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1. O6wume cBegeHUud

MpumeyaHue.

[na obecneyeHnA 6e30MacHOro N NPaBubLHOro
MOHTaXa, aKcnayataumm n TEXHNYECKOoro
06cny>XmMBaHUA AOMKHbI 6bIT CO6M0AEHDI
HacToAwme NHCTPyKumK. Jlnua, 3aHMmarowmeca
MOHTaXOM, 9KcniyaTaumen n TEXHUYECKUM
obcny>xxnBaHWem aneKkTpoasuraTenen nnm
conyTcTByloLwWwero o6opyaoBaHnaA, AOMKHbI ObITb
O03HAKOMJIEHbI C HACTOALMMMN UHCTPYKLUMAMMW.
HecobntoaeHne aTuxX MHCTPYKUMI MOXET NPUBECTM
K aHHYNIMPOBAaHMWIO rapaHTum.

BHUMAHUE

[euratenu, npeaHasHayYeHHble Ona
aKcnnyaTauum B onacHbIX 30HaxX, crieuuansHo
paspaboTaHbl B COOTBETCTBUM C OchmumanbHbIMU
npeannucaHnaMU No B3pbiBo3awuTe. B cnyyae
HenpaBWUIbHOWN aKcnnyaTauun, HEKa4eCTBEHHOro
NoAKMIOYEHUA UMM BHECEHMA AaXke Mmarenwero
N3MEHEHUA B KOHCTPYKLMIO, ABUraTeNn MoryT
TEPATb CBOK HaAEeXHOCTb.

Heobxooumo yuuTbiBaTh TpeboBaHUA
CTaHAapTOB, OTHOCALUMXCA K MOAKIIOYEHMUIO

W 3KcnyaTaumm aneKTpoobopyaoBaHUA B
OnacHbIX 30HaX, 0COBEHHO HauMoHasbHbIE
cTaHAapThbl, AENCTBYIOWME B TOW CTpaHe, rae
3KCNNyaTupytoTCA ABUraTenu. Tonbko
NPOLIEALINIA COOTBETCTBYHIOLLYIO MOAFOTOBKY U
XOPOLLO 3HALWMIA AaHHble CTaHA4APThl NePCOoHan
umeeT npasBo paboTaTb ¢ Takum 06opynoBaHNEM.

1.1 CepTuchukar cooTrBeTcTBUA

Bce gsuratenu nponssogctesa ABB oTeevatoT
crnepylowmmM ctaHgapram:

— HuskoBonbTHaA anpekTmea 73/23/EEC ¢ yyeTom
nonpasok 93/68/EEC.

— Ceptndmkat yHudmKaumm cornacHo Oupektuse Ha
MaLumHbl n o6opynosaHue 98/37/EC.

Neuratenn ABB co 3Hakom CE yposnetsopatoT
TpeboBaHmAm anpekTmebl ATEX 94/9/EC.

1.2 O6nactb NnpuMmeHeHUA

HacTtoAwme MHCTPyKUMM 4eNCTBUTENbHBI AN1A
cneaywowmx anekTpoasuratenen ABB,
3KCMyaTMpyeMbiX BO B3PbIBOONACHOW Cpeae.

C sawmTtoun Tvna «n» B UCMOMHeHUn Ex nA

cepun M2A*/M3A*, rabaputbl 90 — 280.

cepun M2GP, rabaputsl 71 — 250.

cepun M2B*/M3G*, rabaputbl 71 — 450.
VMcnonHeHwne ¢ 3awmTton Tuna «e» Ex e

cepun M2A*/M3A*, rabaputbl 90 — 280.

cepun M2B*/M3H*, rabaputsl 80 — 400.
VMcnonHeHwne ¢ B3pbiBO6e30onacHou obonoykom Ex d,
Ex de

cepun M2J*/M3J*, M2K*/M3K*, rabaputsl 80 — 400.
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3awwmTa ot BocnnameHeHua nbinun (DIP, Ex tD)
cepum M2V*, M2A*/M3A*, rabapuTbl 71 — 280.
cepum M2B*/M3B*/M3G*, rabaputbl 71 — 450.
cepum M2GP, rabaputbl 71 — 250.

(KomnaHnma ABB moxxeT 3anpocuTb AOMONHUTENBHYIO
WHbopMaumIo ANnAa NPUHATUA PeLEHNA O
NPUMEHUMOCTUN HEKOTOPBIX SNIEKTPUHECKUX MALUVH,
NCMNOJIb3YEMbIX B CUCTEMAX CMELNanbHOro Ha3Ha4YeHmA
UM co cneuunasnibHbIMU Moaudmkaumamm
KOHCTPYKLMN.)

OTU UHCTPYKUMM OENCTBUTENbHbI ANA ABUraTenen,
YCTaHOBJEHHbIX N XpPaHALMXCA Npu TemnepaType
oKkpy>xatowien cpeabl Bbiwe —20°C n Huxe +60°C.
O6paTtnte BHMMaHWE: paccmaTpuBaemble aBuraTenu
noAaxoAAT ANA BCEro AaHHOro ananasoHa. Ecnu
Temnepartypa OKpy>KaroLlen cpeabl BbIXOOUT 3a 3TU
npeaensl, obpatutecb B kKomnaHuio ABB.

1.3 YHudukauumna

Hapagy ¢ BbinonHeHnem TpeboBaHMn CTaH4apTOB,
OTHOCALUMXCA K MEXAHUYECKNM U 31IEKTPUHECKUM
XapakTepucTKam, ABUraTenu, npeaHasHayeHHble
OnA B3pbIBOOMACHbIX 30H, AOMKHbI TaK>Xe
COOTBETCTBOBATb OAHOMY UM HECKONbKUM U3
cnepyowmx esponencknx unu MOK-ctaHgapToB
OnA paccMaTpMBaEMOro Tuna 3aluuTbl.

EN 60079-0 (2004); O6wwue TpeboBaHMA K
MO3K 60079-0 (2004) anekTpoobopyaoBaHuio and
B3pPbIBOOMACHbIX Cpen

EN 60079-1 (2004); CTtaHngapT Ha obopyaoBaHue

M3K 60079-1 (2003) c B3pbIBO3aWNTON BMAa
«B3pPbIBOHENPOHMLUAeMasn
obonoyka»

EN 60079-7 (2003), CTaHgapT Ha obopygoBaHue
MO3K 60079-7 (2001) c 3awwmMTOoM BMaa «e»

EN 60079-15 (2003), CTtaHpapT Ha ob6opyaoBaHue
M3K 60079-15 (2001), ¢ 3awmTon Buaa «n»

EN 60079-15 (2005),
MO3K 60079-15 (2005)

prEN 61241-0 (2005); Obwme TpeboBaHnA K

MO3K 61241-0 (2004) anekTpoobopyaoBaHuio,
NMPUMEHAEMOMY B 30HaX,
onacHbIX Mo BOCMNIaMeHEHNIO
roptoyen nbinm

EN 61241-1 (2004); CTtaHpapT Ha obopynoBaHue

M3K 61241-1 (2004) ¢ 3awmTOn OT BOCMIaMeHEHUA
NbISN Y MblNIEHENPOHMLIaEMOE
obopynoBaHue (3awmTta Bmaa
<<'[D>>)

MpumevaHune. OTu cTaHAAPTLI, HA COOTBETCTBUE
KOTOpPbIM ABUraTeny cepTuULMpPoBaHbI,
repeyncneHbl B COOTBETCTBYIOLWEM cepTudukare.

HunskoBonbTHbIE aBUrateny ABB (oencTBuTenbHO
TONbKO AnA rpynnbl 1) MOXHO ycTaHaBnMBaTh B 30HaX,
COOTBETCTBYHIOLUMX CNeAYOWMM MapKUpOBKaM.
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3oHa KarteropuA MapKnpoBKu

1 Kateropua 2 unn Ex d, Ex de, Ex e
2 Kateropua 3 unm Ex nA
21 Kateropua 2 unu DIP, IP 65 unu Ex tD A21

22 Kateropua 3 unum DIP, IP 55
(HeTokonpoBoAALwan nNbinb), unu Ex tD A22

B cooTBeTcTBMU cO cTaHaapTamu cepum EN 500XX,
cepTULMPOBaHHbIE 3N1EKTPOABUraTENN UMEIOT
mapkuposky EEx BMecTo Ex.

Okpy>xatouiana cpena;
G — MCTOYHMK B3pPbIBOOMACHOW cpeabl — rasbl

D — UCTO4YHMK B3PbIBOOMACHOMN Cpefbl — roptoyas Mbifib

1.4 NMpepBapuTenbHble
npoBepKu

Mocne paccMoTPeHNA OBLIMX TEXHUYECKUX OaHHbIX
peKkoMeHAayeTCcA NPOBepUTb TakXXe AaHHbIe,
Kacalolmeca B3pblBO3aLUMTbl, HanpuMep:

a) rpynna rasos

OTpacnb lpynnarasa Twnrasa (npumepbl)
BapbiBoOnacHanA 1A Mponax
cpena, 1B 3tuneH
KpOME LaxT Inc Bopopop/aueTuneH

6) mapkupoBKa TemnepaTypbl

Knacc temnepatypel T1 T2 T3 T4 T5 T6 T125°C T150°C

Makc. 450 300 200 135 100 85 125 150
Temnepatypa’C

Makc. HarpeB 400 250 155 90 55 40 80 105
NOBEPXHOCTH,

K npu 40°C

Moa makcMmanbHbIM HarpeBoOM MOBEPXHOCTH
noapasymeBaeTCA Temrnepartypa BHyTpU
aneKTpoasurartena (potopa) AnA TemnepaTypHbIX
knaccos T1, T2 n T3 u TemnepaTypa Hapy>KHOW
NMOBEPXHOCTN aneKTpoasuratena (Kopnyc u (1nw)
NOALUMMNHMKOBbIE WNUTbI) ANA NPOYMX TemMnepaTypHbIX
Knaccos.

ObpaTtute BHUMaHWE: ABuratenn cepTunumpoBaHsl
n KnaccmduumpoBaHbl No ceoen rpynne. pynna
onpeaenaeTcA No OKpy>XKatoLlen 3ara3oBaHHON UIn
3anblIeHHON cpeae 1 Mo MapKUPOBOYHON
Temnepartype, pacCiMTaHHON Kak OyHKUMA
TemnepaTtypbl okpy>xatoLien cpegpl 40°C.

Ecnu geuraTtens 6yaeT pasMelleH B cpefe C
Temnepatypoi Boie 40°C nnu Ha BbicoTe bonee
1000 M Hap, ypoBHEM MOpPHA, CBAXNUTECH C hmpmoi
ABB ana nony4eHmA BO3MOXHO UMEOLLMXCA HOBbIX
HOMWHASIbHBIX AaHHbIX Y MPOTOKOSIOB UCMbITaHWI Ha
Tpebyemyto Temnepartypy.

Temnepartypa okpy>karoLlen cpebl He AoMmKHa ObiTb
HxKe -20°C.

B cnyyae BepoATHOCTM BO3AeNCcTBUA 6onee HU3Kom
TemnepaTypbl, 0bpaTntTecb B KomnaHmio ABB.
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2.
2.1 NpneMo4HbIN KOHTPOJIb

MonyyuB aBuraTenb, HEMELNEHHO NPOBepbTE, He
NoBpeansICA N OH BO BPEMA TPaHCMOPTUPOBKM
(HanpumMep, KOHUbI Bana, (hraHubl U OKpalLeHHbIe
NMOBEPXHOCTW), U B Cly4ae NoBpeXAeHVA HeMeaJ1EHHO
CBAXWTECH C IKCMNEeANTOPOM.

lNMpaBuna obpalieHnA

MpoBepbTe NPaBUILHOCTb AaHHbIX B 3aBOACKOW
Tabnnyke, Npex.ae BCero HanpaAXeHue, coeanHeHne
06MOTOK (3Be34a unn TPEyronbHUK), Knacc, Tun
3aWmThl U TEMNEpaTYPHYO MapKUpoBKY. Ha Bcex
ABUraTenax, 3a UCKIIlYEHNEM CaMblX MasblX
rabapuToB, B 3aBOACKON Tabsinyke ykasaH Takxe
TWN NOALNMHUKOB.

B cny4ae npumeHeHua B npMBodax ¢ npeobpasoBaresiem
4acToTbl, NPOBEPbTE MaKCUMalbHYIO Harpy304Hyo
CMNOCOBHOCTb, AOMYCTUMYIO B COOTBETCTBUM C HYaCTOTOM,
YKa3aHHY Ha BTOPOM 3aBOACKOWN Tabnnyke.

2.2 TpaHcnopTUpOBKa
U XpaHeHue

[suratenu cnegyeT XpaHUTb BHYTPU CyXUX NOMELLEHWUIA
(npw Temnepatype Bbiwe —20°C), cBO6OAHbIX OT
BMbpauun u nbinwn. MNMpun TpaHCNOPTUPOBKE cnedyeT
nsberaTb BO3AENCTBUA yAapPOB, NaAeHNA U BIIAXKHOCTMW.
Mo Bonpocam [onyCTUMOCTU APYrMX YCOBUM
obpawlaniTecb B kKomnaHmio ABB.

HesalmuweHHble mecTa (Topubl Bana v dnaHubl)
apuraTtenA A0MKHbl 6blTb 06paboTaHbI
@HTUKOPPO3MOHHLIM CPeACTBOM.

[nA npegoTBpalleHna M3MEHEHMA cocTaBa CMasku
pekoMeHayeTCcA BpeMA OT BPEMEHW NPOBOpa4MBaTh
Basn pyKown.

[nAa npepoTBpalleHna KoHAeHcaumn Bnaru

B aneKTpoAaBuraTtene pekoMmeHayeTcAa ncnosnib3oBaTtb
aHTUKOHAEHCAaTHble HarpeBaTesnn, ecnu asuraTtesb
MU OCHaLLEeH.

B ocTaHOBNEHHOM COCTOAHMM 3NeKTpOoABUraTe b

He [0MKeH NnoaBepraTbcA BO34ENCTBUIO KaKMX-Nnbo
BHELUHMX BUOpaLUi, NPeBbILLaoWMX BEJIMYUHY

0,5 Mm/c, BO n3bexkaHne NoBpeXXAeHNUA NOALUUMHUKOB.

[suratenu, ocHalleHHble LNIMHAPUYECKUMN
PONMKOBLIMU 1 (MNK) paananbHO-YMOPHbLIMM
NoAWMNHUKaMK, AOMKHbI 6bITb 3a6710KMPOBaHbI
Ha BpeMA TPaHCNOPTUPOBKM.

2.3 MNoabem

Bce anekTpoasuratenu komnaHum ABB, BeC KOTOpbIX
npesbIWaeT 25 Kr, 0CHaLaTCA NOALEMHbLIMA
npoyLwmnHamMn unu psuiM-6ontamu.

[nAa nogbemMa anekTpoasuratensa AonyckaeTcA
1Cnosb3oBaTth TOSbKO WTATHbIE NOAbEMHbIE
NPOYLWWHbLI UNK pbIM-60MTbI. VIX Henb3A Ucrnonb3oBaTb
OnA nogbema AsuraTenA ¢ NoAKMoYeHHbIM K HEMyY
Apyrum obopynoBaHuem.
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MoAbeMHble NPOYLUNHBI BCTIOMOraTesIbHOro
06pynoBaHua (Hanpumep, TOPMO30B, OTAENbHbIX
BEHTUIATOPOB OXJTAaXKAEHUA) U KOPOHOK BLIBOAOB
3anpeLyaeTcA Ucnonb3oBaTh AnA NoAbema
anekTpoaBUrartens.

LleHTp TAXECTW gBuraTenemn ¢ ogHNM rabapuTom
Koprnyca MOXeT BapbMpoBaTbCcA N3-3a PasdHbiX
MOLLIHOCTEN, MOHTaXHbIX UCMIONTHEHWNIA N
KOMMEKTYHOLNX NU3OENMUNA.

3a noBpeXxaeHHble prM-GOJ'ITbI noagHMMaTb HENb3A.
I'Ipe>|<,u,e YeM NnpucTynaTb K nogbemy, yﬁe,lJ,I/ITer

B OTCYTCTBUU noapex,quMVl prM-6OJ'ITOB mnn
LWTaTHbLIX NOABbEMHbIX MPOYLINH.

PbIM-60nTbI, 3aKperneHHble Ha pe3bbe, HeobXxoaMMOo
3aTAHYTb nepen noaobeMoM ABuUratena. |_|pl/l
Heo6X0AMMOCTU MOSIOXKEHNE PbIM-60/1Ta MOXKHO
OTpEerynupoBaTb, UCMONb3yA NOAXOAALIME LWanbbl

B Ka4ecTBe NpOCTaBOK.

Y6eauTech, 4TO UCNONb3yeTcA Haanexallee
nogbemMHoe 06opyAoBaHMe U pasmep KpPHoKoB
COOTBETCTBYET NOABEMHBIM MPOYLIMHAM.

MopgHumanTe aBuratenb OCTOpPO>XKHO, YTOObI HE
noBpeanTb yCTpOI?ICTB& 1 Kabenu, NoAKNI0YEHHbIE
K ABuraTtersnto.

2.4 Bec anekTpoaBuratensa

O6wmin Bec gpuraTtenA ¢ O4HUM U TeM Xe rabapuTom
Kopryca 3aBUCUT OT HOMUHASIbHOW MOLLHOCTH,
MOHTa>XHOI0 UCMOMHEHNA U BCNIOMOraTeSbHOro
obopynosaHuA.

B Tabnuue HuXe ykasaH pac4eTHbIN MaKcuMalbHbIN
BEC CTaHAapTHbIX ABUraTenen ¢ pasHbiMu
marepuanamv Kopnycos.

TouHbIn Bec auratenein ABB, 3a ncknoyeHmem
cambIx manbix rabapuTtos (56 n 63), ykasaH B
3aBO/ACKOM Tabnunuke.

3. YctaHOBKa v BBO[
B 3KCnnyaTtauuio

BHUMAHUE

OTknounTe 1 3abnoKNpynTe BKIOYEHUE
3NEKTPONUTAHNA, NPEXAE YEM NPUCTYNaThb
K BbINOSIHEHNIO paboT Ha aBuratene unu
npuBoaMMoM obopyaoBaHuun. Yboeamtech

B OTCYTCTBMU B3PbIBOOMNACHOW Cpeabl BO

BpemMA BbINOJIHEHUA pa60T.

