160-180 5.2 am?

200 - 250 10,5 om?

280-315 24 pw?

355-400 79 om?

[Nepep 3aKPbITVEM KPbILLIKIN KOPOOKK BEIBOAOB YoeamnTech B
OTCYTCTBUM MbIAN Ha Hel. OUnCTITE MOBEPXHOCTb 1 CMaXKbTe
ee He3aTBepaeBaloLlen KOHTAKTHOW CMa3KoW.

BHUMAHUE

Ecnv gBuraTens HaxoQuTCst BO B3PbIBOOMACHOW Cpee,
HE OTKPbIBAMTE ero Un KOPOOKY BbIBOLOB, MOKa
ABUraTesb ELe HarpeT 1 B HEM UMEETCS SMEKTPUYECKI
3apAa.

Dsuratenu Ex de; M3KP
Ha KpbliLiKe KOPOOKM BEIBOAOB MMEETCA MAPKUPOBKA «€» UK
«Ex er.

YbeauTech B TOM, UTO NMOLKIIOUEHVIE BEIBO[IOB BbIMOIHEHO B
TOYHOM COOTBETCTBUM C MOPAKOM, ONMUCAHHBIM B
VHCTPYKUMAX MO MOAKMIOUEHMIO, KOTOPBIE UMEIOTCA BHYTOU
KOPObKM BbIBOLOB.

[MyTb YTEUKM 1 3330Pbl JOMKHbI YAOBNETBOPATL TPEOOBAHMAM
CTaHpapTa IEC 60079-71.

3.8.2 bineB3pbiBO3aLynLLEeHHbIE
aBurarenn (Ex tD)

B cTaHAapTHOM BapuaHTe OCHALLEHWA ABWraTenei Kopobka
BbIBOJIOB PACMONOXKEHa CBEPXY, A OTBEPCTUS A8 BBOAA
Kabenei ecTb C 06enx CTOPOH KOPOOKW. MonHoe onuncaHne
NPVBOAMTCA B JOKYMEHTALWN Ha U3aenue.

ObpatnTe 0coboe BHUMAHWE Ha YNNOTHEHKE KOPOOKHM
BbIBOJOB 1 Kabener ana npenoTspalleHns nonagaHms
roproyert Mbifin B KOPOOKY. BaxkHO NPOBEPUT, YTOObI BHELLHME
YNAOTHEHNA ObIAN B XOPOLLEM COCTOSHMMN 1 3aHUMaNM
NPaBWIbHOE MONOXKEHWE, MOCKOMBKY OHW MOTYT MOMYyYnTh
NOBPEXAEHNSA UM CMECTUTBCH B XOAE MAHWUMYAALMNIA C HAMM.
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3aKpblBas KpbILLKY KOPOOKM BLIBOAOB, yOEAUTECH B TOM, UTO Ha
ee NoBepPXHOCTAX He OCena Mblfib 1 MPOBEPLTE, B XOPOLLIEM U
COCTOAHMN YNNOTHEHWe. ECIM HeT, OHO NOANEXNT 3ameHe
YNNOTHEHWEM W3 MaTepmana, 0bnafaroLlero aHanormUYHbIMM
CBOMCTBaMMU.

BHUMAHUE

Ecnwv aBuratenb HaxoAMTCA BO B3PbIBOOMaCHOW cpeae,
He OTKPbIBalTe ero U KOPobKy BbIBOAOB, NMOKa
ABUraTesib eLe Harpet 1 B HeM MMEETCA EeKTPUYECKIN

3apaa.

3.8.3 MopxknioueHnAa ana pasnnNyHbIX
Ccnoco6oB nycka

B kopobKe BbIBOAOB CTaHAAPTHOrO OAHOCKOPOCTHOIO
JBWraTens, Kak NpaBwno, NpeayCMOTPEHbI WECTb MaBHbIX
3aKVIMOB 1 HE MeHEee OfJHOTO 3aXKMMa 3a3emneHus. 70
NO3BONAET MCNOMBb30BATb MPAMOW NMYCK MK NYCK
nepeksiioYeHem Co 38e3fbl Ha TpeyronbHuK. Cm. puc. 1.

Ona ABYXCKOPOCTHbIX 1 CrieykalibHbIX ABuWraTenen
coenHeHne NMTaHnAa JOJIXKHO ObITb BbINOIHEHO COMNacHO
YKa3aHAM BHYTPW KOpO6Kl/I BbIBOAOB WM B PYKOBOACTBE MO
SKCMNyaTaunm ABuratens.

HarlmeeHme N CoeiIHEHNE YKa3aHbl B 3aBOACKON Tabnuuke.

Mpamon nyck:
lcnonb3oBaTb MOXHO coefuHerve Y unu D.

Hanpumep, 690 VY, 400 VD yka3biBaeT Ha coefiHeHne Y ana
690 B 1 coegnnenne D ana 400 B.

Myck c nepeknioyeHnem co 38e3Abl Ha TPEYroNibHUK:
Mpu nycKe C NepekKsioyeHnem Co 3Be3fbl Ha TPEYrONbHNK
HanpseHne CeTn JOMKHO COOTBETCTBOBATL HAMPAXKEHMIO
[BuraTens npu CoeAnHeHUN TPEYroNbHNKOM.

CHumnTe BCe nepemMblykn C KNEeMMHOW KONOAKN.

[na guratenen B UCMONHEHNN C 3aLUMUTON TUMa «e», Kak
NpaBuno, 1ONyCKaeTCs TONbKO 0ba MeToAa NycKa fiBurateneit:
1 MPAMON NYCK, M NYCK NepektoYeHnem co 38e3bl Ha
TpeyronbHuK. B crnyyae nycka nepexnioyeHnem co 3se3fbl Ha
TPeYronbHUK, OMYCKAETCA MPUMEHEHME TONbKO
ofnobpeHHoro Ex-obopynoBaHus,

Apyrue cnoco6bl nycKa 1 XecTKue ycnoBusa nycka
Ecnun ncnone3sytotca gpyrie cnocobbl mycka, Hanpumep,
YCTPOWMCTBO MABHOMO MycKa, Uan B Clyyae 0COBEHHO
TAXKENbIX MYCKOBbIX PEXMMOB, NPeABaPUTENbHO
NPOKOHCYNBETUPYATECH B KOMMaHWK ABB.

3.8.4 NMNoakniouyeHne BCNOMOraTe/ibHOro
o6opyaoBaHus

Ecnuv gBuUraTenb ocHallieH TEPMUCTOPaMU UK UHBIMA
TepmomeTpamm conpotmeneHmns (Pt100, Tepmopene

1 T.0.) ¥ BCTIOMOTaTesbHbIMM YCTPOMCTBAMM, PEKOMEH/TYETCS
NOAKMOUATb ¥ UCMOMb30BAaTb WX JOMKHbBIM 06pa3om. [ns
HEKOTOPbIX BUJOB 3aLLM1Tbl UCMOMb30BAHME TEPMO3ALLNTbI
ABNAETCS 06A3aTeNbHbIM TpeboBaHneM. bonee nogpobHble

CBEfIeHNA MOXHO HalTW B JOKYMEHTaUWK, Mpunaraemon K
asuratento. Cxembl coeguHeHun ana JONOAHUTENbHbIX
YCTPOWCTB 1 COEANHUTENbHbIE A€TaNN HAXOAATCA BHYTPN
KOPOOKM BbIBOAOB.

MakcrmanbHOe HanpaxeHne N3MePUTENTbLHOM Lenu O
TEPMUCTOPOB: 2,5 B. MakcUManbHbIN TOK M3MEPUTENbHOW
uenu ans anemeHToB Pt100: 5 MA. bonee BeicOkoe
HaMPSKeHMe U TOK MOXET BbI3BaTb OLUMOKK B MOKa3aHUAX.

3.9 CoeanHeHNA N HanpaBneHne
BpalleHnA

[lBvratens BpawaeTca No YaCoBOW CTPESKe, eC/i CMOTPETb Ha
TOpeLl Bana C NPUBOAHON CTOPOHbI, @ MOAKIIOYEHME
nocnepoBaTenbHoCTW Gas L1, L2, L3 K 3a1Mmam COOTBeTCTBYeT
puc. 1.

HanpaBneHl/le BpalleHna N3IMeHAI0T, MTOMEHAB MeCTaMi KOHLLbl
NobbIX AOBYX MPOBOAOB MUTaHKA.

Ecnu gBuratens ocHalleH BeHTUNATOPOM OHOCTOPOHHETO
BpaLLeHMs, MPOBEPbTe, UTO HanpaBfeHne BpaLleHns
COOTBETCTBYET HaMpPaBfeHWIO CTPENKKM, HAHECEHHOW Ha
aBuratenb.

3.10. JononHuTeNbHaA NpoBepKa
ABUratenein npv temneparype
OKpYy»Kaloliein cpefbl HUXKe
-20°C

MNpw NnpoBepke ABWratener, paboTaloLmUxX Npu TemnepaType
Huxe —20°C (na KOTOpbIX TemnepaTypHbI Npeaen
cocTansaeT —55°C), HeObXOAMMO YAENWTL 0COO0Ee BHUMAHME
cnepytowemy.

BeHTUNATOP, ConepMMOoe Kopnyca BEHTUNATOPA, PeLleTKa v
OTBEPCTUA AN1A BIYCKa BO3/yXa He JOMKHbI COAepKaTb
KaKmnx-nmbo NOCTOPOHHMX NPEAMETOB UK BelllecTs. Ban
JONXeH BpallaTbca 6ecnpenaTCTBEHHO.

|_|pl/l Ha M4 HarpeBaTesibHbIX 3/1IeMEHTOB AJ1A
npenoTspalleHna O6pa3OBaHI/IF| KOHOEeHCaTa X H€‘O6XO[J,I/IMO
NOAKMOYATb K OCTaHOBTIEHHOMY ABUIaTe/MtO U OTKJO4YaTb 4O
€ro 3afnycka.

Tvnbl ynnoTHEHWI Bana:

- J'Ia6l/lpl/lHTHoeyI'|J'|OTHeHl/le;
- 0CeBOe ynnoTHUTEeIbHOE KOJTbLIO (FaMMa-KOJ'Ibl_lO).

Llenecoobpa3HoCTb MCMONb30BAHIA ONpefenseTca Ncxoas 13
CNeayiowmx KpuTepmnes:

MoK MCNONB30BAHMIN raMMa-KoseL| 3NacTOMeP, 13 KOTOPOro
OHW M3rOTOBIEHbI, HE JOXKEH ObITb XKECTKUM, KPOLWNTLCA MK
pacTpeckmBaTbca. Ecnm 3Tv TpeboBaHMs He BbINOHAITCS,
YMIOTHEHNA HEOOXOAMMO 3aMEHNTD.

Pacn penennTenbHan KOpO6Ka.

CnenyeT NOMHUWTb, UTO pacnpeAenuTenbHble KOPOOKM [OMKHbI
UMeTb CTeneHb 3aluThl He Huxe IP55. HecooTteeTcTByOLLasA
TPAHCMOPTUPOBKA UMW XPaHEHNe MOXET MPUBECTU K
CHUPKEHWIO CTeneH 3aLLuThl.
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lNpr NpoBepKe CONPOTUBNEHNA N30AALMN B COOTBETCTBUN C
§§ 2.1.2 1 3.2 HeobxoaNMO 0CobOe BHUMaH e yaenaTb
NpoBepKe CneayoWmnx NapaMmeTpoB pacnpeaenTensHON
KOPOOKM:

- BHYTPEHHWE NOBEPXHOCTU JOMKHbI ObITb CYyXVMU, YUCTBIMM
1 He CoflepaTb CKOMMEHNA Nbiv;

- Ha CoeAVHUTENbHbIX 1 MOHTaXHbIX 1EMEHTAX JOMMKHbI
OTCYTCTBOBATb CJiefibl KOPPO3UK;

- PEe3VHOBbIE YMNIOTHEHWA He AOMXHbI ObITh XKeCTKMY,
KPOLLALWVMUCS UM PACTRECKABLUVMACS;

- MOBEPXHOCTU METANNUYECKUX YIIIOTHEHWI AOMKHbI ObITh
YUCTBIMU 1 CMa3aHHbIMU;

- OTBEPCTVS ANA BMyCKa BO3/yxXa AO/KHbI ObITb XOPOLWO
YMIOTHEHBI;

- YMNOTHEHWSA WM YacTh, K KOTOPbIM MpueraroT
YNAOTHUTENN (HanpUMep, KOPMYC pacnpenenuTenbHOM
KOPOOKM 1nu naHenb MydT kabenbHOro BBOAA), AOIXKHbI
XpaHuTbcA B Tenne (>/= +10°C) 4o OKOHYaTeNbHOM
YCTaHOBKM Ha ABWraTerib.

Ecnu 311 TpeboBaHMA He BbINOMHAKTCH, HEOOXOAVIMO
NpeanpUHATL Mepbl N0 UCMPABAEHWIO CUTYaLIWN.

KabenbHble 0TBEPCTUSA UKW YNIOTHEHUS, Ecnv duKkcauma He
obecneunBaeTcs kKabenbHbIMU MydTamn, Kabenb cnemyet
3aKPenATb Kak MOXHO OnuKe K ABUraTento C Liefbio
CHIKEHNA BO3MOXHOIO MEXaHNYeCKOro BO3AeNCTBIA
PE3MHOBbIX YNIOTHUTENEW Ha KabenbHble OTBEPCTUSA UK
ynnoTHeHuA. [epef yCTaHOBKOW OTBEPCTUN UM YNIIOTHEHWI
X HEOOXOAMMO BblAepKaTh B Terne (>/= +10°C) B TeueHue
HECKOSbKMX 4aCoB, YTOObl 06eCneymnTb 31acTUYHOCTb
PE3MHOBbIX INIEMEHTOB BO M30EXaHWe UX NMOBPEXAEHUA NMpw
YCTaHOBKe.

(CM. COOTBETCTBYIOLME MHCTPYKLMN MPOV3BOAUTENEN
KabenbHbIX YNIOTHEHWIN U OTBEPCTIIA.)

3.11 3awuTa OT NeperpysKu
N 3aK/NIMHNBaHUNA

Bce anekTponsuratenyt Ana OnacHbIX 30H JOSKHbI ObiTb
3alMLLeHbl OT NeperpysokK, CM. CTaHOaPTbI
I[EC 60079-14 1 IEC 61241-14.

[nsa nBuratenei ¢ 3awmTon Tuna «ex» (Ex e) MakcrmanbHoe
Bpems CpabaTbiBaHNA 3aLIUTHBIX YCTPOWCTB He JO/MKHO ObiTb
[OTIbLUE, YeM BPeMA T, yKa3aHHOe Ha 3aBOACKOM Tabnmnuke
aBuratens.

4. 3Skcnnyatauus

4.1 Acnonb3oBaHMne

[Buratenn npegHasHaueHsl ANA Cnefyowmnx yCnoBum
3KCMNyaTaunm, eCiv Ha 3aBOACKON Tabnuke He yKa3aHo UHOe.

— Pabounii arana3oH TemnepaTypbl OKpyKatolle cpeab
— o1 -20°C go +40°C.

— MakcrmanbHaa BbiCoTa Hag ypoBHem mopsa — 1000 m.

— [lonyCcTMoe OTKNOHEHME ONA HAaNPAKEHWUA NUTaHNA
— 5%, a 4nAa YyacToTbl — £2% B COOTBETCTBUU CO
cTaHgapTom EN / IEC 60034-1 (2004), naparpad 7.3, 30Ha A.

