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1 BBEAEHWNE

1. O6wue cBepeHuna

ANA BE3OMNACHOIO M NPABUJIbBHOIO
MOHTAXA, SKCMNNYATAUNN U TEXHUYECKOTO
OBCNYXWUBAHUA ABUTATENA HEOBXOAUMO
CTPOro COBNOAATb HACTOALWME UHCTPYK-
LUNN. NTUUA, OTBETCTBEHHbIE 3A MOHTAX,
SKCMNYATALMIO U TEXHNYECKOE OBC/TY XXUBA-
HWE ABUTATENEWN MNN CBA3AHHOIO C HUMU
OBOPYOOBAHUA, AOKHbI BbITb O3HAKOM-
NEHbI C HACTOAWNMMUN MHCTPYKLUMAMMW.
HECOBJIIOLEHUE 3TUX UHCTPYKLUIN MOXET
MPUBECTU K AHHYNTMPOBAHUIO TAPAHTUN.

i

OBUFATENW, NPEAHA3HAYEHHbIE 4151 SKCMNNY-
ATALMW BO B3PbIBOOTIACHbIX 30HAX, PA3PA-
BEOTAHbI B COOTBETCTBUU C ODULIMATIBHBIMW
HOPMATUBHbIMY TPEBOBAHUAMU K B3PbIBO-
BE3OMACHOCTU OBOPYLLOBAHUSA. B CIYYAE
b HEMPABW/IbHOWM SKCMYATALMW, HEBEPHOIO

NPEAYNPEXIOEHNE MOACOEOUHEHMUSA UM BHECEHUSA OAXE

MANENLWUX U3MEHEHWIN B KOHCTPYKLMIO

HALEXHOCTb ABUIATEJI MOXET CHU3UTbCA.

1.1. CepTdmnKaTt COOTBETCTBUA

Ha Kakgbli ABUTraTesnb OTAENbHO BblAaeTCs
cepTMdUKaT COOTBETCTBUS B COOTBETCTBUMA
c aupekTneon 2014/34/EU (ATEX).

1.2. OpuanyeckKkana cuna

HacToswmne NHCTPYKLUUN AeACTBUTENbHbI ANS
YKa3aHHbIX HMXXe TUMNOB 3neKTpoaBuratenen ABB,
3KCNNyaTUpyeMbIX BO B3PbIBOOMACHOM cpefe.

Bu6po6eszonacHbie gBuratenu tTuna Ex ec
- Cepun M2A*/M3A*
- Cepun M3B*/M3G*

[BuraTenu c NnoBblWEHHOW 3awuTon Tuna Ex eb
« Cepusa M3H*

B3pbiBo6e3onacHblie geuratenu tuna Ex d, Ex de,
Ex db, Ex db eb
« Cepun M3KP/JP

[BUraTtenu c 3aWmUTON OT BOCMJIAMEHEHUs roployen
nbinu (Ex t)

« Cepun M2A*/M3A*

. Cepun M2B*/M3B*/M3D*/M3G*

Heo6x0AMMO yunTbiBaTh TPe6OBaHNA CTAHAAPTOB,
OTHOCALLMXCSA K NOACOEAUHEHUIO U BKCMNyaTaunm
3N1eKTPOo060pPYyA0BaAHMSA B ONMACHbIX 30HAX, B YaCTHO-
CTU, TPe60BaHUA rOCyAaPCTBEHHbIX CTAHAAPTOB,
OEeNCcTBYIOWMX B CTPaHE, rAe 3KCnyaTupyoTcsa ABuU-
ratenn. K pa6oTte c TaKUMU YCTPOMCTBAMUN [OMKHbI
[OMNyCKaTbCA TONIbKO NMpolleLine cneyuanbHyo
NoAroTOBKY U XOPOLLO 3HaKOLWMe faHHble CTaHAAPThI
crneuvanucTobl.

Ecnu aneKkTpoaBuraTesnb BCTPOEH B 060pyJOBaHMe,
COOTBETCTBME KOHEYHOTO U3[enusa Tpe6oBaHNAM
onpekTmBbl 2006/42/EC (MalmnHbI U MEXaHU3Mbl)
LOMKHO onpefensiTbCsi CTOPOHON, KOTopas BBOAUT
o6opyaoBaHUe B aKCrlyaTaLumio.

B3pbiBo6e3onacHble geuratenu tuna Ex d, Ex db
ANA UCMONIb30BaHMUA B LIAXTaX
« Cepusa M3JM

LN NpUHATUA peLleHns 0 NPUMEHUMOCTHU ABUraTenen
HEKOTOPbIX TUNOB, UCMOJIb3yeMbIX B CUCTEMAX
cneumnanbHOro Ha3Ha4YeHUsa U co cneymanbHbIMU
MoaunPUKaLMAMU KOHCTPYKLMN, KOMMaHum ABB MoxeT
noTpe6oBaTbCs AONONHUTENbHAsA MHGOpMaLUS.

OTU UHCTPYKL MM OeNCTBUTENbHbI ANA ABUraTeNen,
YCTaHOBNEHHbIX U XPAHSALLMXCS NPpU TeMnepaType
oKpy»KatoLen cpepbl ot —20 po +40 °C. CnepyeT oTMe-
TUTb, YTO paccMaTpuBaeMasn cepus ABuUraTenem nogxo-
OUT ANa BCero aToro AnanasoHa. Ecnu temnepartypa
OKpYy>)KatoLlen cpebl BbIXOAUT 3a Npefesnbl yKa3aHHOro
OunanasoHa, o6paTmuTech 3a KOHCynbTauunen B ABB.
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Hapsay ¢ BbinonHeHMeM TpeboBaHUI CTaHAAPTOB,
OTHOCALLMNXCA K MEXAHUYECKUM U 3NIEKTPUYECKUM
XapaKTepUCTUKaM, ABuUratenu, npegHasHavyeHHble Ans
B3PbIBOOMACHbIX 30H, lO/IKHbI TaKe COOTBETCTBOBATb
OJIHOMY UJIN HECKOJIbKUM M3 YKa3aHHbIX HUXKe
eBPOMenNCKMX CTaH#apToB Unu ctaHpapTos IEC

no paccMaTpuBaeMOoOMy TUMY 3alUUTbI.

CTaHAapTbl Ha NPOAYKLMUIO

IEC/EN 60079-0
IEC/EN 60079-1

O6opypoBaHue. O6uwme Tpe6GoBaHUA

3awuTa 060pyAOBaHUSA C MOMOLLbIO
BO3/yXOHeNpoHuLaeMblx 060n04eK
(3awmTa BMaa «d»)

IEC/EN 60079-7 O60pyAOBaHME C MOBbIWEHHOM 3aWUTON

(3awmTa Buga «e»)

IEC/EN 60079-31 3awmTa o6opyAoBaHUA OT

BOCM/IAMEHEHUsA NbINK (3awmTa BUAA «t»)

M3K 60050-426 SnekTpoo6opynosaHue ans

B3pbIBOOMACHbIX Cpen

CTaHpapTbl MOHTaXa

IEC/EN 60079-14 dneKTpuUYecKne yCTaHOBKM.

MpoeKTupoBaHue, BbIGOP N MOHTaX

IEC/EN 60079-17 neKTpUYecKne yCTaHOBKMU.

KOHTpPONb 1 TEXHUYECKOE 06CNYXKUBaHNE
IEC/EN 60079-19 PeMOHT, npoBepKa 1 BOCCTaHOBNEHME
3NeKTpoo6opyRoBaHNA

M3K 60050-426 SnekTpoo6opypoBaHue ansa

B3PbIBOOMNACHbIX Cpeq,
IEC/EN 60079-10
IEC 60079-10-1

KI'IBCCVId)l/IKaLI,l/IR OnacHbIX 30H

Knaccuéoukaums 3oH.
B3pbiBOOMacHbIe ra3oBble cpefbl

IEC 60079-10-2 Knaccuoumkaums 3oH.

B3pbiBOOMacHbIe MbineBble cpebl
EN1127-1,-2 B3pbiBO3awmTa M npeaoTBpalieHme

B3pbIBOB

1.3. CooTBEeTCTBME HOPMATUBHbIM TPE6OBaAHUAM

HuskoBonbTHble gBuratenu ABB IEC (noanapatolme
nop onpepeneHue rpynnl, Il nll cornacHo gupekTuee
2014/34/EU) MOXHO yCTaHaB/IMBATb B 30HaX,
COOTBETCTBYIOLWMX YKA3aHHOW HUYKe MAaPKUPOBKE.

30Ha YpoBHM 3awmnThl KaTteropus Bupa 3awutbl
o6opyaoBaHus
(EPL)
1 'Gb' 2G Ex /d /db /de /
dbeb /Exe
2 'Gb' or 'Gc' 2G unn 3G Ex /d /db /de /
dbeb /e/ec
21 ‘Db’ 2D Ext
22 ‘Db’ or 'Dc' 2D wvnn 3D Ext
- 'Mb* M2 Ex /d /db

OKpy)atouias cpefa

G: B3pbIBOOMACHAsA ra3oBas cpega.

D: UICTOYHMK OMNACHOCTU B3PblBA — roptoyas Nbifb.
M: WaxTbl C BO3MOXHbIM 06pa30BaHNEM
PYAHWYHOTO rasa.



2 MPABUNA TEXHUKWN BE3OMACHOCTH

Pa60oTbl MO MOHTAXY W1 3KCMNyaTaLmmn gsuratenem
paspeLlaeTcs BbIMNONHATL TONbKO KBaNNGULMPOBaHHbBIM
cneumanmcTaM, UsyumBLINM SencTByloLme TpeboBaHus
Mo TexHMKe 6e30MacHOCTU U TOCYAaPCTBEHHbIe
HOPMaTKBbI.

Mpwn BbINONMHEHUN pa60T Heo6xoaMMo npenocTaBuUTb
Baﬂ,eplCTBOBaHHOMy nepcoHany cooTeBeTcTBylowne
MeCTHbIM NpaBunaM 3allnTHbIE CpeacTBa Ansa
npegoTeBpaleHnNda Hec4YacCTHbIX cniyyYaeB BO BpeMA
MOHTaXa u akcnayatauyumu O60py,D,OBaHMﬂ.

CPEACTBA ABAPUIMHOIO OCTAHOBA

LOJIKHbI BbITb OCHALLEHbI YCTPONCTBAMU

BENTOKMPOBKN MOBTOPHOIO 3AMYCKA.

NPU UX NCMOJSIb3OBAHUM NOCTE ABAPUNHOTO

Y OCTAHOBA HOBASi KOMAHZA HA 3ANYCK

MPEAYNPENAEHVE MOXET BCTYNUTb B CUNTY TOJIbKO MOCNE
HAMEPEHHOTIO OTK/TIOYEHWA BJIOKMPOBKUN
MEPE3ANYCKA.

Ona peuratenen rpynn IC u lll, cepTUPMLUNPOBaAHHbIX
cornacHo Tpe6oBaHusaM cTaHpgapTa EN60079-0 nnu
IEC60079-0:

UTOBbI CBECTV K MUHUMYMY PUCK OMACHOCTH
BCNEACTBUE BO3HUKHOBEHMWSA 3MIEKTPOCTATHU-
UECKMX 3APSIJOB, OUULLAVTE IBUFATENb
TO/bKO BNIAYKHOWM TKAHBIO U/IM CPELCTBAMY,
NPELYMPEXAEHVE HE CO3JAOWMMU SOOEKT TPEHUS.