3.1 O6bwume cBeageHun

Bce ykasaHHble B 3aBOACKOM Tabnnyke aaHHble,
OTHOCALLMECA K cepTudukaumm, Heobxoanmo
TWAaTEeNbHO NPOBEPUTb, YTOObLI y6eanTbeA B TOM, YTO
3awmuTa aBuratena COOTBETCTBYET C OKpY>KatoLlen
cpene u 30He.

Heobxoaumo cobntogate TpeboBaHWA CTaHAapToB
EN 1127-1 (Explosion prevention and protection),

EN 60079-14 (Electrical installations in hazardous
areas (gas)) n EN 50281-1-2/ EN 61241-14 (Electrical
installations in hazardous areas (combustible dust;

selection and installation)). Ocoboe BHMUMaHve cnegyeT

O6paTVITb Ha TO, KaK TeMmnepartypa BoCrjiaMeHeHnA
M TONLWWHa CoA NblJ1In COOTHOCATCA C TemnepaTypHon
MapKI/IpOBKOI7I aBurartena.

CH/MMUTE BO3MOXHYIO BIOKUPOBKY, UCMOSIb3YEMYHO
BO BpeMA nepeBo3ku. [loBopaunBas Ban pykon,
npoBepbLTE, YTO OH BpalaeTcA cBO6OAHO, eCrv 3TO
BO3MOXHO.

[Buratenun ¢ ponMKoBbIMU NOALIMMHUKaAMU
OkcnnyataunAa asuratena 6e3 pagnanbHON Harpy3ku
Ha Basn MOXeT NoBpeaUTb PONMKONOALLIMMHUKMN.

Osuratenu c paguanbHO-YNOPHbIMU
noAwunHUKamm

Okcnnyatauuna asuratenA 6e3 0CeBow CUIbl HY>XXHOrO
HanpaBsfeHMA OTHOCUTENbHO Basia MOXET NoBpeanTb

Mabaput AnoMuUHUN YyryH B3pbiBO3awumTa pap.maano-ynoprll?l NOOLWUMHMK.

Pasmep Bec, kr Bec, kr Bec, kr

71 8 13 - BHUMAHME

80 12 20 38 [na pBuratenen ¢ paavanbHO-yNopHbIMU

?80 ;; jg Zg noawunHukamm B ucnonHenum Ex d n Ex de

112 6 50 75 0ocCeBas Cuna HU NPU Kaknx yCrnoBuAX He OO0SMKHA
132 63 90 108 MEHATb HarnpaBieHne, MOCKOSIbKY Npu 9TOM

160 110 175 180 MEHAETCA BENNYMHA 3230P0B B3PbIBO3aLUMTHI
180 160 250 220 M fa)ke BO3MOXEH KOHTaKT!

200 220 310 350 Twn noAWwmMnHMKa yKasaH B 3aBOACKOWN Tabnuyke.
225 295 400 450

250 370 550 550 OBuratenun co cMa3o4yHbIMU HUNMENAMMU

280 405 800 800 Mpy nepBOM Nycke aNekKTpoaBUraTens uiv nocne
315 - 1300 1300 €ro ANIMTENbHOrO XpaHeHNa UCNOoNb3yNTe YyKasaHHoe
355 - 2500 2500 KOJINYECTBO CMa3KMU.

400 - 3500 3500

450 i 4600 ) Bonee nogpobHaA NHCTPYKUMA NPMBOAUTCA B pasgesne

Ecnn gBuraTtenb ocHalleH TOPMO30M U (Mnn) nnm
OTAEeNbHbIM BEHTUMATOPOM, 3anpocuTe AaHHbIe MO
Becy B komnaHun ABB.
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[suratens, yCTaHaBI'II/IBaeMbII7I B BepTukKalibHOe
nono>xeHne sasioM BHMU3, A0JI>XKEeH UMEeTb KOXYX ANnA
npenoTepalleHnAa nageHnA noCTOPOHHUX npegmMmeToB
N nonagaHna XUAKOCTen B BEHTUNALUMOHHbIE
oTBepCcTUA. TaKle 3awunTy MOXHO obecneunTb Takxe
C NOMOLLbIO OTAEJIbHOIO KOXXYXa, He 3aKpernjieHHOro
Ha aBuraTtene. B aTom cny4yae Ha gsuraresie ooJiKHa
ObITb 3TUKETKA C npenynpexaneHnem.

3.2 [NpoBepka conpoTUBJIEHUA
n3onAauumn

MpoBepbTe conpoTUBNEHME U30NALMN Nepes BBOAOM
B 3KCMyaTtauumio 1 B cnydae noao3peHuns, 4To
obmoTKa BnaykHas.

BHUMAHMUE

OTknounTE N 3ab6NOKUPYNTE BKITHOYEHUNE
SMEKTPONUTaHUA, NPeXae Yem NpucTynatb
K BbIMOSIHEHWIO paboT Ha aBuratene unm
np1MBOAMMOM 060PYA0BaHUN.

Y6eauTechb B OTCYTCTBMM B3PbIBOOMNACHOMN Cpeabl
Npu NPoOBEPKE COMPOTUBIEHMA N30NALIMMN.

ConpoTtueneHne nsonaumu, npuseaeHHoe K 25°C,
OO/HKHO NpEeBbIWAaTh CNPaBoYHOE 3HAYEHNE,

T.e. 100 MQ (n3mepaeTca npu Hanpa>xeHun 500 unn
1000 B nocToAHHOro Toka). 3HadeHme conpoTMBIIEHMA
n30nAuMKn crneayeT YMEHbLUMTb BABOE Ha KaXkable
20°C noBblWweHMA TemnepaTypbl OKpY>XarLen cpeapl.

BHUMAHUE

Bo nsbexxaHne nopaxkeHus aneKTpu4eckum
TOKOM, KOPMYC aM1IeKTpoABuraTena gomkeH 6biTb
3a3emsieH, a 06MOTKU cnefyeT paspaxkaTb Ha
Kopnyc cpasy Nocne Kaxaoro usMepeHus.

Ecnu conpoTnBneHne He AOCTUraeT CnpaBoOYHOro
3HAYeHUA, 3HAYNT, OOMOTKU CAIMLLKOM BfiaXKHbIE U
noanexar cywke B nedn. Temnepartypa B neuyu: 90°C
B TeyeHune 12—16 yacos, 3atem 105°C B TeueHune
6—8 vacos.

Ha BpemsaA cylwKu Heo6XoaAMMO CHATL CMMBHbIE NPOBKU
WU OTKPbITb KPaHbl, €CNN OHW YCTaHOoBIEeHI. [1ocne
CYLLKWN NPOB6KK AOSMKHbI 6bITb YCTAHOBMIEHbI HA MECTO.
[axke ecnu crnvBHbIE NPOBKU YCTAHOBSEHbBI, ANA
npocyLnBaHMA PeKOMEHAYEeTCA CHATb TOpLEBbIE
LWMTbI U KPbIWKN KOPOOKU BbIBOOOB.

O6MOTKM, NPOMOKLLME B MOPCKOW BOAE, Kak NpaBuso,
Heobxo4MMO nepemoTaThb.

3.3 dyHaameHT

Monb3oBaTenb HECET NOMHYK OTBETCTBEHHOCTL 32
MOArOTOBKY chyHAameHTa.

MeTannuyeckue pyHAaMEHTbI AOMKHbI ObITb
OKpaLLeHbl aHTUKOPPO3MOHHOW KPacKOW.
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CDpr,ameHT OOJ>KEH ObITb POBHbIM 1 AOCTATO4YHO
CTOMKNM K BO3MOXXHbIM ycnnmam B pexnme KOpoTKoro
3amblKaHuA gsuratena. Ero KOHCTPYKLUMA N pasMmepbl
L0OJDKHbI UCKNKOYaTb nepegadvy BI/I6paLlI/II/I Ha
apurartesib 1 BOBHMKHOBEHUe pGSOHaHCHOVI Bm6pauvm.

3.4 banaHcupoBKa u nocagka
nonymygT v pemMeHHbIX
IUKUBOB

Banbl anekTpoasuratena, Kak npasuno,
6anaHcmpyoTcA ¢ NONyLWNOHKOW. Ha Bany umeetca
KPACHARA Haknelka ¢ TeKCTOM «cbanaHCupoBaH
¢ nonywrnoHkon» (Balanced with half key).

Mpn 6anaHcMpOBKE C NMOSTHOW LUMOHKOW Basn OTMEYeH
XKENITOW Haknenkon ¢ TEKCTOM «cbanaHcMpoBaH
C NONHoW WnoHkom» (Balanced with full key).

Mpun 6anaHcpoBKe 6e3 WNOHKM Ban oTMedeH CUHEW
HaKNenkowm ¢ TeKCTOM «cHanaHcMpoBaH 6e3 LUNOHKMW»
(Balanced without key).

MonymydTbl UNN peMEHHbIE LKUBbI AOMKHbI
6anaHcmpoBaTbCA nocne 06paboTKU WNOHOYHOM
KaHaBKuW. banaHcMpoBKa AOMKHA BbINONHATLCA MO
MeToay, COOTBETCTBYIOLWEMY AaHHOMY
AneKTpoaBuraTesnto.

OnAa nocagkv nonymMydT U peMEHHbIX LKUBOB Ha
Ban BO usbexkaHve NoBpexXaeH1A NOALUNMIHUKOB U
YMOTHEHWUIA UCMONBb3YETCA CNeUnanbHbIi MHCTPYMEHT.

He 0onyckaeTcA npoBOAUTb Nocaaky Ui AeMOHTaX
I'IOJ'IyMqu)TbI N peMeHHOro wkKmnea nocpeancTtsom
yOapoB, a TakXxe AeMOHTUPOBAaTb UX, onunpaa pblyar
Ha Kopnyc asurartena.

3.5 MoHTaX u BbipaBHUBaHue
aneKkTpoasuraTtenn

Bokpyr anekTpoasuratensa AOMKHO 6bITb 4OCTATOYHO
MecTa AnA cBoH6OAHOro NPOXOXKAEHUA NOToKa
Bo3ayxa. CBeAeHUA 0 MUHUManbHbIX TpeboBaHNAX

K cBOGO4HOMY MPOCTPaAHCTBY N03aamn KoXyxa
BEHTUNATOPA OXNaXAEHMA MOXHO HaWTU B
OOKYMeHTauun Ha n3genue unu Ha rabapuTHbIX
YepTexax, UMeloLNXCA B UHTEpHeTe:
www.abb.com/motors&drives.

O6ecneyeHune npaBUIbHOIro BbipaBHMBaHUA Ba>XHO
OonA npenorepalleHnA Bbixoga n3 CTpoA
noAawnnHUKOB, Bmﬁpaumm, noBpexaneHumaA sana

" MyqThbl.

MoHTax aBuratena Ha oyHaameHTe ocyLecTBAeTCA
C MOMOLLbIO COOTBETCTBYIOLWMX 60NTOB MW WNNNEK

C NPYMEHEHUEM NPOKNaAoK Mexay hyHAaMEHTOM

W nanamu asuratens.

[nA BblpaBHUBaHWA OBUraTena UCMonb3ynTe
noaxoaalme MeToapl.
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Ecnu TpebyeTcA, npocBepnuTe YyCTaHOBOYHbIE
OTBEpCTUA 1 3aPUKCUPYATE YCTAHOBOYHbIE WTUQTHI.

To4HOCTb Nocagku nonymydThbl: NPOBEpPbTE, YTO
OTKNoHeHue b coctaBnAeT meHble 0,05 MM, 1 4TO
pasHocTb al - a2 Toxe meHbLwe 0,05 mm. Cwm. puc. 3.

MpoBepbTe BbipaBHMBaHWE elle pas nocne
OKOHYaTeNbHOW 3aTAXKM 6ONTOB UMK LINUNEK.

He npeBbilwanTe AonycTUMbIE HArPy3Kn Ha
NOALMHUKY, YKa3aHHbIe B AOKYMEHTALWN Ha U3fesme.

3.6 Cana3ku v peMmeHHanA
nepepava
MpukpenuTe gsuraTens K canaskam CorfiaCHO PUCYHKY 2.

YcTaHoBUTE canasky ropu3oHTaNIbHO B O4HOM
nnockocTu. lNpoBepbTe, YTO Ban ABuraTesnsa HaxoauTcA
B OAHOM HarpaefeHnn ¢ NPMBOAHbLIM BaJIOM.

PeMHM [OMXHbI 6bITb HATAHYTLI B COOTBETCTBUN
C WHCTPYKUMAMM NOCTaBLUMKA NPUBOAUMOIO
o6opynoBaHuA. [Npu 3ToM 3anpeLleHo npeBbiwaTh
MaKcuMmarbHble Yyeunua (paananbHble Harpy3ku
MOALUNMHMKA), YKa3aHHble B JOKYMEHTauun Ha
nsgenve.

BHUMAHUE

[MepeTAHYThbIN peMeHb NOBPEXAAET MNOALUNNHNKN
N MOXET NPUBECTU K pasnomy Bana. [ina
nsuratenen B ucnonHeHun Ex d n Ex de
Ype3MepHoe HaTAXKEHNE PEMHA MOXXET bbITb
ornacHbIM 1 MO NPUYMHE BO3MOXXHOIO B3aMMHOI0O
KOHTaKTa C AeTanAMu niamAracALlero nyTu.

3.7 ABuraTtenu co C/IMBHbIMU
npobkamu AonNA KoOHAeHcaTa

MpoBepbTe, 4TOObLI CAMBHBLIE OTBEPCTUA U NPOGKN
6bINN HanpaBneHbl BHAUS.

[Buratenu c 3awMTon TMNA «N» U C 3aLUUTON TUNA «e»
[Buratenu ¢ 3aKpbIBaIOLLMMUCA NNACTMACCOBbLIMM
NpobKamu CMMBHbIX OTBEPCTUI MOCTaBNAKTCA C
3aKpbITbIMU MPOOKaMK y antoOMUHUEBbIX ABUraTenei

N C OTKPbITLIMW Y YYTYHHbIX ABUraTenei. B uncton
cpene OTKPOUTe CNMBHbIE NPOGKK Nnepe Hayanom
aKcnnyaTauum gsuratensd. B ycrnoBmAx BbICOKOW
3anbIfIeHHOCTN CreayeT 3aKpbiTh BCE CIIMBHbIE
OTBEpPCTUA.

B3pbiBOHENpoOHMLIaeMble ABUraTenu

CnuBHble NPOBKM PaCMONOXEHbI B HUXXHEN YacTu
TOpLUEBbIX LUMTOB, YTOObI KOHAEHCAT MOF BblTEKaTb

n3 geuratena. NoBepHUTE HaKaTHYIO rOI0BKY NPO6KM,
4YTO6bI NPOBEPUTL CBOBOAY €€ NepeMeLLeHNns.

MbineB3pbIBO3aLULEHHOE UCTIONTHEHNE

CnuBHble 0TBEpPCTMA BCex ABurartenen B
MNblNIeB3PbIBO3aLUMNLLIEHHOM UCMONMHEHUN AOMXKHbI 6bITb
3aKpbIThI.
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3.8 Kabenu n aneKktpuyeckue
coeAuHeHuA

B kopobke BbIBOAOB CTaH4APTHONO OAHOCKOPOCTHOrO
ABuraTena, Kak NpaBuno, NpeayCMOTPEHbI WeCTb
rnaBHbIX 32>KNMOB U HE MEHee OJHOro 3aXKmuma
3a3eMreHns.

Kpome cunoBbiX KNemMm 1 3a)KMMOB 3a3eMeHUA,
B KOpOBKe BbIBOAOB MOTyT ObiTb NPeayCMOTPEHbI
COeVHEeHNA AnA TEPMUCTOPOB, HarpeBaTebHbIX
9MEeMEHTOB MNN APYrMx BCMOMOraTenbHbIX YCTPOWCTB.

[nAa nogknto4eHna Bcex cunoBbixX Kabenen
Heo6Xxo0AMMO MCNONb30BaTb COOTBETCTBYIOLLME
KabenbHble HaKOHEeYHUKKN. Kabenn ana
BCMOMOraTesbHbIX YCTPOMCTB MOXHO NOAKo4YaTb
K UX KNeMMHbIM Kopobkam 6e3 A0NONHUTENLHON
NOAroTOBKMW.

[Buratenun npegHasHa4eHbl TOMbKO ANA
cTaumMoHapHoro MoHTaxa. Ecnu He ykasaHo vHoe,
pesbbbl KabenbHbIX BBOAOB — MeTpudeckune. Knacc
3awmThl 1 IP-knacc kabenbHOro yrnnoTHEeHNA OOMKEH
6bITb HE HMXXE COOTBETCTBYIOLLIEro Krnacca Kopobku
BbIBOJOB.

YbeanTecb B TOM, YTO UCMOSb3YIOTCA TONBKO
cepTMduUMpoBaHHble KabenbHble YyNnoTHEHUA ansa
nBuratenen B UCNOMHEHNM C 3aLlUNTON TUNa «e» U BO
B3pPbIBOHENPOHMLIAEMOM MCMONHeHUW. [inAa aBuratenemn
C 3aWwmTomn BUAa «n» KabenbHble YNNOTHEHNA OOMKHbI
cooTBeTcTBOBaTh cTaHaapTy EN 60079-0.

MpumeyaHue.

Kabenu fonxHbl 6biTb MEXaHNYECKN 3alUULLEHbI

1 3akpenneHbl B6M3n KOpobKn BbIBOAOB COrfacHo
COOTBETCTBYIOWNM TpeboBaHMAM CTaHaapTa

EN 60079-0 n MmeCTHbIX cTaHOapToB (Hanpumep,
NFC 15100).

Heuncnonbsyemble KabesfbHble BBOAbI OOKHbI ObITh
3aKpbIThbl 3arnyLlwKamMmm B COOTBETCTBMU C KI1acCoOM
3awmThl 1 IP-knaccom Kopobkun BbIBOLOB.

CTteneHb 3aWuTbl aonamMeTp yKasaHbl B
OOKYMeHTaunn KabenbHOro YNNIOTHEHUA.

BHUMAHUE

Wcnonb3ynte B kabenbHbIX BBOAAX NOAXOAALLME
kabenbHble YNIOTHEHWA, COOTBETCTBYOLIME TUMY
3aWmThl U TUNY 1 guameTpy kabens.