SneKTpoABUraTeNb [OMYCKAETCH NMPUMEHATL TONbKO

B COOTBETCTBUM C Er0 HazHaueHnem. HoMUHanbHble 3HaUYeHs
NapameTPOB W YCNIOBWS SKCTyaTaLMM YKa3aHbl Ha 3aBOJCKIX
Tabnuukax asuratens. Kpome Toro, Heobxoaymo cobmioaaThb
BCe TpeboBaHMA, coaepallimecs B JaHHON MHCTPYKLUW 1 B
APYTVX TPUMEHUMbIX MHCTPYKLMAX 1 CTaHAapTax.

Ecnm 3T1 npenenbl NpeBbilaoTcs, HEOBXOANMO NPOBEPUTDL
AaHHble SNeKTPOABMraTENsA U KOHCTPYKLIMK. 33
AOMNONHUTENBHOM MHOPMALMEN 0bpaLiaiTeCh B KOMMAHWIO
ABB.

MW MCNONBb30BaAHNN B3PbIBOHENPOHMLAEMbIX ABUraTENe
0coboe BHUMaHVEe crieflyeT 0bpaTiTb Ha arpeCcCBHOCTb
cpenbl. O6A3aTeNbHO NPOBEPSANTE 3aLLUWTHYIO OKPACKY Ha
COOTBETCTBME KMMATNUYECKIM YCIIOBUAM, MOCKOMbKY
KOPPO3usa MOXET NOBPeAUTb B3PbIBOHE30MACHYIO OOONOUKY.

BHUMAHMUE

HecobnogeHve Kaknx-nmbo MHCTPYKLMIA UK
HeBbINOMHEHWe onepaLunii Mo 06CTYKMBaHMIO
anmnapaTypbl MOXET MPUBECTU K CHUKEHWIO YPOBHSA
6e30MacHOCTY 1, KaK ClieACTBue,

K HEBO3MOXHOCTM MCMOMb30BAHWA ABUraTeNa

B OMacHbIX 30Hax.

4.2 OxnaxxpgeHune

MpoBepbTe, 06eCneymBaeTcs M JOCTATOUHbIN MPUTOK
BO3/lyXa K iBuraTento. Yoeamtecs, uto bamsnexauime
YCTPOWCTBA MW MPAMOE CONHEYHOE U3NYYEHMe He HarpeBaloT
JBUraTesb.

[ns pBuratenen, yctaHaBnnBaemMbix Ha drnaHue, (Hanpumep,
B5, B35, V1), ybenutecb B TOM, UTO KOHCTPYKLUA 0becrneymBaeT
[AOCTaTOYHbBIN AOCTYMN BO3MyXa K BHELUHEN NOBEPXHOCTH
dnaHua.

4.3. [NoBTOpPHDbIN 3anNycK nocne
OoCTaHOBa

MNeper Tem Kak 3anyCTuTb [BUraTeNb Nocse AUTeNbHOro
OCTaHOBa3, ybeanTeCh, UTo OH BpallaeTca cBOOOAHO.
[MpoBepbTe CONPOTUBNEHNE M3oNALMK (§ 3.2).
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4.4 MNpaBuna TeXHNKN
6e3onacHoOCTN

MOHTMPOBATL 1 3KCMYaTUPOBATH BUTATENN PA3PELLAETCH
MWW KBAMMOULIMPOBAHHOMY NEPCOHaNY, KOTOPbIN 3HaeT
JencTByoLve TPebOBaHMS MO TEXHMKE 6E30MACHOCTH.

3aWmTHble CpeacTsa, HeobxoaumMble 4na NPeAoTBPALEHNA
HECYACTHbIX CIyYaeB NPV MOHTAXKe W SKCMNyaTaLum, AOMKHbI
6bITb 0becneyeHbl COrnacHO MeCTHbIM NMPaBuIam.

BHUMAHUE

YCTPOWCTBA aBapUIMHOM OCTaHOBKM JOSKHbI ObITb
OCHallleHbl BIOKMPOBKOW MOBTOPHOrO Mycka. ocne
aBAPUIMHOWM OCTaHOBKM HOBAs KOMaHZa Mycka MOXeT
MNMETb CUIY TOSIbKO MOC/IE HAMEPEHHOMO CHATMA
6OKMPOBKM MOBTOPHOIO MyCKa.

Yutute chepyouyee.

1. HacTynaTb Ha 3neKTpoaBmMraTent 3anpeLleHo.

2. NoBePXHOCTb ABMUraTENA MOXET CTaTb ropAYer npu
HOPMaNbHOW 3KCMTyaTaLmum 1 0COBEHHO MOCIIe OCTAHOBKM.

3. MNpw NCNoNb30BaHNK ABUraTENEN B HEKOTOPBIX CUCTEMAX
CneunanbHOro HasHaueHys MoXeT NoTpeboBaTbCs
cobniofeHne 0CobbIX MHCTPYKLMI (Hanpumep, npu
MCMOMb30BaHMM Npeobpa3oBaTenelt YacToTbl).

4. OcTeperanTtech BpalWatoWmMXCA YaCTen SNeKTPOoaABUraTeNA.

5. He oTKpbIBaiTe KOPOOKM BEIBOLOB MOA HAMPAXKEHNEM.

5. [Buratenu gna onacHbiX
30H Npu KcnayaTaumm
Cc npeob6pasoBarenamm
4acToTbl

5.1 O6wume cBepeHnA

B 3TOWM YaCTv pyKOBOLCTBa COAEPKATCA LOMOMHUTENbHbIE
WHCTPYKLMW ANA ABUraTeENe, NCNonb3yemblxX B ONacHbIX
30HaX, C NTaHWeM OT Npeobpa3oBaTens YacToTbl.

KomnaHuna ABB MOXeT 3anpocuTb AOMONHUTENbHYIO
MHGOPMaLMIO ANA NPUHATUA PeLIeHna O NPUMEHUMOCTM
HEKOTOPbIX 3NEKTPUYECKIX MALLMH, UCMONb3YyeMbIX B CUCTEMAX
CNeLmanbHOro HasHavyeHna Uan Co cneumanbHbIMM
MOAVGUKALMAMUN KOHCTPYKLMK.

5.2 OcHOBHble Tpe6oBaHNA B
COOTBETCTBMMU CO CTaHAapTamm
EN n M3K

B3pbiBoHenpoHuuaemblie guratenu Ex d, Ex de

B COOTBETCTBUM CO CTaHAAPTaMK, KOHCTPYKLMA ABUIaTeNA
[OMKHa ObiTb TaKOBA, UTOOBI TEMMNEePaTypa ero BHeLHel
NOBEPXHOCTM OblNa OrpaHNUeHa B COOTBETCTBIM C
TemnepaTypHbiM knaccom (T4, T5 n T. ). B 6onbluMHCTBe Cryyaes
AnA 31010 TpebyeTca NMOO NPOBECTV TUMOBbLIE UCMbITaHNS, NMOO
KOHTPOIMPOBATbL TeMrepaTypy BHELLIHe NOBEPXHOCTY
Asuvratens.

BoNbWKMHCTBO B3pbIBOHENPOHMLIaEMbIX ABUraTenen ABB ana
TemnepaTypHOro Knacca T4 Obinv UCMbITaHbl C KOHBEPTEPaMM
ABB ACS800 ¢ ncnonb3oaHnem HeNoOCPeaCTBEHHOrO
ynpasneHma momeHToM (Direct Torque Control — DTC), n 3Tn
COYeTaHWA MOTYT BbIOMPATbCA B COOTBETCTBUN C
NHCTPRYKUMAMM MO pacyeTy NapameTpoB, NpuBeaeHHbIMY B
rnase 5.8.2.

B cnyuae npvimeHeHnsa apyrix npecbpa3oBateneit HanpsKeH s
nuTaHnA (He ynpaenaembix DTC-cuctemon, kak ACS800) ¢
yrnpasneHem NoCpeACTBOM LIMPOTHO-UMMYIbCHOW MOy NALMN,
06bIYHO HEOBXOAVIMO MPOBECTN KOMOUHUPOBAHHbIE UCMbITAHWIS
ANA NOATBEKAEHWA NPABUIIbHbBIX TEMMEPATYPHbIX PEXMMOB
ABWUraTens. T UCMbITaHUA MOXKHO He NMPOBOANTb, ECIN
B3PbIBOHEMPOHMLIAEMbIE ABUrATENN OCHALLIEHDBI ATUUKAMM
TemnepaTypbl, NpeHa3HauYeHHbIMY [/ KOHTPOA TemMnepaTypb
NOBEPXHOCTEN. Takmne ABUraTesiv UMELOT ClIeAYIOLLYIO
JOMONHUTENbHYIO0 MaPKMPOBKY Ha 3aBOACKON Tabnmuke: - “PTC" ¢
Temnepatypon otknoueHua 1 "DIN 44081/82"

B cnyuae npumeHerms LLIMM-npeocbpaszosatenelt HanpsKeHWs
MUTaHMA C MUHUMANbHOWM YacTOTON Nepekntoderma 3 Ky v
BbllUE, HEOOXOAMMO NPUAEPKMBATLCA NHCTPYKLNIA,
nprBeaeHHbIX B raee 5.8.3, AnA npengapuTenbHOro pacyeTa
napameTpOB.

3a AONONHUTENBHOW MHOOPMALIMEN O B3PIBOHEMNPOHMLAEMBIX
[BMraTenax TeMnepaTtypHbIX KNaccos T5 1 T6, NCNONb3yembix B
Npu1BOLax C NpPeobpa3oBaTeNsaMmM YacToTbl, ObpallanTech

B KomnaHuio ABB.
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[surarenn c sawmrom Tuna «e» Ex e

KomnaHwua ABB He pekomeHAayeT ncnonb3osatb
HV3KOBOJbHbIE [1BMIATENM CO BCHIMHOWM OOMOTKOW C 3aLMTOM
TVINa «e» C NpUBOAaMM C NpeobpazoBaTeNAMM YacToThl. B 3ToM
PYKOBOACTBE HEe pacCMaTPUBAIOTCA 3TW [BUraTeNn B MprBOLax
C Npeobpa3zoBaTenamm YacToTbl.

ABuratenu c sawmrtonm Tmna «n» Ex nA

B cooTBeTCTBMM CO CTaHOapTamu, COUeTaHWE ABUraTeNA U
npeobpasoBaTtensi AOMKHO ObITb MCMBITAHO B KAUECTBE y3na
WY PACCYNTAHO TEOPETUYECKN.

BonbWWHCTBO UyryHHbIX ABMrateneit ABB ¢ 3awmTon Tmna «e»
6blNV MCMbITaHbl C KoHBepTepammn ABB ACS800 ¢
ncnonblosarem DTC-ynpaBneHus, 1 3Tm coueTaHma MOryT
BbIOMPATLCA B COOTBETCTBUM C UHCTPYKLMAMYM MO pacyeTy
napameTpoB, NpvBeaeHHbIMK B rase 5.8.2.

B cnyyae npumeHenHus LWVIM-npeobpa3oBateneit Hanpsxe-
HWA MUTAHNA C MYHWMANbHOW YaCTOTOM nepeksiodeHns 3 Kly
1 Bbllle, MOXKHO NPUAEPKMBATLCA MHCTPYKLUMI MO NpeaBapy-
TeNIbHOMY PacyeTy NapameTpOoB, NprBedeHHbIX B rnase 5.8.3
[aHHOro pykoBOACTBa. OKOHYaTebHble 3HAUYEHMA OOMKHbI
6bITb NPOBEPEHbI MyTEM KOMOVHUPOBAHHbBIX UCMbITAHIA,

MbineB3pbiBO3aluUieHHble aBuratenu Ex tD

B COOTBETCTBUM CO CTaHaPTaMMu, KOHCTPYKLMA ABUraTeNs
[OMKHa ObITb TAKOBA, UTOOLI TeMMepaTypa ero BHelHen
NOBEPXHOCTH Obina OrpaHuyeHa B COOTBETCTBUM C
TemnepaTypHbIM Knaccom (T125°C). 3a LONOAHUTENbHON
nHGOPMaLMEN MO TeMrnepaTypHbIM Knaccam Huke, uem 125°C,
obpallantech B KomnaHmio ABB.

BonblunHcTeo asuratenen ABB Ex tD (125°C) 6binn UCMbITaHbl C
KoHBepTepamn ACS800 ¢ ncnonb3osaHnem DTC-ynpasneHus, 1
3TV COUETaHWA MOTYT BbIOMPATHCA B COOTBETCTBUM C UHCTPYK-
UMAMM NO pacyeTy MapaMeTpoB, NPUBEAEHHbIMM B rase 5.8.2.

B cnyyae npumeHeHus Kaknx-n1bo apyrux npeobpasoarte-
ner HaNPAXKeHWA NUTaHKA C yNpaBneHnem NnoCcpeacTBoM
WWPOTHO-UMMYNIBCHOW MOAYALMM, OObIYHO HEOHXOAUMO
NpOBECTN KOMOMHNPOBAHHbBIE UCMbITAHWSA 4715 MOATBEPXe-
HWA NPaBUbHBIX TEMMNEPATYPHbBIX PEXMMOB ABMraTeNd. 3Tn
NCMbITaHWA MOXHO He NPOBOAUTD, ecnn Ex tD-asmratenu
OCHaLLleHbl JaTuYMKamy TemnepaTypbl, NpeaHasHauYeHHbIMK ANA
KOHTpONA TemnepaTypbl NOBEPXHOCTEN. Takue ABUraTenm
NMEIOT CeayoLLyto AONONHUTENBHYIO MAaPKMPOBKY Ha 3aBOf-
CKov Tabnuuke: - “PTC" ¢ Temnepatypoit otknodeHus 1 “DIN
44081/82"

B cnyyae npumeHerus LLIMM-npeobpa3zosaTeneil HanpskeHWs
NNTaHKA C MVHVMANbHOWM YacTOTOM nepekstioveHna 3 Ky v
BbILLE, MOXHO MPUAEPKMBATECA UHCTPYKLNIA, NPUBEAEHHbIX B
rnase 5.8.3, oA NnpensapuUTebHOro pacyeTa NapaMmeTpos.

5.3 N3onauna o6mMoToK

5.3.1 Mexxay¢asHble HanpaKXeHUA

MaKcrmanbHO [OMNyCTUMble MeXKda3Hble HanpPsKeHWs Ha
Knemme 3neKTpoaBuratens Kak GyHKUMS AnUTENbHOCTH
nepefHero GpoHTa MMMynbCca NPeACTaBeHbl Ha puUC. 4.

Camaa BepxHada kpunBaa «CneumanbHas nsonayma ABB»
OTHOCUTCA K ABUraTENAM C JONONHUTENBHOW 130nAUMeN
0OMOTOK Af1f NUTaHUA OT NpeobpasoBaTens YacToThl, KOA
mMoandunkaumm 405.

Kpvieana «CTtaHaapTHasa nsonauma ABB» oTHOCKTCA KO BCem
OCTanbHbIM ABUTATENAM, PACCMATPMBAEMbBIM B JAHHOM
PYKOBOACTBE.

5.3.2 Qa3Hble HaNpAXeHnA

,D,OI'IyCTI/IMbIe MaKCVManbHble d)a3HbIe HanpAaxeHna Ha
KnemMmax aneKkTpoaBuratena:

CTaHAapTHaa nzonauma 1300 B makcumym;

cnelmansHada nsonauma 1800 B Makcmym.

5.3.3 Bbi60p nsonayum oo6mMmoTok
Ana KoHBepTtepoB ACS800
B cnyyae npumeHeHna oguHouYHbIX npreogos ABB ACS800 ¢

AMOAHBIM BNIOKOM MWTaHWS, BbIOPATb 301110 OOMOTOK U
bUNBTPBI MOXHO MO NpefCTaBNeHHON Hxe Tabnuue.