2. MpaBuna TexHUKn 6e30nNacHOCTHU

CnepyeT yuuTbiBaThb:
He HacTynanTe Ha gBuraTtenb.

Mpwv HopManbHOM 3KcNyaTaumm u ocobeHHo nocne
OTK/IIOYEHUS TeMMepaTypa Hapy>XHO NOBEPXHOCTU
nBuUraTensa MoxeT 6bITb BbICOKOWN.

HekoTopble cneunanbHbie 061acTU NPUMEHEHNA
asuratenei TpebyoT co6n0A4eHNA LONONHUTENbHbIX
MHCTPYKUUI (HanpuMep, ecnu aeBurartenb
NOCTaBNAETCA C YaCTOTHbIM NpeobpasoBaTenem).

OcTeperanTecb BpallaloLWmMXCcs geTanen gemratens.
He oTKpbIBanTe COEAUHUTENbHYIO KOPOGKY,
Korpa ABuraTesib HaXOAUTCA NOJ HaMpPS>XeHNeM.

o AONONHUTENbHbIE NPEAYNPEXAEHNSA
N/VUNN YKA3AHUA, KACAKOLMECSA BE3OMACHOU
1 SKCMNYATALMMU, MOXKHO HANTU B AIPYTUX
YACTAX JAHHOIO PYKOBOACTBA.

2.1. Asuratenu rpynnbl lIC u rpynnbi 11l
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3.2 TpaHCNOpPTUPOBKAa U XpaHeHUue

HU3KOBOJ/IbTHbIE ABUTATE/NIN ANA B3PbIBOONACHbIX 30H

NMpaBsuna o6pawieHuns

NMpneMoYHbIN KOHTPONb

MonyuuB gBuratenb, cpasy e oCMOTPUTE ero

Ha NpeaMeT BbIIBEHUS BHELLHMX MOBPEXAEHUN
(HanpuMep, TopLoB Bana, praHLEB U OKpaLUEHHbIX
NOBEPXHOCTEN) U B Crly4Yae OGHaPYXeHUA TaKnx
NoBpeXaeHUN HeMeA1eHHO coo6LnTe 06 3TOM
aKcneanTopy.

MpoBepbTe NPaBUIbHOCTb AaHHbIX, YKa3aHHbIX
Ha MacnopTHOM Tabnunuke, Npexae BCEero HanpsxeHue,

[Buratenu cnefyet XpaHUTb B CyXUX MOMeELLEHUAX
(npv TeMnepaType He HUxe —20 °C) Npu OTCYTCTBUK
NblN 1 BUGpauunmn. Bo BpeMs TpaHCMOPTUPOBKN HEO6-
XOAUMO nsberaTb yaapos, NafieHui 1 NOBbILEHHOWN
BNAXHOCTW. [1na NonyYeHNs CBEAEHMI O MPOYUNX yClO-
BMAX o6paTmTech 3a KOHCYNbTaumeln B KomnaHuio ABB.

HesawmweHHble MecTa gBuratens (KOHLUbl Bana
1 $naHLbl) LOMKHbI 6bITb 06paboTaHbl AHTUKOPPO-
3MNOHHbIM CPEACTBOM.

[ns npefoTBpalLeHMa U3MeHeHMa cocTasa
CMa30Y4YHOro Macna peKoMeHAyeTcs BpeMs oT
BPEMEeHU NPOBOpPaYMBaTh BaJl PyKOMW.

3.3 MpureMOoUYHbIN KOHTPOb

Bce gBuratenu npomssoactesa kKoMmnaHum ABB,
BEC KOTOPbIX NpeBbiwaeT 25 Kr, 060pya0BaHbI
NnoAbeMHbIMU NPOYLIMHAMU UMK PbIM-60N1TaMu.

OnanogbeMa ABuratens ciepyeTt UCNONb30BaTb
TOJIbKO OCHOBHbIE MPOYLINHbI UAN PbIM-60TbI.
3anpeLeHo NCNoNb30BaTb MPOYLINHbI UAN PbIM-
60NTbl B9 NOgbeMa ABUraTesis C NpucoeguHeHHbIM
K HeMy ApyruM o60pynoBaHMeM.

CXeMy CoefiJMHEHNS OGMOTOK (3Be34a NN TPEYTrONbHUK),
KaTeroputo, Tun 3awnTbl N Knacc TeMI'IepaTypr.

Ha Bcex gBuratensx, 3a UCK/IlOYeHNEM aBUraTenen
CaMbIX MaJibIX TUMOPA3MEPOB, HA MACNOPTHOM Tabnuuke
TaK)Xe YKa3blBaeTCs TUMN NOALWMMHUKOB. N npMBoja

C perynnupyeMon CKOpOCTbio BPaLLEeHUs MPOBepbTe
MaKCUMaJsibHO AOMYCTUMYIO Harpy304HYHO COCOBHOCTb
B COOTBETCTBUU C YaCTOTOM, yKa3aHHOMN Ha BTOPOW
nacrnopTHOM TabnnyKe aBuraTens.

LNa UCKNIOYeHMA KOHAeHCAUUM BNarv B gsurartene
peKoMeHAYyeTCA NOAKAoYaTb NPOTUBOKOHAEHCATHbIE
HarpeBaTenu (ecnv oHU NpeaycMOTPEHDI).

OCTaHOBNEHHbIN ABUraTeNb He [OMKEH NoABepraTbCs
BO3J4eNCTBMIO BU6paumn, npesbiwarwmx 0,5 Mm/c,
MOCKOJ/IbKY 3TO MOXET NMPUBECTU K MOBPEXAEHNIO
NOALNMHUKOB.

[Buratenu, ocHalleHHble LUTUHLPUYECKUMU PONTUKO-
BbIMU U (MN1) pagmanbHO-yNOPHbIMU MNOALWNMHUKaMM,
BO BPEeMS TPAHCNOPTUPOBKU JOMKHbI 6bITb 3aKpe-
nneHbl cneunanbHbiMu GUKcaTopamu.

3anpeleHo UCNonb3oBaTh A1 NogbeMa aBuratens
NoAbeMHbIe NPOYLIMHbI BCMOMOraTeIbHOro
o6opypoBaHus (Hanpumep, TOPMO3HbIX PE3UCTOPOB,
OTAENbHbIX BEHTUNATOPOB OXAaXAEHUA) unun
coefUNHUTENbHbIE KOPOGKMU.

MonoxeHue LEeHTpa TAXeCTn ,D,BVIFaTe}'IeVI Cc KopnycamMum
OOHOro TUNopa3Mepa MOXXeT MEHATbCA B 3aBUCUMOCTU



3 MPABUTA OBPALWEHWA

OT AJIMHbI KOPMYCa, MOHTAXXHOIO UCMONHEHUS
1 BCMOMOTaTeNbHOro 060PyAOBaHMS.

3anpeLeHo NogHNMATb ABUTraTeNb, UCMOJb3ysA
noBpexaeHHble pbIM-60nTbl. Mpexae yem
npucTynaTtb K NnogbeMy, y6eantecb B OTCYyTCTBUMU
NoBpeXAeHUN PbIM-60NTOB UM BCTPOEHHbIX
NOABbEMHbIX MPOYLLUNH.

PbIM-60NnTbl, 3aKpernyieHHble Ha pe3bbe, nepey,
noabeMoM ABuraTenss HEO6XoAMMO 3aTAHY Tb.
Mpn HEO6XOANMMOCTUN NONOXeHMe pbIM-60nTa
MOYHO OTPerynmpoBaTb, UCMONb3yA NOAXOAALME
Warnbbl B KaYeCTBE MPOCTABOK.

Mepen noagbeMoM y6eauTech, YTO UCMONb3yeTcs
Haaneauee nogbeMHoe o6opyaoBaHue U pasmep
KPIOKOB COOTBETCTBYET NOABbEMHBIM MNPOYLUNHAM.

3.4 Bec pBurarens

O6wWunit BeC ABUraTeNa B Npeaenax ogHoro Tunopas-
Mepa Koprnyca 3aBUCUT OT HOMUHANbHON MOLWHOCTH,
MOHTA>XHOrO UCMOJIHEHMA 1 BCMOMOraTebHOro
ob6opypoBaHus.

B Tabnuue HMXe YKa3aH pacyeTHbI MaKCUMasbHbIN
BEC CTaHAAPTHbIX ABUTATeNel C KopnycamMum us
pasHbIX MaTepuanos.

TouHbI Bec gBuratenen ABB ykasaH B nacnopTHom
Tabnunuke.

TunopasMmep AnOMUHUIA YyryH B3pbIBO3aWUTHDbIN
Kopnyc

Pasmep Makc. Bec,kr  Makc.Bec,Kr  Makc. Bec, Kr

71 7 12 -

80 15 31 40

90 20 44 53

100 31 63 72

112 35 72 81

132 93 120 120

160 145 260 260

180 180 310 310

200 250 340 350

225 320 430 450

250 390 530 510

280 430 900 850

315 - 1600 1300

355 - 2600 3000

400 - 3500 3700

450 - 4800 5000

MoaHUMaKnTe ABMraTesib OCTOPOXKHO, UTO6bI He NoBpe-
ONTb YCTPOWCTBA UK Kabenu, NoacoeAnNHEHHbIe
K ABUraTenio.

CHMMUTE NMeloLWwmecs AepXKaTenn 4Ns KpenaeHus
OBUTATENs K NOAAOHY.

CneuuanbHble YKa3aHus MO NOAbEMY MOXHO MNONy4YnUTb
B KOMNaHwun ABB.

BO BPEMS NMOABEMA, MOHTAMA UK
TEXOBCNYXXMBAHUA HEOBXOANMO
COBNMIOAATL BCE MEPbI BE3OMACHOCTM

1N OCOBO CNEANTb 3A TEM, YTOBbI HUKTO
MPEAYMPEXAEHVE HE HAXOAWICA MNOA NOAHUMAEMbIM FPY30M.

Ecnu gsuratenib OCHaleH TOPMO30M U/WUN OTAENbHbBIM
BEHTUNATOPOM, 415 NONyYEHUSA CBELEHUI O Bece
obpatutech B ABB.
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4. MoOHTaXX 1 BBOJ, B 3KCNyaTaLuio

MPEXAE YEM MPUCTYNUTb K BbINOTHEHUIO
PABOT C ABUTATENNEM U NPUBOAHbIM
OBOPYJOBAHUEM, BbINONTHUTE NPOLIEAYPY
£ 1 OTKNIOYEHNA M BNIOKUPOBKW. YBEOUTECH
MPELYNPEMAEHVE B OTCYTCTBMW B3PbIBOOTMACHOW CPE[bI
MNPV NPOBEPKE COMPOTUBNEHUNA N30NALNN.