3asemneHue cnepnyet BbINOJIHUTL COrNNMacHO MeCTHbIM
npasunam 00 NOOKIKOYEeHUA ABUraTesia K CeTwu.

3axxnm 3a3eMneHna Kopnyca AOJIKEH ObITb
NOAKIOYEH K WnHe 3a3emnennna (PE = protective
earth) kabenem B cooTBeTCTBUM C Tabn. 5 ctaHpapTa
EN 60079-0.
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MuHumanesHas niaowanb Ce4HeHns 3alluTHbIX
npoBoAoB

Mnowanb nonepeyHoro cevennsa MuHUManbHas nnowanb ceveHus
(ha30BbIX NPOBOAOB YCTAHOBKM, COOTBETCTBYIOLErO 3aLMTHOIO

S, mm? nposoaa, S,, MM?
S<16 S

16<S <35 16

S>35 058

Kpome Toro, BHeLIHUe yCTPONCTBA 3a3EMMAIOLLEro 1K
3alUUTHOro COEANHEHMNA SNEKTPOYCTAHOBKU AOMKHbI
obecneunBatb 3PPEKTUBHOE NOAKIIHOHEHUE

K NpoBOAy C CE4YEHMEM HE MEHEE 4 KB. MM.

KabenbHble coeiMHEHNA MeX Yy CEeTbIo U Knemmamm
asuratenAa 4oSHKHbl 0OTBeYaTb TpeboBaHMAM
HauUMOHasnbHbIX CTAHAAPTOB MO MOHTaXy UNu
ctaHpapTa EN 60204-1 B cooTBETCTBUU

C HOMMHAITbHbIM TOKOM, yKa3aHHbIM Ha 3aBOACKOWN
Tabnuyke.

Yb6eautecb B TOM, 4YTO 3alumMTa aBuratensa
COOTBETCTBYET OKPY>KatoLLen cpese U KNMMaTuiecknm
ycnosuAM. Hanpumvep, Boga He fomkHa nonagaTb

B ABUraTenb Un B KOPoHKM BbIBOLOB.

YnnoTHeHA KOPObOoK BbIBOAOB (32 UCKITIOYEHMEM
ncnonHeHuna Ex d) gomkHbl 6bITb NpaBuibHO
NMOMeELLEHbI B LUTATHbIE KaHaBKW, YTO6bI 06ecneynTb
cooTBeTCTBMe 3aABneHHoMy |IP-knaccy. HennoTHocTb
MOXeT MPMBECTU K NonaaaHuio BoAbl UNu Nbinu

B KOPOOKY BbIBOJOB, YTO CO3[aeT ONacHOCTb
NCKPOBOro paspaaa.

3.8.1 B3pbiBOHenpoHuuaemble
aABuraTenu

KOpO6KI/I BbIBOOOB MMEIKOT ABa TUNa 3aluThbl:

— Ex d ana guratenen M2JA/M3JP;
— Ex e ona guratenen M2KA/M3KP.

OBuratenu Ex d; M2JA/M3JP

OnpepeneHHble KabenbHble YNOTHEHNA 0406PEHbI
ana obecneveHna MakcumarnbHOro cBo604HOro
NpoCTpaHCcTBa BHYTPW KOPobKM BbIBOAOB. Huxe
NPUBOAATCA CMPaBOYHble AaHHble 0 CBO6OAHOM
NPOCTpaHCTBE ANA paccMaTpuBaeMblX ABUraTenen.

Twn PacnpepenutenbHaa Twn PacnpepenutensHan

asuratena  Kopobka Asuratensa kKopobka

M2JA 80-400 o6bem cBob6ogHoro  M3JP o6bem cBOH6OAHOrO
npocTpaHcTBa npocTpaHcTBa

80 - 132 1,45 -1,7 pv® 80 -132 1,45 -1,7 pm®

160 - 180 3 om® 160-180 5,2 gm®

200 - 250 8,5 am® 200-250 10,5 gm®

280 - 315 15 om® 280-315 24 gv®

355 - 400 79 om® 355-400 79 gme

Mepen 3aKpbITMEM KPbILKN KOPOOKM BbIBOAOB
ybeanTecb B OTCYTCTBMU MbINK Ha Hen. Ouuctute
NMOBEPXHOCTb M CMaXXbTE ee He3aTBepaeBatoLlen
KOHTaKTHOW CMa3KOMW.
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BHUMAHUE

Ecnu gBuratens HaxoamTcA BO B3pbIBOOMACHOMW
cpefe, He OTKpbIBanTe ero UM KopooKy
BblBOAOB, MOKa ABUraTtesb eLle HarpeT U B Hem
nUMeeTCA INEKTPUHECKUA 3apAa.

OBuratenu Ex de; M2KA/M3KP
Ha KpbiwKe KOpobKK BbIBOAOB UMEETCA MapKNpoBKa
«e» Unn «Ex e».

Y6enmtecb B TOM, YTO NOAKIIIOHEHNE BbIBOOB
BbIMNOJIHEHO B TOYHOM COOTBETCTBUM C MOPALKOM,
OMMCaHHBIM B MHCTPYKLUMAX MO MOAKITIOYEHUIO,
KOTOpPbIE MMEIOTCA BHYTPU KOPOBKW BbIBOLOB.

MMyTb yTeYKM 1 3a30pbl AOMKHbI YAOBNETBOPATL
TpeboBaHuAm cTaHgapTa EN 60079-71.

3.8.2 lNbineB3pbiBO3alMLLEHHbIE
aAsuratenu (DIP, Ex tD)

B cTaHpapTHOM BapraHTe OCHalleHuA asuratenen
KopobKa BbIBOAOB pacnofnioXKeHa CBepxy, a 0TBepCcTuaA
AnA BBoAa kabenen ectb ¢ 06emMx CTOPOH KOPOOKMU.
[MonHoe onucaHve NpPMBOAMTCA B JOKYMEHTAUMKN Ha
nsgenve.

O6paTtuTe ocoboe BHMMaHUE Ha YMIOTHEHNE KOPOOKM
BbIBOJOB 1 Kabenemn anA npegoTBpalleHnsa nonagaHma
roptoYven nbininm B KOPobKy. BaxkHO NpoBepuTb, YTOObI
BHELLHWe YNNOTHEHUA BbIN B XOPOLLEM COCTOAHUU U
3aHumanv npasBubHOE MOMOXEHNe, NOCKOMbKY OHU
MOTYT NONYYUTb NOBPEXAEHNA UNN CMECTUTLCA B X04e
MaHUMyNALUA C HAMMW.

3akpbiBanA KpbIKY KOPOOKN BbIBOAOB, Y6eanTech

B TOM, 4TO Ha ee NOBEPXHOCTAX He ocena Mbiflb

1 NpoBepbTE, B XOPOLUEM JIN COCTOAHWUN YNNTOTHEHUE.
Ecnu HeT, OHO NOANEeXUT 3aMeHe YNoTHEHNEM U3
maTtepuana, obnagarowero aHanornYHbIMu
CBONCTBaMW.

BHUMAHUE

Ecnn pBuraTenb HaxoouTcA BO B3pbIBOONACHON
cpeae, He OTKPbIBanTe ero Ui KopobKy
BbIBOZOB, MOKa ABUraTesb eLle HarpeT U B HEM
MMeeTCA ANEKTPUYECKUIA 3apAa.
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3.8.3 NoaknioyeHUA ANA pa3fNyHbIX
cnocob6oB nycka

B Kopobke BbIBOAOB CTAH4APTHOrO 0AHOCKOPOCTHOMO
Apuratena, Kak npasumno, NpeayCMOTPEHbI LWECTb
rMaBHbIX 32)KMMOB U HE MEHee 0QHOro 3axkmma
3a3eMiieHnA. JTO NO3BOSIAET UCNONb30BaTh NPAMOWA
NYyCK UMK NMyCK NepeKnto4eHneM CO 3Be34bl Ha
TpeyronbHuK. Cm. puc. 1.

[InA ABYXCKOPOCTHbIX U CrieunanbHbIX ABUraTenem
COeaMHEHNe NUTAHUA AOMKHO ObITb BEIMNOJIHEHO
COrnacHo yKasaHWAM BHYTPU KOPOBKM BbIBOAOB UMK
B PYKOBOJCTBE MO 3KChnyaTauum aBuratens.

HanpsaxeHne 1 coeanHeHne yKkasaHbl B 3aBOACKOWN
Tabnuyke.

MpAamoun nyck:
MNcnonb3oBaTb MOXKHO coeanHeHue Y unm D.

Hanpuwmep, 690 VY, 400 VD ykasbiBaeT Ha
coeauHeHne Y ana 690 B n coeguHenne D gna 400 B.

Myck ¢ nepekilo4eHneM co 3Be3Abl Ha TPEYroNbHUK:
Mpu nycKe ¢ NepeKnoYeHnem co 3B8e3/bl Ha
TPeyronbHUK HanpsAXeHWe ceTu A0MKHO
COOTBETCTBOBaTb HaMpAXeHUIo ABuraTena npu
COEOVNHEHUMN TPEYroNbHUKOM.

CHumunTe BCce nepemMblvku C KNEMMHOWN KONOAKM.

[na aBuratenen B UCNOMHEHUM C 3alUMTON TUNa «e»,
Kak npaBuo, fonycKaeTcA TONbKo 06a meToaa nycka
ABuraTenen: n NPAMON NycK, N MNYCK NEPEKITHYEHNEM
CO 3Be3/bl Ha TpeyronbHuK. B cnyyae nycka
NepeKIIloYEHNEM CO 3B€3bl Ha TPEYroNbHNUK,
[OMyCKaeTCcA NPMMEHEHNE TONMbKO 0406peHHOro
Ex-o6opynoBaHuA.

Apyrue cnocobbl nycka n )XecTKue ycrioBua nycka
Ecnn ucnonbsyotca apyrue cnocobbl nycka,
Hanpumep, YCTPOWCTBO NMaBHOMo Nycka, unu

B cny4dae 0coHEeHHO TAXENbIX MYCKOBbIX PEXMMOB,
npeaBapuTenbHO NPOKOHCYNIbTUPYATECH B KOMMNaHWM
ABB.
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3.8.4 NopgknioyeHune
BCnomMmoraTtesibHOro
obopynoBaHua

Ecnu pBuratens ocHalleH TepMUCTOPaMn UM UHBIMU
TepmomeTpamu conpoTtumsnenus (Pt100, Tepmopene
W T.4.) ¥ BCNOMOraTenbHbIMU YCTPONCTBaMMU,
peKOMeHAyeTCA NOAKMIYATb U UCMOMb30BaTb UX
OOMKHbIM 06pasom. [11A HEKOTOPbIX BUAOB 3aLMThI
MCMNOJIb30BaHMe TEPMO3alUMThI ABMAETCA
obAasaTtenbHbIM TpeboBaHMeM. bonee noapo6Hble
CBeJeHNA MOXKHO HaWTW B JOKyMEeHTaumu,
npunaraemou K gsuratento. Cxembl coeanHeHnn ona
OOMONHUTENBbHBIX YCTPOWUCTB U COeANHUTENBHBIE
AeTany Haxo4ATCA BHYTPU KOPOOKM BbIBOLOB.

MakcumanbHOe HanpsA>XeHne U3MepPUTENbHONW Lenu
OnA TepMucTopos: 2,5 B. MakcumanbHbIn TOK
namepuTenbHon uenu ana anemenToB Pt100: 5 MA.
Bonee BbICOKOE HanpAXXeHne nn TOK MOXEeT Bbi3BaTb
OLWMOKM B NOKa3aHUAX.

3.9 CoeanHeHUA U HanpaBneHue
BpaLlleHunA

[Buratenb BpalwlaeTcaA Nno 4acoBOMW CTPENKe, ecnm
CMOTpPETb Ha TopeL, Bana ¢ NpUBOAHON CTOPOHbI, a
noAaKn4YeHne nocnegosarensHocTn pas L1, L2, L3 k
3aXXumam COOTBETCTBYET pucC. 1.

HanpaBneHme BpalleHnA N3SMEeHAIOT, MOMEeHAB
MeCTaMn KOHUbI No6bIX ABYyX NpoBOAOB NUTaHUA.

Ecnun gBuraTens ocHauleH BEHTUNATOPOM
OAHOCTOpPOHHEero BpaweHuA, npoeepbTe, H4TO
Hanpae/eHne BpalleHnA COOTBETCTBYET HanpaBfieHuto
CTpesiku, HaHEeCEeHHOW Ha aBuraTernb.

3.10 3awmTa OT NneperpysKu u
3aKJ/IMHUBaHUA

Bce anekTpoaBuraTenu afis onacHbIX 30H AOKHbI
ObITb 3aLUMLLEHbI OT NMEPErpy30K, CM. CTaHAAPThI
IEC/EN 60079-14 n IEC 61241-14.

[nAa pBuratenen ¢ 3awmuTon Tuna «e» (Ex e)
MakcumarnbHoe BpeMA cpabaTbiBaHNA 3aWNTHbIX
YCTPOWCTB He A0IMKHO ObITb AOMbLIE, YeM BpemA t,
yKasaHHOe Ha 3aBOACKOW Tabnuyke agsuratens.
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4. JkcnnyartauyuA

4.1 Ucnonb3oBaHue

Oeuratenu npegHa3Ha4vYeHbl OonAa cnenyrowmnx ycnosmﬁ
aKcnnyartauunu, ecnm Ha 3aBoACKOMN Tabnnyke He
yKa3aHo nHoe.

— Pabouun ananasoH TemnepaTypbl OKpy>KatoLen
cpenbl — oT —20°C go +40°C.

— MakcumansHas BbicoTa Hag yposHeM MopA — 1000 m.

— [JonycTumoe OTKITOHEHME AJ1A HaNPAXEHA NUTaHWA
— +5%, a anA 4actoTbl — +2% B COOTBETCTBUN CO
ctaHpaptom EN / IEC 60034-1 (2004), naparpad
7.3, 30Ha A.

OneKTpoaBUraTenb A0MNyCKaeTCA NPUMEHATb TONbKO
B COOTBETCTBMU C €ro Ha3HayeHmeMm. HomuHanbHble
3HaYeHNA NapameTpPoOB U YC/IOBUA 3KCMyaTaumm
yKasaHbl Ha 3aBOACKUX Tabnmykax geuratena. Kpove
TOro, Heobxooumo cobnopaTh Bce TpeboBaHmA,
coaep kalumecs B AaHHOW UHCTPYKUMM 1 B APYTUX
NMPUMEHUMBIX MHCTPYKUMAX N CTaHaapTax.

Ecnn aTn npeaensl npesbilaoTcA, HE06X0ANMO
NpOBEPUTb AaHHbIE 3NEKTpoABUraTensa u
KOHCTPYKUMK. 3a AONONHUTENbHOW MHGopMaumei
obpawjanTechb B komnaHuto ABB.

Mpy ncnonb30BaHNM B3pbIBOHENPOHULAEMbIX
Asuratenen ocoboe BHUMaHWeE crneayeTt 06paTtntb

Ha arpeccuMBHOCTb cpedbl. ObA3aTenbHO NPoBeEpPANTE
3alMTHYI0 OKPACKY Ha COOTBETCTBUE KNUMATUYECKUM
YCMoBMAM, MOCKOJIbKY KOPPO3WA MOXET NOBpeauTb
B3pbIBO6E30MacHy0 060/104KY.

BHUMAHMUE

HecobntogeHne Kakux-nmbo NHCTPYKLMI Unn
HEeBbIMOSTHEHUE Onepaumi No 06CNy>XNBaHMO
annapaTtypbl MOXET NPUBECTUN K CHUXKEHUIO
ypoBHA 6€30MacHOCTU 1, Kak ClieaACTBUe,

K HEBO3MO>XHOCTW UCMOJIb30BaHWA ABUraTens
B OMacHbIX 30Hax.

4.2 OxnaxpeHuve

MpoBepbTe, 0becnevmBaeTcA N1 [OCTATOYHbIN NPUTOK
Bo3ayxa K asuratento. Yéeaurtech, 4To 6nusnexaiyme
YCTPOWCTBA MW NPAMOE COJTHEYHOE U3JTyYEHNE HE
HarpeBaroT ABuUraTenb.

Ona aBuraTtenewn, yctaHaBnuBaeMbIX Ha donaHue,
(Hanpumep, B5, B35, V1), ybeautecb B TOM, 4TO
KOHCTPYyKUMA obecrneunBaeT A4OCTATOYHbIA JOCTYN
BO34yXa K BHELIHen NoBepxHOCTH dhnaHua.
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4.3 NpaBuna TeXHUKU
6e3onacHoCTH

MoHTUpoBaTh M 3KCMNlyaTUpoBaTh ABuraTeny
paspeluaeTca Nb KBanumpoBaHHOMY NepcoHany,
KOTOPbIN 3HaeT AeCTBYOWME TPeOOBaHMA NO TEXHMKE
6e30MnacHoOCTMW.

3awuTHbIE cpeacTBa, HeobxoamMMble AnA
npenoTBpaLLeHna HecHacTHbIX Cry4aeB Npy MOHTaXe
W aKcnnyaTaumm, 4oMXHbl 6bITb 06ecneyeHbl cornacHo
MECTHbIM NpaBunam.

BHUMAHUE

YcTpoincTBa aBapuinHOM OCTaHOBKM O0KHbI
6bITb OCHaLLEHbl 6/TOKMPOBKOW MOBTOPHOIO
nycka. locne aBapuinHOM OCTaHOBKM HOBaA
KOMaHAa nycka MOXXeT UMETb CuIy TOJSIbKO mocre
HaMepEeHHOro CHATMA 6.TOKMPOBKY NOBTOPHOMO
nycka.

YyTtute cneayioulee.

1. HacTtynatb Ha anekTpogsuraTens 3anpeLyeHo.

2.MoBepxHOCTb ABUraTena MOXeT cTaTb ropaYen npm
HOPMaJIbHOW 3KCMlyaTaumMmn n 0CO6eHHO nocne
OCTaHOBKM.

3.Tpu ncnonb3oBaHny ABUraTenen B HEKOTOPbIX
cucTemax cneunanibHOro Ha3HavYeHNa MoXeT
notpeboBaTtbcA cob0AeHNE OCOOBIX MHCTPYKLNIA
(Hanpumep, Npy NCNoNb30BaHUKN NpeobpasoBaTenemn
4yacToThl).