HomWHanbHoe
HanpsxeHne
nutanma U, Heobxogumble 1M30naLMA OOMOTOK
KOHBepTepa 1N GUNBTPDI
U,<5008 CraHpapTHan nsonaumna ABB
U, <6008 CTaHaapTHaA 13onAaumaA
ABB + dU/dt-dunbtpsl
NN
CneuwnanbHas nsonaumsa ABB
(koa Mmoandmkaumm 405)
U, <6908 CneuwanbHaa nsonauma ABB
(koa Moandmkaumm 405)
n

dU/dt-dunbTpbl Ha Bbixofe KoHBepTepa

3a nononHuTenbHOM MHGOPMaLIMen O PE3UCTOPHOM
TOPMOMEHNW 1 KOHBEPTEPAX C yNpaBnaemMbimMy 6rokamm
nuTaHnA obpallanTech B KoMmnaHmio ABB.

5.3.4 Bbi60op nsonaynum o6moTok gnsa
BCeX Npoumnx npeobpasoBartenen

lpaaneHTbl HanNPAXKeHWs JOMKHbI OrPaHNYNBATLCA [0
npvemnemblx npefenos. ObpaTUTech K pazpaboTunKky
CUCTEMBI, YTODBI YOEaWTbCA B 6e30MaCHOCT MPUMEHEHNS.
BnvaHne BO3MOXHOIO NpUMeHeHNA GUIbTPOB HEOBXOOMMO
NPVHUMATb BO BHYMAaHMWE NpuY pacyeTe napameTpos
3NeKTpOABUraTens.

5.4 Tepmo3sawmta o6MOTOK

Bce uyryHHble sn1eKkTpoasurateni Ana onacHbIX 30H NPou3-
BOACTBa koMMNaHMK ABB ocHalaloTca TepMmope3ncTopamm C
nonoxutenbHbim TKC ana npeaoTBpalleHna Bbixoda Temnepa-
Typbl OOMOTOK 3a TeMnepaTypHble Npefesbl NPUMEHEHHbIX
M30NALMOHHBIX MaTepranos (00bIYHO MPUMEHAETCA N30NALMA
Knacca B nnun F).
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MpumeuaHue.

Ecnu nHoe He yKa3aHO Ha 3aBOACKOW Tabnnuke, 3Tu
TEePMOPE3NTOPLI HEe NPeAOTBPALLAIOT HAarpeB MOBEPXHOCTH
[BUraTener Boilie NpeaesbHbIX 3HaYeH N Ana nx
TemnepaTypHbIx knaccos (T4, T5n T. ).

PekoMeHayeTCA NOAKMOUNTL TEPMOPE3NCTOPDI K Pene B Lieny
TEPMOPE3NCTOPA, KOTOPOE QYHKLIMOHMPYET HE3ABUCUMO U
CneuvanbHo NPeaHa3HauYeHo Ana HALEXHOrO OTKIIYEHNA
NUTaHWUA 3NEKTPOABMUraTeNs.

MpumeyaHne.

B COOTBETCTBUN C MECTHBIMYM MPABMUIAMM YCTAHOBKM MOXET
ObITb TaKXKe [OMYCTVMO MOAKMIOUEHNE TEPMOPE3NCTOPOB K
000pyA0OBaHWIO, OTIMYHOMY OT TEPMOPE3UTOPHOTO persie.
Hanpumep, 370 MOryT ObITb BXO[Ibl yNPaBeH s
npeobpa3oBaTens 4acToThl.

5.5 MNogwmnnHnKoBble TOKN

B Lenax obecrneueHyst HageXHOCTU 1 6e30MacHOCTM

cnepyeT NpeaoTBpallaTh BOSHMKHOBEHMWE MOAWWMHNKOBbIX
HaNPAXeHN 1 TOKOB BO BCEX MPUMEHEHWAX C Perympyemoi
4acTOTOW BpaLLEHMA. 118 3TOro HeOOXOANMO MCMONb30BaTb
N30MPOBaHHbIE MOALWMWMHUKM MU MOAWNMHUKOBbIE Y37bl,
GUNBTPBI CUHBA3HBIX MOMEX 1 COOTBETCTBYIOLME METObI
NPOKNaaKM Kabener v 3a3emMneHus.

5.5.1 NopaBneHne NoAWNNHNKOBbIX
TOKOB /11 KOHBepTepoB
ABB ACS800

B cnyuae npumeHeHvst npeobpa3oBatens yactoTsl ABB
ACS800 ¢ avoaHbIM 6IOKOM NUTaHWA (Heperynmpyemoe
NOCTOAHHOE HANPAKEHNE) HEOOXOAMMO UCMONb30BaTL
cnepyoLne Metofbl AnA NpeAocTBPALLEHNA BPeAHbIX
MOALWMUMHMKOBbIX TOKOB.

fabapuT Kopnyca

250 1 meHee He TpebyeTca HUKakux AeNCTBIIA

280 - 315 301MPOBaHHbIN MOWWIMHMK Ha
HEenpuBOAHOW CTOPOHEe

355 -450 301MPOBaHHbIN MOWWIMHWK Ha

HenpuBOAHOW CTOPOHEe
n
OunbTp CHGa3HbIX MOMEX Ha KOHBepTepe

KomnaHua ABB mpumeHAeT 130nmnMpoBaHHbIe MOALWNMHUKK,
KOTOpPbIE MMEIOT MOKPbIThIE OKCUMAOM aIIOMUHIA BHYTPEHHME U
(MnW) Hapy>KHble MOBEPXHOCTU AN KepamMmnyecKme Tena
KaueHus. [TOKPBITUA 13 OKCMAR anioMUHWA Takke 0bpabaTbiBa-
I0TCA rePMETUKOM ANA NPefOTBPALLEHNA MPOHUKHOBEHA
rpA3Y UK BNarv B NOPUCTOe NMOKpPbITUe. TouHas MHdopmMaLmna o
TUNE M30MALMM NOALIMMHVKA MMEETCA Ha 3aBOACKON Tabnnyke
aBuratend. 3anpeLiaeTca MEHATb TN NOAWWAHMKA UK METOA
m3onAuMn 6e3 paspelleHna komnanmmn ABB.

5.5.2 NopaBneHne NoALWNNHNKOBbIX
TOKOB A4/1A BCeX Npoynx
KOHBepTepoB

MNonb3oBaTesnb OTBEYAET 3a 3aLLWTY ABMraTeNs 1 NPUBOAMMOrO
M 0BOPYNOBaHNS OT BPEHbIX MOALMMHNKOBbIX TOKOB.
MOXHO NPUAEPKMBATLCA MHCTPYKLWIA, MPYBEAEHHbIX B rMaBe
5.5.1, HO nx 3dPEKTUBHOCTb HEMb3A rapaHTMPOBATh BO BCEX
cnydasx.

5.6 Npoknapka Kabenen,
3a3em/ieHne n
3/IeKTPOMarHUTHas
COBMeCTUMOCTb

YT00bl 0bECneynTb NpaBUIIbHOE 3a3eMIEHME 1 COOTBETCTBUE
BCEM MPVMEHVMbIM TPEOOBAHMSAM MO SMEKTPOMArHUTHON
COBMECTUMOCTU, ANA NOAKNUYEHNA ABUraTenemn MOLHOCTbIO
cabilwe 30 KBT HeobxoaMMO MCMOb30BaTh SKPAHMPOBAHHbBIE
CUMMETPUYHBIE Kabenu 1 obecneymsaioLie
3NEKTPOMArHUTHYIO COBMECTUMOCTb KabesbHble YNIOTHEHNS,
TO €CTb KabenbHble ynioTHeHWs, obecreunsatoLime
360-rpagycHoe nogknoyeHune 3azemneHna. CUMMETPUYHBIE U
3KPaHMPOBAHHbIe Kabenv HaCToATeNIbHO PeKOMEHAYIOTCA
TaKXe 1 Ans Apuratenein meHblnx rabaputos. Obecneysre
360-rpagyCcHoe 3a3emrneHre Ha BCex KabenbHbIX BBOJAX, Kak
OMUCaHO B MHCTPYKUMAX AN YNAOTHEHUI. CKpyTUTE SKPaHbl
Kabenen 1 NoAKMoUNTE X K BIvKanWen Knemme Unu WuHe
3a3emreHunsa BHYTPU KOPOOKM BbIBOAOB, KOPIMYyCa KOHBEPTEPa
T Ao

Mpumevanne.

CooTBeTCTBYIOWME KabenbHble YIIOTHEHWS,
obecneunBaiolne 360-rpagycHoe NoaKIoUeHe
3a3eMeHNs, JOMKHbI CMONb30BaTbCA BO BCEX MECTax
NOAKMIOYEHMA BHELIHNX NMPOBOAHMKOB, HaNpUMep, Ha
[BUraTene, KOHBepTepe, 3alMTHOM BblK/toUaTene 1 T. 4.

[ns puratene ¢ rabaputom kopnyca M3K 280 v Bbilwe
HeOOXOAMMO ACTIONHWUTENbHOE BbIPaBHMBAHKE NOTEHLMANOB
MeXay KOpnycoMm ABMraTend v nprBoAYMbIM 060PYA0BaHMEM,
€CNIN TOMNBKO OHW He YCTaHOBNEHbI Ha O6LLeM CTanbHOM
OCHOBaHWN. B 3Tom cryuae HeobXOAMMO NPOBEPUTL
BbICOKOYACTOTHYIO MPOBOAVMOCTb COeINHEHNS,
0b6ecneymBaemMoro CTafibHbIM OCHOBaHMWEM, HaNpPUMeP, MyTem
M3MEPEHMA PA3HOCTV NOTEHLMANOB MEX Y KOMMOHEHTaMU.

JononHuTenbHas MHGOPMALIMA O 3a3eMEHNN 1
NOAKOUYEHMN Kabenel NprBOLOB C MPeobpa3oBaTeNiamMi
uacToThl UMeeTcA B pykoBoacTee “Grounding and cabling of
the drive system” (Kog: 3AFY 61201998).

5.7 Pabouas yactoTa BpalwieHuA

Mpv paboTe ¢ bonee BbICOKOW YaCTOTON BPaLLEHNS, YEM
yKa3aHHas Ha 3aBOLCKOM Tabnvuke ABuratens, ybeanTech B
TOM, YTO HE MPEBbILIAETCH HIN MaKCUManbHasa AOMyCTUMAs
4acToTa BPALLEHNA ABMraTeNs, HX NpegesibHan yacToTa
BPaLLEHWsA 415t BCE NPUKIAAHON CUCTEMbI.
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5.8 Pacuer napamerpos
ABUratena gna npuMeHeHuns ¢
npeobpa3soBaTesieM 4acTOTbI

5.8.1 O6wne cBepgeHnsA

B cnyyae npumeHeHma koHeepTepos ABB ACS800

¢ DTC-ynpaBneHviem, pacyeT NapameTpoOB MOXHO MPOU3BECTU
MO KPUBbIM Harpy304YHOM CNOCOOHOCTW, MPUBEAEHHbIM B
naparpade 5.8.2, U1 C MOMOLLbIO NPOrPaMMbl pacyeTa
napameTpos DriveSize, pa3pabotaHHoM KomnaHuel ABB. Ity
NpOorpammy MOXHO 3arpy3unTb C Beb-caiTa komnaHumn ABB
(www.abb.com/motors&drives). Kprble Harpy3o4HoM
CMOCOBHOCTN OCHOBAHbI Ha HOMMHAbHOM HaNPAXEH NN
nuTaHNA.

5.8.2 Pacuet napameTtpoB ansa
KoHBepTepoB ABB ACS800
¢ DTC-ynpaBneHnem

KpvBble OnyCTMMOW Harpy3Kky, NpeacTaBNeHHble Ha PUC. 5 1
6, MOKAa3blBAIOT MaKCUMANbHO JOMYCTUMbBIN BbIXOLHOW
KPYTALLMI MOMEHT 3N1eKTPOABUIaTENA NPY NPOACTIXKUTENBHON
paboTe, Kak GYHKLIMIO YaCTOTbl MUTAHMSA. BbIXOAHOW KPyTALLMNA
MOMEHT [3eTCA B NPOLEHTaX OT HOMUHAbHOIO KPYTALErO
MOMEeHTa ABuUraTens.

MpumeuaHwne.
3anpewaeTca NpesbiLaTh MaKCUManbHO AOMYCTVIMYIO
4aCTOTY BPALLUEHWA 3NEKTPOABUIATENSA, [Jaxe eC/In KPYBble

Harpy304HOM CNOCOBHOCTM AaHbl 40 3HaduenHma 100 M.

[lnA pacyeTa NapameTpoB ABUraTener 1 TMoB 3almThl, He
yKa3aHHbIX Ha puc. 5 1 6, obpallantech B koMmnaHuio ABB.

5.8.3 Pacuet napameTtpoB ana gpyrnx
LUAM-npeo6pa3soBatenen
HanpsAXXeHUA NUTaHUA.

[NpenBapuTenbHbI pacyeT NapaMeTPOB MOXKHO CAeNaTh C
MOMOLLbIO ClieflyIoLLMX OOLLMX KPUBBIX JOMYCTVMON Harpy3Ku,
CM. pucC. 7 1 8. 3Tv obLimne KpuBble MoapasymeBaoT
MVHVManbHYIO 4acToTy nepeknioveHus 3 Kl Ytobbl
obecneunTb 6€30MacHOCTb, HEOOXOANMO NIMBO MPOBECTU
NCMbITaHWsA 3TOrO COYeTaHUA, MO0 UCMONb30BaTh AATUMKM
TemnepaTypbl, NpeaHasHauYeHHbIE ANA KOHTPONA TeMmnepaTypbl
NMOBEPXHOCTEN.

MpumeuaHue.

DaKTuuecKan TemnepaTypHas Harpy3ouHas CnocobHOCTb
[BUraTens MOXeT OblTb HUXe NOKa3aHHOM Ha 00LLKX
KPWBbIX.

5.8.4 KpaTKoBpemeHHbIle neperpysku

B3pbiBoHeNpoHuLaemble Asuratenu ABB obbluHO fonyckatoT
BO3MOXHOCTb KpaTKOBPEMEHHOW neperpy3ku. TouHble
3HaYeHns CM. Ha 3aBOACKOW Tabnnuke aBUraTens.

CnocobHOCTb BblfepXKMBaTL Neperpy3kM onpeaenaeTca
Tpema GakTopamu:

lo MakcmanbHbI KPaTKOBPEMEHHbIN TOK
oL Jonyctumasa gnnTenbHOCTb Neproia NeperpysKm
TCOOL Bpems ocTbiBaHMA, HeOOXoAVMOE nocie
Kax[oro nepuopa neperpyskun. Bo spema
neproaa OCTbIBAHNA TOK 1 MOMEHT ABWraTena
He JOKHbI MPEeBLILLIATL NPeaen 4OnyCTUMON
ONUTENBHON Harpy3Ku.

—

5.9 3aBoacKue Tabnnukmn

Cnepnytouivie napameTpbl AOMKHbI ObITb YKa3aHbl Ha 3aBOACKMNX
Tabnuykax fBurateneit Ans onacHeix 30H Npu pabote ¢
NpeobpasoBaTensamm YacToTbi:

— [ManasoH YacToTbl BPALLEHWS;

— AMana3oH MOLWHOCTY;

— [Vana3oH HanpPsXeHUA 1 TOKa;

— TWN MOMEeHTA (MOCTOAHHbIV UK KBAZPATUYHbIN);

— TWN KoHBepTepa 1 Tpebyemaa MUHUMaNbHana YactoTa
nepekoUeHns.