4.1 O6uwume cBepgeHunna

TwaTenbHO NpoBepbTE BCE AAHHbIe O cepTUbUKaLmm
ABUraTens, ykasaHHble Ha NacnopTHOM Tabnnuke,
UTO6bI y6eAUTbCS B HANTMYMM HEO6XOAMMOWN 3aLMUTbI
M COOTBETCTBUM UCMONHEHUSA OBUTraTENA XapaKTepu-
CTUKAMW OKpY>KatoLwen cpelbl U 30He ONACHOCTMU.

Oco60e BHUMaHUe cnefyet o6paTuTb HA TO, KaK TEM-
nepartypa BOCNJaMeHEeHWA 1 TOMLWMHA COA MbIN COOT-
HOCATCS C TeMMNepaTypPHON MapPKMPOBKOW ABUraTens.

CHUMUTE TPAHCMOPTHYIO 6IIOKMPOBKY, €CNN OHA
nMeeTcs. MpoBepbTe cBO60AHOE BpallleHWe Bana
LBUraTens, NPOBEPHYB €ro PyKomn.

ABurartenu ¢ poJIMKOBbIMU NOALWNMHUKAMU
3KcnnyaTa|.|,m-| nBuratens 6es pa,qmaanoPl Harpys3ku
Ha Ban MOXXeT NpuBeCTU K NOBpeXXAeHUI0 PONTMKOBbIX
noAWNMNHNUKOB B pe3ynbTaTe NPOCKa/ib3biIBaHUA
POMNKOBbIX 3/TEMEHTOB B MNOALWNMHUNKAaX.

Asuratenuc paaua/ibHO-ynopHbIMU NOALWLNMNHUKaMU
3KCI'I]1yaTaL|,VIF| nBuratens 6e3 ocesom Harpysku,
I'IpVI.ﬂO)KeHHOPI K Bany B HY>XHOM HanpaBneHun,
MOXXEeT NPUBECTU K NOBpPEeXAeHUIO pagnalibHO-
YNOPHbIX NO4WNMNHUKOB.

ABsuraTtenu, TpebyoLiMe HaNMYMA 3aLUTHONO KOXYXa
LBuraTenb, ycTaHaBNMBaEMbIN B BEPTUKASIbHOE NONO-
YKEHWE BasIOM BHU3, [OMKEH UMETb KOXYX ANA 3aLnUTbI
OT NonagaHus NOCTOPOHHUX NPEAMETOB M XXUAKOCTEN
yepes BEHTUNALMOHHbIE OTBEPCTUSA BHYTPb KOpryca.
3Ty 3afauy TaK)Ke MOXHO peLlnTb MyTeM UCMOJIb30Ba-
HUWA OTAENbHOM KPbIWKM, HE MPUKPENIeHHON K ABura-
Tento. B 3TOM cnyvae Ha AgBurarene Heo6xoanMMo
pa3MecTUTb NpeaynpeanTenbHyIo TabnuKy.

4.2 MoALWNNHUKA U TPAHCNOPTHbIE PUKCATOPbDI

[1NA IBUTATE/NEN B3PbIBOBE3OMACHOIO TUMA
C PAIVATIBHO-YMOPHbIMM MOALWMNMHUKAMM
OCEBAS HATPY3KA HU MPU KAKUX OBCTOSATEb-
CTBAX HE [JO/XHA MEHATb HAMPABNEHUE,
MOCKOJIbKY 3TO MOXKET MPUBECTM K U3MEHE-
HUIO PA3MEPA B3PbIBO3ALLMTHbIX 3A30POB

N JAXE BbI3BATb COMPUKOCHOBEHUE
TOKOMPOBOAALLMX AETANEN.

MNPEAYMNPEXOEHUE

ABUraTenu co CMa3o4YHbIMU HUNNENAMU

Mepepn nepBbIM NYCKOM NM60 Nocne fNNTeNbHOro
(wecTb MecsiLeB UK 6onee) XxpaHeHUs gBuUraTens
BBEOUTE HEO6XOANMOE KONMNYECTBO CMa3KMN.

Tak)Ke BBeAUTE CMA3Ky B TOM CJlyyae, eCniv npoJon-
YXUTENbHOCTb XPAaHEHUA ABUraTens HeM3BecTHa
WUN HEMOHATHA.

Moppo6Hble cBeAEHUA CM. B pasgene «7.2.2 euratenu
CO CMA304YHbIMU HUMNENAMMU»,
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COI'IpOTI/IBJ'IeHI/Ie nsondauunum cnepyet UsMepuTb 40 BBO4A
ABUraTend B aKCnayatTaunio h npuv nogo3peHnn
Ha NOBbIWEHHYIO BNAaXXHOCTb O6MOTOK.

ConpoTusieHne N30nALMN, CKOPPEKTUPOBAHHOE

no TeMnepatypsbl 25 °C, LOMKHO 6bITb He HMKe 1 MOM
(M3MepeHus cnepyeT BbIMOHATb NPU HaNPsXKeHUN
500 unn 1000 B nocT. Toka). ConpoTuBneHne
M30NALUN CnefyeT yMeHbLllaTb BABOE Ha KaXKable

20 °C noBsblWeHNA TeMnepaTypbl.

[ns npuBeAeHNs CONPOTUBNIEHUS N30NALMU K HEO6XO-
AVMOM TeMnepaType MOXHO NCMONb30BaTbh PUCYHOK 1.

BO M3BEXXAHWE PUCKA MOPAXEHMSA
SNEKTPUYECKUM TOKOM KOPMYC OBUFATENSA
OONMXEH BblTb 3A3EMJIEH M OBMOTKMN

b PA3PSIYKEHbI CPA3Y XE MOCNE U3MEPEHUS
NPEAYNPEXIAEHNE CONPOTUBNEHUA U30NALUN.

4.4 dyHpaMeHT

MonHyto OTBETCTBEHHOCTb 32 NOAIOTOBKY ¢pr,aMeHTa
ANAYyCTaHOBKU ABUraTena HeceT KOHEYHbIN
nonb3oBaTenb.

MeTannunyeckue ¢pyHAAMEHTbI fOMKHbI 6blTb OKPaLLEHbI
AHTUKOPPO3NOHHOM KPACKOM.

dyHOaMeHT fomkeH 6blTb POBHbBIM U ,OCTATOYHO
CTOMNKWUM K BO3MOXHbIM YCUIIUAM B PEXMME KOPOTKOrO
3aMblKaHnA asurarens. KOHCTPYyKUKUS 1 pasmepbl GyH-
[aMeHTa A0/MKHbI UCKNoYaTb nepeaavy BMbpaumm Ha
ABUraTenb U BOSHUKHOBEHWE pe30HaHCHOW BUbGpaunu.
CM. PUCYHOK HMXKe.

Mpu cnonb3oBaHUM CTaHAAPTHOM NpoLeaypbl
6anaHCYPOBKA ABUraTens BbIMONHAETCA C MOMOLLbIO
NONYLWNOHKW.

BanaHCUpPOBKY NONyMydT UK PEMEHHbIX LUKMBOB
Heo6X0AUMO BbIMONHATb NOC/E PACTOYKM LWIMOHOYHOMN
KaHaBKUW. BanaHcMpoBKa AOMKHA MPOU3BOANTLCSA

B COOTBETCTBUW C METOLOM 6aNaHCUPOBKM, YKa3aHHbIM
LNs BAHHOTO ABUraTens.
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4.3 lNMpoBepKa conpoTUBIEHNA U30NALUN

Ecnv conpoTuBiieHne N3onaunm He gocturaet
3TaJIOHHOr0 3HaUYEeHUSA, 3TO O3HAYaeT, YTO OBMOTKM
MMeIOT NOBbILEHHYIO BNaXHOCTb U MOAJIeXaT CyLIKe

B Neun. TeMnepartypa B ne4n JO/MKHa NOALAEPKNBATLCA
Ha ypoBHe 90 °C B TeyeHue 12-16 yacos, 3aTeM —

Ha yposHe 105 °C B TeyeHmne 6-8 yacos.

Ha BpeMsi HarpeBa HEO6X04MMO CHATb NPO6KMU

CO C/IMBHbIX OTBEPCTUI U OTKPbITb KPaHbl, €C/IY OHU
nMetoTcs. MNocne CywKu CNMBHbIE MPOBGKU AONKHbI 6bITb
YyCTaHOBJIEHbI Ha MeCTO. [laXke NPy HAIMYMUM CIINBHbBIX
NPOG6OK Ha BPEMS CYLLKN PEKOMEHAYETCS CHATb
TOpUEBbIE LWNTbI U KPbILKU COeAUHUTENbHBIX KOPOBOK.

O6MOTKM, Ha KOTOpPbIe Nonana MopcKas Boaa,
KaK NpaBuio, He06XO0ANUMO NepemMoTaTh.

JNinHenka

MprMeyvaHme. PasHuua Mo BbicoTe
He JomkHa npesbiwatb + 0,1 MM
OTHOCUTENbHO MeCTa YCTaHOBKU
06OV Apyro nanbl ABUratens.

'/ MecTo ycTaHOBKMU
/ nanbl
Y

MecTo ycTaHOBKM nanbl

4.5 BbanaHcMpoBKa U nocagKa nosyMyPpT n peMeHHbIX LUKUBOB

Bo ns6exaHune NoBpexaeHnsa NoaLWNNHUKOB

W YNIOTHEHUI ANA NOCAAKN NONYMYdT U peMEHHbBIX
LWUKWBOB Ha BaJ ABUraTensa UCnonb3yeTcs cneynanb-
HbIA UHCTPYMEHT.

3anpeLLeHo BbIMOMHATL MOCAAKY/AEMOHTaX
nonyMy®Tbl UM PEMEHHOTO LWKMBA NOCPEACTBOM
yOAPOB, a TaKXKe [EMOHTUPOBATb UX C MOMOLLbIO
pblyara, ynupas ero B Kopnyc gBuratens.
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4.6 MOHTaXX U LeHTPOBKa aBuUrarens

Y6eaunTech B HANNYMM [OCTAaTOYHOMO MPOCTPAHCTBa
BOKPYT ABUraTens Aas CBo604HON LMPKYynaLmMm
BO3Ayxa. PekoMeHAyeTCs OCTaBNATbL 3a30p, COCTaB-
NALLWMA He MeHee NOoJIOBMHbI AuaMeTpa BO3AyX0o3a-
60pPHOro OTBEPCTUSA B KOXKYXE BEHTUNIATOPA.
lEl,OI'IOﬂHI/ITeJ'IbeIe cBefeHNA yKa3aHbl B KaTasore
M3AeNnin 1 Ha rabapuTHbIX YepTeXKax, KoTopble
MOXHO HalTu Ha Be6-canTe No ciefylolleMy agpecy:
www.abb.com/motors&generators.

O6ecneyeHne NPaBUJIbHON LLEHTPOBKN UMeeT
60/blUOE 3HAYeHNe ANA NCKNIoYeHMs BUGpaumn,
a TaK>Ke NOBPEXAEeHUN MNOJLWNMHUKOB U Bana.

3aKpenuTe gBuratens Ha GyHAAMEHTE C MOMOLLbIO MOA-
XOAALWMX 6ONTOB UAN WINUNEK, MEXAY GyHAAMEHTOM
n oropaMu gBuraTensi He06xXxoAMMO YCTaHOBUTb LIANG6bI.