4. OcTeperanTech BpalLAOLLMXCA YacTen
anekTpoaBuraTens.

5. He oTkpbiBanTe KOPOOKM BbIBOAOB NOA
HanpAXeHnem.
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5. [Osuratenu andA
onacHbIX 30H Npwu
akKcnnyartauuu ¢
npeobpa3oBaTenAaMm
4acToOTbl

5.1 O6bwume cBegeHunA

B aToln YacTn pykoBoACTBa coaepxaTtca
[OMONHUTENbHbIE UHCTPYKUMK ANA ABUraTenen,
NCMNONb3yeMblX B ONACHbIX 30Hax, C MUTaHWEM OT
npeobpasoBartena 4acToThbl.

KomnaHuAa ABB MoXeT 3anpocuTb AONOMHUTENLHYIO
NHopMaUMIO ANA NPUHATUA peLleHnA O
NPUMEHNUMOCTUN HEKOTOPLIX ANMEKTPUYECKUX MALLVH,
NCNonb3yemblX B CUCTEMAaX CreumnanbHOro HasHayeHuA
nnn co crneumnanbHbiMy MOANOUKALMAMN KOHCTPYKLUNN.

5.2 OcHOBHbIe TpeboBaHuA
B COOTBETCTBUU CO
ctaHpaptamu EN n MOK

B3pbiBoHenpoHulaemble asuratenu Ex d, Ex de

B cooTBETCTBUM CO CTaHAapTamm, KOHCTPYKUNA
asurarena gomkHa bbiTe TakoBa, 4Tobbl TemnepaTypa
€ro BHeLUHeln NoOBEePXHOCTN bblna orpaHuyeHa B
COOTBETCTBUM C TEMNePaTypHbIM Knaccom (T4, TS T. 4.).
B 6onbwmHCTBE Cny4aeB AnA 3Toro TpebyetcA nmbo
NPOBECTMN TUMOBbLIE UCMbITAHNA, IMB0 KOHTPONIMPOBATb
TemnepaTypy BHELUHEN NOBEPXHOCTU ABUraTenA.

BoNbWNHCTBO B3PbIBOHEMNPOHULAEMbIX ABUraTenemn
ABB ana TemnepatypHoro knacca T4 6binn ucnbiTaHbl
¢ koHBepTepamu ABB ACS800 ¢ ucnonb3oBaHnem
HernocpeACcTBEHHOro yrnpasneHmA MoMeHToMm (Direct
Torque Control — DTC), 1 3T codeTaHna MoryT
BbIOUPATLCA B COOTBETCTBUM C UHCTPYKUMAMM MO
pacyeTy napameTpoB, NpMBeAeHHbIMK B rnase 5.8.2.

B cny4ae npumeHeHuna apyrmx npeobpasoBatenen
HanpAXXeHWA NTaHuA (He ynpaenaemMbix DTC-cuctemon,
kak ACS800) c ynpasneHvem nocpeacTBOM LUMPOTHO-
MMMNYNbCHON MOAYNALMK, 06bIYHO HEO6X0AMMO NPOBECTM
KOMOUHUPOBAaHHbIE UCMbITaHWA ANA NOATBEPXAEeHWA
npaBuUbHbIX TEMMEPATYPHbIX PEXXMMOB ABUraTens.

3TN UCMBITAHNA MOXHO He NPOBOAUTb, €CNU
B3pbIBOHENPOHMLAEMbIE ABUraTenu oCHaLeHbI
JaTyukKamu Temnepartypbl, IpeaHasHa4YeHHbIMA ANA
KOHTPONA TemnepaTtypbl NOBEPXHOCTEN. Takue
ABUraTenu UMetoT CneayioLLyto AOMONMHNUTENbHYIO
MapKUpPOBKY Ha 3aBoAcKow Tabnuuke: - “PTC” ¢
Temnepartypou oTknodeHrA n “DIN 44081/82”.
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B cnyyae npumerenna LUNMM-npeobpasoBaTtenei
HanpA>XXeHNA NUTaHNA C MUHUMAanbHOW YacTOTOW
nepekntoyeHmA 3 KMy 1 BbiWwe, He06X0ANUMO
NpUAEePXNBaTbCA MHCTPYKLUWIA, NPUBEAEHHbIX B rNaBe
5.8.3, onA npeaBapuTesibHOroO pacyeTa napameTpos.

3a [onoNHUTENbHOM MHGOPMaUMEn O
B3PbIBOHENMPOHMLAEMbIX ABUraTenAx TemnepaTypHbIX
knaccos T5 n T6, ncnonb3yembix B npnBogax

€ NpeobpasoBaTenaMM HYacToTbl, obpallanTechb

B KomnaHuio ABB.

OBuraTtenu c 3awmuTon Tuna «e» Ex e

KomnaHunAa ABB He pekomeHayeT NcnonbL30BaThb
HW3KOBOJIbHbIE ABUraTenim Co BCbIMHOM 0OMOTKOM

C 3aliMTOM TMna «e» ¢ NpUBoL4aMM C
npeobpasoBaTenAmMn 4acToThbl. B 9TOM pykoBoACTBE
He paccMmaTpuBaloTCA 3TN ABUraTeNM B NpUBoOAax

C NpeobpasoBaTenaMu YacToThl.

OBuraTtenu c 3awmTon Tuna «n» Ex nA

B cooTBETCTBMM CO CTaHAapTamu, codeTaHne
aBuratena n npeobpasoBaTena AOMXHO 6bITb
UCMbITaHO B Ka4YecTBe y3na Uin paccunTaHo
TEOpPEeTUYECKMN.

BonblMHCTBO YyryHHbIX apuratenen ABB ¢ sawmton
Tnna «e» 6bINn NcnbiTaHbl ¢ KOHBepTepamu ABB
ACS800 ¢ ncnonbzoBannem DTC-ynpaBneHun,

W 3TK coYeTaHuA MOryT BblbupaTbCA B COOTBETCTBMU
C VIHCTPYKLMAMYK MO pacyeTy napaMeTpos,
npuBeaeHHbIMM B rnase 5.8.2.

B cnyyae npumerenna LUNMM-npeobpasoBatenen
HaNpAXXeHNA NUTaHNA C MUHUMalbHON 4YacTOTOM
nepekntoyeHna 3 Ky 1 Bbllwe, MOXKHO
NPUAEP>KMBATLCA MHCTPYKUMIA NO NpeaBapuTesisHOMy
pac4yeTy napameTpoB, NpuBeaeHHbIX B rrnaee 5.8.3
AaHHoro pykosoacTBa. OKoHYaTeNbHble 3Ha4YeHuA
OOSMKHbI 6bITh NPOBEPEHBI NYyTEM KOMOMHMPOBAHHbLIX
MCMNbITaHWUNA.

MbineB3pbiBO3awwmueHHble asuratenu DIP, Ex tD

B cooTBeTCTBUMM CO CTaHAapTamu, KOHCTPYKLMA
asuratenAa gomkHa bbiTb TakoBa, 4Tobbl TeMNepaTypa
€ro BHELLIHEeN NOBEPXHOCTM Bbina orpaHnyeHa B
COOTBETCTBMU C TemnepaTypHbIM Kraccom (T125°C).
3a gononHuTeneHoM nHpopmaumen no
TemnepaTypHbIM Kjlaccam Huxke, 4em 125°C,
obpawanTtecb B KomnaHuio ABB.

BonbwuHcTBo asuratenen ABB DIP/Ex tD (125°C)
6b1nn ncnbiTaHbl ¢ KoHBepTepamm ACS800 ¢
ucnons3osaHvem DTC-ynpaBneHuna, n 3Tu codeTaHmA
MOTyT BblGMpaTbCA B COOTBETCTBUM C MHCTPYKLUMAMW MO
pacyeTy napaMeTpoB, NpUBeAEHHbLIMU B rnase 5.8.2.

B cny4yae npumMeHeHna Kakmx-nubo apyrnx
npeobpasoBaTenen HanpAXeHWA NUTaHWA C
yrnpaBneHnemM nocpeacTBOM LWMPOTHO-MMMYTbCHON
MoaynAauum, 06bl4HO HEOBX0AUMO NPOBECTU
KOMOGUHMPOBAaHHbIE UCMbITAHWUA ANA NOATBEPXAEHNA
npasBusbHbIX TEMMNEPATYPHbIX PEXMMOB ABUraTena.
OTn UCMbITaHNA MOXHO He NPoBoAUTb, ecnn DIP-
OBuUraTenu ocHalleHbl faTymMKamMu TemnepaTypsl,
npeaHasHa4YeHHbIMU A1A KOHTPONA TemnepaTypbl
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NnoBepxHOCTeW. Takme asuraTenv UMeKOT CreayioLLyio
LOMONHUTENBHYIO MapKUPOBKY Ha 3aBOACKOM
Tabnuuke: - “PTC” ¢ TemnepaTypor OTKO4EHUA

n “DIN 44081/82”.

B cnyyae npumenennsa LLVIM-npeobpasosaTenen
HaNpAXeHNA NMTaHUA ¢ MMHUMarbHOM YacTOTON
nepeknodeHna 3 KMy 1 BbIwe, MOXHO
NpUAEP>KMBATLCA UHCTPYKUNA, NPUBEAEHHbIX B rfaBe
5.8.3, AnA npeaBapuTenbHOro pac4eTa napaMeTpos.

5.3 N3onauma obmMmoTokK

5.3.1 MexaydasHble HanpAXXeHuA

MakcumansHO gonycTumMble MexXdasHble HanpsaXXeHnsa
Ha KNemme anekTpoasuratena Kkak oyHKUmMA
ONNTENbHOCTU NepeaHero hpoHTa nMmnynsca
npeacTaefieHbl Ha puc. 4.

Caman BepxHAa kpmeaAa «CneunanbHaa n3onauma
ABB>» oTHOCUTCA K ABUraTenam ¢ AOMNOSTHUTENbHOW
nsonaunen obMOTOK AnA NUTaHuA oT
npeobpasoBartena 4acToThbl, Kog moandmkauumn 405.

Kpusasa «CTtangapTHaa usonauma ABB» oTHocutcA
KO BCEM OCTallbHbIM ABUraTenAm, paccMaTpmBaemMbim
B AaHHOM PYyKOBOACTBE.

5.3.2 ®a3Hble HanpAXXeHuA

JonycTumble MmakcMarbHble (dasHble HanpsAXEeHUs Ha
KnemMMax afieKTpoaBuraTens:

cTaHpapTHaAa usonauma 1300 B makcumywm;

crieumansHana nsonAaumA 1800 B makcumym.

5.3.3 Bbi6op nsonAaumm o6mMmoToK
AnAa koHseptepos ACS800

B cny4ae npumeHeHnA oauHO4YHbIX NpuBoaos ABB
ACS800 ¢ amoaHbimM 6510KOM NUTaHWA, BbiIGpaTb
N301AUMI0 06MOTOK U (PUMLTPLI MOXHO NO
npeacTaB/ieHHON HuXXe Tabnuue.

HomnHanbHoe
HanpAXeHne
nutanuAa U, Heobxoaumsle nsonauma obMoOToOK
KOHBepTepa 1 punbTpbI
U, <500B CtanpapTtHana usonAumAa ABB
U,<600B CraHpapTHaa nsonauma
ABB + dU/dt-connbTpebl
Zni
CneumnanbHasa nsonAauna ABB
(koa Mmoamdmkaumm 405)
U,<690B CneumnanbHasa nsonAauna ABB
(ko4 moamchmkaumn 405)
n
dU/dt-cpmnbTpel Ha BbIxoae
KOHBepTepa

3a fononHUTEeNbHOM MHopMaumen o pe3ucCTOPHOM
TOPMOXEHUUN 1 KOHBEPTEpax C ynpasiAeMbIMU
6nokamu nuTaHmA obpawlanTtecsb B kKomnaHunio ABB.
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5.3.4 Bbi60p nsonAauuun
06MOTOK ANA BCEX MPOYUX
npeobpa3oBarteneun

paaneHTbl HanpAXEHUA A0MXHbI OrpaHUYnBaThCA A0
npuemnemblx npegenos. O6paTuTechb K pa3paboTyunky
cucTeMbl, 4Tobbl y6eauTbecA B 6€30MacHOCTU
npumMeHeHna. BnnaHne BOSMOXXHOrO NpuUMeHeHnA
unbLTPOB HEOBXOAUMO NPUHUMATL BO BHUMAHUE Mpu
pac4eTe napaMeTpoB ANeKTpoaBuraTens.

5.4 Tepmo3sawmra oO6MOTOK

Bce yyryHHble anekTpoasuraTenu anAa onacHbIX
30H npousBoacTea komnaHum ABB ocHawatotcea
TepMopesncTopamu ¢ nonoXxuTeneHbiM TKC ana
npefoTBpaLleHna BbiIxoda TeMnepaTypbl 0OMOTOK
3a TemnepartypHble Npeaenbl MPUMEHEHHbIX
N30MALMOHHBIX MaTepuanos (06bIYHO NpUMEHAETCA
nsonAumA knacca B vnu F).

MpumeyaHue.

Ecnun nHoe He ykasaHo Ha 3aBOACKOWN Tabnuyke,
3TN TEpMOPE3NTOPbI HE NPeaoTBpaLLaloT Harpes
NOBEPXHOCTW ABMraTenen Bbiwe npeaesbHbIX
3HaYeHWn ANA ux TemnepaTypHbIX K1accoB

(T4, T5nT. 0.).

CtpaHbl, roe gencreyet ATEX-aupekTtusa

TepmopeancTopbl HEOH6X0AMMO NOAKNIOUNTL K pene

B Llenn TepMopes3mncTopa, KOTopoe hyHKUMOHMpYeET
He3aBWCKMO 1 cneumasnbHO NpeaHas3HavYeHo anq
HaOe>KHOro OTKMKYEHUA NUTAHUA SN1eKTpoaBUraTensa
B COOTBETCTBUM C TpeboBaHnAMM pasgena “Essential
Health and Safety Requirements” B npunoxexuu ll,
nyHKT 1.5.1 ATEX-aunpekTtusbl 94/9/EC.

CtpaHbl, roe He pgenictByeT ATEX-aupekTusa

PekomMeHayeTcA NOAKMIOYMTL TEPMOPE3NCTOPLI K pene
B Lienn TepMope3uncTopa, KoTopoe yHKLUMOHMPYET
He3aBWCUMO U cneumanbHO NpegHa3HavYeHo ana
HaAEe>XHOro OTKIIIYEHUA NUTaHWA aneKkTpoasuraTens.

MpumeyaHue.

B cooTBeTCTBUM C MECTHLIMW NpaBUiamMn yCTaHOBKM
MOXeT BbITb TaKXXe A0NYyCTUMO NOAKIOYEHNE
TEepMope3ncTopoB K 060pyA0BaHUIO, OTIMHHOMY

OT TEPMOPE3NTOPHOro pene. Hanpumep, 310 MoryT
6bITb BXOALI ypaBneHva npeobpasoBaTenAa
4acToTbl.

5.5 NMNoawUNHNKOBbLIE TOKM

B uenAx obecneyeHna HaQEeXXHOCTN 1 6€30NacHOCTH
cnenyeT npeaoTBpallaTh BOSHUKHOBEHMWE
NOALWMMHUKOBBIX HANPAXEHUA 1 TOKOB BO BCEX
NPYMEHEHNAX C PEryNIMPyeMOn YacTOTON BpaLLEHNA.
[nA 3Toro Heo6x0AMMO MCNONb30BaTh U30NNPOBaHHbIE
NOALWMMNHUKA UK NOALUINMMHUKOBBIE Y31bl, UNbTPbI
CMHpa3HbIX MOMEX 1 COOTBETCTBYIOLLUME METOADI
npoknagku kabenem n 3azemneHua.
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5.5.1 NopaBneHue NOAWUMHUKOBBbIX
TOKOB AJ1A KoHBepTepoB ABB
ACS800

B cnyyae npumeHeHna npeobpasoBaTens 4acToTbl
ABB ACS800 ¢ anoaHbIM 6/10KOM NUTaHKUA
(Heperynupyemoe nocToAHHOE HanpAXeHUe)
Heob6xo0AMMO UCnosib3oBaTh cneayowme MetToabl ans
npeaoTBpaLLeHnA BpeaHbIX NOALMMHUKOBbBIX TOKOB.

MabapuT Kopnyca

250 n meHee He TpebyeTcA HUKaKNX [encTeuni

280 - 315 30nnpoBaHHbIN NOWMMHNUK Ha
HenpvBOAHON CTOPOHE

355 -450 M3onvMpoBaHHbI NOWNUAHKK Ha

HenpuBOAHOW CTOPOHE

n

DUNbTP CNHPA3HBIX MOMEX Ha
KOHBepTepe

KomnanuA ABB npumMeHAeT U30MpOBaHHbIe
NOAWNMHNKKN, KOTOPbIE UMEIOT MOKPbITbIE OKCUOOM
aNIOMVHUA BHYTPEHHME 1 (MNTN) HAPY>XKHbIE MOBEPXHOCTH
U Kepammyeckme Ttena kadeHud. MNMokpbitna

N3 okcmnaa antoMmMHUA Takxke obpabaTbiBatoTcA
repMeTUKOM Af1A NPeaoTBPaLLEHNA NPOHNKHOBEHMWA
rPA3W 1y BNarv B NOpUCToe NoKpbITME. ToYHaA
nHGOpMaUMA O TMNe U3oNALUM NOAWNMHNKA NMEEeTCA
Ha 3aBOACKOM Tabnuyke aBuratena. 3anpeLjaeTca
MEHATb TUM NOALWMMHUKA UM METOA n3onauun 6e3
paspelueHma komnaHum ABB.

5.5.2 NNopaBneHue NOoAWUNHUKOBDbIX
TOKOB AJ1A BCEX NPoYmnx
KOHBepTepoB

lMonb3oBaTenb oOTBEYaeT 3a 3awmTy ABuratens

1 NPMBOAUMOro MM 060pyA0BaHNA OT BPEAHbIX
NOALNMHUKOBbLIX TOKOB. MOXHO npuaepXxusaTbcA
WHCTPYKUWIA, NpUBEAEHHbIX B rnaee 5.5.1, HO nx
3ahPEKTUBHOCTb HEMB3A rapaHTMPOBaTh BO BCEX
cny4vasx.