5.10 Beop B aKcnnyaTauymio
NPUKNagHon cucTtembl €
npeo6pasoBatenem 4acToTbl

BBOA B 3KNIyaTaumio NpUKIagHOM CUCTEMbI

C Npeobpa3oatenem 4acToThl HEOOXOAMMO OCYLECTBAATL B
COOTBETCTBUYM C MHCTPYKUMAMM ANA Npeobpa3oBaTens
YaCTOTbl ¥ MECTHBIX 3aKOHOB U NpaBus. Heobxoammo Takxke
NPVHUMATb BO BHVMaHMe TpeboBaHNA 1 OrpaHUYeHus,
HakaablBaeMble MPUKIaAHOW CUCTEMOW.

Bce MnapameTpbl, HeO6XO)J,I/IMb|e OnAa yCTaHOBKM KOHBEPTEPa,
HeO6><O)J,l/IMO B3ATb C 3aBOACKMX Tabnuuek asuratenA.
Havbonee vacto HeO6XO/J,I/IMb|e napamMmeTpbl:

— HOMMHa/IbHOE HalpAXeHne OBUratess,;

— HOMMHamNbHbIN TOK ABMIaTENs;

— HOMWHa/lbHaA YaCTOTa ABUraTend;

— HOMWMHa/lbHaA YaCTOTa BpalleHWA ABUraTesnd;
— HOMWMHa/lbHaA MOLWHOCTb BUIraTenA.

MpumeydaHue. Ecnm nHGopmMaLms OTCYTCTBYET UMM HETOUHa,
He 3KCNyaTUpynTe ABUraTeNb, MoKa He yoeanTech B
NPaBUNbHOCTU HACTPOEK.

Komnanua ABB pekomeHayeT ncnonb3osaTh BCe Noaxoaalme
3alMTHbIE QYHKLMK, NpeayCMOTPEHHbIE B KOHBEPTEPE, ANA
NoBblIleHWA 6e30MacHOCTU NPUKNAAHON CUCTEMDI.

B koHBepTepax 00bIYHO MPEeayCMOTREHbI GYHKLIMK, MOJOOHbIE
nepeyYncneHHbIM HKe (Ha3BaHMA 1 JOCTYNMHOCTb GYHKLIWIA
3aBUCAT OT NPOV3BOANTENS U MOLENN KOHBEPTEPA):

— MUWHMMaNbHanA YyacToTa BpalleHus;

— MaKCMMasbHas YyacToTa BpalleHus;

— BpEeMs YCKOPEHUA 1 BPeMst OCTaHOBa;
— MaKCMMaIbHbIN TOK;

— MacuMasbHbIi MOMEHT;

— 3alMTa OT 3aKJIMHVBAHWS.

BHUMAHUE

STV GYHKLMM ABNAIOTCA AOMONHUTENbHbIMM

V1 He 3aMEHAIOT 3aLUUTHbIX GYHKLMIA, Tpebyembix
CTaH4apTamu.
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6. TexHuyeckoe
ob6cnyXnBaHume

BHUMAHUE

[Npv OCTaHOBNIEHHOM [BUraTENE HAMPAXKEHNE MOXKET
6bITb MOAKIOYEHO BHYTPU KOPOOKM A1
HarpeBaTesibHbIX S1eMEHTOB UM MPAMO

K MoAorpeBy 0OMOTOK.

BHUMAHUE

CraHOapThl, KacaloWwmecs PeMOHTa 1 0OCTYKMBaHWA
31eKTPo0bOPYAOBaHWA, NPefHa3HAUYEeHHOro A1A
3KCMUTyaTaLmMm B OMACHbIX 30HaX, AO/MKHbI ObITb YUTEHbI.
TonbKO MMEIOLLMI COOTBETCTBYIOLLYIO KBANMOUKALIMIO U
XOPOLLO 3HALWMI aHHble CTaHAAPTbl MEPCOHAN UMeeT
NpaBo paboTaTh C TakM 060PYAOBAHMEM.

B 3aBWCVMOCTM OT XapaKTepa BbINMOAHAEMbIX PaboT,
OTKIIIOUNTE 1 3a60KMPYIATE BKIIOYEHE MUTAHWS,
npexae Yem MpuUcTynaTb K paboTe C ABUraTeNem Um
NPVBOAMMbIM MEXaHV3MOM. Y6eanTECH B OTCYTCTBIM
B3PbIBOOMACHbIX Fa30B WAV Mbi BO BPEMS BbINONHEHVIS
pabor.

6.1 O6wme npoBepKN

1. MNepunoanueckn NnpoeepanTe AB1ratenb. VIHTepean
MPOBEPOK 3aBNCUT, HANPUMEP, OT BAAXHOCTA
OKpYatoLero Bo3fyxa 1 MeCTHbIX KNMMaTUYeCKInxX
YCNOBWI. DTOT MHTEPBAN M3HAYaSIbHO MOXHO OnpefenvTb
OMbITHBIM NMyTeM 1 BNOCNeACTBUM ero HeOOXOAMMO CTPOro
NpVAePKMBaTLCA.

2. OBuratenb [OMKEH COAEPXKaTbCA B UMCTOTE, YTOOb
obecneunsanacb CBOOOAHAA UMPKYNALIMA OXNaXAaIoLLero
BO3ayxa. Ecnu ABuratens paboTaeT B NblNbHOM cpefe,
CcUCTEMY BEHTUNALMM HEODXOAMMO NEPUOANYECKHN
NpoBepPATb 1 ounLaThb. [11A Nbines3pbiBo3allMLLEHHBIX
asuratenel Ex tD BbinonHaAnTe TpeboBaHWA crnelmndnkaumin
MO OKpy»atoLen cpepe, onpefeneHHble ctaHgapTom [EC
61241-14.

3. CnepuTe 3a COCTOAHMEM YNNOTHEHWI Bana (Hanpumep,
YNAOTHUTENbHbBIX KoNel, V-06paszHoro ceyeHns mnm
PaAManbHbIX YIOTHEHWI) 1 MpU HeOOXOAUMOCTH
3ameHsNnTe UX.

[nAa nbineB3pbiBO3alLMLLEHHDBIX ABMraTENen Ex tD
YNAOTHEHWA Bana HeOHXoAMMO 3ameHATb noce 8000 yacos
PabOThbl UM He pexe OfHOro pasa B ABa rofa, B
33aBUCUMOCTW OT YCIOBUI OKPY»KatoLen cpefbl, yKa3zaHHbIX
Boile. [prmeyaHme. ECv NbineB3pbiBO3aLLMLLIEHHDIN
asuratens Ex tD ocHalleH nbine3alwieHHbIMN
noaWnnHKamm Tina 2RS, 4OCTaTOYHO 3aMeHATb
YNNOTHEHMA KaXKabl BTOPOW rof.

4. Cnepute 3a COCTOAHMEM COeAVHEHNIA 1 KpeneXKHbIX 6ONTOB.

5. Cnepute 3a COCTOAHMEM NMOALLMMHWKOB Ha CIyX, U3MepAs
BMOpaLIO MW TemnepaTypy NOALWMMHMKOB, Habnioaas 3a
BbIXOAALLEN CMA3KOM UK C MOMOLLbIO KOHTPOMbHbIX
npwbopos (SPM). ObpatialiTe Ha NOALMMHMKN 0COBOe
BHMMaHMe, KOrfa VX PacUeTHbIN CPOK Cy»KObl MOAXOANT K
KOHLLY.

Mpw 0OHAPYKEHMI NPU3HAKOB M3HOCA ABUraTENb CedyeT
pa3obpaTh, €ro y3bl NPOBEPUTL U MPK HEOGXOAMMOCTM
3aMEHWUTb HOBbIMU. [1p1 3aMeHe MOALINMHUKOB HEOOXOANMO
MCMOMb30BaTb HOBbIE MOALMMHWKIA TOO e TvMa. [pun 3ameHe
NOAWMNMHMKOB HEOOXOAVMO 3aMEHWTb YMNOTHEHWS Basa.
HoBble YyNIOTHEHNSA AOMKHbBI MO KAaUYECTBY U XapaKTepPUCTUKAM
COOTBETCTBOBATb OPUTMHANBHbBIM.

Y B3PbIBOHENPOHMLIAEMbIX ABUTaTENeN, OCHALLIEHHDBIX C/IVBHOW
NpPOOKOW, MepUoAMUECKH NOBOPAUMBANTE HAKATHYIO TONOBKY
C/IMBHOW NMPOBKM BO M3bexaHme ee NpuKUnaHns. Ity
onepaLnio HeOObXOAMMO OCYLLECTBATL Ha OCTAHOBIEHHOM
nBuratene. VIHTepBan NpoBepPOK 3aBUCUT OT BNaXKHOCTU
OKpYKatoLLEero Bo3fyxa v MeCTHbIX KITMMaTUUYECKNX YCIIOBU.
DTOT MHTEPBAI M3HAYANIbHO MOXHO OMpeeNTb OMbITHBIM
nyTem 1 BNOCNeACTBMM ero HeOHXOANMO CTPOro
NpUaEPKNBATLCA.

B cnyuae ncnonbsosaHua asuratend IP 55, n ecnu geuratens
6bIN1 NOCTaBNEH C 3aKPbITMI NPOOKaMK, PEKOMeHyeTCs
nepuoamnYecKy OTKPbIBaTb CAIMBHbBIE MPOOKM, YTOOb
y6eamnTbCA B TOM, UTO MyTW OTBOAA KOHleHCaTa He 3aCopeHbl 1
KOHIleHCaT MOXeET BbIXOAWTb 13 ABWraTens. Ty onepaumio
HeobXoAMMO OCYLLECTBAATbL Ha OCTAHOBIEHHOM [iBUraTene

C cobnofeHnemM TEXHNKIN 6e30NacHOCTH.

6.2 CmasbiBaHMne

BHUMAHUE
Bepervtech BpallaoWwmxca agetanemn!

BHUMAHUE

MHorme cMa3ouHble MaTepuarbl MOMYT Pa3aparKkaTb KOXKY
VMW BbI3bIBATb BOCManeHue rmas. Mostomy cobnioaarite
VIHCTPYKLIUW N3FrOTOBUTENSA CMA3KM MO TEXHMIKE
6e30MacHOCTH.

Tynbl NOAWMAHNKOB YKa3aHbl B JOKYMEHTaUWW Ha U3genve, a
TaKe Ha 3aBOACKOM Tabnuuke AN BCex ABMraTenen, 3a
NCKMOYEHMEM CaMbIX Maslbix rabapunToB.

HaneXXHoCTb ABNAETCA BaXKHEWLLMM aCnekTOM Npu
onpefeneHnn MHTEPBaNOB CMasbiBaHMA. Komnarnma ABB
MCMONb3yeT ANA CMa3blBaHUA NpuHLMN L1

(To ecTb, 99 % fBUraTenel rapaHTMPOBaHHO OTpabaTbiBatoT
YCTaHOBIEHHbI CPOK CITyKObl).

6.2.1 [IBuratenun, ocHalleHHble
NnOoALMNMNHUKaMM C NepMaHeHTHOMN
cMasKon

[Brratenn, Kak NpaBmnao, OCHaLLeHbl MOAWWMHUKAMM
C NePMaHeHTHOK (HenononHAemom) cMazkoi, Tun 17, 27, 2RS
VAW SKBMBANEHTHBIN.

B Luenom, goctatoyHoe cmMa3biBaHue ans rabaputos go 250
MOXeT 06eCrneunBaTbCs B TeUeHve Crieflyiollyx CPOKOB, B
COOTBETCTBUM C MpWHUMMOM L. o Bompocam skcnyaTaumm
Npw 6onee BbICOKOW TemrepaType OKpy»KatoLLien cpefsl
obpatllantecs B komnaHuio ABB. Qopmyna ana npumepHoro
nepecyeTa 3HauyeHuin L, Ha 3Hauenma L ;L =27 x L1.
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MoTouachl And NOAWMMHUKOB C MePMaHEHTHOWM CMa3KoM Npwu
TemnepaType okpyxatoLier cpeasl 25 n 40°C:

MoTtouacbi Motouacbi
Fa6apwur Kopnyca Yucno nontocos npwm 25°C npwm 40°C
71 2 32 000 20000
71 4-8 41000 25000
80-90 2 24000 15000
80-90 4-8 36 000 22000
100-112 2 21000 12000
100-112 4-8 33000 20000
132 2 16 000 10000
132 4-8 29 000 18000
160 2 37000 23000
160 4-8 76 000 48000
180 2 31000 19000
180 4-8 71 000 44000
200 2 25000 15000
200 4-8 61000 38000
225 2 22 000 14000
225 4-8 56 000 35000
250 2 17 000 11000
250 4-8 48 000 30000

OTW 3HAYEHNA AENCTBUTEbHbBI AN1A JOMYCTUMBIX 3HaYEHNN
Harpy3ku, yka3aHHbIX B JOKYMEHTAUMN Ha 13benne.

B 3aBUCMMOCTI OT NPUMEHEHNA 1 YCNOBWIM HArpy3KK,

CM. AOKYMEHTALMIO Ha [JaHHbIN ABWraTenb UM obpaljanTech
B KOMMaHuto ABB.

MoTouachl BePTVKaIbHO YCTaHOBJ/IEHHbIX OB ratenem
COCTaB/IAOT NOMOBUHY OT YKa3aHHbIX 3HAUYEHNN.

6.2.2 iBuratenun ¢ nogwnnHNKamm
C MONOJIHAEMON CMa3Kon

Tabnunuka c MHCTPYKLMER No cCMa3biBaHWIO
Ecnu nBuratens ocHalleH TabnnuKom C MHCTPYKLMEN No
CMa3blBaHMI0, CObMOANTE NPUBEAEHHbIE Ha Hel YKa3aH!s.

B Tabnunyuke yKasblBalOTCA MHTEPBANbl CMa3blBAHNA
B 3aBMCKMOCTM OT MOHTaXHOMO UCMOHEHNA ABMraTens,
TemnepaTypbl OKPY»KaloLLen cpefibl 1 YacToTbl BpaLLeHus.

[Npn NnepBoM Nycke 1y NOCIe CMasblBaHWA NOAWMMHNKOB
MOEeT HabsiofaTbCA BPEMEHHOE MOBbILIEHWE TEMNEePaTYPbl B
TeyeHne 10-20 yacos.

HekoTopble ABMraTenu MoryT UMeTb MPUEMHVK Ana cbopa
cTapor cmasku. CobnofanTte cnewmanbHble yKa3aHua Ha Takoe
n3aenve.

lNocne nononHeHna cMaskm Ex tD-aBuratend, nouncrmte
TopueBble WKWTbl ABUTraTesA, yTOObI OCBO6OL|,I/]TI3 NX OT OCeBLEe
nblan.

A.PyuyHoe cma3biBaHue

CmasbiBaHMe paboTalouiero aosurarens

— CHUMKUTE NPOBKK 13 BbINYCKHBIX OTBEPCTUIA UM OTKPOMTE
KpaH, eciin Takon UMeeTCA.

— Ybemtech B TOM, UTO CMA30YHbIN KaHan OTKPbIT.

— 3anoxuTe peKoMeHAYEMOE KONMYECTBO CMA3KK
B MOALMMHUKN.

- OcTaBbTe AsuraTens paboTatoLm Ha 1-2 yaca, YTobbl BCA
M3NNLLHAA CMa3Ka Obia BblAaBeHa U3 NOAWWIHNKA.
3akpoiiTe NPoOKy CMa3oUYHOro OTBEPCTUA, €C/IV OHa
yCTaHOBMEHa.