V|CI'IOJ'Ib3yVITe Hagnexauwwune MmetToabl LEHTPOBKN
asurartena.

Mpu He06X0ANMOCTU NPOCBEPUTE B TpebyeMblX
MecTax yCTaHOBOYHble OTBEPCTUA U 3aKpenuTe
YCTaHOBOYHbIE WTbIPWU.

PeMHu OOMKHbI 6bITb HaTFIHyTbI B COOTBETCTBUU

C YKa3aH/AMU NOCTaBLLMKA NPUBOAHOro 060pyA0BaHUS.
3anpeLyeHo NpeBbIWaTh MaKCUManbHOe ycunme
HaTAXKeHMs peMHel (T. e. pagnanbHbie HArpysKu

Ha NOALIUMHMKM), YyKa3aHHOe B KaTanorax usgenuin.

Y6epuTech, YTO CIMBHbIE OTBEPCTUSA U NMPOGKU
HamnpasfieHbl BHU3. Y ABUraTeniei, pacnosioxeHHbIX
BEPTUKANbHO, C/IMBHbIE OTBEPCTUS MOTYT 6bITb
PaCcnonoXeHbl FOPU30OHTASIbHO.

Bub6po6esonacHble ABUraTenn u gBuraTtenmu

C NOBbILWEHHOM! 3aLMUTON

[lBUratenu c repMeTMYHbIMU NNACTMACCOBbIMU NPO6-
KaMM C/IVBHbIX OTBEPCTUIN MOCTABNAIOTCA C 3aKPbITbIMU
npo6Kamu B clyyae antoMUHMEBBIX KOPMYCOB U C OTKPbI-
TbIMU NPO6KaMK B CllyYae YyryHHbIX KOPMNycoB. Mpw 3Kc-
nnyaTauumn B YNCTOM Cpefie U3BNEKUTE CIIMBHbIE MPOGKM
nepep nyckoMm asuraTens. B ycnoBusx BbICOKOM 3anbl-
NEHHOCTM CcneflyeT 3aKpbiTb BCE CIMBHbIE OTBEPCTUS.

TOYHOCTb MOHTaXKa NoNyMydbThl: OTKNIOHEHME 3a30pa
b He pomxHo npeBbiwaTtb 0,05 MM, pa3HocTb al-a2
TaK)Xe He flo/MKHa nNpeBbiwaTb 0,05 MM (CM. puc. 2).

Mocne oKoOHYaATENIbHOM 3aTSXXKU 6GONTOB UMK WNUNEK
MOBTOPHO NMPOBEpPbTE LLEHTPOBKY.

He ,u,onycr(aVlTe npepbiWeHNa 4oNnyCTUMbIX HAarpy3ok
Ha NOAWNNHUKN, YKa3aHHbIX B KaTanorax MBJJ,eﬂMl)'I.

Y6enutechb B 4OCTAaTOYHOM LMPKYNALMN BO3AyXa
BOKpPYr ABuratens. Yéeaurecb, YTo HaxoAasalmecs
PSAOM YCTPONCTBA UK NPAMbIE NIyYU CONTHEYHOTO
CBeTa He HarpeBaloT ABUraTesb.

Mpu ncnonb3oBaHUN ABUraTesien C MOHTaAXOM

Ha dnaHue (Hanpumep, B5, B35, V1) Heo6xoamMmMo
y6e}:LVITbCﬂ B TOM, YTO Mcnonb3yeMoe KOHCprKTVIBHoe
peleHne o6ecneymBaeT LOCTATOUHYIO LUPKYNALMIO
BO3/4yXa BAOJb BHELIHEN NOBEPXHOCTU dnaHLa.

4.7 PapuanbHble YCUINA U peMeHHble nepegayu

YPE3MEPHOE HATAXEHWE PEMHA NPUBELET

KMOBPEXAEHUIO NOALLMMAHNKOB UMOXET

MPUBECTU K PA3/TOMY BANIA. AN1A B3PbIBHOBE-

30MMACHbIX ABUIATENIEN YPE3MEPHOE

4 X HATAXXEHWE PEMHA MOXXET NPUBECTU

MPELYNPEXIEHUE K BO3HMKHO%EHVIK) OMACHbIX CUTYALUI
N3-3A CNNYYANHOI O BBAMUMHOIO COMPUKOC-
HOBEHUSA OETANEN MAAMEFACALWMX NYTEN.

4.8 [lBUraTenu co CJIMBHbIMU OTBEPCTUAMMU AJI KOHAEHCATa

B3pbiBo6e30onacHbie ABUraTenu

CnuBHble NPO6KK (MPY UX HANUYNKN) PACTONOXKEHbI

B HUXXHEW YacTu TOPLEBbIX LUMTOB, YTOGbI KOHAEHCAT
MOr BbITeKaTb U3 aBuratensi. OTKPoONTe CANBHYIO
npo6Ky, MOBEPHYB ee NPOTUB YaCOBOW CTPENKMN
MocTyunTe No NpobKe, YTOGbI NPOBEPUTL ee
cBo6ofHOe BpalleHNe, U 3aKPOUTE ee, HaXKaB

M NMOBEPHYB MO YaCOBOW CTPerKe.

MbineB3pbiBO3alYMLULEHHOE UCNONTHEHUE
CnunBHble OTBEPCTUA BCEX ABUraTeNen B NblfeB3pbIBO-
3alMNLEHHOM NCMONHEHNN [ONXHbI 6bITb 3aKPbITbI.
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B coeanHnTENbHOM KOPO6GKE CTaHAAPTHONO OQHO-
CKOPOCTHOrO ABUraTens, Kak npaBuo, NpeaycMo-
TPEHbI LUECTb CUJTOBbIX KNEMM U HE MeHee OfHOMN
KJIeMMbl 3a3eMJieHus.

KpoMe CMnoBbIX KNIeMM U KNIeMM 3a3eMreHuns,

B KOpO6Ke MOryT 6bITb npenycMoTpeHbl CoeguHeHns
AnAa TepMUCTOPOB, aHTUKOHAEHCATHbIX HarpeBaTenel?l
nBCcnoMoratesibHbIX yCTpOﬁCTB.

MakcuManbHoe cevyeHue NofKIoYaeMoro cepaeyHunka

Pasmep Tun coeau- MakcumanbHoe Pasmep
ABurarens HUTEJIbHOMU C noak. (] K. X
KOpPO6KM  ceppevHUKa, MM? Ha a3y 6ontoB
80-132 25 10 M5
160-180 63 35 M6
200-250 160 70 M10
280 210 2x150 M12
315 370 2 x 240 M12
355 370 2 x 240 M12
355 750 4 x 240 M12
400 750 4 x 240 M12
450 750 4 x 240 M12
450 1200 6x 240 M12

LOnA noacoequHeHUA BCEX CUNOBbIX Kabenen
Heo6X04MMO NCMOMNb30BaTb KabesibHble HAKOHEUHUNKW.
MpoBofKa BCnoMoraTesibHbIX YCTPOWCTB MOXEeT
NOACOeAUHATLCA K KNIEMMHbIM KONogKaMm 6e3
HAKOHEYHUKOB.

[Buratenv npeaHasHavyeHbl TONbKO ANS CTaunMoHap-
HOro MOHTaxa. Ecniv He ykasaHo MHoe, KabenbHble
BBOAbI UMEIOT MeTPUYECKYIO pe3bby. Knacc 3awuTsl
1 knacc IP kabenbHbIX YNNOTHEHUI JOMKHbI KaK
MWUHUMYM COBMNafaTh C COOTBETCTBYOWMMU
KJlaccaMu COeANHUTENbHbIX KOPOBOK.

[ns pBuraTenen c NoBbllLEHHON 3aLUNTON N B3pbiBOGE-
30MacHbIX ABUraTeNeN pa3peLleHo UCMoNb30BaTh
TONIbKO CepTUULNPOBAHHbIE KabesnbHbIE YNIIOTHEHUS.
LOna nckpo6esonacHbix gBuratenen KabenbHble
CafIbHUKU JOMKHbI COOTBETCTBOBATb TPe60OBaHMAM
IEC/EN 60079-0. na aBuraTtenen Tuna Ex t kabenbHble
CaNbHMKU [OMKHbI COOTBETCTBOBATb TPE6OBAHUAM
IEC/EN 60079-0 n IEC/EN 60079-31.

KABENTN AOJDKHbI BbITb MEXAHUYECKU

o SALLMUEHDbI M 3BAKPEMJIEHbI BB/INU3U
COEANHUTENBHOWM KOPOBKW COMIACHO
TPEBOBAHUAM CTAHOAPTA IEC/EN 60079-0

MW MECTHbIX CTAHOAPTOB.

Hewncnonb3syeMbie KabenbHble BBOAbI [OMKHbI 6bITb
3aKpbITbl 3arnywKamm, obecnevymnsatowMMm 3aLmTy,
COOTBETCTBYIOLYIO KNlacCy 3aWnTbl U IP-knaccy
COeAVHUTENIbHON KOPOBKU.
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4.9 PasBopgka Kabeneu un afieKTpnyeckue nogkiovYeHus

CTeneHb 3aWMTbl U AMAMETP yKa3aHbl B JOKYMEHTaLuN,
OTHOCHLLENCA K KaBeNbHbIM CafibHUKaM.

MCMOJb3YMTE A5 KABEJIbHbIX BBOLOB
YMNNOTHEHUA, COOTBETCTBYIOLWME KNTACCY
3ALLUMTDI, A TAKXKE TUNY Y AUAMETPY KABEJNIEN.

NPEAYNPEXOEHUE

3aseMneHune cnepyeT BbIMONHUTb COMMacHO MeCTHbIM
npaeBunnaM oo Nnogaun HanpaxeHnda Ha asuratenb.

KneMMa 3a3eMnieHMs Ha KOpnyce Ao/XHa 6bITb
noacoegunHeHa K WnHe 3aseMnenuns (PE) kabenem
B COOTBETCTBUM C Tabn. 5 ctaHpapTta IEC/EN 60034-1.

MuHuManbHoe cevyeHne NPOBOAOB 3aWUTHOIO
3a3eMiieHusa

Mnowapb nonepeyHoro
ceyeHUs $pasoBbIX NPOBOJOB
YCTaHOBKM, S, MM?

MuHuManbHoe cevyeHune
COOTBETCTBYIOLMX NPOBOAOB
3aUMTHOrO 3a3eM/ieHUA S, MM?