5.6 Mpoknaaka kabenewu,
3a3eMsieHue n
3NeKTpoMarHuTHan
COBMECTUMOCTb

YT106bl 06eCneYnTb NpaBuUibHOE 3a3eMiieHne

N COOTBETCTBME BCEM MPUMEHNMbIM TPebOBaHMAM
Mo 3/1IEKTPOMarHUTHON COBMECTUMOCTW, ANA
NOAKIIOYEHUA ABUraTenen MOWHOCThIO CBbILEe

30 kBT He06Xx04UMO MCMONb30BaTb IKPAHNPOBAHHbIE
CMMMeETpUYHbIe Kabenu u obecnedmBsaiome
3/1IEKTPOMArHUTHY0 COBMECTUMOCTb KabenbHble
YNNOTHEHWA, TO €CTb KabesbHble YyNNIOTHEHUA,
obecneuunsatome 360-rpagycHoe NOAKAOYEHNE
3a3emneHna. CUMMETPUYHbBIE N 3KPaHUPOBAHHbIE
Kabenu HaCToATENbHO PEKOMEHAYIOTCA TaKXXe U AnA
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nBuratenen meHblmnx rabaputoB. ObecneybTte 360-
rpagycHoe 3asemsieHne Ha Bcex KabesbHbIX BBOAAX,
Kak onncaHo B MHCTPYKUMAX ANA YNIOTHEHWIA.
CkpyTuTe akpaHbl kKabenemn n NoAKMUYUTE NX K
6nvkanwen Knemme Unv LWWHe 3a3eMITeHNA BHYTPU
KOpObKM BbIBOAOB, KOprnyca KoHBepTepa 1 T. A.

MpumeyaHue.

CooTBeTcTBYIOWME KabenbHble YNNOTHEHUA,
obecneunsarowme 360-rpagycHoe NoAKMOYeHne
3a3eMrieHns, OOSKHbI UCNOMb30BaTbhCA BO BCEX
MecTax NoAKIMIOYEHNA BHELLIHNX NPOBOAHNKOB,
Hanpumep, Ha ABuraterne, KOHBepTepe, 3amTHOM
BblKNtoyarene u T. 4.

[na pBuratenewn c rabaputom kopnyca M3OK 280

1 Bbllle HeOGXO,D,I/IMO AononHUTenbHOe BblpaBHMBaHUe
noTeHUManoB Mexay Koprnycom asurartena n
npvBoAMMbIM 060pYA0BaHNEM, ECIU TONIbKO OHU He
yCTaHOBNEHbI Ha 06LlemM cTarbHOM OCHOBaHUK. B aTom
cnyyae HeoH6X0AMMO NPOBEPUTH BbICOKOYACTOTHYHO
NpPOBOANMOCTb COeanHeHWA, obecrne4ymBaemMoro
CcTanbHbIM OCHOBaHWEM, HanpuMep, NyTem n3mepeHusa
Pa3HOCTU NoTeHUManoB Mexxagy KOMnoHeHTaMu.

[ononHuTensHaAa nHopmMauma O 3a3eMNeHnn

W NOAKMOYEHUN Kabenen NnpMBoaoB

¢ npeobpasoBartefiAMM 4acToTbl UMeeTcA

B pykoBoacTtee “Grounding and cabling of the drive
system” (Koa: 3AFY 61201998).

5.7 Pabo4yaAa yacToTa BpalleHunA

Mpun paboTe ¢ 6onee BLICOKOW YaCTOTOM BpaLLeHuA,
4yeM yKasaHHaA Ha 3aBOACKOM Tabnuuke asuraTens,
ybeamTech B TOM, YTO He MNpeBbIllaeTcA HY
MakcuMmarnbHaaA AonycTuman YacToTa BpalleHus
ABUraTena, HU NpeaenbHaA YacToTa BpalleHvA ana
BCEWN NPUKNagHoON CUCTEMBI.

5.8 PacueTt napameTpoB
ABuraTena AnAa npMMmeHeHus
C npeobpa3oBaTenem
4acTOTbl

5.8.1 O6wume cBegeHuA

B cnyyae npumeHeHna konsepTepos ABB ACS800

¢ DTC-ynpaBneHuem, pacyeT napameTpoB MOXHO
NPOU3BECTM MO KPMBbIM Harpy304HOW CNOCOBHOCTMH,
npvBedeHHbIM B naparpade 5.8.2, unm ¢ noMoLLbio
nporpammbl pacyeTta napameTtpos DriveSize,
paspaboTaHHon KomnaHnen ABB. 3Ty nporpammy
MO>XXHO 3arpy3uTb ¢ Beb-canta komnaHum ABB
(www.abb.com/motors&drives). KpuBble Harpy3o4How
CMocobHOCTN OCHOBaHbl HA HOMUHANIbHOM Hanps>XXeHWm
NUTaHNA.
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5.8.2 PacueT napameTpoB AnAa
KoHBepTepoB ABB ACS800
¢ DTC-ynpaBneHuem

KpvBble [onyCcTMMOW Harpy3ku, NnpeacTaBeHHbIe Ha
puc. 5 1 6, NoKasbIBaIOT MaKCUMasbHO AOMYyCTMMbIN
BbIXOAHOMN KPYTALUMA MOMEHT 3NeKTpoABUraTensa npu
NPOAOIIKUTENBHON paboTe, Kak PyHKUMIO 4acTOTbl
nuTaHnA. BbIxogHOM KPYTALMIA MOMEHT AAEeTCA B
npoueHTax oT HOMUHAaNbHOro KPYTALEro MOMeHTa
asuraTtena.

MpumeyaHue.

3anpelyaeTca nNpeBbIWaTh MaKCMManbHO
OONyCTMMYIO HYacTOTy BpalleHWA aneKTpoasuraTens,
Jaxke ecnv KpuBble Harpy304HON CMOCOBHOCTU AaHbl
0o 3HadveHuA 100 Iu.

[inAa pacyeTa napameTpoB ABuratenen n TMnos
3alunThl, HE yKa3aHHbIX Ha puc. 5 n 6, obpaljantecb
B KomnaHuio ABB.

5.8.3 PacyeTt napameTpoB AnA Apyrux
LLIMM-npeo6pasoBaTenen
HanpsA>XeHUA NUTaHuA.

MpeaBapuTenbHbIN pacyeT napaMeTpoB MOXHO
caenatb C MOMOLLbLIO CeaytoLWmX O6LWmnxX KpMBbIX
AOMyCTUMOMN Harpy3ku, cM. puc. 7 1 8. 3tu obwme
KpuvBble NoapasyMeBaloT MUHUMANbHYIO YacToTy
nepekntodeHma 3 KMy, YTobbl obecneunTb
6e30nacHOCTb, HE06X0AUMO NMM60 NPOBECTU
NCMNbITaHUA 3TOro coYeTaHudA, NMMHO MCnonNbL30BaTb
AaTyuKn Temnepartypsbl, NnpegHasHayeHHble anAa
KOHTPOMA TemnepaTypbl MOBEPXHOCTEN.

MpumeyaHue.

dakTnyeckan TemnepaTypHaA Harpy3o4dHasn
CMOCOBHOCTL ABUraTenA MOXeT ObITb HUXe
NoKasaHHOM Ha 06LUMX KPUBbIX.

5.8.4 KpaTtkoBpeMeHHble
neperpys3ku

B3pbiBOHENpOHMLaeMble asuratenm ABB 06b14HO
OOMYCKaKT BO3MOXHOCTb KpaTKOBPEMEHHOMN
neperpysku. TOYHbIE 3HA4YEHMA CM. Ha 3aBOACKOWN
Tabnuyke gBuraTtend.

Cnoco6HOCTb BbIAEPXXMBATL NEPErpy3ku
onpeaendeTcA TpemA pakTopamm:

lo MakcumanbHbI KpaTKOBPEMEHHbIN TOK

T JonycTumana anuTenbHOCTbL Nepuoaa
neperpysKu
T soo. Bpema ocTbiBaHMA, HeobxoaUmoe nocne

Kaxk[oro nepvopna neperpysku. Bo Bpema
nepvoAa oCcTblBaHWA TOK U MOMEHT ABuUraTens
He AOMXKHbI MpeBbIWaTh Npeaen AonyCcTUMON
ANUTENbHON Harpy3Ku.
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5.9 3aBoackue Tabnuuku

Cnegytowme napameTpbl AOMKHbI 6bITb YKadaHbl Ha
3aBo/ACKMX Tabnmukax asuraTenen AnA onacHbIX 30H
npu paboTte ¢ npeobpaszoBaTenAammn 4acToThbl:

— AManasoH YacToTbl BpalleHuWs;

— AnanasoH MOLLHOCTY;

— AManasoH HanpAXEeHWA 1 TOKa;

— TUMN MOMEHTA (NOCTOAHHLIN UMK KBaApaTUYHbIN);

— TUN KOHBepTepa 1 Tpebyemaa MMHUManbHan
YacToTa NepekYeHns.

5.10 Beop B akcnnyaTtauuio
NpUKSIagHOU CUCTEMbI C
npeobpasoBaTtesiem 4acToOTbl

Beog B aknnyaTauuto NpMknagHom cUcTemsl

€ NpeobpasoBaTenemMm 4acToTbl HEO6X0AUMO
OCYLLEeCTBNATb B COOTBETCTBUM C UHCTPYKUNAMMK ANA
npeobpasoBaTena 4YacToTbl U MECTHbIX 3aKOHOB

1 npaBun. Heobxoanmo Takxe NpMHUMaTh BO
BHMMaHWe TpeboBaHUA 1 orpaHnyeHuns,
HakKnagblBaemble NMPUKIagHoW CUCTEMON.

Bce napameTpbl, HEO6X0AMMbIE AJ1A YCTAHOBKM
KOHBepTepa, Heobx0AMMO B3ATb C 3aBOACKUX
Tabnunyek auratena. Hanbonee 4acto Heobxoanmbie
napameTpbl:

HOMWMHarbHOE HanpA>XeHne aBuraTtena,
HOMWHAsbHbIA TOK ABUraTenNs;

HOMWHarbHaA 4YacTtoTa ABuratensa,
HOMMHarbHaA 4YacToTa BpalleHUA ABUraTtena,
HOMWHaribHaA MOLWWHOCTb ABUraTenaA.

MpumeyaHne. Ecnn nHopmauma oTcyTCTBYET Nnn
HeTOYHa, He KCnnyaTMpynTe ABuratesnb, NoOKa He
ybeanTech B NPaBUbHOCTU HACTPOEK.

KomnaHunA ABB pekoMeHayeT ncnonb3osaTth BCe
noaxoaslume sawmnTHble PYyHKUUK, NpesyCMOTPEHHbIE
B KOHBepTepe, AN1A NoBbiweHnA 6e30nacHOCTU
NpVKNagHon cuctembl. B koHBepTepax 06bI4HO
npeaycMoTpeHbl PYHKLMKU, NOA06HbIE NePeYNCNEHHbIM
HWXe (Ha3BaHWA 1 OOCTYMHOCTb (PYHKUMI 3aBUCAT OT
Npou3BOAMTENA U MOJENN KOHBEpPTepa):

MUHMMAanbHaA YacToTa BpalleHus;
MaKcuManbHaA YacToTa BpalleHus;
BPEMA YCKOPEHWNA U BPEMA OCTaHOBA,;
MaKCUMarbHbI TOK;

MacuMaribHbIA MOMEHT;

3aluTa oT 3aK/IMHUBAaHWA.

BHUMAHUE

3TN PyHKUMM ABNAIOTCA AONOMHUTENbHBLIMM

N He 3aMEeHAIOT 3alWNTHBIX (PYHKUMIA, TpebyeMbix
cTaHgapTamu.
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6. TexHu4yeckoe

obcnyxuBaHue

BHUMAHUE

Mpy ocTaHOBMIEHHOM ABUraTesne HanpaXeHue
MOXET 6biTb MOAK/IOYEHO BHYTPY KOPOOKM AnNA
HarpeBaTesbHbIX 3NIEMEHTOB UK MNPAMO

K nojorpesy 06MOTOK.

BHUMAHUE

CtaHpapTbl, Kacalowmecqa pemMoHTa 1
0bcny>XMBaHUA 3NeKTPoobopy A0BaHWA,
npeaHasHa4YeHHoro AsiA 3Kcnslyataumm B ONacHbIX
30Hax, AOMMKHbI ObITb YY4TEHbI. TOMBKO MMEoLWMIA
COOTBETCTBYIOLLYIO KBaNUMKaLUMIO 1 XOPOLLO
3HaloLWMIN faHHbIE CTaHAaPThl MEPCOHan MmeeT
npaeso paboTaTtb C TakMM 060pyOOBaHUEM.

B 3aBMCMMOCTM OT XapaKTepa BbIMOMHAEMbIX
paboT, OTKNOYNUTE M 3aB6NOKMPYNTE BKOYEHNE
nUTaHWA, NpeXae Yem npuctynatb K paboTte

C gBuratenem unvm npuBoANMbIM MEXaHU3MOM.
Y6eautecb B OTCYTCTBMM B3PbIBOOMACHbIX ra3oB
UNW NbINY BO BPEMSA BbINOMHEHWA paboT.

6.1 O6wme npoBepkKHU

1.MNepunoaunyeckun npoBepAnTe asuraTtenb. IHTepBan
NPOBEPOK 3aBUCUT, HAaNpUmep, OT BAAXXHOCTH
OKpY>KatoLero Bo3ayxa  MECTHbIX KNIMMaTUyYeCcKnx
YCNOBUIN. OTOT UHTEpPBaN U3HavyasribHO MOXHO
onpenenvTb OMbITHBIM NYTEM U BNOCNEACTBUM €70
Heobx0AMMO CTPOro NpuaepXmBaTtbeA.

2. [iByraTtenb JOMKEH coaep>XaTbecA B YACTOTE,
4TObLI 06ecnevmBanacb cBO60AHAA LMPKYNALMA
oxnaxgatowero sosayxa. Ecnv geuratens
paboTaeT B Nbl/IbHOW cpeae, CUCTEMY BEHTUNALMM
Heobx0AMMO NEpPMOAMNYECKN MPOBEPATHL U OYMLLATD.
[nA nbineB3pbIBO3aLUMLLEHHBIX ABUraTenemn
DIP/Ex tD BbinonHAnTe TpeboBaHna cneumndmrkaumia
Nno OKpYy>KaroLLen cpeae, onpeaeneHHble
ctaHgapTtom EN 50281-1-2/EN 61241-14.

3.Cnepute 3a COCTOAHMEM YNIIOTHEHUI Bana
(Hanpumep, ynnoTHUTENbHbIX Koney V-o0bpasHoro
CeYeHuA Unun paguanbHbIX YIJ0THEHNIA) U NpU
HeobXx0ANMOCTY 3aMEHANTE WUX.
[nAa nbineB3pbiBo3awyleHHbIx asuratenen DIP/Ex tD
YyNAOTHEHNA Bana He0H6X0AMMO 3aMEHATL Nocne
8000 4yacos paboTbl UMM HE pexke 0AHOro pasa B ABa
roga, B 3aBMCUMOCTM OT YCITOBUIA OKPY>KatoLLen
cpeabl, yKasaHHbIX Bblwe. [NpumeyaHume. Ecnn
nblneB3pbiBO3aWmLLeHHbIM gsuratens DIP/Ex tD
OCHaLLEH Mblfe3awyieHHbIMY NOAWNIHUKaMU Tuna
2RS, oocTaToOYHO 3aMeHATb YNOTHEHNA KaXX bl
BTOPOW rog.

4.Cnepnute 3a COCTOAHMEM COEANHEHNI N KPEMEXHbIX
6onToB.
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5.Cnepute 3a COCTOAHMEM MOALUMMHMKOB Ha CryX,
n3mepnAnA BUGpaumto Unu TemnepaTypy NoaWwMnHUKOB,
Habnoaan 3a BbIXOAALLEN CMa3KOoW UIN C MOMOLLIbIO
KOHTPOSbHbIX Npubopos (SPM). ObpaliainTe Ha
MOALUMMHNKN 0cO60€e BHUMaHWe, KOr4a UX pac4eTHbIN
CPOK CNy>6bl MOAXOANT K KOHLLY.

Mpy 06Hapy>XeHUM NPU3HAKOB N3HOCAa ABUraTeslb
cnepyeT pa3obpatb, ero y3sbl NPOBEPUTb U MpU
Heo6X0AMMOCTH 3aMeHNTb HOBbIMU. [pu 3ameHe
MOALUMMHUKOB Heo6X0AMMO UCMOSIb30BaTb HOBbIE
MOALUMMHMKK TOro Xe Tuna. [MNpu 3ameHe
MOALUMMHNKOB HEO6X0ANMO 3aMEHUTb YMNIOTHEHWA
Bana. HoBble ynnoTHEeHMA OOMKHbI MO Ka4ecTByY U
XapaKTepucTMKam COOTBETCTBOBaTb OPUrMHASIbHBIM.

Y B3pbIBOHEMNPOHULAEMBIX ABUraTenemn, OCHaLEHHbIX
CNMBHOW NPO6KON, NepnoanYecKn nosopadnBanTe
HaKaTHYIO rofoBKY CIIMBHOW NPO6KN BO nsbexkaHue
ee npyKunaHua. Ty onepauunio Heo6xoaAMMo
OCYLLECTBMIATbL HA OCTAHOBSIEHHOM ABUraTtene.
WHTepBan npoBepoK 3aBUCUT OT BIAXHOCTU
OKpy>KatoLero Bo3gyxa v MeCTHbIX KNMMaTUyeCcKnx
YCNOBWW. 3TOT MHTEPBas U3Ha4yanbHO MOXHO
onpeaennTb OMbITHLIM NYTEM U BNOCNEACTBUA

€ro HeobxoAMMO CTPOro NpuaepXuBaTbCA.

B cnyyae ucnons3osanuA gsuratena IP 55, n ecrin
Asuratenb 6bi NOCTaBNeH ¢ 3aKpPbITMU NpobKamu,
pekoMeHAyeTCA Nepnoanyeckn OTKpbIBaTb CIIMBHbIE
npo6kun, 4Tobbl y6eaAnTLCA B TOM, 4TO NyTU OTBOAA
KOHJeHcaTa He 3aCOpeHbl U KoHAeHcaT MOXeT
BbIXOAWTb N3 aBuratend. 9Ty onepaumio Heobxoanumo
OCYLLEeCTBNIATb HAa OCTAaHOB/IEHHOM ABuUraTterne

¢ cobnogeHmem TexXHNKM 6e30MacHOCTU.