Cma3sbiBaHNe OCTaHOBJIEHHOrO ABUraTens

MononHEHWE CMa3KK ClnedyeT OCYLIeCTBAATb Ha paboTatoLiem
asuratene. ECAiM nononHWUTb CMa3Ky NMOALIMMHUKOB Ha
paboTaloLem ABUraTene Hemb3s, MOXHO NPon3BecTH
CMa3BaHvie, Koraa [B1ratesib OCTaHOBIEH.

— B Takom crydae cHavana 1crnonb3yeTcs TONbKO NOMOBKHA
peKOMeHayeMOro KonmMuecTBa CMasKy, a 3aTem fiBuratesb
pPaboTaeT Ha MNOHOWM CKOPOCTH HECKOMBbKO MUHYT.

— lNocne ocTaHOBKM fBMraTeNa 3anoxmTe ocTaslleecs
KOMMUYEeCTBO CMa3sKM B MOALWNMHHUK.

— OcTaBbTe auratens paboTatowmm Ha 1-2 uaca, 3atem
3aKpOWTe CMa30YHblE OTBEPCTMA MPOOKaMM UK 3aKpoiTe
KpaH, eciivi OH YCTaHOBJIEH.

b. ABTOMaTnyeckoe cmasbiBaHne

Ecnun cmasblBaHWe OCYLLeCTBNAETCA aBTOMATUYECKN,
HEOBXOAMMO HACOBCEM YAANUTb CAVBHYIO NPOOKY MK
OTKPbITb KpaH, €C/n OHW YCTaHOBJ/1E€HbI.

KomnaHua ABB pekomeHayeT ncrnonb3osaTh TONbKO
SNEKTPOMEXAHNYECKME CUCTEMDI.

KonnuyectBo CMa3ku Ha MNHTEPBAa/ CMa3blBaHWA, YKa3aHHOE B
Ta6ﬂl/lLl,e, cnefyet yaBouTb, eC/i UCMOJNb3YeTCA CCTEMa
adBTOMaTN4eCKOro CMa3blBaHWA.

Ecnn cmasbiBaHme OBYXMOJTIOCHbIX ,ELBI/II'aTeJ'IeVI
OCyLWeCTBNAETCA aBTOMaTU4eCKKN, CnefyeT nprnaepXXrnsatbCA
DEKOMGH,D,aLLI/II;I OTHOCUTEJIbHO CMa304HbIX MaTePKanoB ASA
OBYXMOJTIOCHbIX J:LBI/II'aTeJ'IeVI, KOTOpPbIe AaHbl B r1aBe
«CMa3ouHble Matepuanbl».

6.2.3 HTepBanbl cma3biBaHUA
N KONNYeCTBO CMasKu

IHTepBanbl CMasbliBaHWA BEPTUKAIBHO YCTaHOBIEHHbIX
[BUraTeneln COCTaBMAOT MNOMOBUHY OT 3HaYEHNN,
NpencTaBneHHbIX HUKe B Tabnuue.

HTepBasnbl cMa3blBaHVsA OCHOBBIBAIOTCA Ha paboyeit
TemnepaType nogwunHuka 80°C (TemnepaTypa OKpy»KatoLLien
cpepbl +25°). BHumaHKe! [NoBbiweHve TemnepaTypbl
OKpY»KatoLLel cpefbl COOTBETCTBEHHO MOBLILLIAET TeMnepaTypy
NOALMMHMKA. 3HAUYeHNA cneayeT YyMeHbLWWTb BABOE NpK
NOBbILLEHMI TemMnepaTypbl NOAWNMHMKA Ha 15°C 1 yaBOUTb
NPV CHKEHWM TeMNepaTypbl NOAWUAHMKA Ha 15°C.

BbICOKOCKOPOCTHbIE NMPUMEHEHNSA, HANPUMEP, MPUBOAbI C
NpeobpazoBaTeNnamm YacToTbl, UK HU3KME CKOPOCTU C
6onblLON Harpy3Kko TpebytoT 6onee KOPOTKMX MHTEPBANOB
CMa3bIBaHWA.

BHUMAHUE

[MpeBbIlEHNE MAKCUMaTbHOM TEMMEPATYPbl CMa3Ku U1
noAwwnHuka (+110°C) HegonyCTUMO.

[NpeBbILLEHNE KOHCTPYKLIMOHHOM MakcUMasibHOM
CKOPOCTYW fBMraTens HeaomnyCcTUMO.
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labapwt  Kon-Bo 3600 3000 1800 1500 1000 500-900
Kopryca CMasku 06/MWH OB/MUH O6/MWH OB/MUH 06/MWUH OB/MUH
r/NOAWNAHNK

LI.Iaprosble noawnnHNKNn
MHTepBaﬂ CMa3biBaHNA B MOTOYacax

12 10 10000 13000 18000 21000 25000 28000
132 15 9000 11000 17000 19000 23000 26500
160 25 7000 9500 14000 17000 21000 24000
180 30 6000 9000 13500 16000 20000 23000
200 40 4000 6000 11000 13000 17000 21000
225 50 3000 5000 10000 12500 16500 20000
250 60 2500 4000 9000 11500 15000 18000
280 35 2000 3500 - - - -
280 70 - - 8000 10500 14000 17000
315 35 2000 3500 - - - -
315 90 - - 6500 8500 12500 16000
355 35 1200 2000 - - - -
355 120 - - 4200 6000 10000 13000
400 40 1000 1600 - - - -
400 130 - - 2800 4600 8400 12000
450 40 1000 1600 - - - -
450 140 - - 2400 4000 8000 8800
PonvnkoBbie NoAWMNHUKN
MHTepBan cmasbiBaHnA B MOTOYacax
160 25 3500 4500 7000 8500 10500 12000
180 30 3000 4000 7000 8000 10000 11500
200 40 2000 3000 5500 6500 8500 10500
225 50 1500 2500 5000 6000 8000 10000
250 60 1300 2200 4500 5700 7500 9000
280 35 1000 1800 - - - -
280 70 - - 4000 5300 7000 8500
315 35 1000 1800 - - - -
315 90 - - 3000 4300 6000 8000
355 35 600 1000 - - - -
355 120 - - 2000 3000 5000 6500
400 120 500 800 - - - -
400 130 - - 1400 2300 4200 6000
450 120 500 800 - - - -
450 140 - - 1200 2000 4000 4400

6.2.4 Cma3ou4Hble MaTepuanbl

BHUMAHUE

He cmewmnBaiiTe pasHble CMa304Hble MaTepuanbl.
HenoaxoaALne cMasouHble Matepuranbl MOryT
MOBPEAVTL MOALINTHUK.

ﬂﬂﬂﬂOHOﬂHeHMHCMaBKMCﬂeﬂyeTﬂpMMeHﬂTbTOﬂbKO
npeAHa3Ha4YeHHYo crneyralibHO O1A lWaPUKOBbIX
NOAWNMHNKOB CMa3Ky CO cieaytoummm CBOWCTBAMM:

— BbICOKOKa4eCTBeHHas CMa3ka Ha OCHOBE KOMMMEeKCa INTUA U
C MUHepanbHbIM 1K NMAO-macnom;

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

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

— TemnepaTtypHbIn gnanasoH ot -30°C go +140°C, NOCTOAHHO.

*) [Ina BepTVKaNbHbIX ABUraTENEl UMW KapKux YCIOBUIA
PEeKOMEHAYETCA UCMONb30BaThb Hoslee TBEPAYIO YacTb LWKasbl.

YKazaHHble Bbllle cneumduKaLm CMasku AeNCTBUTENbHDI,
eCcnn TemnepaTypa oKpyatoLler cpefpl Boilwe -30°C U Hke
+55°C, a Temnepatypa nogwunHnka Hke 110°C; B
NPOTUBHOM Clydae obpaTnTech B komnaHuio ABB no nosoay
NoAxXoAALLEN CMA3KN.

Cma3ky ¢ TpebyembiMy CBOMCTBaMM MOXHO Npruobpecty
BCEX OCHOBHbIX M3rOTOBUTENEN CMa304HbIX MaTeP1AOB.

VIcnonb3oBaHvie NpucaoK PeKOMEHIYeTCs, HO OT
M3roTOBUTENA CMAa30YHOIO MaTepuarna TpebyeTcs NMcbMeHHas
rapaHTVA 0CobeHHO o ToM, YTo Npucanku EP He nospexaaroT
NOALUWMIHMKM W HE HapYLLIAIOT CBOMCTBA CMA304HOrO
maTepuarna B pabouem guranasoHe TemnepaTyp.

BHUMAHMUE

He pekomeHayeTca Cnonb30BaTh NPUCAKM

EP npu BbICOKMX TemmnepaTypax NOALUIHUKOB A
rabaputos kopnyca 280-450.

\cnonb30BaTb MOXKHO canegytoue BblICOKOKa4eCTBeHHbIE
CMa3ku:

— Esso  Unirex N2, N3 vnn S2 (ocHOBa Komnnekca
NTUA)

— Mobil  Mobilith SHC 100 (ocHoBa KomnIeKca nuTma)

— Shell  Gadus S5V 100 2 (ocHOBa KOMMIeKca N1TS)

— Kliber Kliberplex BEM 41-132 (cneunanbHas
NNTNEeBaA OCHOBA)

- FAG  Arcanol TEMP110 (ocHoBa KomneKca nnTus)

MpumevaHne.

Bcerna ncnonb3ynTte BbICOKOCKOPOCTHYIO CMa3Ky AnA
BbICOKOCKOPOCTHbIX ABYXMOMOCHBIX ABUraTeNel, y KOTOPbIX
KoabdumumeHT ckopocTu npesbliwaeT 480 000 (dopmyna
pacyerta:

Dm x n, rae Dm = cpearui ovameTp NOAWMNMHUKOB,

MM 1 N = Y1CI0 06OPOTOB, O6/MVH).

Cnepnytouivie CMa3ku MOXKHO UCMOSb30BaTb 14
BbICOKOCKOPOCTHbIX UyrYyHHbIX ABUraTeNei, HO UX HeMb3A
CMeLLNBATb C IUTUEBBIMY KOMMIEKCHBIMU CMa3KaMu.

— Kltber Kliber quiet BQH 72-102 (nonuyp. ocHoBa)
— Lubcon Turmogrease PU703 (nonuyp. ocHoga)

Ecnm ncnonbsyiotca apyrve CMa3ouHble MaTepuantl, yTouHUTe
Y N3rOTOBMUTENA, YTO NX KAUEeCTBO COOTBETCTBYET KayeCTBy
YKa3aHHbIX BblLLE MAaTEPUANOB, NIV €CIU UMEKOTCA COMHEH WA B
COBMECTUMOCTM CMa30YyHOro MaTepurana, 0bpatntech B
komnaHuio ABB.

Hu3koTemnepatypHasa cmaska (0T —30 go —55°C): koMnaHma
ABB pekomeHayeT Mcnonb30oBaTh ANA CMa3Ku ABUraTenen
NNTUA-KOMMNEKCHbIe CMa3kK. BAsKoCTb cmazki npu 40°C
[oMmkHa coctaBnATb 100 cCT. CnefyeT MCNosb3osaThb
CUHTETUYECKYIO0 CMa3Ky, TaK Kak OHa MeHblUe pearvpyeT Ha
nepenagbl Temneparyp.
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7. Tlocnenpopa)xHoe
ob6cnyXnBaHue

7.1 3anacHblie YyacTm

B KauecTBe 3anacHbIX YacTewn JOMKHbI MCMNOMb30BaTbCA
OpUrHanbHble AeTanu, NOCTaBNeHHble U MPOBepeHHble
KomnaHver ABB, ecnv He nmeeTca 0CcobbIX YKa3aHWit.

Heobxoanmo cobntofaTb TpeboBaHNA CTaHAapTa
M3K 60079-19.

|—|p|/l 3aka3e 3aMnacHblX YacTen H€O6><OJZLI/IMO COO6IJ.LI/ITb
cepran?l HOMepP, MoJiHOe obo3HayeHue u KOO mn3genns,
YKa3aHHbIE B 3aBOACKOM Tabnunuke OBuraTend.

7.2 Pa36opka, coopka n
nepematbiBaHne 06MOTOK

Mpon3soanTe pa3bopky 1 COOPKY ABMraTens

1 NepemaTbiBaHvie OBMOTOK COrNacHO CTaHaapTy
M3K 60079-19. Bce genctBua JOmKHbl BbIMONHATLCA
npowuzsoauTenem (Komnanunern ABB) nnmn pemoHTHOM
OpraHv3aLmen, ynonHOMOYEeHHON koMnaHven ABB.

3anpeLaeTca ocCyLecTBAATb 0bble U3MEHEHNS aeTanel,
06pasyioLLmx B3pbiBO6E30NACHY0 060MOUKY, 1 AeTaneln,
obecneynBaloLLMX 3aLnTy OT Nbian. Kpome Toro, Hemb3s
3aKpbIBaTb BEHTUAALMOHHbBIE OTBEPCTHUS.

[NepemaTbiBaHVie OOMOTOK [JOMKHO BbIMOSHATLCS TOMBKO
PEMOHTHOW OpraHm3aLmen, yrnoHOMOYEHHOW KOMMNaHWern
ABB.

[Mpwv yCTaHOBKe TOPLIEBbIX LWMTOB MM KOPOOKN BbIBOAOB Ha
KOPMyC B3pblBO3aLUMLIEHHOTO ABMraTens ybeamntecs, Uto
LEeHTPUPYIOLLME BbICTYMbl CMa3aHbl TOHKM CI1I0eMm
CrneumanbHOM He3aTBepaeBatoLLen CMasKky, a Kpacka v rpasb
Ha HWX OTCYTCTBYIOT. [1pW YCTaHOBKE TOPLIEBbIX LUWTOB Ha
KOPMyC NbiNeB3pbiBO3almLLeHHbIX ABuratenen Ex tD
LUEeHTPUPYIOLLME BBICTYMbl HEOOXOAMMO CMa3aTb YMIOTHAOLLEN
CMaszkow unu repmeTrkom. CneayeT crnonb3oBaTb MaTepuranstl
Tex ke TUMOB, KOTopble MPUMEHSANMCE MPW NepPBOHaYanbHOM
cbopke fBUraTens ana JaHHOro BMAa 3alLUTbl.

7.3 MoawnMnHUKN
MoawmnHukm TpebytoT 0coboro yxoaa.

Nx cnenyet AeMOHTVPOBATb C MOMOLLbIO CneunaibHbIX
CbeMHNKOB, OHW YCTaHaBMMBAIOTCA HalrpeTbiM NN

C NCNOb30BaHMEM NOAXOAALLErO ANA STOW Lenu
CNeynHCTPYMEHTA.

3ameHa NOALWMNMHUKOB NPOU3BOAMUTCA COMMAaCHO OTAENbHOWM
VHCTPYKUMM kKomnaHnm ABB. CyllecTBytoT ocobble
pekoMeH4aLnm No 3ameHe NOALWUMHMKOB
MblneB3pbiBO3aLmLLeHHbIX Ex tD asuratenert (Mockonbky
BMeCTe C MOAWMNHNKaMK CrieflyeT 3aMeHATb W YNIOTHEHNSA).

CobniopaliTe yKazaHus, MMeloLLMeca Ha ABuratene, Hanpumep,
Ha 3TuKeTKax. CnefyeT CNoNb30BaTh TOMbKO Te TWMb
NOALIMMHMKOB, KOTOPbIE YKa3aHbl Ha 3aBOACKOM Tabnnuke.

BHUMAHMUE!