4 4

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

KpoMme Toro, KnemMmbl A NnogcoeamHeHuns
3aLUMTHOrO 3a3eM/eHUs], PaCNoNOXEHHbIe CHAPY XU
3N1EeKTPUYECKOro 060pyaoBaHUSA, OOMKHbI
ob6ecrneymBaThb HaeXXHOe NoacoeanHeHne
NPOBOAOB C MNOMEPeYHbIM CEYEHNEM HE MeHee 4 MM?,

KabenbHble coeANHEHUA MEXAY CeTbIO U KIeMMaMu
ABUTaTens AOMKHbl OTBeYaTb TPe6oBaHUAM
rocyfAapCcTBeHHbIX CTaHAAPTOB MO MOHTaXy

nnu tpe6oBaHusaM ctaHgapTa IEC/EN 60204-1

B 3aBMCMMOCTUN OT HOMUHAJIbHOTO TOKa, yKa3aHHoro
Ha NacnopTHOM TabnunyKe.
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EC/IN TEMMNEPATYPA OKPY)XAIOLLEN CPEbI

® MPEBLIWAET +50 °C, HEOBXOANMO NCMOJ1b30-
BATb KABE/IN, MPEAHA3HAYEHHbLIE A4 PABOTbI

1 MNP TEMMEPATYPE HE HUXE +90 °C. TAKXXE NMPU
NMOABOPE CEYEHWW KABENEW CIIEQYET YUUTbI-

NMPUMEYAHUE. BATb APYTME MEPEBOAHbIE KOS®OULIMEHTbI
B 3ABMICMMOCTW OT YC/IOBMI MOHTAXKA.

Y6epuMTech B TOM, YTO 3alMTa ABUraTenst COOTBETCTBYeT
YCNIOBUSAM OKpY3KatoLel Cpefbl Y KIMMaTUYECKUM
YCNOBUSM.

Lns obecnevyeHnss COOTBETCTBUSA yKa3aHHOMY Knaccy
IP ynnoTHEHUA cCoeANHNTENbHbIX KOPOBOK (KpoMe

Ex d/Ex db) pomkHbl 6b1Tb aKKYpPaTHO B/IOXEHbI

B COOTBETCTBYOLLME Na3bl. HennoTHoe npuneraHve
MOXeT NPMBECTU K MOMNagaHNIo BOAbI N MbINn

B COeIMHUTENbHYO KOPOBKY, B pe3ysbTaTe Yero
BO3HMKAET OMacHOCTb 06pa3oBaHMs UCKPOBOTo
paspsga. MNpu 3aMeHe yNIoTHEHUN MU NPOKNA[oK
cnepyeT UCMONb30BaTbh OPUTrMHANbHbIE MaTepuanbl.

4.9.1 B3pbiBo6e30nacHble ABUraTenu

Lns coegmMHUTENbHbBIX KOPOBGOK NpeaycMoTpeHa
3almTa ABYX TUMOB:

« Exd/Ex db ana gsuratenen M3JP n M3IM

« Exde/Ex db eb ana geuratenein M3KP

ABuratenu B ucnonHeHuu Ex d, Ex db: M3JP

[na HeKOTOPbIX KabeNbHbIX YNNOTHEHUI YCTAHOBEHbI
Tpe6oBaHUA MO MaKCMManbHOMY CBO6OQHOMY
NPOCTPaHCTBY B COeAUHUTENbHOM KOpobKe. Huxe
NPUBOAATCS CNpaBOYHble flaHHble 0 CBO6OAHOM
NPOCTPaHCTBE ANA ABUraTenein 3Ton cepum 1 Tunax
pe3b6bl yNNOTHEHUI. B ABUraTensx onpeaeneHHbIx
pa3MepoB TUM pe3b6bl YNIOTHEHNS YKa3aH BHYTPU
COefMHUTENbHOM KOPOGKN PSLOM C OTBEPCTUEM

ANA YyNNOTHEHMS.

Tunpgeura-  Konu-  Tun Pe3bba CBo6ofHbIi PasMep MoMeHT
TenaM3JP/ 4ecTBO COEAWHW- BOTBEpP- 06beM 6ONTOB  3aTAMKK
M3IM nonio-  TeNbHOW  CTUAX COeAiMHU-  KpbllKKU 6GonToB
coB KOpPO6KM TenbHon CoefuHU-
KOpO6KM TenbHoON
KOpO6KH
80-90 2-8 25 1xM25 1,0gm°* M8 23H-M
100-132 2-8 25 2xM32 1,0amM3 M8 23 H-™M
160-180 2-8 63 2xM40 4,0pm3 M10 46 H-M
200-250 2-8 160 2xM50 10,5aM° MI10 46 H-M
280 2-8 210 2xM63 24 am3 M8 23 H-™M
315 2-8 370 2xM75 24 om? M8 23 H-™M
355 2-8 750 2xM75 79 am3 M12 80 H-Mm
400-450 2-8 750 2xM75 79 am3 M12 80 H-M

BBOAbl BCMOMOraTesnbHbIX Kabenen

Tun psuratens Konuuectso noniocos Pe3b6a B oTBEpCTMAX
80-132 2-8 1 xM20
160-450 2-8 2 x M20

Mpexpae YeM 3aKpbIBaTb KPbILWKY COEAUHUTENbHON
KOPO6KM, y6eanTech B OTCYTCTBMM MbiNN B 3a30pPax.
OunCTUTE U CMAXKbTE MOBEPXHOCTb HE3aTBEPAEBRAOLLEN
KOHTaKTHOM CMa3KoMN.

3AMPELLEHO BCKPbIBATb KOPMYC ABUFATENS
NNV OTKPbIBATb COEAVHUTE/IbHYIO KOPOBKY
B YC/IOBUSAX B3PbIBOOMACHOW CPE[bl,

EC/N ABUTATE/b HE OCTbIJT U HA HEFO
MPEAYMPEXAEHVE MOLAHO HAMPSXEHUE.

Asuratenu B ucnonHenun Ex d, Ex db eb: M3JP

Ha KoXXyxe coeAnHNTENbHON KOPOBKU nMeeTCA
Hapnuco e, eb, box Ex e unu box Ex eb. Tun pesb6bl
YNNOTHEHUS — MeTPUUECKUIA.

Mpuv nogcoegMHEHUN MPOBOLOB K KNeMMam
TOYHO cobnofaNTe UHCTPYKLMU MO BbINOSIHEHUIO
coefMHEeHUN, yKa3aHHble Ha Tabnuyke, KoTopas
pacnono)<eHa B COeANHUTENbHOMN KOPOBKe.

[NnHa Ny TV TOKA YTEUKU 1 3a30Pbl AOMKHbI YA0BET-
BOpPSATb Tpeb6oBaHMaAM cTaHgapTa IEC/ EN 60079-7.

4.9.2 NbineB3pbiBO3aLLULLEHHbIE
asuratenm Ex t

Ha cTaHfapTHbIX ABUraTENAX COeAMHUTENbHASNA
Kopo6Ka pacrnosioxeHa CBepXyY, a OTBEPCTUS ANs
BBOJAA Kabenen nMerTca ¢ 06enx CTOPOH KOPOBKN.
MonHoe onucaHue NPUBOAUTCA B KaTanorax
n3penuin. Tun pesb6bbl yNJIOTHEHUA — METPUYECKUNA.

O6patuTe 0co60e BHMMaHMWeE Ha YNNOTHEHWe Coeam-
HUTeNbHO KOPOGKW 1 Kabens, YTo6bl NPesoTBPaTUTb
LOCTYI roproYen nbisiv B COEANHUTENbHYIO KOPOGKY.
Heo6xopnnmMo y6eanTbCs, YTO BHELLIHWE YNIOTHEHUS
HaXoASATCA B XOPOLIEM COCTOSAHUMN U NPABUbHO yCTa-
HOBJIEHBI, MOCKO/IbKY OHN MOTYT 6bITb MOBPEXKAEHbI
UMM CMeLLeHbl BO BpeMs paboT C ABUraTenem.

Mpexae YeM 3aKpbIBaTb KPbILKY COeANHUTENBHOWN
KOPO6KM, y6eanTech B OTCYTCTBMM MbINM B 3a30pax

1 NpOBepbTE COCTOSIHNE YNNOTHEHUS. ECn ynnoTHeHne
MN3HOLLEHO, ero ciiefyeT 3aMeHUTb TaKUM Xe.

3AMPELLEHO BCKPbIBATb KOPMYC 1BUFATENA
NIV OTKPbIBATb COEANHUTENIbHYIO KOPOBKY
B YC/IOBUSAX B3PbIBOOMACHOW CPE[bl,

4 : ECJ/IV IBUTATEJIb HE OCTbI/N M HA HEFO
NPEAYMPEXAEHUE MOAAHO HAMPSYKEHUE.

4.9.3 MoakniovyeHns ans pasnnyHbIX
CNnoco60B nycka

B coeAMHUTENbHOM KOPOHKE OOHOCKOPOCTHOTO
ABUraTens, Kak Npasuso, NpeaycMoTpeHa KieMMHas
KONIOAKA C LWeCTbo CUNOBbIMU KJTEMMAMU N HE MeHee
OLHOW KNeMMbl 3a3eMNIeHNSA. DTO NO3BOJISIET UCMOJb-
30BaTb NPAMOW NycK asuratens ot cetu (DOL) unu
MYCK NepPEeK/IloYEeHNEM CO «3Be3bl» Ha «TPEYrosb-
HUK» (Y/D). CM. puc. 3.

[Ona ABYXCKOPOCTHbIX U CreLnanbHbIX ABUraTenemn
noaKoYeHne BbiIBOAOB AO/IKHO 6bITb BbIMOMHEHO
COrMMacHO MHCTPYKLMAM Ha TabnuuKke, KoTopas pac-
MoJsioXKeHa B COeAMHUTENbHON KOPO6GKe, Unu yKasa-
HUAM, NPUBEAEHHbIM B PYKOBOACTBE NO ABUraTesnto.

HanpskeHue 1 cnoco6 noAKNto4YeHNs yKasaHbl
Ha NacnopTHOM Tabnuuke.
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Mpsamoi nyck oT cetu (DOL):
MO>HO MCMOMb30BaTh COEANHEHUA MO CXEME
«3Be3ga» (Y) unu «TpeyrosibHuK» (D).

HanpuMmep, o603HaveHne «690 VY, 400 VD» yKa3biBaeT

Ha coeAuHeHue No cxeMe «3Be3fa» gnsa 690 B

W cCoeAMHEHME MO CXEME «TPeYronbHUK» Anda 400 B.

MycK nepeKnioYeHnEeM Co «3Be3fbi»
Ha «TpeyronbHuk» (Y/D):
Hanpm«eHme NMNTaHUA aBuratena oo/MHKHO

COOTBETCTBOBATb HOMUHANbHOMY HanpAXeHUto

npu coeguHeHn No CxeMe «TPpeyrosibHUK».

M3BneKknTe BCe COeAUHMTESbHbIE MePEMbIYKM
M3 KNNIEMMHOW KONTOAKM.

Ona aBuratenen c NoBbllWeHHOM 3awmnTomn (Ex e),

Kak npaeuno, gonyckatTcs oba cnocoba nycka (DOL
1 Y/D). B cnyyae nycka nepekitouYeHneM Co «3Be3bl»
Ha «TPeYronbHUK» pa3peLlaeTcs NPUMEHSTb TONTbKO

o60pyaoBaHMeE C UCMONTHEHWEM TuNa Ex.

LApyrue cnoco6bl NycKa U XeCTKUe yC/IoBUs Nycka

Ecnu onAa nycka ncnonb3yoTca gpyrme Metoapl,
HanpuMep, npeob6pasoBaTesb UM YCTPONCTBO
NIaBHOrO NycKa A/s PEXXMMOB paboTbl S11 S2,
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OT 3/1IeKTPOCeTN BO BpeMsi paboTbl 3EKTPUYECKOMN
MallWHbI B COOTBETCTBUM cO cTaHAapToM IEC 60079-0,
M MPUMEHEHME TENOBOW 3aLLUTbl He 0653aTeNbHO.