6.2 Cma3sbiBaHue

BHUMAHUE
Beperntechb Bpalarowmxca getanen!

BHUMAHUE

MHorue cmasoyHble maTepuarbl MoryT
pasgpa>kaTtb KOXXY Uin Bbi3biBaTb BOCNasieHne
rnas. [NoaTomy cobnogante MHCTPYKLUK
M3roTOBUTESIA CMa3KM N0 TEXHNKe 6e30MnacHOCTH.

Tunbl NOAWNMHMKOB YKa3aHbl B AOKYMEHTauUMmn Ha
n3aenve, a Tak)Ke Ha 3aBOACKOMN Tabnnyke OnA Bcex
aBuraTernen, 3a UCKMoYEeHeM caMbiX ManbixX
rabapuTos.

HapeXxHoCTb ABNAETCA BaXXKHENLUMM acneKToM npu
onpeaeneHun MHTepPBasioB cMasbiBaHWA. KomnaHua
ABB vcnonb3yeTt ana cMmasbiBaHuA npuHLmn L1

(TOo ecTb, 99 % pBuraTenen rapaHTMpPOBaHHO
oTpabaTbiBalOT YCTAHOBMNEHHbBIA CPOK CIY>X6bl).
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6.2.1 [1Buratenun, ocHaleHHble
noALwWUNnHUKamMm ¢
nepmMaHeHTHOU CMa3KoM

Oeuratenu, Kak NpaBuso, OCHaLlEeHbl NOAWNMIHUKAMN
C NepmMaHeHTHOW (HenononHAeMon) cma3kou, Tun 17,
2Z, 2RS vnn 3KBMBAaNeHTHbIN.

B uenom, goctaTtoyHoe cMasbiBaHue AnA rabapuTtos
80 250 moxeT obecneunBaTbCA B TEYEHME CNEAYOLWMX
CPOKOB, B COOTBETCTBUU C NpuHumnom L. o
BOMpocam 3KcnayaTaumm npy 6onee BbICOKON
Temnepartype OKpy>katoLen cpepl obpalantech B
kKomnaHuio ABB. ®opmyna anA npumepHoOro nepecyeta
3Ha4yeHun L, Ha sHadennA L, i L, =27 x L1.

MoTouacsl onAa NOALWNMHUKOB C NEPMaHEHTHOW
CMasKowm Npu TemMnepaTtype oKpy>arLlen cpenpbl 25
n 40°C:

Fabaput Yucno MoTouachbl MoTouvacb
Kopnyca nosnocos npu 25°C npm 40°C
71 2 32 000 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 33000 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 25000 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

OTu 3HaYeHNA OeNCTBUTENbHbI ANA AOMYCTUMBIX
3HaYeHWI Harpy3Ku, ykasaHHbIX B JOKYMEHTaumMm Ha
nspenve. B 3aBMCUMMOCTM OT NPUMEHEHUA U YCNOBUIA
Harpysku, CM. AOKYMEHTaLUO Ha AaHHbIA aBuraTesnb
unun obpawantecb B komnaHuio ABB.

MoTou4acsl BepTUKasribHO yCTaHOBJIEHHbIX nBuratenen
COCTaB/IAKT NMNONIOBUHY OT YKa3aHHbIX 3HaYEeHUN.

6.2.2 [1Buratenu ¢ noawnMnHUMKamu
C NMOMNOJZIHAEMOMN CMa3KoMn

Tabnuyka ¢ MHCTPYKLUMEN Mo cMa3biBaHUIO

Ecnu gBuraTenb ocHawleH Tabnmnykon ¢ MHCTPYKUMENn
Nno cMasbiBaHWO, cobnioganTe NpuBeaeHHbIE HA HEWN
yKasaHuA.

B Tabnuyke ykasblBaloTCA MHTEpPBasibl CMasbiBaHWA
B 3aBYCUMMOCTM OT MOHTaXKHOIO UCMONHEHUA
ABUraTend, TeMmrnepaTypbl OKpyykatoLen cpeapl

1 4acTOTbl BpaLLeHuA.
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Mpu NnepBom NycKe U nocre cMasblBaHWA
NOALNMHUKOB MOXET HabnogaTbCA BpeMeHHoe
nosbllweHne TemnepaTtypbl B Te4eHne 10-20 yacos.

HekoTopble aBuraTeny MoryT MMeTb NPUEMHUK ANA
cbopa ctapon cmasku. CobnoganTte cneumarnbHbie
yKasaHuA Ha Takoe u3aenue.

lNocne nononHenuna cma3ku Ex tD-gBuraTtens,
NOYNCTUTE TOPLEBLIE WNTLI ABUraTena, YTobbl
0cB0O6OANTb X OT OCEBLLEN MbISIN.

A. Py4yHoe cma3biBaHue

CwmasbiBaHue paboTatowero aosuratend

— CH/MMUTE NpPOo6KM M3 BbINYCKHbLIX OTBEPCTUIN UK
OTKPOWNTE KpaH, eC/IM TaKON NMEETCH.

— Y6eautecb B TOM, YTO CMa304HbIN KaHan OTKpPbIT.

— 3anoxute pekoMeHayeMoe KOM4YeCcTBO CMa3Ku
B MOALUNMHUKMN.

— OcTtaBbTe gsuraTens paboTatowmm Ha 1-2 vaca,
4YTO6bI BCA U3MULLHAA CMa3Ka bbina BblAaBneHa u3
noawunHmka. 3akponTte NpobKy cMa3o4HOro
OTBEPCTMWA, ECMN OHA YCTaHOB/NEHaA.

Cma3sbiBaHUe OCTaHOBJIEHHOro ABUraTenAa
[MononHeHue cMasku cnepgyeT OCyLWeCTBIATb Ha
paboTatowem asuraTtene. Ecnv nononHuTL CMasky
NoAWNMHUKOB Ha paboTatolleM aBuraTtene Henb3ss,
MO>XHO NMpon3BecTn cMasBaHue, Korga gsurartesb
OCTaHOBJ1EH.

— B Takom cny4ae cHavana ucrnonb3yeTca TONbKO
NosioBUHA PEKOMEHAYEMOro KOM4YecTBa CMasKu,
a 3atem gBuraTenb paboTaeT Ha MosHOM CKOPOCTHU
HECKOJ1IbKO MUHYT.

— Nocne ocTaHOBKYM ABUraTena 3anoXuTe ocTaBlueecs
KOJIn4eCcTBO CMa3Ku B NoAWLNNHUK.

— OcTaBbTe gBuratens paboTtatowmm Ha 1-2 yaca,
3aTeM 3aKpowTe CMa304Hble 0TBEPCTUA Npobkamm
UNN 3aKpPONTE KpaH, eCNv OH YCTaHOBIEH.

B. ABTOMaTn4yeckoe cma3biBaHue

Ecnu cmasbiBaHMe ocyLecTBAAETCA aBTOMATUYECKU,
Heo6Xxo0aAMMO HaCOBCEM YAaNUTb CIIMBHYIO NPOOKY Uix
OTKPbITb KpaH, €CAN OHW YCTaHOBSEHbI.

KomnaHna ABB pekomeHayeT Mcnonb3oBaTbh TOIbKO
3M1eKTPOMEXAHUYECKNE CUCTEMDI.

Konu4yecTBo cMasku Ha MHTEepBan CMa3blBaHUA,
yKa3aHHOe B Tabnuue, cnepnyet yoBouUTb, eCin
ncnonb3dyeTcA cuctema aBToMaTu4eCckKoro
CMa3blBaHUA.

Ecnu cmasbiBaHne ABYXMNOMOCHbIX ABUraTenem
OCYLLEeCTBNIAETCA aBTOMaTUYECKU, cneayeT
npuaep>XMBaTbCA PEKOMEeHAAUNA OTHOCUTENBHO
CMa30Y4HbIX MaTepunanoB AA ABYXMONKOCHbIX
OBuraTenen, KOTopble AaHbl B rnaBe «CmMasoyHble
maTepuanbl».
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6.2.3 UHTepBanbl cma3biBaHUA 6.2.4 Cma3o4Hble maTtepuanbl

N KOJIN4eCTBO CMa3Ku
BHUMAHUE
WHTepBasbl cMa3blBaHNA BepTHUKanbHO He cmeLumBaiiTe pasHble CMa3ouHbIe
YCTaHOB/EHHbIX ABUraTenen cocTaBnaAlT NOMOBUHY maTtepuansi.
OT 3Ha4YeHui, NpeacTaBfieHHbIX HXXe B Tabnuue. HenoaxoAALMe cMa304Hble MaTepuanbl MoryT
MHTepBasbl cMasblBaHNA OCHOBbLIBAIOTCA Ha paboyen noBpeanTb NOAWWNHAK.

Temnepartype noawunHuka 80°C (Temnepatypa
oKpy>catowlen cpegbl +25°). BHnmanwue! NosbiweHne
TemnepaTypbl OKpy>XatoLen cpebl COOTBETCTBEHHO
noBbIWAeT TeMnepaTypy NOALMMHMKA. 3HaYeHMA
cneayeTt ymeHblIUTb BABOE NpW NoBbIlIEeHUN BbICOKOKAQYeCTBEHHAA CMa3Ka Ha OCHOBE KOMMJieKca
TemnepaTtypbl noAwmnHuka Ha 15°C 1 yaBonTb Npu NMTUA 1 ¢ MUHepanbHbiM nn MAO-macnowm;
CHWXXEHUN TemnepaTypbl noAwnnH1Ka Ha 15°C. BA3KOCTb 6a30Boro macna 100 - 160 cCT npu 40°C;
knacc koHcucTeHuun no NLGI: 1,5 — 3%);

[nAa nononHeHnA cmasku cnegyeT NPpUMEHATb TOJTIbKO
npegHa3Ha4YeHHyo cneunanbHO ONA WapPUKOBbIX
noawnnHUKOB CMa3Ky Co cneayrownmMmm CBOMCTBaMMU:

BbICOKOCKOPOCTHbIE MPUMEHEHWA, Hanp1mep,

NpUBO/bI C NPEo6Pa3oBaTENAMMA YACTOThI, AN HU3KMe ~ — TEMMepaTypHbIi AnanasoH ot -30°C Ao +140°C,
CKOPOCTW C 6ONbLLIOW Harpy3kom TpebytoT bonee NOCTOAHHO.
KOPOTKMX UHTEPBAJIOB CMasblBaHMA. *) [INA BEPTUKAaNbHbIX ABUraTeneil Unm sxapknx
CNOBWIN peKoMeHAayeTcA Ucnonb3oBaTth 6onee
BHUMAHME y P y
g TBEpAyto YacTb LWKanbl.
MpeBbieHne MakcMmMaribHOM TeMnepaTypbl
cmaskum u nogwmnHuka (+110°C) HegonycTumO. YKasaHHble Bblle cneungunkaumm cMaskm
MpeBblleHne KOHCTPYKLMOHHON MaKCUManbHOM AencTBuTeNbHbI, €Cnn Temnepartypa oKpy>XatoLlen
CKOpPOCTM ABUraTensa HeaonycTumo. cpeanbl Bbille -30°C u Hnxe +5500, a TemMneparypa

noAawmnHuka Huxke 110°C; B NpOTUBHOM cny4yae
Faapnr Konso 3600 3000 1800 1500 1000 500-000 OOPaTiTech B komnaxuio ABB no nosoay noaxoAALuei

Koprnyca cMaskm 06/MUH 06/MUH 06/MUH 06/MUH O6/MUH O6/MUH CMa3Ku.
r/

Cwmasky ¢ TpebyemMbiMmn CBOMCTBAMU MOXKHO

noawnnHnK o
LIapMKOBLIE NOAWMNHIKNA npro6pecTu y BCeX OCHOBHbIX U3roTOBUTENEN
WHTepsan cma3biBaHUA B MOTO4Yacax CMa304HbIX MmaTepunasos.
112 10 10000 13000 18000 21000 25000 28000 VICROnb30BaHME NPUCAOK PEKOMEHAYETCA, HO OT
1821 9000 11000 17000 19000 23000 26500 N3roToBMTENA CMa304HOro Matepuana TpebyeTca
160 25 7000 9500 14000 17000 21000 24000
180 30 6000 9000 13500 16000 20000 23000 NMCbMeHHaA rapaHTUA 0COBEHHO O TOM, YTO NpPUCaaKU
200 40 4000 6000 11000 13000 17000 21000 = HE MOBPEXZAAIOT NOAWMMHIKA 1 HE HapyLIaIoT
205 50 3000 5000 10000 12500 16500 20000 CBOWMCTBA CMa304HOro maTepuana B paboyem
250 60 2500 4000 9000 11500 15000 18000 AnanasoHe Temneparyp.
280 35 2000 3500 - - - -
280 70 - - 8000 10500 14000 17000 BHUMAHUE
315 35 2000 3500 — _ _ _ He pekomeHaoyeTCA ncnonb3oBaTb Npucagkun
315 90 - - 6500 8500 12500 16000 EP npu BbicOKuXx TemnepaTtypax NoALIMNHNKOB
355 35 1200 2000 ~— _ - - AnAa rabaputos Kopnyca 280-450.
355 120 - - 4200 6000 10000 13000
100 40 1000 1600 — C ~ - Mcrnonb3oBaTth MOXHO CrieayioLime
400 130 B B 0800 4600 8400 12000 BbICOKOKA4YEeCTBEHHbIE CMa3KMu:
450 40 1000 1600 - - - - — Esso Unirex N2, N3 unu S2 (ocHoBa Kommnnekca
450 140 - - 2400 4000 8000 8800 )
Ponukosbie noawUnHIKY — Mobil Mobilith SHC 100 (ocHoBa Komnnekca NUTKA)
160 gsH e c;nsac?g IBa4H52;B n;%:)%qac:;oo 10500 12000 h Sh"ell All?ida EMS 2 (ocHosa komnnekca nuTuA)
180 30 3000 4000 7000 8000 10000 11500 — Kliber Kluberplex BEM 41-132 (cneunansHas
200 40 2000 3000 5500 6500 8500 10500 NMTVEeBaR 0CHOBA)
205 50 1500 2500 5000 6000 8000 10000 — FAG Arcanol TEMP110 (ocHoBa Komnfekca nuTtuA)
250 60 1300 2200 4500 5700 7500 9000
280 35 1000 1800 - - - - Mpumeuanue.
080 70 _ _ 4000 5300 7000 8500 Bceraa ncnonb3yinTe BbICOKOCKOPOCTHYIO CMasKy
315 35 1000 1800 - _ _ _ [NA BbICOKOCKOPOCTHbIX ABYXMOOCHbIX
315 90 _ _ 3000 4300 6000 8000 AasuraTenei, y KOTopbiX KOAhMULMEHT CKOPOCTH
355 35 600 1000 — _ _ _ npesbiwaeT 480 000 (bopmyna pacyeTa:
355 120 - - 2000 3000 5000 6500 Dm x n, rae Dm = cpeHvin AmameTp NOALLNNHUKOB,
400 120 500 800 - - - - MM 1 N = 4YNCNO 060pOTOB, 06/MUH).
400 130 - - 1400 2300 4200 6000
450 120 500 800 - - - -
450 140 - - 1200 2000 4000 4400
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Cne,u.yrou.me CMa3Kn MO>XXHO ncnonb3oBaTb AnA
BbICOKOCKOPOCTHbIX YYTYHHbIX apuraTenen, Ho nx
HeNb3A CMewnBaTb C NINTUeBbIMN KOMMJ1EKCHbIMU
CMa3sKamMmu.

— Kliber Kliber quiet BQH 72-102 (nonunyp. ocHOBA)
— Lubcon Turmogrease PU703 (nonuyp. ocHoBa)

Ecnu ncnonbayoTca gpyrue cMasoyHble Mmatepuariel,
YTOYHUTE Y U3rOTOBUTENA, YTO UX KAYECTBO
COOTBETCTBYET KA4eCTBY YKa3aHHbIX BbILLE
MaTepuanos, U1 eCNn UMEKTCA COMHEHNA B
COBMECTUMOCTM CMa304HOro matepmana, obpaTtutecb
B KomnaHuio ABB.
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7. Tlocnenpopa)Hoe
obcny>xusaHue

7.1 3anacHble 4YacTu

B kayecTBe 3anacHbIxX YacTen AOMKHbI
NCMNOJIb30BAaTbLCA OPUIrMHAsIbHbIE AeTanu,
nocTaBfeHHbIE N NPOBEPEHHbIE KoMNaHuen ABB,
€Cnn He MMeeTCA 0COObIX YKa3aHWiA.

Heobxoaumo cobniogatb TpeboBaHMA cTaHaapTa
MO3K 60079-19.

Mpu 3aKase 3anacHbIX YacTen HeobXxoaMMO COOBLMTb
CEPVIAHLIN HOMEp, NONMHOE 0603HaYeHNe U Ko
U3aenuA, yKasaHHble B 3aBOACKOW Tabnuyke
asurarena.

7.2 Pa3bopka, coopka u
nepemarbiBaHue o6MOTOK

MpounssoanTe pasbopky 1 cbopKy aBuratens

W nepemaTtbiBaHNne 06MOTOK COrfiacHo cTaHaapTy
M3K 60079-19. Bce gencTBna AOMKHbI BbINOAHATLCA
npoussoauTenem (komnaHuein ABB) nnv pemoHTHON
opraHusaumen, ynonHoMo4eHHoW KomnaHuen ABB.

3anpeluaeTca ocyLWecTBAATb Ntobble U3MEHEHNA

netanen, obpasyowmx B3pbiBO6E30NaCHY0 060104KY,
n getanen, obecneynBaroLmx 3awmTy oT Nbinn. Kpome
TOro, Henb3A 3aKpbiBaTb BEHTUTALUUOHHbIE OTBEpPCTUA.

MepemaTbiBaHME 06MOTOK AOMKHO BbIMNONHATLCA
TOJIbKO PEMOHTHOW OpraHmM3aumen, yrnorHOMOYEHHOM
komnanHuen ABB.

Mpun ycTaHOBKE TOPLEBLIX LUTOB UM KOPOBKM
BbIBOAOB Ha KOPMyC B3pPbIBO3ALUMLLEHHOrO ABUraTena
ybeanTechb, YTO LEHTPUPYIOLIMNE BbICTYMbI CMa3saHbl
TOHKWUM CINOEM crieumanbHON He3aTBepAeBatoLLen
CMa3sKM, a Kpacka 1 rpAsb Ha HUX OTCYTCTBYIOT.