Jllobol peMOoHT ABWraTens, BbINMOSHEHHbIM NOTpebuTenem
6e3 0cob0ro 0fobPEHVs N3rOTOBUTENS, OCBOOOXKAAET
N3roTOBUTENA OT OTBETCTBEHHOCTW 33 COOTBETCTBME

ABUraTens cTaHoapTam.

8. Tpeb6oBaHuA no oxpaHe
OKpYy>Kalolien cpeabl

8.1 YpoBeHb wyma

YpoBeHb 3BYKOBOrO AaBneHus HonbLIMHCTBA ABUraTenei ABB
He npeBbiwaeT 82 Ab(A) (3 Ab) npw yacTtoTe 50 M.

3HaYeHNA ANA KaXKAOro ABUraTensa NpuBOAATCA B
COOTBETCTBYIOLLEN JOKYMEHTaUMW Ha n3genwue. [Mpy nutaHum
CYIHYCOMAANbHBIM TOKOM C YacToTom 60 L ypOoBHM
NPEBLILWAIOT 3HAUYEHWA, YKa3aHHble B KaTanorax npoaykumnm
Ans yactoTsl 50 MU, NpUbnn3nuTenbHO Ha 4 Ab(A).

YpOBHY 3BYKOBOTO [1aBNEHNUA NPY NMPUTaHUN C
MCMOMNb30BaHWeM NpeobpazosBaTenel YaCToTbl MOXHO Y3HaTb
B KomMnaHun ABB.
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9. YcrpaHeHMne Henonapok

HacToAwme MHCTPYKLMIM He MOKPLIBAKOT BCE BO3MOXHbIE C/TyYan BO BPEMA MOHTaXa, SKCTyaTaLnm UM TEXHNYECKOTo
00CNyKMBaHWA. 33 AOMOHUTENBHOM MHDOPMaLMe obpallaiTecs B bnnxaiiiee NpeAcTaBMTeNbCTBO KOMMaHun ABB.

Ta6nuua noncka HencnpaBHOCTe ABMraTens
JIMLO, 3aHMMalOLLEeCH YXOIOM U PEMOHTOM [IBUraTeNs, AOMKHO ObiTb BLICOKOKBANMGULIMPOBAHO, O3HAKOMIIEHO C MpaBuIamm
TEXHWKM 6€30MaCHOCTH, 1 METb COOTBETCTBYIOL|ME UHCTPYMEHT 1 CPEACTBA.

MNPOBJIEMA NPUYNHA MEPOMPUATUE
[urartens He lNeperopeny NpeaoxpaHuTenn YCTaHOBWTE HOBbIE MPEfOXPaHNTENN COOTBETCTBYIOWErO
3anycKaeTca TVNa U HOMKWHana.
CpabatbiBaHue No neperpyske MNpoBepbTe NyckaTenb Ha cpabaTbiBaHVe NO NMeperpyske.
HenpasunbHoe HanpsaxeHne [poBepbTe NPaBUIIBHOCTL MUTAIOLWErO HANPAXEHNUA NO
nuTaHNA 3aBOJCKOW Tabnmuke.
HenpaBunbHOe coeguHeHne [poBepbTe COEAVHEHNUA MO CXeMaM COeANHEHW,
NOCTaBMAEMbIM C IBATATENEM, U MO 3aBOACKOW Tabnnuke,
Obpbi B 0OMOTKE MAK Lienu MOXXHO CyAMTL MO XKyXHKaHWIO BblK/tOYaTeNd, KOrha OH
YNpaB/eHWA BKNtoueH. [poBepbTe cnabble COeAnHEHNA MPOBOAOCB.
[poBepbTe TakXe BKIIOUEHNE KIIOYelr YNPaBIeHWA.
MexaHuueckuin pedekt MpoBepbTe cBOGOAHOE BPaLleHNe ABMraTeNs 1 Np1Boaa.
[poBepbTe NOAWMMHMKNA U CMasblBaHWe.
KopoTkoe 3amMblkaHKe Ha cTatope MOXHO CyanTb NO NeperopesLleMy NpeoXPaHUTENO U
n3mepeHuam. MNepemaTbiBaHve ABuratTens HeobXoaMMO.
lnoxoe coeanHeHve 0OMOTKM y y
Cratona OTKpowTe fBuratesib, HanguTe HeUCNPaBHOCTb NyTem
P N3MePEHWUI.
HeucnpagHbi potop [poBepbTe NCMPABHOCTb CTEPXHEN POTOPA
1 3aMblKaoLLMX KoSel.
Bo3moxHasa neperpyska Asuratend YMeHbLWTE HarpysKy.
[suratens Bo3morkeH 06pbIB B LiENu OAHOM 13 MpoBsepbTe Lenu No dpazam Ha NpeameT obpbiBa
OCTaHOBWNCA a3
[Buratens He noaxoauT M3meHnTe TMn 1 rabapwt auratens. CBAXMTECH
K 0ObeKTy C V3rOTOBUTENEM.
lNeperpyska YMEHbLIWTE Harpys3Ky.
Hu3koe HanpaxeHmne MpoBepbTe HanpAXeHKe No 3aBOACKOM Tabnuuke.
[MpoBepbTe COeANHEHVA.
Ob6pbiB Lienu [Neperopeny NpefoxpaHnTenu, NpoBepbTe pene 3aluTol OT
neperpysKu, CTatop 1 HAKNMMHbIE KHOMKMN.
[suratens [oTepa NUTAIOLLEro HanpAXeHWA MposepbTe cnabble coeArHeHWA, MPefoXpaHUTenn
3anycKaerca, 3aTeM ¥ Uenb ynpasneHus.
OCTaHaBNMBaeTCA
[suratens He [BuraTens He NOAXOAWT K OOBEKTY CBAXMUTECH C MOCTABLMKOM MO BBIOOPY HYXKHOTO [BUraTeNs.
LOCTUTaeT CBOew .
HOMUHANHOM Hu3koe HanpaxeHue Ha MprMeHnTe Bonee BbICOKOe HanpsXKeHWe 1N NMyCcKOBOM
CKOPOCTH Knemmax ABuratens 13-3a notepb TpaHchopmaTop. YMeHbLINTE Harpy3Ky. [poBepbTe
HanpaxeHnA coefinHeHNA. lMpoBepbTe ceverure kabenei.
bonbluas Harpyska npwv nycke [1poBepbTe MyCKOBOE YCTPOWCTBO ABUraTens
Cnomanca potop Ybepnutech B OTCYTCTBMM NONOMOK B 3aMblKaIOLLMX KOMbLAX.
Kak npaemno, TpebyeTca HoBbI poTop.
Ob6pbIB B MEPBUYHOW Lienn C nomoLLblo TecTepa HanauTe HEUCNPABHOCTb 1 YCTPaHWTe
ee.
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MPOBJIEMA NMPUYNHA MEPONPUATUE

CNnwKoM gIiMHHoe lNeperpyska YMeHbLWTE Harpy3Kky.

BpeMsA YCKOpeHua
asuratens u/vnm
CNVILLKOM bonbLioe

Huvi3koe HanpskeHve Npu nycke MpoBepbTe BENNYMHY CONPOTUBNEHYS. Yoeautech
B MPaBUIbHOCTY BbIOOPa AVameTpa Kabenen.

noTpebnexyie Toka HencnpasHoCTb poTtopa 3aMeHnTe POTOP HOBbLIM.
Hu3koe nuTatoLlee HanpaxeHne M3meHWTEe NuTaloLLlee HanpaXeHNe.
HenpasunbHoe HenpagunbHan [NepenenanTte coeiHeHWe Ha KNemmMmax ABUraTens uin B
HanpaeneHve nocneaoBaTenbHOCTL $as wmTe.
BpaLLeHua
[Neperpes aBuratens MNeperpy3ka YMeHbLUUTE Harpy3Kky.
3arpA3sHeHbl 1 3aCOPEHbI KOPNYC OuwncTute oBUratens 1 ybeamtech B HOpManbHOM
WY BEHTUAALMOHHbBIE OTBEPCTUS, LUMPKYNALMN BO3YyXa.

BCNeCTBME Yero HapylueHa
BEHTUNALNA ABUraTena

Bo3MOXHbI 06pbIB OAHOM 13 da3 MpoBepbTe HAAEKHOCTb MNOAKIOYEHNA MPOBOAOB
1 Kabenen.

3amblKaHve Ha 3emIio BbifiBMTE 1 YCTPAHWUTE 3aMblKaHMe B OOMOTKe.

HecvmmeTpuyHoe nutaioLlee MpoBepbTe NPOBOAA, COEAMHEHMS

HanpAXeHWe Ha KNneMMax ABnratesia " Tpchcl)opMaTopr

Bubpauma asuratens HenpaBunbHas LIEHTPOBKA BbinonHuTe LEHTPOBKY NPaBUIbHO.
Cnabbit dyHOaMeHT ABuraTens Ykpenute dyHAaMeHT.
OncbanaHc mydbl CbanaHcupyite MydTy.
He cbanaHcMpoBaH NpuBOAUMBIV CHbanaHcupyiTe MexaH3m 3aHOBO.
MEXaHVI3M
HewncnpasHble NOAWMMHUKM 3ameHnTe NOALUMMHUKH.
MoAWMNHMIKA HECOOCHBI BblpoBHANTE NOAWWNHNKA AOMXKHbBIM 06Pa3OM.
CmecTnnuch 6anaHCMpPOBOUHbIE [NoBTOpUTE HGanaHCMPOBKY ABWraTens.
rpys3bl
banaHcrpoBka poTopa v MydThl MNoBTOpUTe 6aNaHCUPOBKY MydTbl MW ABUTATENA.

OTANYATCA (NONYLWNOHKA —
MOSHaA LWNOHKA)

TpexdazHblit aBuraTtens paboTaeT B [MpoBepbTe Lenu Ha NpeaMeT 0bpbiBa.
OOHOMA3HOM pexnme

BonbLuon oceBow 3a30p OTperynupyiTte NOAWUMHUKA UAW UCNONb3YHTE MPOKNAAKY.
Tpywmnca wym BeHTMnATOP 3aaeBaeT TOPLEBOW WNT | YCTaHOBUTE BEHTUAATOP NPaBWUIBbHO.
WM KPBILLKY

Ocnabno kpenneHvie K GyHAAMEHTY | 3aTAHUTE KpenexHble 6ONTbI.

Osuvratens wymmt HeonHOPOAHOCTL BO3AYLLHOMO [poBepbTe KpenneHne TOpLEBOrO WKTa
3a30pa 1 MOALWMNMHUKOB.
[ncbanaHc poTopa CHanaHcupyiiTe 3aHOBO.
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MNPOBJIEMA

NMPUYUHA

MEPONPUATUE

Harpes noAWwmnnHMKoOB

Ban NorHyT unm TpecHyn

BblﬂpﬂMVITe N 3aMeHKnTe Basl.

[epeTaHyTbii pemeHb

YMEeHbLINTE HaTAKeHWe PEMHA.

bonbuioe PaCCToAHME [O WKMBOB Mo
OCK Basla

CaBUHbTE WKMBbI ONMXE K MOAWWMHUKAM ABUraTENS.

Cnuvikom Man ONaMeTP WKMBa

Vicnonb3yiiTe WKMB 6OMbLIErO AnameTpa.

HecoocHocTb

Mpou3seaunTe LeHTPOBKY [BUraTeNs 3aHOBO.

HepocTtatouHoe cMasbiBaHMe

ObecneybTe Hanuume B NOAWNMHNKaX Ka4yeCTBa
N KOJTn4eCTBa CMa3KkKn.

YXyfLlleHne CBOMCTB CMa3KM
WK 3arpAsHeHVE CMA30YHOIO
matepvana

Yaanute CTapyto CmMasKy, TLaTelbHO NPOMOonTe
NOAWMMHUKM B KEPOCUHE U 3aMEHNMTE CMa3KYy.

CRMLWKOM MHOMO CMa3KMu

YMEHbLINTE KONMMYECTBO CMa3KuM, MOAWMUMHUK He JO/MKEH
6bITb 3aMnoHeH bonee yem HaMoNOBNHY.

lNeperpyska NOALMMHNKOB

MpoBepbTe LIEHTPOBKY, paauasibHble 1 0CeBble YCUANA.

I'IospemneHme apwnka nnn
OOPOXKEK KaueHNA

3ameHuTe NoAWNNHUK, NpeaBapunTeibHO TWaTeIbHO
O4YNCTMB ero NoCagoyHoe MecCTo.
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Low Voltage Motors for Hazardous Areas

Installation, operation, maintenance and safety manual
for GOST certified motors
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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. Ignoring these instructions
may invalidate all applicable warranties.

1.3 Conformity

As well as conforming to the standards relating to me-
chanical and electrical characteristics, motors designed
for explosive atmospheres must also conform to one or
more of the following European or IEC-standards for the
protection type in question:

EN 60079-0 (2004);
IEC 60079-0 (2004)

General requirements concerning
electrical apparatus for explosive
gas atmospheres

WARNING

Motors for hazardous areas are specially designed
to comply with official regulations concerning the
risk of explosion. The reliability of these motors may
be impaired if they are used improperly, badly
connected, or altered in any way no matter how
minor.

Standards relating to the connection and use of
electrical apparatus in hazardous areas must be
taken into consideration, especially the national
standards for installation in the country where the
motors are being used. Only trained personnel
familiar with these standards should handle this type
of apparatus.

1.1 Declaration of Conformity

All ABB motors with a CE-mark on the rating plate
comply with the ATEX Directive 94/9/EC.

All ABB motors with the GOST R-mark on the rating plate
comply with the appropriate GOST R standards listed in
1.4.

1.2 Validity

These instructions are valid for the following ABB electrical
motor types, when used in explosive atmospheres.

Non-sparking Ex nA
series M2A*/M3A?*, sizes 90 to 280
series M2B*/M3G*, sizes 71 to 450
Flameproof enclosure Ex d, Ex de
series M3J*, M3K*, sizes 80 to 400
Dust Ignition Protection (Ex tD)
series M2V*, M2A*/M3A*, sizes 71 to 280
series M2B*/M3B*/M3G*, sizes 71 to 450
series M2GP, sizes 71 to 250

(Additional information may be required by ABB when
deciding on the suitability of certain motor types used in
special applications or with special design maodifications.)

These instructions are valid for motors installed and
stored in ambient temperatures above — 20°C and below
+60°C. Check that the motor range in question is suitable
for this whole ambient temperature range. In ambient
temperatures exceeding these limits, please contact
ABB.

EN 60079-1 (2004);
IEC 60079-1 (2003)

EN 60079-7 (2007),

IEC 60079-7 (20006)
EN60079-15 (2005),

IEC 60079-15 (2005)
EN 61241-0 (2006);

IEC 61241-0 (2007)

EN 61241-1 (2004);
IEC 61241-1 (2004)

Std. concerning flameproof
enclosures "d “protection

Std. concerning increased safety
"e “ protection

Std. concerning type "nA”
protection

General requirements concerning
electrical apparatus for use in the
presence of combustible dust
Std. concerning Dust Ignition
Protection and Tightness against
dust (tD-protection)

Note: the standards, according to which motors are
certified, are listed in the appropriate certificate.