4.9.4 NMNopknovyeHne BCnoMora-
TeNbHbIX YCTPOMUCTB

Ecnv pBuraTtenb OCHalleH TePMUCTOPAMU U A PYTrUMU
pe3ncTnBHbBIMN TepMogaTymkamm (Pt100, TepMopene
nT. I'I.) n BCnoMorartenbHbIMA yCTpOIZCTBaMM, mnxnona-
coefiHEHWE U 3KCMyaTauns JONXKHbI MPOU3BOAUTLCS
Haganexawmm obpasoM. [1ns HeKOTopbIX o6nacTen
NPUYMEHEHMA UCMONb30BaHWE TEMOBON 3aLUTbI ABNSA-
eTcs o653aTeNbHbIM. CXeMbl COeAMHEHUI ANS BCMIOMO-
raTesibHbIX YCTPOMCTB M COOTBETCTBYIOLME KIEMMbI
Haxo[ATCA B COEANHUTENbHOM KOPOBKe.

MakcuManbHoe nsMepuTenbHoOe HanpsXxeHne TepMu-
CTOPOB cocTaBnAeT 2,5 B. MakcMManbHbI U3Mepu-
TenbHbIN TOK Ansa Pt100 paBeH 5 MA. Micnonb3oBaHue
605ee BbICOKOro U3MepUTEIbHOIO HaMNPSYKEHUs UK
TOKa MOXKeT NPUBECTU K OLUMOKAM B MOKa3aHUAX Unm
NnoBpeXAeHUIo faTumKa TeMnepaTtypbl.

M3onauna TepMoaaTUMKOB JO/MKHA COOTBETCTBOBATb
OCHOBHbIM Tpe6OBaHVIF|M mnsonaunn.

CUMTAETCSA, UTO YCTPOMCTBO AONIKHO 6bITb N30MPOBAHO

4.10 CoeguHeHua U HanNpaBfeHUe BpalleHUs

4.11

[Buratenb BpallaeTcs No YacoBOW CTpPeJiKe, ecnu
CMOTpeTb Ha TopeL, Bana C NPMBOAHOWN CTOPOHbI.
MocnepoBaTenbHOCTb NogknoveHms ¢as L1, L2, L3
K KneMMaM nokasaHa Ha puc. 3.

[nsi USMeHeHNA HanpaBieHWs BpalleHUs cnefyeT NOMeHATb
MecTaMu aBa ntobbix dasHbiX Kabens.

Ecnu gBuratenb ocHaleH BEHTUNATOPOM OAHOCTOPOH-
Hero BpauweHus, y6e,u,|/|Ter, 4YTO HanpaBneHne BpaweHna
COOTBETCTBYET HaNpaBNeHUNIO CTPEJNTKN, HaHeceHHOM

Ha aBuratenb.

3awmTa OT Neperpysku 1 onpokupabiBaHUA

Bce gBuratenn, npegHasHaveHHble a1 aKCnayataumm

BO B3PbIBOOMACHbIX 30HaX, AO0/KHbI 6bITb 3aLULLEHbI

oT neperpy3ok. CM. ctaHgapTbl MoHTaxa IEC/EN 60079-14
N MeCTHble TPeboBaHMA K MOHTaXY.

Ona peuratenemn c nosblweHHOM 3awmnTon (Ex e, Ex eb)
MaKCMMarnbHoe BpeMs cpabaTbiBaHMS 3aUTHbIX YCTPOMUCTB
He [LOJHKHO NpeBbIWaTb BeNMYNHY tE, yKkasaHHyo

Ha NnacnopTHoOM Tabnuuke.

Ona pBuratenen Tunos Ex ec n Ex t He TpebyeTca
yCTaHaBNNBATb AOMOMIHUTENbHbIE 3aLUTHbIE YyCTPONCTBA
NMOMWMO CTAHAAPTHbIX MPOMbILLTEHHbIX YCTPOWCTB 3aLWMUThI.
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HU3KOBOJ/IbTHbIE ABUTATE/NIN ANA B3PbIBOONACHbIX 30H

dKcnayartauua

O6uwume cBegeHunna

[Buratenu npepHasHaveHbl AN8 ONUCAHHbIX HUXe
YCIIOBUIA 3KCMNyaTauuu, ec/iv MHOe He yKa3aHo
Ha MacnopTHoOM TabnunukKe.

- [Buratenu npegHa3HaJeHbl TONbKO AN
CTauMOHAPHOro MOHTaXa.

Pa6ounii AuanasoH TeMnepaTypbl OKpyxatoLen
cpepbl: oT-20 go +40 °C.

MaKcrMarnbHble OTKNIOHEHUS HanPsXXeHWS NUTaHnsa
M 4aCcTOTbl He JOMKHbI MPEeBbIWAaTh NPefenos,
YyKa3aHHbIX B COOTBETCTBYIOLMX CTaHAAPTaX.
JonycKk no Hanps>eHuto NnuTaHuna: £5 %, no yacrtoTe:

*+2 %, cM. puc. 4 (ctaHgapTbl EN/IEC 60034-1,
pasgen 7.3, 30Ha A). O6a MakCUMalbHbIX 3HAYEHUSA
He JOMKHbI JOCTUTraTbCs OQHOBPEMEHHO.

.

MakcmnManbHas BbicoTa Haf, ypoBHeM Mops: 1 000 M.

[BuUratenb MOXXHO UCMNOMb30BaTb TOJIBKO MO NPSMOMY
Ha3HayeHuto. HOMUHasbHbIE 3HAYEeHMWA U YCNOBUS
SKCMAyaTaumMm yKasaHbl Ha MacnopTHOW Tabnnyke.
KpoMe Toro, f,omKHbl 6bITb COGMIOAEHbI BCE
TpeboBaHUSA HACTOALLEro PyKOBOACTBA U APYTUX
MHCTPYKLUWIN U CTAHBAPTOB.

B cfiyyae npeBblWeHNs YCTAHOBIEHHbIX MPeaenos
Heo6X0ANMO NPOBEPUTDL AAHHbIE ABUraTens

M YCTAaHOBKMW. 3a ONONHUTENbHON MHOPMaLMen
o6palanTech B KoMnaHuio ABB.

Mpu ncnonb3oBaHMM B3pbiIBO6E30MaCHbIX ABUraTenen
oco60e BHMMaHWe criegyeT 06paTuTb Ha arpeccuBHoe
BO3[eNCTBME OKpPYXKatoLlen cpeabl. 0683aTeNnbHO
npoBepsinTe 3alMTHYIO OKPACKY Ha COOTBETCTBUE
KNUMaTU4YeCKNM yCioBUAM, NOCKOJIbKY KOpPPO3ua
MOXeT MOBPeaMUTb B3PbIBO3ALWUTHbBIA KOPMYC.

HECOBJIIOAEHUE JTHOBbIX UHCTPYKLMIA UK

HAPYLUEHWE PEMTAMEHTA TEXHUYECKOTO

OBCNY>KNUBAHWNS OBOPYAOBAHMSA MOXKET

NOCTABWTb MO/ YrPO3Y BE30OMACHOCTb

1N TEM CAMbIM UCKJTOUNTb BOSMOMXHOCTb

MPEAYMPEXAEHVE MCMONb3OBAHUS ABUFATENS BO
B3PbIBOOMACHOW CPEJE.
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BBepeHue

B 3TOM pa3pene pyKoBOACTBa NPUBELEHbI
LOMONTHUTENbHbIE MHCTPYKLUN AN HOBEWLLNX
ABUraTenen ncnonHeHus Ex, UCNosib3yeMbixX B OMACHbIX
30HaXx C MUTaHWeM OT Npeo6pasoBaTesna YacToTbl.
,D,BVIFaTeJ'IVI Ex npegHasHa4veHbl 4Nng NUTaHNUA TONbKO OT
opHoro npeo6pasoBaTesis YacToTbl. He fonyckaeTtcs
napannenbHoe NOAKIIOYEHME HECKONbKUX ABUraTenemn
K 0fHOMY npeo6pa3oBaTento YacToTbl. [loMnMo
WHCTPYKLUMWIA, NPMBEAEHHBIX B AJaHHOM PYKOBOJACTBE,
cnepyet co6n0AaTh yKasaHWa Mpon3BoanTens
npeo6pasoBartens YacToThbl.

ABurartenun gna B3pbiIBOONACHbIX 30H
N YCTAHOBOK C peryjimpyeMom
CKOPOCTbIO BpalleHuUs

BbinyckaeMble KoMmnaHuel ABB gBuraTtenu c ucnonHe-
HueM Ex, Ex ec, Ext, Exd/Ex db n Ex de/Ex db eb
NMPOLUNM UCMbITAHMA B COYETAHUM C Npeo6bpasoBarTe-
namMm ACS800/ACS880, ncnonb3yoWwnMm MeTon,
NPSAMOro ynpaBfieHns KpyTALWMM MoMeHToM (DTC),

a TaKXe c npeobpasoBatenaMm ACS550/ACS580, noa-
TOMY 3TN KOM6MHaL MW MOTYT 6bITb BbIGPaHbl COFNacHo
MHCTPYKLUUAM, NPUBEAEHHbIM B rnaee 6.8.2. MMHUManb-
Has YacToTa KOMMYyTaLMuU 4N BCEX TUTMOB ABUraTenen
Ex cocTaBnset 3 KlNy; UMEHHO 3TO 3HaYeHUNe ABNANOCH
6a30BbIM Npu paspaboTKe peKoMeHAaLunn no noa6opy
ABUraTens, NpMBefeHHbIX B NOCNeAyoWmMX rnaBax.

6.2 OCHOBHble Tpeb6oBaHusa cornacHo ctaHgaptam EN u IEC

B3pbiBo6e3onacHbie geuratenu tuna Ex d, Ex de,

Ex db, Exdb eb

OBuratenb He06xoANMO BbIGUpPATb TaKUM 06pPa30M,
UTO6bl MaKCUManbHasa TeMrnepartypa ero NoBePXHOCTH
6bis1a OrpaHNYeHa B COOTBETCTBUM C 3a4aHHbIM 3Have-
HUEeM TeMnepaTypbl UM TEMNEPATYPHbIM K1aCCOM.

B 60nbLIMHCTBE C/ly4YaeB Ansa 3Toro Tpebyetcsa nn6o
NPOBOAUTbL TUMOBbIE UCMbITAHUS, TM60 KOHTPONNPO-
BaTb TEMMepaTypy NOBEPXHOCTU ABUraTens.

Ecnv ana asuratens Heo6xoaMMo cobntoaTh yCaoBus
TeMnepartypHbIx kKnaccos T5 nnun T6, obpatntech
3a MOMOLLbIO B MECTHbIN 0PUC NPOoAaK.