Mpu ycTaHOBKE TOPLEBLIX LWMTOB Ha KOPMyC
NblneB3pbiBO3alMLLEHHbIX aBuratenen DIP/Ex tD
LeHTpMpYylowme BbICTYMNbl HEO6X0AMMO cMa3aTb
YN/IOTHAIOLLEN CMa3KoW unu repmeTrkom. Cnepyet
MCMNoJIb30BaTh Matepuarnbl TEX XK€ TUMOB, KOTOpbIe
NPYMEHANNCH NpY NepBoHaYvanbHoM cbopke apuraTensa
ONA OaHHOro BUAa 3alnThl.
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7.3 NoAawnnNHUKKn
MoawmnHukm TpebyoT 0coboro yxoaa.

x cnepnyeTt AeMOHTMPOBATb C NOMOLUbIO cneunalbHbIX
CbeMHUKOB, OHM YCTaHaB/IMBAKOTCA HAarpeTbiMn Unun

C UCMNOJIb30BaHNEM NOAXOOALLEro AfA 3TOW Lenu
CneuynMHCTpyMeHTa.

3ameHa NoALMMHMKOB NPON3BOAUTCA COrMacHo
OTAEeNbHON MHCTPYKUMKn KomnaHum ABB. CyliecTByioT
ocobble peKoMeHAauMmn nNo 3amMmeHe NOAWNMHUKOB
nbines3pbiBo3awmweHHbix DIP/Ex tD gBuratenen
(nockonbKy BMecTe C MoALUMHUKaMn cnegyet
3aMEeHATb U YNNTIOTHEHUA).

Cobniogante ykasaHua, UMetoLmeca Ha asurartene,
Hanpumep, Ha aTuKeTKax. CnepgyeT cnonb3oBaTb
TONMbKO T€ TUMbl NOALIMMNHNKOB, KOTOPbIE YKa3aHbl Ha
3aBO/ACKOM Tabnnuke.

BHUMAHMUE!

JTiobor peMoHT aBuratena, BbIMOSHEHHbIN
noTpebutenem 6e3 ocoboro ogobpeHua
na3roToBuUTens, ocBoboXAaeT N3roToBuTeNa oT
OTBETCTBEHHOCTU 3a COOTBETCTBUE ABUraTens
cTaHgapTam.
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8. TpeboBaHuA No oxpaHe

OKpYy)XarLieun cpeabl

8.1 YpoBeHb Wwyma

YpoBeHb 3BYKOBOro AasneHnA 6onbLIMHCTBA
nBuratenen ABB He npesbliwaeT 82 ob(A) (=3 Ab) npm
yactoTe 50 L.

3HayeHnA AnA Kaxxaoro aosuratena NnpuBOAATCA B
COOTBETCTBYIOLWEN AOKYMEHTaumm Ha nagenve. MNpu
NUTaHNM CUHYcomaanbHbIM TOKOM € YacTtoTon 60 My
YPOBHU NPEBLIWAIOT 3HAYEHWA, yKa3aHHbIE B
KaTanorax npoaykumu gnAa vYactotbl 50 'y,
npuénuautensHo Ha 4 ob(A).

YpOBHM 3BYKOBOTO AaBfiEHUA NPY NPUTaHUM C
ncnonb3oBaHneM npeobpasoBaTenen 4acToTbl MOXHO
y3HaTb B kOMnaHum ABB.
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9. YcTpaHeHMe Henonagok

HacToAwme NHCTPYKUMM He MOKPbIBAOT BCE BO3MOXKHbIE Cly4an BO BPEMA MOHTaXa, sKcnyartaumm nnm
TEXHMYECKOro obcny>xmBaHmA. 3a 4ONOHUTENBHON NHopMaLuuern obpallanTech B bnmxariee
npeacraBnTenbcTBO KoMmnaHum ABB.

Tabnuua nomcka HeucnpaBHOCTEN ABUraTens
ﬂVILlO, 3aHumMarouieecA yxoaom n peMoHTOM aAsuratena, AOJIKHO 6bITb BbICOKOKBaﬂVICbI/ILWIDOBaHO, O3HaKoOMJTeHo
C npasunamMmm TeXHNKu 6630I‘IaCHOCTI/I, N UMETb COOTBETCTBYIOLLUNE NMHCTPYMEHT KU CpeacTBa.

NMPOBJIEMA NMPUHUNHA MEPOMNPUATUE
[BuraTtens He Meperopenu npegoxpaHuTenu YcTaHoBUTE HOBbIE NPEeAOXpPaHNTENU
3anyckaeTcsa COOTBETCTBYIOLLEro TMMna u HoMuHana.
CpabaTtbiBaHue no neperpyske lMpoBepbTe NyckaTenb Ha cpabaTbiBaHWE MO
neperpyske.
HenpasunbHoe HanpAXeHue [MpoBepbTe NPaBUABHOCTb NUTAOLEr0 HAaNPAXEHUA
nnuTaHnA no 3aBOACKON Tabnunyke.
HenpaBunbHoe coeanHeHne [NpoBepbTe coeaAnHEHNA NO CXEMaM COEOUHEHUI,
noctaesnAeMbIM C ABUraTenem, u Nno 3aBoACKON
Tabnuyke.
O6pbiB B 06MOTKE Mnn Lienu MO>XHO CyauTb MO XYXOKaHMIO BbIKloYaTens,
ynpaBneHua Korpga oH BKNo4eH. [NMpoBepbTe cnabble coeanHeHnsa
nNpoBOAOB.
[MpoBepbTe TakXXe BKOYEHUE KITHOYEen ynpaBneHus.
MexaHudecknin gedexT lMpoBepbTe cBOGOAHOE BpalLeHNe aBuraTena u
npveoaa. [poBepbTe NOALMMHUKA U CMa3biBaHMeE.
KopoTkoe 3amblkaHve Ha Mo>xHO cyanTb No rneperopesLuemy
cTaTope npeaoxpaHuTento n namepeHnam. NepemaTbiBaHne
asuratena Heobxoammo. OTKponTe ABuraTensb,
[Mnoxoe coeauHeHne 0O6MOTKU o o
HanaMTe HeMCrnpaBHOCTb NyTEM U3MEPEHUMN.
cTaTopa
HeuncnpaBHbIi poTop MpoBepbTe NCNPaBHOCTb CTEPXKHEN poTopa
N 3aMblKatoLLMX KOMeLl.
BosMo>kHanA neperpyska YMeHbLUNTE HarpysKy.
nsuraTensa
[euratenb Bosmo>keH 06pbiB B Lenu ogHon | lNMpoeepbTe Lenu no dhasam Ha NnpeaMeT obpbiBa
ocTaHoBWICA 13 ¢as
OsuraTtens He noaxoanT M3meHunTe Tun n rabaput gsuratena. CBAXUTECH
K 06BEKTY C N3roToBUTENEM.
Meperpyska YMeHbLUNTE HarpysKy.
Huskoe HanpaxeHue lMpoBepbTe HanpAXXeHne No 3aBOACKON Tabnnuke.
[NpoBepbTE cCOeauHEHUA.
O6pbiB LUenu MNeperopenu npenoxpaHuTenu, NpoBepbLTE pene
3aWnTbl OT NEpPerpysKu, CTaTop N HaXKNUMHbIE
KHOMKMU.
OeuraTtens MoTepa nuTatowero lMpoBepbTe cnabble coeanHeHNA, NPefoXpaHUTENu
3anyckaeTca, HanpAXeHnsa W uenb ynpasneHua.
3aTtem
OoCTaHaBnMBaeTcA
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NMPOBJIEMA

NMPUHUHA

MEPOINPUATUE

[BuraTtenb He
[OCTUraeT CBOemn
HOMUWHaNbHOWM
CKOpPOCTU

[Buratenb He NOAXOONT K
06BbeEKTY

CBAXMTECH C NOCTABLLMKOM MO BbIGOPY HY>XHOrO
asuraTens.

Hunakoe HanpA>XXeHune Ha
KremMmMmax gsurartenAa ns-sa
noTepb HanpA>XeHnA

MpumeHnTE 6onee BbICOKOE HanpAXeHne unm
NyCKOBOW TpaHcopMaTop. YMEHbLUMTE Harpy3Ky.
lMpoBepbTe coeanHenna. lNpoBepbTe ceveHne
kabenen.

Bbonbwasn Harpyska npu nycke

I'IpOBepre nyckoBoe yCTpOI7ICTBO aBurartena

Cnomanca poTtop

Ybeantecb B OTCYTCTBUM NOSIOMOK B 3aMbIKaOLLMX
Konbuax. Kak npasuno, TpebyeTcA HOBbIN POTOP.

O6pbiB B NEPBUYHON LiENK

C nomoLupbto TecTepa HanaMTe HEMCNPaBHOCTL U
yCTpaHuTe ee.

CnnwkKom AniMHHoe
BpPemMA YCKOpeHun
nBuratens nwnm
CNULIKOM 60rbLLoe
noTpebneHne Toka

Meperpyska

YMeHbLUUTE Harpysky.

Hu3skoe HanpAxeHne npu nycke

[MpoBepbTE BENNUYMHY CONPOTUBNEHUA. Ybeantech
B MPaBWbHOCTY Bblbopa anameTpa kabenen.

HeuncnpaBHOCTb poTOpa

3ameHuTe poTOp HOBbLIM.

Hunakoe nutatowee HanpA>XXeHune

N3ameHnTe nuTaroLlee HanpA>XXeHne.

HenpasunbHoe HenpasunbHana Mepepenante coeaMHeHne Ha Knemmax asuratena
HanpasneHue nocnepoBaTenbHOCTb ha3 Unu B LWUTE.

BpaLleHuna

MNeperpes MNeperpyska YMeHbLNTE Harpysky.

asurartens

3arpAsHeHbl 1 3acopeHbl
KOPMyC UN BEHTUNAUNOHHbIE
OTBEPCTMA, BCNeacTene

Yero HapyLleHa BeHTUnAuMA
asurartens

Ouuctute gBuratesns n ybeantecb B HOPManbHON
LUMPKYnALuM BO3ayXa.

Bo3mOXxHEbIN 06pbIB 04HON 3

has

I'IpoBepre HaOe>XXHOCTb NoAgKn4eHnA NposoaoB
1 kabenen.

3amMblkaHue Ha 3eMnio

BbiABUTE 1 ycTpaHuTe 3amblkaHne B 06MOTKE.

HecummeTpuyHoe nuTaioLLee
HanpaAXeHne Ha Krnemmax
nsuratens

MpoBepbTe NPoBoAa, COeANHEHNA
1 TpaHcopMaTopbl.
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NPOBJIEMA

MPUHUHA

MEPOMNPUATUE

Bubpauwnsa
asurarens

HenpasunbHaA ueHTpoBKa

BbinonHute LLeHTPOBKY npaBWUIibHO.

Cnabbin doyHoameHT asuratens

YKpenute pyHaaMEHT.

OuncbanaHc MydThbl

C6anaHcupynte MydTy.

He cbanaHcunpoBaH
I'IpI/IBO,ElI/IMbIVI MexXaHU3m

CbanaHcupynTe MexaHu3Mm 3aHOBO.

HewcnpaBHb|e noALNNHNUKK

3ameHnTe NOALIMIMHUKM,

MNoaWwWnNHMKM HECOOCHbI

BblpoBHANTE NOAWUNHUKA JOKHBIM 06pa3om.

CwmecTtunucb 6anaHcupoBOYHbIE
rpysbl

MoBTOpWTE GanaHCMPOBKY ABUraTens.

BanaHcupoBka poTtopa u My bl
oTnMyaroTCA (MoNyLWwnoHKa
— MNOJHaA LWNOHKA)

MoBTOpWTE GanaHCMPOBKY MyddThI NV ABUraTENA.

TpexdasHbin guratens
paboTaeT B ogHO(a3HOM
pexxmme

I'IpOBepre uenu Ha npegmeT 06prBa.

BonbLion oceBor 3a3o0p

OTperynupynTe NOoAWNMHUKA WX UCNONb3YNTE
NpoKnaakKy.

Tpywwica wym

BeHTunAaTop 3agesaeT
TOPLEBOM LUT UNN KPbILWKY

YcTaHOBUTE BEHTUMATOP NPaBUbHO.

Ocnabno kpenneHne K
oyHOaMEHTY

3aTAHNTE KpenexkHble 60Thbl.

Oeuratens wymuT

HeogHopoaHOCTL BO3AYLWHOMO
3a3opa

MpoBepbTe KpenneHue TopLeBoro wuTa
¥ NOALUNMHUKOB.

OucbanaHc poTopa

Cb6anaHcupynTe 3aHOBO.

Harpes Ban norHyT unu TpecHyn BbinpAamnte nnm 3ameHuTe Ban.
NoALWNMHNKOB N
MepeTAHYTbI peMeHb YMeHbLUNTE HaTAXEHNE PEMHA.
Bonbloe pacctoAaHue oo COBUHbBTE LWKKMBBI 65MXKe K NoaWwmnnHNKam
LUKWBOB MO OCu Bana apuratens.
Cnuwkom man gnameTp LWKuea VMcnonb3ynTe WKMB 60sbLIEro gnameTpa.
HecoocHocTb [MponsBeauTe LEHTPOBKY ABUratenA 3aHoBO.
HepnocTtaTto4Hoe cmasbiBaHUe ObecneybTe HanNM4uMe B NOALMNMHMUKAX KayecTBa
N KONM4ecTBa CMa3KMu.
VXy[OlieHne CBONCTB CMa3Ku YpanuTe cTapylo cMasky, TwaTenbHO NpoMonTe
WK 3arpA3HEHNEe CMa304HOro NOALINMHUKN B KEPOCUHE U 3aMEHNTE CMa3KYy.
mMaTepuana
CnuLLIKOM MHOIO CMasKu YMeHbLINTE KONNYECTBO CMasKu, NOAWNMHNK He
OOSKeH 6bITb 3anofiHeH 60nee YeM HanonoBUHY.
Meperpyska noAWnnHUKOB [MpoBepbTe LEHTPOBKY, paavanbHbIe U OCEBbIE
ycunusa.
MoBpeXxaeHune wapuka nnm 3ameHnTe NOoAWMNMHUK, NPeaBapuTeNbHO TWAaTeNbHO
[OPOXXEK KavyeHuA O4YUCTMB €ro nocagovyHoe MecTo.
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Low Voltage Motors for Hazardous Areas

Installation, operation, maintenance and safety manual
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1. Introduction

NOTE!
These instructions must be followed to ensure safe
and proper installation, operation and maintenance of

1.3 Conformity

As well as conforming to the standards relating to
mechanical and electrical characteristics, motors
designed for explosive atmospheres must also conform

the motor. They should be brought tq th(_a attention of ts? a?]réea;)dr sn?g:?h(: g:gt;(::l,:%v:?}?pg?;ogj:;ig;:lEC
anyone who installs, operates or maintains the motor
or associated equipment. Ignoring these instructions EN 60079-0 (2004); General requirements
may invalidate all applicable warranties. IEC 60079-0 (2004) concerning electrical apparatus
for explosive gas atmospheres
WARNING EN 60079-1 (2004);  Std. concerning flameproof
Motors for hazardous areas are specially designed | |EC 60079-1 (2003) enclosures "d “protection
to comply with official regulations concerning the EN 60079-7 (2003), ~ Std. concerning increased safety
risk of explosion. The reliability of these motors |IEC 60079-7 (2001) "e “ protection
may be impaired if they are used improperly, badly EN 60079-15 (2003), Std. concerning type "nA”
connected, or altered in any way no matter how IEC 60079-15 (2001), protection
minor. EN60079-15 (2005),
Standards relating to the connection and use of IE”CE)’\? 2?23112 (éggg; General requirements
electrical apparatus in hazardous areas must be FEC 61241-0 (2004) ’ concernin qelectrical apparatus
taken into consideration, especially the national for use in ?he resencepsf
standards for installatiorz)in the country where the combustible dFL)Jst
motors are being used. Only trained personnel , —
familiar with thege standard}é should Fr)landle this EN 61241-1 (2004);  Std. concerning PUSt Ignition ,
type of apparatus. IEC 61241-1 (2004) Protection and Tlghtness against
dust (tD-protection)
. . Note: the standards, according to which motors are
1.1 Declaratlon Of Conformlty certified, are listed in the appropriate certificate.
All ABB motors with a CE-mark on the rating plate ABB LV motors (valid only for Group Il) can be installed
comply with the ATEX Directive 94/9/EC. in areas corresponding to the following markings:
T Zone Category or Marking
1.2 Va"dlty 1 Category 2 or Ex d, Ex de, Ex e
These instructions are valid for the following ABB 2 Category 3 or Ex nA
electrical motor types, when used in explosive atmos- 21 Category 2 or DIP, IP 65 or Ex tD A21
pheres. 22 Category 3 or DIP, IP 55 (non-conductive dust),
Non-sparking Ex nA or ExtD A22
:Z:;:: mggéMg':‘essﬁe; E;(;éo 280 According to the EN 500XX series, certified motors
series M2B*/M3G", sizes 71 to 450 have EEx markings instead of Ex.
Increased safety Ex e Atmosphere;
series M2A*/M3A*, sizes 90 to 280 G — explosive atmosphere caused by gases
series M2B*/M3H*, sizes 80 to 400 D — explosive atmosphere caused by combustible dust
Flameproof enclosure Ex d, Ex de
series M2J*/M3J*, M2K*/M3K*, sizes 80 to 400
Dust Ignition Protection (DIP, 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 modifica-
tions.)
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.
27 —EN
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1.4 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 1A Propane
atmospheres 1B Ethylene
other than mines i Hydrogen/Acetylene

b) Marking temperature

Temperatureclass T1 T2 T3 T4 T5 T6 T125°C T150°C

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

Max. temperature 400 250 155 90 55 40 80 105
rise 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 func-
tion 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 me-
ters, 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.
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2. Handling

2.1 Reception check

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

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

Unprotected machined surfaces (shaft-ends and flang-
es) 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 vibra-
tions 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.

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 equip-
ment.

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 ar-
rangements and auxiliary equipment.