ABB LV motors (valid only for Group Il) can be installed in
areas corresponding to the following markings:

Zone Category or Marking

1 Category 2 or Ex d, Ex de, Ex e
2 Category 3 or Ex nA

21 Category 2 or Ex tD A21

22 Category 3 or Ex tD A22

Atmosphere;
G — explosive atmosphere caused by gases

D - explosive atmosphere caused by combustible dust

1.4. Conformity to Gost R

standard

GOST 12.2.007.0-75 (2001)
GOST R 52350.0-2005
GOST R 52350.1-2005
GOST R 52350.7-2005
GOST R 52350.15-2005
GOST R IEC 61241-0-2007
GOST R IEC 61241-1-2004
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1.5 Preliminary Checks

Users should check all documentation quoted in the
standard technical information in conjunction with data
concerning standards on explosion-proofing, such as:

a) Gas group

Industry Gas group Gas type (examples)
Explosive A Propane
atmospheres [[=} Ethylene
otherthanmines Hydrogen/Acetylene

b) Marking temperature

Temperature class Tt T2 T3 T4 T5 T6 T125°C T150°C

Max. temperature °C 450 300 200 135 100 85 125 150

Max. temperature rise 400 250 155 90 55 40 80 105
of surface K at 40°C

Max. temperature rise of surface is considered to be the
surface inside the motor (rotor) for temperature classes
T1, T2 and T3 and the outer surface of the motor (frame
and/or end shields) for other temperature classes.

It should be noted that the motors are certified and
classified according to their group. This is determined by
reference to the ambient gas or dust atmosphere and by
the marking temperature, calculated as a function of the
ambient temperature of 40°C.

If the motor is to be installed in ambient temperatures
higher than 40°C or at altitudes higher than 1000 meters,
please consult ABB for eventual new rating data and test
reports at the required ambient temperature.

The ambient temperature must not be less than -20°C.
If lower temperatures are expected, please consult ABB.

2. Handling

2.1 Reception check

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

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

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

2.2 Transportation and storage

The motor in unprotected condition 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.

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

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

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

The motor must not be subject to any external vibrations
exceeding 0.5 mm/s 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.

For motors which will be stored in temperatures below
—20°C (with a limit of —-55°C) protection by packing by the
following method can be recommended: wooden box or
similar container, insulating-coating foil, desiccant,
moisture indicator and foil welding.

If there is the risk of infestation and formation of mould
fungus, the packing must be protected at the storage
location by spraying or painting it with appropriate chemi-
cal agents.

Preperation of packing must be done with greatest care
by an experienced person. Packing must therefore be

performed by a packing company which takes over
liability.

In other conditions, please contact ABB.
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2.3 Lifting

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

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

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

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

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

Lifting eyebolts must be tightened before lifting. If need-

ed, the position of the eyebolt can be adjusted using
suitable washers as spacers.

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

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

2.4 Motor weight

The total motor weight can vary within the same frame
size (center height) depending on different output, mount-
ing arrangement and aukxiliaries.

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

The actual weight of all ABB’s motors is shown on the
rating plate.

Frame Aluminum Cast iron Flameproof
Size Weight kg Weight kg Weight kg
71 8 13 -

80 12 20 38

90 17 30 53

100 25 40 69

112 36 50 72

132 63 90 108

160 110 175 180

180 160 250 220

200 220 310 350

225 295 400 450

250 370 550 550

280 405 800 800

315 - 1300 1300

355 - 2500 2500

400 - 3500 3500

450 - 4600 -

If the motor is equipped with a brake and/or separate fan,
contact ABB for the weight.

3. Installation and
commissioning

WARNING

Disconnect and lock out before working on the
motor or the driven equipment. Ensure no explosive
atmosphere is present while the work is in progress.

3.1 General

All rating plate values relating to certification must be
carefully checked to ensure that the motor protection,
atmosphere and zone are compatible.

Standards EN 1127-1 (Explosion prevention and protec-
tion), IEC 60079-14 (Electrical installations in hazardous
areas (gas)) and IEC 61241-14 (Electrical installations in
hazardous areas (combustible dust; selection and instal-
lation)) must be respected. Special attention should be
paid to dust ignition temperature and dust layer thickness
in relation to the motor’s temperature marking.

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

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

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

WARNING

For Ex d and Ex de motors with angular contact
bearings the axial force must not by any means
change direction, because the flameproof gaps
around the shaft change dimensions and may even
cause contact!

The type of bearing is specified on the rating plate.

Motors equipped with regreasing nipples:
When starting the motor for the first time, or after long
storage, apply the specified quantity of grease.

For details, see section “6.2.2 Motors with regreasable
bearing”.

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.
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3.2 Insulation resistance check

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

WARNING

Disconnect and lock out before working on

the motor or the driven equipment. Ensure no explo-
sive atmosphere is present while executing insula-
tion resistance check procedures.

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

WARNING

The motor frame must be grounded and the wind-
ings should be discharged against the frame imme-
diately after each measurement to avoid risk of
electrical shock.

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

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

Windings drenched in seawater normally need to be
rewound.

3.3 Foundation

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

Metal foundations should be painted to avoid corrosion.

Foundations must be even, 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.

3.4 Balancing and fitting
coupling halves and pulleys

As standard, balancing of the motor has been carried out
using half key, and the shaft is marked with RED tape,
with the text “Balanced with half key”.

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

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

Coupling halves or pulleys must be balanced after ma-
chining the keyways. Balancing must be done in accord-
ance with the balancing method specified for the motor.

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

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

3.5 Mounting and alignment of
the motor

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

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

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

Align the motor using appropriate methods.

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

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

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

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

3.6 Slide rails and belt drives

Fasten the motor to the slide rails as shown in Figure 2.

Place the slide rails horizontally on the same level.
Check that the motor shaft is parallel with the drive shaft.

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

WARNING

Excessive belt tension will damage bearings and
can cause shaft breakage. For Ex d and Ex de-
motors excessive belt tension may even cause
danger by eventual mutual contact of the flamepath
parts.
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3.7 Motors with drain plugs for
condensation

Check that drain holes and plugs face downwards.

Non-sparking & Increased safety motors

Motors with sealable plastic drain plugs are delivered with
these in the closed position in aluminium motors and in
the open position in cast iron motors. In clean environ-
ments, open the drain plugs before operating the motor.
In very dusty environments, all drain holes should be
closed.

Flameproof motors

Drain plugs, if fitted, are located at the lower part of the
end shields in order to allow condensation to escape
from the motor. Turn the knurled head of the plug to
check free operation.

Dust Ignition Protection Motors
The drain holes must be closed on all dust ignition
protection motors.

3.8 Cabling and electrical
connections

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

In addition to the main winding and earthing terminals,
the terminal box can also contain connections for ther-
mistors, 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. If not
otherwise specified, cable entry threads are metric. The
protection class and the IP-class of the cable gland must
be at least the same as those of the terminal boxes.

Ensure only certified cable glands for increased safety
and flameproof motors are used. For non-sparking
motors, cable glands must comply with IEC 60079-0.

NOTE!

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

Unused cable entries must be closed with blanking
elements according to the protection and 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 protection type and the
type and diameter of the cable.

Earthing must be carried out according to local regula-
tions before the machine 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
IEC 60079-0:

Minimum cross-sectional area of protective conductors

Cross-sectional area of phase
conductors of the installation,

Minimum cross-sectional area of the
corresponding protective conductor,

S, mm? S, mm?
S<16 S
16<S<35 16
S>35 058

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 mm2.

The cable connection between the network and motor
terminals must fulfill the requirements stated in the
national standards for installation or in the standard EN
60204-1 according to the rated current indicated on the
rating plate.

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 (other than Ex d) 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.

3.8.1 Flameproof motors

There are two different types of protection for the terminal
box:

- Ex d for M3JP-motors
— Ex de for M3KP-motors

Ex d-motors; M3JP

Certain cable glands are approved for a maximum
amount of free space in the terminal box. The amount of
free space for the motor range is listed below.

Motor type Terminal box
M3JP free volume
80 -132 1.0dm?

160 - 180 5.2 dm?

200 - 250 10.5 dm?®
280 - 315 24 dm?

355 - 400 79 dm?®

When closing the terminal box cover ensure that no dust
has settled on the surface gaps. Clean and grease the
surface with non-hardening contacting grease.

WARNING

Do not open the motor or the terminal box while the
motor is still warm and energized when an explosive
atmosphere is present.
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Ex de-motors; M3KP
The letter ‘e’ or ‘box Ex e’ is shown on the terminal box
cover.

Ensure that assembly of the terminal connection is carried
out precisely in the order described in the connection
instructions, which are found inside the terminal box.

The creepage distance and clearance must conform to
EN 60079-7.

3.8.2 Dust Ignition Proof motors Ex
tD

Motors have as standard the terminal box fitted on the
top with cable entry possible from both sides. A full
description is contained in the product catalogs.

Pay special attention to the sealing of the terminal box
and cables to prevent the access of combustible dust
into the terminal box. It is important to check that the
external seals are in good condition and well placed
because they can be damaged or moved during hand-
ling.

When closing the terminal box cover, ensure that no dust
has settled on the surface gaps and check that the seal is
in good condition — if not, it has to be replaced with one
with the same material properties.

WARNING

Do not open the motor or the terminal box while the
motor is still warm and energized when an explosive
atmosphere is present.

3.8.3 Connections for different
starting methods

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

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

The voltage and connection are stamped on the rating
plate.

Direct-on-line starting (DOL):
Y or D winding connections may be used.

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

Star/Delta starting (Y/D):
The supply voltage must be equal to the rated voltage of
the motor when using a D-connection.

Remove all connection links from the terminal block.

For increased safety motors, both direct-on-line and
star-delta starting of motors are allowed. In case of
star-delta starting, only Ex-approved equipment is al-
lowed.

Other starting methods and severe starting condi-
tions:

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

3.8.4 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 appropri-
ate means. For certain protection types, 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 connec-
tion parts can be found inside the terminal box.

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

3.9 Terminals and direction of
rotation

The shaft rotates clockwise when viewing the shaft

face at the motor drive end, and the line phase sequence
- L1, L2, L3 - is connected to the terminals as shown in
Figure 1.

To alter the direction of rotation, interchange any two con-
nections 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.

3.10 Additional checkings
for motors in ambient
below -20°C

Following aitems are to be checked especially in motors
installed in ambient temperatures below —20°C, with a
limit of -55°C.

The fan and the interior of the fan cover, the grid and
air-inlets must be checked to be absolutely free from
foreign matter. The shaft has to rotate freely without
obstacles.

If heating elements for anti-condensation are supplied,
those shall be connected when the motor is at standstill,
and disconnected before the motor is started.

Shaft seal are one of the following:

- labyrinth seal
- axial seal ring (gamma-ring)

Usability is to be assessed according to the following
criteria:

In case of gamma-rings, the elastomer of the seal rings
must not be rigid, brittle or cracked. If these requirements
are not fulfilled, the seals must be replaced.
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Terminal box:

Upon delivery of the motors, the terminal box corre-
spond at least with the degree of protection IP55. Un-
proper transportation or storage may lead to a decrease
in this degree of protection.

When “checking the insulation resistance” as described in
§2.1.2/ §3.2, the terminal box must be especially
checked for the following quality:

- the interior must be dry, clean and free from any dust
deposits

- no corrosion on the connecting and mounting elements

- rubber seals must not be rigid, brittle or cracked

- metal sealing surfaces must be bare and greased

- inlet openings must be tightly sealed.

- the seals, or the parts which the seal is glued to (e.g.
terminal box cover or cable gland plate) shall be kept in
a warm ambient (>/= +10°C) until final mounting on the
motor.

If these requirements are not fulfilled, corrective actions
must be performed.

Cable entries or glands: If not provided by the cable
gland, clamping of the cable is required close to the
motor, in order to reduce possible mechanical stress for
the rubber sealing parts of the entry or gland. Before
installation of the entry or gland, they have to be kept for
several hours in warm ambient (>/= +10°C), so that the
rubber parts are elastic and will not be damaged while
installing them.

(See possible separate instructions from the manufacturer
of the cable gland or entry).

3.11 Protection against overload
and stalling

All hazardous area motors must be protected against
overloads, see IEC 60079-14 and IEC 61241-14.,

For increased safety motors (Ex ) the maximum tripping
time for protective devices must not be longer than the
time t. shown on the motor rating plate.

4. Operation
4.1 Use

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

— Normal ambient temperature limits are -20°C to +40°C.

— Maximum altitude 1000 m above sea level.

— Tolerance for supply voltage is +5% and for frequency
+2% according to IEC 60034-1 (2004), paragraph 7.3,
Zone A.

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

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

Particular attention must be paid to corrosive atmos-
pheres when using flameproof motors; ensure that the
paint protection is suitable for the ambient conditions as
corrosion can damage the explosion-proof enclosure.

WARNING

Ignoring any instructions or maintenance of the
apparatus may jeopardize safety and thus prevent
the use of the machine in hazardous areas.

4.2 Cooling

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

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

4.3 Restarting after periods of
standstill

Before starting after longer periods of standstill check that
the motor is rotating freely. Check the insulation resist-
ance ( § 3.2).
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4.4 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 acci-
dents 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 observe

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 require special
instructions (e.g. using frequency converter supplies).

4. Be aware of rotating parts of the motor.

5. Do not open terminal boxes while energized.

5. Hazardous area motors
in variable speed
operation

5.1 Introduction

This part of the manual provides additional instructions
for motors used in hazardous areas in frequency con-
verter supply.

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

5.2 Main requirements
according to EN and IEC
standards

Flameproof motors Ex d, Ex de

According to the standards, the motor must be dimen-
sioned so that the maximum outer surface temperature of
the motor is limited according to the temperature class
(T4, T5, etc.). In most cases this requires either type tests
or control of the outer surface temperature of the motor.

Most ABB flameproof motors for temperature class T4
have been type tested with ABB ACS800 converters
utilizing Direct Torque Control (DTC), and these combina-
tions can be selected using the dimensioning instructions
provided in Chapter 5.8.2.

In case of other voltage source converters (not DTC-con-
trolled as ACS800) with pulse width modulation type of
control (PWM), combined tests are usually needed to
confirm the correct thermal performance of the motor.
These tests can be avoided if flameproof motors are
equipped with thermal sensors intended for control of
surface temperatures. Such motors have the following
additional markings on the rating plate: - “PTC” with the
tripping temperature and “DIN 44081/82”.

In the case of voltage source PWM converters with a
minimum switching frequency of 3 kHz or higher, instruc-
tions provided in Chapter 5.8.3 must be used for prelimi-
nary dimensioning.

For more information on T5 and T6 temperature class
flameproof motors used with variable speed drives,
please contact ABB.

Increased safety motors Ex e

ABB does not recommend the use of random wound low
voltage increased safety motors with variable speed
drives. This manual does not cover these motors in
variable speed drives.

Non-sparking motors Ex nA

According to the standards, the combination of motor
and converter must be tested as a unit or dimensioned
by calculation.

ABB non-sparking cast iron motors have been type
tested with ABB ACS800 converters utilizing DTC control,
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and these combinations can be selected using the
dimensioning instructions provided in Chapter 5.8.2.

In the case of voltage source PWM converters with a
minimum switching frequency of 3 kHz or higher, prelimi-
nary dimensioning instructions provided in Chapter 5.8.3
in this manual can be used. The final values must be
verified by combined tests.

Dust ignition proof motors Ex tD

According to the standards, the motor must be dimen-
sioned so that the maximum outer surface temperature of
the motor is limited according to the temperature class
(e.g. T125°C). For more information on a temperature
class lower than 125°C, please contact ABB.

ABB DIP/Ex tD motors (125°C) have been type tested
with ACS800 converters utilizing DTC control, and these
combinations can be selected using the dimensioning
instructions provided in Chapter 5.8.2.

In the case of any other voltage source converter with
pulse width modulation type of control (PWM), combined
tests are usually needed to confirm the correct thermal
performance of the motor. These tests can be avoided if
Ex tD-motors are equipped with thermal sensors intend-
ed for control of the surface temperatures. Such motors
have the following additional markings on the rating plate:
- “PTC” with the tripping temperature and “DIN
44081/82”.