B cnyyae npuMeHeHUs opyrux npeobpasosaTenem
HanNpPsXeH1s, UCMOJb3YOLWMX METOL LWUIMPOTHO-
MMMynbcHOM Moaynaumu (LUMM), ana nogTeepxaeHus
TEnnoBbIX XapaKTEPUCTUK ABUraTens Heo6xo4nmo,
KaK MpaBuo, NPOBOANTb KOMEUHUPOBAHHbIE UCTbI-
TaHWSA. DTU UCMNbITaHMA MOXKHO He MPOBOAUTb, EC/N
B3pblBO6€30MNacHble ABUraTeNN OCHALLEHbl TepMOaaT-
UYMKaMu, NpegHasHayYeHHbIMU A1 KOHTPOJS TeMnepa-
Typbl NOBEPXHOCTU. TaKne ABuUraTeny UMetoT Crieayio-
LLYIO AOMONIHUTENbHYIO MAPKUPOBKY Ha NacMopTHOM
Tabnuuke: — «PTC» c TeMnepaTtypomn cpabaTbiBaHUs

n «DIN 44081/82».

ABuratenu c noeBbilleHHOW 3awuTor Tuna Ex e, Ex eb
ABB He peKkoMeHayeT UCMO/Ib30BaTb HU3KOBOJIbTHbIE
aBuraTenu Tuna Ex e co BCbINHOM 06MOTKOW COBMECTHO
c YPI1. 3To pyKOBOACTBO HE paccMaTpuBaeT NpuMeHe-
HUe 3TUX ABUraTenen CoBMecTHo ¢ YPr.

ABuraTenu c NoBbllWEHHOM 3awWwmuTon Tuna Ex ec
CoueTaHue geuratens v YPMN Heo6XoANMO UCMbITbIBATD
KaK efuHYI0 CUCTEMY MW MOABUPATL C MOMOLLbIO
pacuyeTos.

B cnyyae npuMeHeHuUs apyrux npeobpasosarenemn
Hanpsi>XeHWsi, UCNONb3YIOLMUX MeTOL LUIMPOTHO-
MMnNynbcHoM Moaynsauum (LULMM), c MUHUManbHOM
YacToTOM KOMMYyTaLMK He MeHee 3 Kl Ang npeaBapu-
TeJIbHOro Bbi6opa MOXXHO NCMOJIb30BaTb UHCTPYKLMN,
npuBefeHHble B pa3fene 6.8.3 HAaCTOALWEro PyKOBO/-
cTBa. OKOHYaTeNbHbIe BEINMYUNHbI HGO6XO,EI.I/IMO npoee-
PATb C MOMOLLbIO KOMBUHUPOBAHHbIX UCMbITAHUN.

MbineB3pbiBO3alyMLEHHbIE ABUratenm tuna Ex t
[BuraTtenb Heo6xoANMO BbIGMpPaTb TaKMM 06pa3oM,
UTO6bl MaKCUMasibHasA TEMMNEepPATypa ero Hapy>KHom
NOBEPXHOCTU 6blNla OrpaHMYeHa B COOTBETCTBUM

c TeMnepaTypHbIM KflaccoM (Hanpumep, T125 2C unu
T150 2C). 3a 4ONONHUTENbHON UHPOPMaLMeN O TeM-
nepaTtypHoOM knacce Hmke 125 °C o6pawanTtech B ABB.



18

HU3KOBOJ/IbTHbIE ABUTATE/NIN ANA B3PbIBOONACHbIX 30H

B cnyvae npvMeHeHusa gpyrux npeobpasosarenem
HaMpPAYXeHWA, UCMONb3YIOLWNX METOL LNPOTHO-
MMMynbcHOM Moaynaumu (LUMM), ona nogTeepxaeHus
TEnnoBbIX XapaKTEPUCTUK ABUraTens Heo6xo4nMo,
KaK MpaBuo, NPOBOANTb KOMEBUHUPOBAHHbIE
MCMbITAHUA. DTN UCMbITAHUS MOXHO He MPOBOAUTD,
ecnuv ABuraTenu B ucrnonHeHmm Ex t ocHaueHbl
TepMogaTuyMKamu, NpesHa3HaYeHHbIMU 41 KOHTPONSA
TeMnepaTypbl NOBEpPXHOCTU. Takue ABUraTeN UMetoT

6.3 U3sonauna o6MoOTKH

6.3.1. MexxaydasHblie HanpsXeHUs

M3MeHeHVe MaKCuUMaibHO AONYCTUMOrO MUMKOBOTO

MexayPas3HOoro HanpsXeHns Ha KNeMMe gBuratens
B 3aBMCMMOCTM OT BPEMEHW HapacTaHMs UMNyNbca

NnokKasaHo Ha puc. 5.

CaMas BepxHasi KpuBas ABB Special Insulation
(CneymanbHas nsonaumsa ABB) (kog ncnonHeHusa 405)
OTHOCUTCA K JBUraTesiaM co cneumanbHoml nsonaumen
06MOTOK U YaCTOTHO-PErynnpyemMbiM NPUBOLOM.

Kpueas ABB Standard Insulation (CTaHgapTHas
nsonsaumna ABB) oTHOCUTCS KO BCeM ApYyrum
ABUraTensam, paccMaTpmBaeMbiM B 3TOM PYKOBOACTBE.

6.3.2. ®a3Hble HanpAYXeHUs

LonycTuMble MMKOBbIe HANPSXXeHUs Mexay dasomn
M 3eMNiel Ha KNieMMax pBuratens:

« CTaHgapTHas unsonsaums: 1300 B (nukosoe)

- CneuymanbHas nsonsaums: 1800 B (NuKoBoe)

6.4 TennoBaf 3aLMTa OOMOTOK

Bce gBurarenu c ncnonHeHnem Ex B YyryHHbIX Kopny-
cax oCHaleHbl TepMucTopamm PTC ana npepgoTepa-
LLeHWA NOoBbIWEeHNs TeMNepaTypbl OGMOTOK CBEpPX
npenenoBs, yCTAaHOBNEHHbIX AN UCAONb3yeMOoMn
CUCTEMbI U30naUnnN. PeKOMeHayeTCa X UCMoNb30oBaThb
BO BCEX CrlyYasx.

EC/IM HA MACMOPTHOW TABJIMYKE HE YKA3AHO

d MHOE, 9TU TEPMUCTOPbI HE MPEAOTBPALLAIOT
MPEBbILWEHWS MPEAENbHbIX 3HAYEHUI
TEMMEPATYPbI MOBEPXHOCTW OBUTATENA

ANA COOTBETCTBYHOWUX TEMMNEPATYPHbIX

MPUMEHAHME. KNACCOB (T4 UNIN T5).

CtpaHbl, yTBepausilune anpekTusy ATEX

Ecnn 370 HEO6XOANMO B COOTBETCTBUM C CEPTUPUKATOM
ABUraTens, TepMMUCTOPbI AOMKHbI 6bITb NOACOeANHEHDI
K HE3aBMCMMOM penenHom Lenu, Kotopas npegHasHa-
YeHa UCKIOYNTENbHO A HAAEXHOMO OTKIOYEHNs

crefyoLyto AOMONHUTENbHYIO MapPKUPOBKY Ha
nacnopTHoM Tabnuuke: — «PTC» c TeMnepaTypomn
cpabatbiBaHuA U «DIN 44081/82».

B cnyyae npvMeHeHuUs npeobpasoBaTenemn HanpsXeHus,
ncnonb3ytowmx LUMM-ynpasneHue, ¢ MUHMMaNbHON
YacToTOM KOMMyTauun He MeHee 3 KL, Ans npeaBapu-
TENbHOro BbIGOPaA ABUraTeN MOXHO UCMONb30BaThb
MHCTPYKLUMK, NpUBEeAEeHHble B pa3gene 6.8.3.

6.3.3. Bbi6op M3onaymMm o6MOTOK
ANA BCeX Apyrux
npeo6pasoBaTesien YacToThbl

Ons Bbi6bopa n3onaunm o6MoToK N GUIbTPOB MOXKHO
MCNONb30BaTb CrieAyoLWYO Tabnumuy:

HoMuHanbHoe HanpsKeHue Tpeb6yeMas usonsuus
nuTaHusa npeo6pasosatens U, O0GMOTOK U GunbTpbi
U,s5008B CraHpapTHasa usonaumsa ABB
U,s600B CraHpapTHasa usonaumsa ABB

v dunbTpbl dU/dt NN
CneuymanbHas nsonsumsa ABB
(Kog ucnonHeHus 405)

U,2690B CneumanbHasa nsonaunsa ABB (kog,
ncnonHeHusa 405) U punbtpbl dU/dt
Ha BbIxofe npeo6pasoeartens

nojayuun NMTaHUA Ha ABUraTesib B COOTBETCTBUN

c Tpe6oBaHMAMU JOKYMeHTa «OCHOBHbIE Npasuna
no TexXHMKe 6e30MacHOCTM U MPOU3BOACTBEHHOMN
CaHUTapUmn», U3N0XeHHbIMN B N. 1.5.1 npunoxkeHunsa Il
aupekTuebl 2014/34/EU.

CtpaHbl, He yTBepauslumne aupekTusy ATEX
TepMUCTOPbI peKOMeHAYyeTCA NOACOeANHATD

K He3aBUCUMOW penenHon Lenu, KotTopas
npefHasHa4vyeHa UCKOUYNTENbHO AN HAAEXHOro
OTK/IIOYEHMA NOAAUM NUTAHUA Ha OBUraTerb.

(] B 3ABUCUMOCTWU OT MECTHbIX MPABUN
MOHTAXA TEPMUCTOPbI TAKXXE MOXHO

1 MOACOEAUHSATb K APYTUM YCTPONCTBAM
MOMUMO PENE; HAMPUMEP, KO BXOOAM

MPUMEYAHUE. YMNPABJIEHUA MPEOBPA3OBATE/IA YACTOTbDI.
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6.5 NMoaLlMNHNKOBDbIE TOKU

MoAWNNHUKOBbBIE HAMPSAYXEHNSA U TOKU cnepyeT
YCTPaHATb BO BCeX YCTAHOBKAX C PerynmpyemMon
CKOPOCTbIO, YTO6bI 06EeCneYnTb HALEXKHOCTb

1 6e3onacHOCTb paboTbl 060pyaoBaHus. s 3Ton
Lenu cnepyeT UCNONb30BaTb U30IMPOBAHHbIE
NOALWMUNHUKN U NOALWMNNHUKOBbBIE Y3/bl, UNBTPbI
CUHda3HbIX MOMEX U COOTBETCTBYOLNE METOAbI
npoknagKku kabenen v 3asemneHus (cM. pasgen 6.6).

6.5.1. YcTpaHeHMe NoaLUNHUKOBBIX
TOKOB

[Lns ycTpaHeHWa BpegHbIX NOAWUMHUKOBbIX TOKOB

B ABUraTenax, ynpasnseMbiX YacTOTHbIMU Npeo6pa-
30BaTeNAMU, PEKOMEHAYETCA MPUMEHATL CnegytoLne
MeTogbl:

YT06bI 06CneUnTb Haanexallee 3a3emMneHmne

n cobnofeHne BCeX MPUMEHUMBbIX TPE60BAHUN

Mo 3/IeKTPOMArHMTHOM COBMECTUMOCTU, ANIS
[Burartenen MowHocTbio cebiwe 30 KBT cnepyet
MCMNONb30BaTb 3KPAHUPOBAHHbIE CUMMETPUYHbIE
Kabenu n kabenbHble YyNIOTHEHUs, 06ecrneynBaioLme
3NEeKTPOMArHUTHY COBMECTUMOCTb, TO eCTb
KabenbHble BBOAbI C 360-rpaflyCHbIM 3a3eM/EHNEM.