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

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

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, except the
smallest frame sizes (56 and 63) 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.
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3. Installation and
commissioning

WARNING

Disconnect and lock out before working on the
motor or the driven equipment. Ensure no explo-
sive 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
protection), EN 60079-14 (Electrical installations in
hazardous areas (gas)) and EN 50281-1-2/ EN 61241-
14 (Electrical installations in hazardous areas (combus-
tible dust; selection and installation)) must be respect-
ed. 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
explosive atmosphere is present while executing
insulation 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
windings should be discharged against the frame
immediately after each measurement to avoid risk
of electrical shock.

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

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

Windings drenched in seawater normally need to be
rewound.

3.3 Foundation

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

Metal foundations should be painted to avoid corrosion.

Foundations must be even, 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 reso-
nance.

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”.

EN - 30

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

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

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

3.5 Mounting and alignment of
the motor

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

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

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

Align the motor using appropriate methods.
If applicable, drill locating holes and fix the locating pins
into position.

Mounting accuracy of coupling half: check that clear-
ance 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 flame-
path 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
environments, open the drain plugs before operating
the motor. In very dusty environments, all drain holes
should be closed.

Flameproof motors

Drain plugs, if requested, 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
thermistors, heating elements or other auxiliary devices.

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

Motors are intended for fixed installation only. 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 EN 60079-0.

NOTE!

Cables should be mechanically protected and
clamped close to the terminal box to fulfill the appro-
priate requirements of EN 60079-0 and local installa-
tion standards (e.g. NFC 15100).

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.
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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 EN 60079-0:

Minimum cross-sectional area of protective conductors

Minimum cross-sectional area
of the corresponding protective

Cross-sectional area of phase
conductors of the installation,

S, mm? conductor, S, mm?
S<16 S

16<S<35 16

S>35 05S

In addition, earthing or bonding connection facilities on
the outside of electrical apparatus must provide effec-
tive 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 M2JA/M3JP-motors
— Ex de for M2KA/M3KP-motors

Ex d-motors; M2JA/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 Motor type Terminal box
M2JA 80-400 free volume M3JP free volume
80-132 1.45-1.7dm® 80-132 1.0 dm?
160 - 180 3 dm?® 160 - 180 5.2 dm?®

200 - 250 8.5dm? 200 - 250 10.5 dm?®
280 - 315 15 dm? 280 - 315 24 dm?

355 - 400 79 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; M2KA/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 DIP,
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 allowed.

EN-32

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 appro-
priate means. For certain protection types, it is manda-
tory to use thermal protection. More detailed information
can be found in the documents delivered with the
motor. Connection diagrams for auxiliary elements and
connection parts can be found inside the terminal box.

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
connections on the supply cables.

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

3.10 Protection against overload
and stalling

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

For increased safety motors (Ex e) the maximum
tripping time for protective devices must not be longer
than the time t_ shown on the motor rating plate.
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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 frequen-
cy +2% according to EN / IEC 60034-1 (2004),
paragraph 7.3, Zone A.

The motor can only be used in applications it is intend-
ed 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 construc-
tion 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.
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4.3 Safety considerations

The motor is intended for installation and use by quali-
fied personnel, familiar with health and safety require-
ments and national legislation.

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

WARNING

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

Points to 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.
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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
converter 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 modifica-
tions.

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 combi-
nations can be selected using the dimensioning instruc-
tions provided in Chapter 5.8.2.

In case of other voltage source converters (not DTC-
controlled 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,
instructions provided in Chapter 5.8.3 must be used for
preliminary 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.

EN-34

ABB non-sparking cast iron motors have been type
tested with ABB 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 voltage source PWM converters with a
minimum switching frequency of 3 kHz or higher,
preliminary 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 DIP, 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 tem-
perature 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 dimen-
sioning instructions provided in Chapter 5.8.2.

In the case of any other voltage source converter with
pulse width modulation type of control (PWM), com-
bined tests are usually needed to confirm the correct
thermal performance of the motor. These tests can be
avoided if DIP-motors are equipped with thermal sen-
sors intended 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,
instructions provided in Chapter 5.8.3 can be used for
preliminary 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
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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 tempera-
tures exceeding the limit values of their temperature
classes (T4, T5, etc.).

ATEX-countries:

The thermistors must be connected to a thermistor
circuit relay functioning independently and that is
dedicated to reliably trip off the supply to the motor
according to the requirements of the “Essential Health
and Safety Requirements” in Annex Il, item 1.5.1 of the
ATEX Directive 94/9/EC.

Non-ATEX countries:

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.
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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.

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
following 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
elements. 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 per-
mission 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. In-
structions 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° bonding. Also for smaller motors symmetrical and
shielded cables are highly recommended. Make the
360° grounding arrangement at all the cable entries as
described in the instructions for the glands. Twist the
cable shields into bundles and connect to the nearest
ground terminal/busbar inside the terminal box, con-
verter cabinet, etc.
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NOTE!

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

For motors of frame size IEC 280 and upward, addi-
tional potential equalization between the motor frame
and the driven equipment is needed, unless both are
mounted on a common steel base. In this case, the high
frequency conductivity of the connection provided by
the steel base should be checked by, for example,
measuring the potential difference between the compo-
nents.

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 not 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
downloadable 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) present-
ed in Figures 5 and 6 show the maximum allowed
continuous output torque of the motors as a function of
supply frequency. The output torque is given as a
percentage of the nominal torque of the motor.

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 con-
tact ABB.
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5.8.3 Dimensioning with other
voltage source PWM-type
converters

Preliminary dimensioning can be done by using follow-
ing 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.

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:

I 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.

T-OL
T
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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
frequency

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!
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ABB recommends using all the suitable protective 6 Maintenance

features provided by the converter to improve the safety

of the application. Converters usually provide features WARNING
such as (names and availability of features depend on Voltage may be connected at standstill inside the
manufacturer and model of the converter): terminal box for heating elements or direct winding
— Minimum speed heating.
— Maximum speed
— Acceleration and deceleration times WARNING
— Maximum current Standards relating to repair and maintenance of
— Maximum Torque electrical apparatus in hazardous areas must be
— Stall protection taken into consideration. Only competent person-
nel acquainted with these standards should handle
WARNING this type of apparatus.
These features are onIy_ addltlongl and do not Depending on the nature of the work in question,
replace the safety functions required by the stand- disconnect and lock out before working on motor
ards. or driven equipment. Ensure no explosive gas or
dust is present while work is in progress.

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 condi-
tions. 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 DIP/Ex tD motors, respect the environ-
ment specifications stated in standard EN 50281-1-2./
EN 61241-14

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

For DIP/Ex tD motors, the shaft seals should be
changed after 8000 hours of use or a maximum of
two years depending of environmental conditions as
mentioned above (1). Note: If the DIP/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
characteristics as the originals when changing bearings.

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

6.2 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 inter-
vals. 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 ambi-
ent temperatures of 25 and 40°C are:

Duty hours Duty hours

Frame size Poles at 25°C at 40°C
71 2 32 000 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 33000 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
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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 operat-
ing temperature of 80°C (ambient temperature +25°).
Note! An increase in the ambient temperature raises the
temperature of the bearings correspondingly. The
values should be halved for a 15°C increase in bearing
temperature and may be doubled for a 15°C decrease
in bearing temperature.

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

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

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

Frame Amount 3600 3000 1800 1500 1000 500-900
size ofgrease r/min  r/min  r/min  rmin 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
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6.2.4 Lubricants

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

damage.

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

— good quality grease with lithium complex soap and
with mineral- or PAO-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
recommended 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  Albida EMS 2 (lithium complex base)

— Kliber Kiiberplex 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:

— Kliber Kiiber quiet BQH 72-102 (polyurea base)
— Lubcon Turmogrease PU703 (polyurea base)

If other lubricants are used, check with the manufac-
turer that the qualities correspond to those of the above
mentioned lubricants, or, if the compatibility of the
lubricant is uncertain, contact ABB.
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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
followed.

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
authorized 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 protec-
tion.

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
bearings of DIP/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 ap-
proved by the manufacturer, releases the manufac-
turer from his responsibility to conformity.
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Environmental
requirements

8.1 Noise levels

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

8.

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.

switch

Open circuit in winding or control

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 | Power failure

dies down

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

Motor does not Not applied properly

Consult equipment supplier for proper type.

accelerate up to

nominal speed 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 | Excessive load

Reduce load.

to accelerate and/or

draws high current 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

Pwuc. 1. Cxema nogknto4eHuA
L1 PE L1 L2 L3
. T W2 U2 V2l
w2 | U?VQ_] Ul iW%'U?V? II ;ogozoi?_1
I 4}—6 ‘ ! e
| B @ '?_{ V20 /5 |l 0o~ Do | ! o o 1!
Wi WAL 0 LUl VEWI) WL NV WE
L3 ! 2 L3 PE
1 L2 L3 PE L3 W1 VITS 5 L1 L2 L3
Figure 2. Belt drive
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Figure 3. Mounting of half-coupling or pulley
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Figure 4. Allowed phase to phase voltage peaks at motor terminals as a function of rise time.
Rise time defined according to IEC60034-17.
..... ABB Special insulation; ----- ABB Standard insulation; ___ IEC TS 60034-17
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Loadability curves with ACS800 converters with DTC control
KpuBaa aonycTuMon Harpy3ku npu Ucrnosib3oBaHuMm ¢ KoHBepTepamu ACS800 ¢ npuHUunom
HenocpeACTBEHHOro yrnpaBfieHUA MOMEHTOM

Figure 5.
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Flameproof motors Ex d, Ex de, cast iron (type M3GP) dust ignition proof motors,
(DIP/Ex tD); nominal frequency of the motor 50/60 Hz
BapbiBoHENpoHuUaemble asuratenu Ex d, Ex de, 4yryHHble (tun M3GP)
nblneB3pbiBo3awmiLeHHble apuratenu (DIP/Ex tD); HommnHanbHaA yacToTa asuratena 50/60 My
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Guideline loadability curves with other voltage source PWM-type converters
O6wMme KpuBbIe AONYCTUMOWM Harpy3ku npu padéore ¢ gpyrmmu npeobpasoBartensiMm 4acToTbl
¢ LHWM-perynupoBaHunem

Figure 7.
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Flameproof motors Ex d, Ex de, cast iron dust ignition proof motors (DIP/Ex tD T125°C);
nominal frequency of the motor 50/60 Hz

BapbiBOHENpoHULaemble asuratenu Ex d, Ex de, yyryHHble NbiNeB3pbiBO3alLULLEHHbIE
asuratenu (DIP/Ex tD T125°C); HomnHanbHaA YyactoTa asuratena 50/60 My
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Hu3koBoONbTHbIE ABUraTenu

MpousBoauTenu (*) u KpynHemnLmne NOCTaBLUNKM.

Australia

ABB Australia Pty Ltd
601 Blackburn Road
Notting Hill VIC 3168
Tel: +61 (0) 8544 0000
Fax: +61 (0) 8544 0001

Austria

ABB AG

Clemens Holzmeisterstrasse 4
AT-1810 Wien

Tel: +43 (0) 1 601 090

Fax: +43 (0) 1 601 09 8305

Belgium

Asea Brown Boveri S.A.-N.V.
Hoge Wei 27

BE-1930 Zaventem

Tel: +32 (0) 2 718 6311

Fax: +32 (0) 2 718 6657

Canada
ABB Inc., BA Electrical Machines

10300 Henri-Bourassa Blvd, West,

Saint-Laurent, Quebec
Canada H4S 1N6

Tel: +1 514 832-6583

Fax: +1 514 332-0609

China*

ABB Shanghai Motors Co., Ltd.
88 Tianning Road
Minhang(Economical and Techno-
logical Development Zone)
200245 Shanghai

Tel: +86 21 5472 3133

Fax: +86 21 5472 5025

Chile

Asea Brown Boveri S.A.
P.0.Box 581-3
Santiago

Tel: +56 (0) 2 5447 100
Fax: +56 (0) 2 5447 405

Denmark

ABB A/S

Automation Products
Emil Neckelmanns Vej 14
DK-5220 Odense SO
Tel: +45 65 47 70 70

Fax: +45 6547 77 13

Finland*

ABB Oy

Motors

P.0.Box 633

FI-65101 Vaasa

Tel: +358 (0) 10 22 11
Fax: +358 (0) 10 22 47372

France

ABB Entrelec

ZA La Boisse BP 90145

300 Rue des Prés-Seigneurs
FR-01124 Montluel Cedex
Tel: +33 4 37 40 40 00

Fax: +33 4 37 4040 72

Germany

ABB Automation Products GmbH
Motors & Drives

Wallstaedter Strasse 59
DE-68526 Ladenburg

Tel: +49 (0) 6203 717 717

Fax: + 49 (0) 6203 717 600

Hong Kong

ABB (Hong Kong) Ltd.
Tai Po Industrial Estate,
3 Dai Hei Street,

Tai Po, New Territories,
Hong Kong

Tel: +852 2929 3838
Fax: +852 2929 3505

India*

ABB Ltd.

32, Industrial Area, N.I.T
Faridabad 121 001

Tel: +91 (0) 129 502 3001
Fax: +91 (0) 129 502 3006

Indonesia

PT. ABB Sakti Industri

JL. Gajah Tunggal Km.1
Jatiuwung, Tangerang 15136
Banten, Indonesia

Tel: + 62 21 590 9955

Fax: + 6221590 0115-6

Ireland

Asea Brown Boveri Ltd
Components Division
Belgard Road

Tallaght, Dublin 24

Tel: +353 (0) 1 405 7300
Fax: +353 (0) 1 405 7327

Italy*

ABB SACE SpA

LV Motors

Via dell' Industria 18
IT-20010 Vittuone, Milano
Tel: +39 02 90341

Fax: +39 02 9034 7289

Japan

ABB K.K.

26-1 Cerulean Tower
Sakuragaoka-cho, Shibuya-ku
Tokyo 150-8512

Tel: +81 (0) 3 578 46251

Fax: +81 (0) 3 578 46260

Korea

ABB Korea Ltd.

7-9fl, Oksan Bldg., 157-33
Sungsung-dong, Kangnam-ku
Seoul

Tel: +82 2 528 2329

Fax: +82 2 528 2338

Malaysia

ABB Malaysia Sdn. Bhd.

Lot 608, Jalan SS 13/1K
47500 Subang Jaya, Selangor
Tel: +60 3 5628 4888

Fax: +60 3 5631 2926

Mexico

ABB México, S.A. de C.V.
Apartado Postal 111

CP 54000 Tlalnepantla
Edo. de México, México
Tel: +52 5 328 1400

Fax: +52 5 390 3720

The Netherlands

ABB B.V.

Dept. LV motors (APP2R)
P.O.Box 301

NL-3000 AH Rotterdam
Tel: +31 (0) 10 4078 879
Fax: +31 (0) 10 4078 345

Norway

ABB AS

P.O.Box 154 Vollebekk
NO-0520 Oslo

Tel: +47 22 872 000
Fax: +47 22 872 541

Russia

Russia

ABB Industrial & Building
Systems Ltd.

Business Centre "Krugozor"
Obrucheva 30/1, Building 2
Moscow 117861

Tel. +7 495 960 2200, 956 93 93
Fax. +7 495 960 2209, 230 63 46

Singapore

ABB Industry Pte Ltd
2 Ayer Rajah Crescent
Singapore 139935
Tel: +65 6776 5711
Fax: +65 6778 0222

Spain*

Asea Brown Boveri, S.A.
Automation Products - Fabrica
Motores

P.O.Box 81

ES-08200 Sabadell

Tel: +34 93 728 8500

Fax: +34 93 728 8741

Sweden*

ABB Automation Technologies AB
LV Motors

SE-721 70 Vasteras

Tel: +46 (0) 21 329 000

Fax: +46 (0) 21 329 140

Switzerland

ABB Schweiz AG
Normelec/CMC Components
Motors&Drives
Badenerstrasse 790
Postfach

CH-8048 Zirich

Tel: +41 (0) 58 586 0000
Fax: +41 (0) 58 586 0603

Taiwan

ABB Ltd.

6F, No. 126, Nanking East Road,
Section 4i

Taipei, 105 Taiwan, R.O.C.

Tel: +886 (0) 2 2577 6090

Fax: +886 (0) 2 2577 9467

Thailand

ABB Limited (Thailand)
161/1 SG Tower,

Soi Mahadlekluang 3,
Rajdamri, Bangkok 10330
Tel: +66 2 665 1000

Fax: +66 2 665 1042

The United Kingdom

ABB Ltd

Drives, Motors and Machines
Daresbury Park

Daresbury, Warrington
Cheshire, WA4 4BT

Tel: +44 (0) 1925 741 111
Fax: +44 (0) 1925 741 212

USA

ABB Inc.

Low Voltage Motors
16250 W. Glendale Drive
New Berlin, WI 53151
Tel: +1 262 785 3200
Fax: +1 262 780 8888

Venezuela

Asea Brown Boveri S.A.
P.O.Box 6649
Carmelitas,

Caracas 1010A

Tel: +58 (0) 2 238 2422
Fax: +58 (0) 2 239 6383

00O "ABBb UHaycTpu u CTpontexHuka"

117861, MockBa,

yn O6py4eBa, 30/1, cTp. 2
T.:4+7 (495) 960 2200
®.:+7 (495) 960 2220

193029, CaHkT-lNeTepbypr,
B. CmoneHckui np., 6

T.+7 (812) 326 99 15
®.:+7 (812) 326 99 16
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620066, ExkaTepuHbypr,

yn. BapxoTckas, 1, od. 212
T.:+7 (343) 369 0000

®.:+7 (343) 369 0069

664050, pkyTCK,

yn. bankanbckas, 291
T.:+7 (3952) 563 458

®.:+7 (3952) 563 459

http://www.abb.com/motors&drives

http://online.abb.com/bol

344002, PocToBs-Ha-[loHy,
yn. MNywkunHekan, 72a
T.:+7 (863) 255 9751

630007, HoBoCHOUPCK,
CepebpeHHukoBckas yn., 14/1
T.:+7 (383) 210 0542

®.:+7 (383) 223 4917

420021, KasaHb,

yn. Mapwxckon KommyHbl, 26
T.:+7 (843) 292 3971

®.:+7 (843) 292 3921

603093, HuxHuin Hosropoga,
yn. PoanoHosa, 23

T.:+7 (8312) 619 102

®.:+7 (8312) 619 164

394006, BopoHex,
yn. Ceo6oapl, 73
T.:+7 (4732) 393 160
®.:+7 (4732) 393 170

443010, Camapa,

yn. KpacHoapwmeiickas, 1
ocpuc 305

T.:+7 (846) 269 8407
®.:+7 (846) 269 8046
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