In the case of voltage source PWM converters with a
minimum switching frequency of 3 kHz or higher, instruc-
tions provided in Chapter 5.8.3 can be used for prelimi-
nary dimensioning.

5.3 Winding insulation

5.3.1 Phase to phase voltages

The maximum allowed phase to phase voltage peaks in
the motor terminal as a function of the rise time of the
pulse can be seen in Figure 4.

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

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

5.3.2 Phase to ground voltages

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

Standard Insulation 1300 V peak
Special Insulation 1800 V peak

5.3.3 Selection of winding
insulation for
ACS800-converters

In the case of ABB ACS800 single drives with a diode
supply unit, the selection of winding insulation and filters
can be made according to table below:

Nominal supply
voltage U, of

the converter Winding insulation and filters required

U,<500V ABB Standard insulation

U, <600V ABB Standard insulation + dU/dt filters
OR
ABB Special insulation
(variant code 405)

U,<690V ABB Special insulation

(variant code 405)
AND
dU/dt-filters at converter output

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

5.3.4 Selection of winding

insulation with all other
converters

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

5.4 Thermal protection of
windings

All cast iron ABB Ex motors are equipped with PTC
thermistors to prevent the winding temperatures from
exceeding the thermal limits of used insulation materials
(usually Insulation Class B or F).

NOTE!

If not otherwise indicated on the rating plate, these
thermistors do not prevent motor surface temperatures
exceeding the limit values of their temperature classes
(T4, T5, etc.).

It is recommended that the thermistors are connected to
a thermistor circuit relay functioning independently and
that is dedicated to reliably trip off the supply to the
motor.

NOTE!

According to the local installation rules, it may be
possible to also connect the thermistors to equipment
other than a thermistor relay; for example, to the
control inputs of a frequency converter.
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5.5 Bearing currents

Bearing voltages and currents must be avoided in all
variable speed applications to ensure the reliability and
safety of the application. For this purpose insulated
bearings or bearing constructions, common mode filters
and suitable cabling and grounding methods must be
used.

5.5.1 Elimination of bearing currents
with ABB ACS800 converters

In the case of the ABB ACS800 frequency converter with
a diode supply unit (uncontrolled DC voltage), the follow-
ing methods must be used to avoid harmful bearing
currents in the motors:

Frame size

250 and smaller No actions needed

280 - 315 Insulated non-drive end bearing
355 - 450 Insulated non-drive end bearing

AND
Common mode filter at the converter

ABB uses insulated bearings which have aluminum oxide
coated inner and/or outer bores or ceramic rolling ele-
ments. Aluminum oxide coatings are also treated with a
sealant to prevent dirt and humidity penetrating into the
porous coating. For the exact type of bearing insulation,
see the motor’s rating plate. Changing the bearing type or
insulation method without ABB’s permission is prohibited.

5.5.2 Elimination of bearing currents
with all other converters

The user is responsible for protecting the motor and
driven equipment from harmful bearing currents. Instruc-
tions described in Chapter 5.5.1 can be followed, but
their effectiveness cannot be guaranteed in all cases.

5.6 Cabling, grounding and EMC

To provide proper grounding and to ensure compliance
with any applicable EMC requirements, motors above 30
kW must be cabled using shielded symmetrical cables
and EMC glands, i.e. cable glands providing 360° bond-
ing. Also for smaller motors symmetrical and shielded
cables are highly recommended. Make the 360° ground-
ing 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/
busbar inside the terminal box, converter cabinet, etc.

NOTE!

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

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

conductivity of the connection provided by the steel base
should be checked by, for example, measuring the poten-
tial difference between the components.

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

5.7 Operating speed

For speeds higher than the nominal speed stated on
the motor’s rating plate, ensure that either the highest
permissible rotational speed of the motor or the critical
speed of the whole application is hot exceeded.

5.8 Dimensioning the motor for
variable speed application

5.8.1 General

In the case of ABB ACS800 converters with DTC control,
the dimensioning can be done by using the loadability
curves shown in paragraph 5.8.2 or by using ABB’s
DriveSize dimensioning program. The tool is download-
able from the ABB website (www.abb.com/
motors&drives). The loadability curves are based on
nominal supply voltage.

5.8.2 Dimensioning with ABB ACS800
converters with DTC control

The loadability curves (or load capacity curves) presented
in Figures 5 and 6 show the maximum allowed continu-
ous output torque of the motors as a function of supply
frequency. The output torque is given as a percentage of
the nominal torque of the motor.

NOTE!

The maximum speed of the motor must not be
exceeded even if the loadability curves are given up to
100 Hz.

For dimensioning motors and protection types other than
those mentioned in Figures 5 and 6, please contact ABB.

5.8.3 Dimensioning with other
voltage source PWM-type
converters

Preliminary dimensioning can be done by using following
guideline loadability curves, see Figures 7 and 8. These
guideline curves assume a minimum switching frequency
of 3 kHz. To ensure safety, the combination must either
be tested or thermal sensors intended for control of the
surface temperatures must be used.

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

ABB flameproof motors usually provide a possibility for
short time overloading. For exact values, please see the
motor’s rating plate.

Overloadability is specified by three factors:

l o Maximum short time current

The length of allowed overload period
Cooling time required after each overload
period. During the cooling period motor current
and torque must stay below the limit of allowed
continuous loadability.

TOL
T

COoOoL

5.9 Rating plates

The following parameters must be shown on the rating
plates of hazardous area motors intended for variable
speed operation:

speed range

power range

voltage and current range

type of torque (constant or quadratic)

converter type and required minimum switching fre-
quency

5.10 Commissioning the
variable speed application

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

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

Motor nominal voltage
Motor nominal current
Motor nominal frequency
Motor nominal speed
Motor nominal power

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

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

Minimum speed

Maximum speed

Acceleration and deceleration times
Maximum current

Maximum Torque

— Stall protection

6. Maintenance

WARNING

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

WARNING

Standards relating to repair and maintenance of
electrical apparatus in hazardous areas must be
taken into consideration. Only competent personnel
acquainted with these standards should handle this
type of apparatus.

Depending on the nature of the work in question,
disconnect and lock out before working on motor or
driven equipment. Ensure no explosive gas or dust
is present while work is in progress.

WARNING

These features are only additional and do not
replace the safety functions required by the stand-
ards.

6.1 General inspection

1. Inspect the motor at regular intervals. The frequency of
checks depends on, for example, the humidity level of
the ambient air and 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. For Ex tD motors, respect the environment
specifications stated in standard IEC 61241-14

3. Check the condition of shaft seals (e.g. V-ring or radial
seal) and replace if necessary. For Ex tD motors, the
shaft seals should be changed after 8000 hours of use
or a maximum of two years depending of environmen-
tal conditions as mentioned above (1). Note: If the
Ex tD motor is equipped with dust tight bearings of the
2RS type, it is enough to change seals every second
year.

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 bea-rings
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 characteris-
tics as the originals when changing bearings.

For flameproof motors, periodically turn the knurled head
of the drain plug, if equipped, in order to prevent jam-
ming. This operation must be done when the motor is at
standstill. The frequency of checks depends on 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.

In the case of the IP 55 motor and when the motor has
been delivered with a plug closed, it is advisable to
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periodically open the drain plugs in order to ensure that
the way out for condensation is not blocked and allows
condensation to escape from the motor. This operation
must be done when the motor is at a standstill and has
been made safe to work on.

6.2 Lubrication

WARNING
Beware of all rotating parts.

WARNING

Grease can cause skin irritation and eye inflamma-
tion. 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 the L1-principle (i.e. that 99% of the motors
are certain to make the life time) for lubrication.

6.2.1 Motors with permanently

greased bearings

Bearings are usually permanently greased bearings of
1Z, 2Z, 2RS or equivalent types.

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 formula to change the L, values
roughly to L, values: L, = 2.7 x L1.

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

Duty hours Duty hours
Frame size Poles at 25°C at 40°C
71 2 32000 20000
71 4-8 41 000 25000
80-90 2 24 000 15000
80-90 4-8 36 000 22000
100-112 2 21 000 12000
100-112 4-8 33 000 20000
132 2 16 000 10000
132 4-8 29 000 18000
160 2 37 000 23000
160 4-8 76 000 48000
180 2 31000 19000
180 4-8 71 000 44000
200 2 25 000 15000
200 4-8 61 000 38000
225 2 22 000 14000
225 4-8 56 000 35000
250 2 17 000 11000
250 4-8 48 000 30000

These values are valid for permitted load values given in
the product catalog. Depending on application and load

conditions, see the applicable product catalog or contact

ABB.

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

6.2.2 Motors with regreasable
bearings

Lubrication information plate and general lubrica-
tion advice

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

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

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

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

After regreasing an Ex tD-motor, clean the motor end
shields so they are free of any dust layer.

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

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

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

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

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

ABB recommends only the use of electromechanical
systems.

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

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

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

The lubrication intervals are based on a bearing operating
temperature of 80°C (ambient temperature +25°). Note!
An increase in the ambient temperature raises the tem-
perature of the bearings correspondingly. The values
should be halved for a 15°C increase in bearing tempera-
ture 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 Amount 3600 3000 1800 1500 1000  500-900
size ofgrease r/min  r/min  r/min  r/min  r/min  r/min
g/bearing
Ball bearings
Lubrication intervals in duty hours
112 10 10000 13000 18000 21000 25000 28000
132 15 9000 11000 17000 19000 23000 26500
160 25 7000 9500 14000 17000 21000 24000
180 30 6000 9000 13500 16000 20000 23000
200 40 4000 6000 11000 13000 17000 21000
225 50 3000 5000 10000 12500 16500 20000
250 60 2500 4000 9000 11500 15000 18000
280 35 2000 3500 - - - -
280 70 - - 8000 10500 14000 17000
315 35 2000 3500 - - - -
315 90 - - 6500 8500 12500 16000
355 35 1200 2000 - - - -
355 120 - - 4200 6000 10000 13000
400 40 1000 1600 - - - -
400 130 - - 2800 4600 8400 12000
450 40 1000 1600 - - - -
450 140 — — 2400 4000 8000 8800
Roller bearings
Lubrication intervals in duty hours
160 25 3500 4500 7000 8500 10500 12000
180 30 3000 4000 7000 8000 10000 11500
200 40 2000 3000 5500 6500 8500 10500
225 50 1500 2500 5000 6000 8000 10000
250 60 1300 2200 4500 5700 7500 9000
280 35 1000 1800 - - - -
280 70 - - 4000 5300 7000 8500
315 35 1000 1800 - - - -
315 90 - - 3000 4300 6000 8000
355 35 600 1000 - - - -
355 120 - - 2000 3000 5000 6500
400 120 500 800 - - - -
400 130 - - 1400 2300 4200 6000
450 120 500 800 - - - -
450 140 - — 1200 2000 4000 4400

6.2.4 Lubricants

WARNING

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

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

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

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

— consistency NLGI grade 1.5 - 3 %)

— temperature range -30°C - +140°C, continuously.

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

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

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

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

WARNING
Lubricants containing EP admixtures are not recom-
mended in high bearing temperatures in frame sizes
280 to 450.

The following high performance greases can be used:

— Esso  Unirex N2, N3 or S2 (lithium complex base)

— Mobil  Mobilith SHC 100 (lithium complex base)

— Shell  Gadus S5V 100 2 (lithium complex base)

— Kltber KlUberplex BEM 41-132 (special lithium base)

- FAG  Arcanol TEMP110 (lithium complex base)
NOTE!

Always use high speed grease for high speed 2-pole
machines where the speed factor is higher than
480,000 (calculated as Dm x n where Dm = average
bearing diameter, mm; n = rotational speed, r/min).

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

— Kltber Kliuber 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, or, if the compatibility of the lubri-
cant is uncertain, contact ABB.

Greases for cold environments (between —30°C and
—55°C): ABB recommends to use lithium-complex greas-
es in ABB’s motors. The suitable viscosity of the oil is 100
¢St in 40°C. The oil type must be synthetic, because of
the smaller reaction to the temperature changes.
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7. After Sales support
7.1 Spare parts

Spare parts must be original parts or approved by ABB
unless otherwise stated.

Requirements in standard IEC 60079-19 must be fol-
lowed.

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

7.2 Dismantling, re-assembly

and rewinding

Follow the instructions given in standard IEC 60079-19
regarding dismantling, re-assembly and rewinding. Any
operation must be undertaken by the manufacturer, i.e.
ABB, or by an ABB authorized repair partner.

No manufacturing alterations are permitted on the parts
that make up the explosion-proof enclosure and the parts
that ensure dust-tight protection. Also ensure that the
ventilation is never obstructed.

Rewinding must always be carried out by an ABB author-
ized repair partner.

When re-assembling the end shield or terminal box to the
frame of flameproof motors, check that the spigots are
free of paint and dirt with only a thin layer of special
non-hardening grease. In the case of DIP/Ex tD motors,
when re-assembling the end shields on the frame special
sealing grease or sealing compound must be reapplied to
the spigots. This should be the same type as originally
applied to the motor for this kind of protection.

7.3 Bearings
Special care should be taken with the bearings.

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

Bearing replacement is described in detail in a separate
instruction leaflet available from the ABB Sales Office.
Special recommendations apply when changing the bear-
ings of Ex tD-motors (as the seals should be changed at
the same time).

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
his responsibility to conformity.

8. Environmental
requirements

8.1 Noise levels

Most of ABB’s motors have a sound pressure level not
exceeding 82 dB(A) (x 3 dB) at 50 Hz.

Values for specific machines 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 in the product catalogs.

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

These instructions do not cover all details or variations in equipment nor provide for every possible condition to be met
in connection with installation, operation or maintenance. Should additional information 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.
Also ensure that all control contacts are closing.

Mechanical failure

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

Short circuited stator
Poor stator coil connection

Indicated by blown fuses. Motor must be rewound.
Remove end shields 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, to fuses and to
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.

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.
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TROUBLE

CAUSE

WHAT TO DO

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.

Polyphase motor running
single phase

Check for open circuit.

Excessive end play

Adjust bearing or add shim.

Scraping noise

Fan rubbing end shield or fan
cover

Correct fan mounting.

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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Figure 1. Connection diagram
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Figure 3.
Puc. 3.

Figure 4.

Puc. 4.
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Loadability curves with ACS800 converters with DTC control
KpuBas gonycTumom Harpysku npu ncnosib3oBaHum ¢ KoHBepTtepamu ACS800 ¢ NpVHLMNOM HENOCPeACTBEHHOro
ynpasJjieHNA MOMEHTOM

Figure 5. Flameproof motors Ex d, Ex de, cast iron (type M3GP) dust ignition proof motors,
(Ex tD); nominal frequency of the motor 50/60 Hz
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Figure 6. Non-sparking motors Ex nA, cast iron (type M3GP) nominal frequency of the motor 50/60 Hz
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Guideline loadability curves with other voltage source PWM-type converters
O6uue KpuBble fonycTMMoli Harpysku npu pa6ote c gpyrumu npeo6pasoBaTensamm 4acToTbl
c lWWMM-perynupoBaHvem

Figure 7.
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Contact us

www.abb.com/motors&generators

We reserve the right to make technical changes or modify
the contents of this document without prior notice. With
regard to purchase orders, the agreed particulars shall
prevail. ABB Ltd does not accept any responsibility what
so ever for potential errors or possible lack of information
in this document.

We reserve all rights in this document and in the subject
matter and illustrations contained herein. Any reproduction,
disclosure to third parties or utilization of its contents

- in whole or in parts — is forbidden without prior written
consent of ABB Ltd.
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