[na nBuratenen He60bLIOK MOLHOCTU PEKOMEHAYETCS
NPUMEHATb CUMMETPUYHbIE N SKPaHNPOBaHHbIE Kabenu.
Heo6xognnMo ob6ecneunTb 360-rpaflycHoe 3a3eMneHne
BCeX KabenbHbIX BBOQOB, KAK ONMCAHO B MHCTPYKLNK

MO MOHTaXYy KabenbHbIX yIIOTHEHUI. CKPYTUTE 3KPaHbl
Kabenew B XKryTbl U MPUCOEAMHUTE UX K GNivKanLLen
K/leMMe/lUNHe 3a3eMJIeHNSI BHYTPY COeAUHUTENbHOM
KOPO6KMU, WKada npeobpasoBaTend n 1. m.

BO BCEX TOYKAX MOAKNOYEHNA HEOBEXOANMO

d NCMONIb3OBATb KABE/IbHbIE YMJIOTHEHUSA,
OBECMEYMNBAIOLWME 360-rPAAYCHOE
3A3EMJNIEHUE, HANPUMEP, B BUTATENE,

MPEOBPA30OBATEJIE, 3ALLMTHOM

MPUMEHYAHME. MEPEK/IOYATENE (ECIM UMEETCA) UT. A.

Tunopasmep Kopnyca

250 1 MeHblue CneymnanbHble Mepbl He TpebyloTcs

280-315 MN30nMpOBaHHbIN NOALWNMHUK
Ha HenpMBOAHON CTOPOHE
355-450 MN30nmpoBaHHbIN NOAWMNMHUK

Ha HEeMpPVBOJHOMN CTOPOHE
N $unbTp cUHPa3HbIX NOMex
Ha npeo6pa3oBaTene

Tun n3onAuMM NOALINMHUKA yKa3aH Ha NacnopTHOWM
Tabnuuke apuratens. MUaMeHeHune TMna NoAWMNMHMKA
UM MeTopfa nsonsaumm 6e3 paspelweHns ABB
3anpetueHo.

6.6 MpoknapKka Kabenewn, 3azeMsieHne
U 3JIeKTPOMAarHMTHasaA COBMeCTUMMOCTb

[Ona nBuratenen c Kopnycom Tunopasmepa IEC 280
1 Bbile He06X0AMMO 06eCcneUnTb AONONHUTENbHOE
BblpaBHMBaHME NOTEHLNANOB MEX 4y KOPMycoM
ABUraTens u NpuBoANUMbIM 060pYyAOBaHUEM,
KpoMe cnyvas, Korga agsuratesbs U npusogmmMoe
ob6opypoBaHue yCTaHOBJIEHbI Ha O6LLEM CTaNlbHOM
ocHoBaHUU. B 3ToM cnyyae cnefyeT npoBepuTb
NPOBOANMOCTb CTa/lbHOrO OCHOBAHMA Ha BbICOKMNX
yactoTax, HanNnpuMep NyTeM N3MEpPeHUsa Pa3HoCTn
NOTEeHLUMANOB MEXAY AeTaNsAMu.

Bonee nogpo6Hyto MHPOPMaLUIO O 3a3eMNeHUn

M NoAcoefnHEeHN Kabenen YacTOTHO-perynmpyeMbix
NPUBOLOB MOXHO HAUTU B PYKOBOACTBE «3a3eMieHne
M nofcoefuHeHne cucTeMbl npueoga» (Kog: 3AFY
61201998); MaTepurabl N0 06ecrneyYeHunto BbINoIHEHUS
Tpe6oBaHUi SMC nNpuBeeHbl B PyKOBOACTBAX NO
COOTBETCTBYHOLWMM Npeobpa3oBaTensim.



HU3KOBOJ/IbTHbIE ABUTATE/NIN ANA B3PbIBOONACHbIX 30H

6.7.1. O6wue cBegeHUn

o MPEBbILLIEHVE MAKCUMAJIbBHOM CKOPOCTU
AOBUTATENA HEAONYCTUMO, AAXKE ECNN
KPWBbIE HAIPY30YHOW CMOCOBHOCTH

AOCTUTAIOT 100 I'L.
NMPUMEYAHUE.

6.7.2. Harpy3o4yHas cnoco6HocTb
ABurartenemn c npeo6pasona-
TenaMmu cepun ACS800/880
C NPAAMbIM yrpaB/ieHNnEeM
KpyTawum MoMmeHTOM (DTC)

KpuBble Harpy3o4yHom cnoco6HOCTU (UNn fONyCTUMOM
HarpysKku) Ha puc. 6 n 7 nokasbiBaloT 3aBUCUMOCTb
MeXxay MaKCMMaibHO AONYyCTUMbIM HENPEPbIBHbIM
KPYTALMM MOMEHTOM Ha Bany ABUraTens u 4actoTomn
HanpPseHUA NUTaHUA. BbIXOQHOM KPY TAWMNIA MOMEHT
[aeTcsi B NPOLEeHTax OT HOMUHANbHOIO KPYTALLEro
MOMeHTa gBuratens.

6.7.3. Harpy3o4Has cnoco6HOCTb
ABurateneun c npeo6pasona-
Tenamu cepumn ACS550/580
M apyrummu npeobpasoBare-
NAMU HaNpPSYXeHus

KpuBble Harpy304YHOM CNOCO6HOCTU (MK fonycTu-
MOW Harpy3ku) Ha puc. 10 1 11 nokasbiBatoT
3aBUCMMOCTb MeX Ay MaKCUManbHO AOMYCTUMbIM
HenpepbIBHbIM KPYTALLUM MOMEHTOM Ha Bany
ABUTaTena 1 4YacTOTOM HaMNPAXEHUS NUTaHUS.
BbIXoQHOWM KPYTALWMA MOMEHT faeTCs B MPOLLeHTax
OT HOMUHAbHOIO KPYTALLEro MOMEHTa ABUraTens.

Tabnuuka YPIM sBnsieTcst o6s3aTeNbHOM A1 yCTaHOBOK
C perynMpyeMom CKOPOCTbIO U [lOMKHA CofepXaTb
Heo6xoAnMble AaHHble JoNycTUMOro paéoyero
auanasoHa. Ana geurartenemn, npegHasHayeHHbIX gns
pa6oTbl BO B3pbIBOONACHbIX CPeAax C perynmpoBaHnemM
CKOPOCTMU, Ha TabNMUKax AOMKHbI 6bITb yKa3aHbl Kak
MUHUMYM CliefyloLlMe NapaMeTpbl:

« Pexkum

Tun Harpysku (NOCTOAHHAS UKW KBagpaTUYHas)
Tun npeo6pasoBaTens U MMHMUMAa bHas YacToTa
KOMMyTauum

MNpepenbHas MOWHOCTb NN MOMEHT

MpepenbHas CKOPOCTb UM YacToTa

.

.

6.7 lNpepenbHas HarpysKa  CKOpocCTb

s KPUBbIE HAIPY304YHOW CMTOCOBHOCTH
1 HAPWUC.10 1M 11 NOCTPOEHDbI 4NA YACTOTbI
KOMMYTALNW 3 Kr'L,.
MPUMEYAHUE.

Jna ycTaHOBOK C MOCTOAHHbIM KPYTALWWM MOMEHTOM
MWHUMasNbHO AONYCTUMasA HEMPEPbIBHO NOAAEPKN-
BaeMas pabouas yactota coctaBnaet 15 u.

[na ycTaHOBOK C KBaAPaTUUYHOWN XapaKTEPUCTUKOMN
KPYTSALLErO MOMEHTA MUHMMAJIbHO AoMNyCTUMas
HernpepbIBHO Noaaep>Kueaemasn paboyasa yactoTta
cocTaBnseT 5y,

KoM6uHauum c gpyrumMm npeobpasoBatensiMu,
KpoMe cepumn ACS550/580, HEO6XOAMMO NPOBEPATH
3apaHee UK XKe NoAKAoYaTb JaTUYNKKU TeMMepaTypbl
AN KOHTPONS 32 TEMMNepaTypon NOBEPXHOCTH.

6.7.4. KpaTtkoBpeMeHHbIe neperpysKkuv

Ansa B3pbiBOo6€30MNacHbIX ABuratenert ABB o6bI4HO
npepycMoTpeHa BO3MOXXHOCTb KpaTKOBPEeMeHHOM
neperpysKku. TOYHble 3HAYEHMA MOXXHO YBUAETb Ha
nacnopTHOM Tabnuyke aBUraTens unm ysHato B ABB.

Meperpy3oyHas cNOCO6HOCTb onpeaensieTca Tpems
PpakTOpamMm:

1oL MaKcUManbHbI KPAaTKOBPEMEHHbIN TOK
TOL JonycTnMas onnTenbHOCTb Nepuoga neperpyskun
T COOL BpeMms oxnaxaeHusa Nocne KaXaoro nepmoga

neperpysKku. Bo BpeMs oxnakjeHns TOK U MOMEHT
ABUraTena O/MKHbI OCTaBaTbCA HMXKe OOMYCTUMbIX
npe/fieNios, yCTaHOB/IEHHbIX AJ1A HENPEPbIBHOMN
paboTbl oA HarpysKow.

6.8 Tab6/IMYKM C NACNOPTHbLIMU [ AHHbIMMU

6.8.1 Copepxumoe cTaHpapTHOMN
Tab/IMYKUN YaCTOTHO-
perynupyeMoro npuesoga

CtaHpapTHana Tabnunuka YPI, nokasaHHasa Ha puc. 14,

COAEPXUT CnepyoLLyo HPopMaLuio:

« Hanps»keHue nnu gnanasoH Hanpsi>XeHUm nuTaHusa
(VALID FOR) 1 yacToTa ceTn anekTponutaHus (FWP)
Ha npuBoge

« Tun gBuratens

« MUHMManbHafa YyactoTa KOMMyTaumm gna LHNM-
npeo6pasosatenen (MIN. SWITCHING FREQ.

FOR PWM CONV.).

« Mpepenbl KPATKOCPOUHbIX Neperpy3ok (1 OL, T OL,
T COOL), cM. pa3pen 6.7.4.

« [lonyCTUMbIV Harpy><atoLwmi Kpy TALWNNA MOMEHT
ons npeo6pasoatenent ACS800/880 c npsiMbIM
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yrnpaeiieHNeM KpyTAWmMM MOMeHToM (DTC-CONTROL).
KpyTALWMIN MOMEHT flaeTcs B MpoLieHTax oT
HOMMHAJIbHOTO KPYTALLLEro MOMEHTa ABUraTens.

[0onyCTUMBbIN Har pyXatoLWmnii Kpy TALWLMUNA MOMEHT
nns npeo6bpasoBatenent ACS550/580 c LLUNM-
ynpaeneHneM (PWM-CONTROL). KpyTaLwunit MOMeHT
[aeTcs B MPOLEeHTax OT HOMUHAbHOTO KPYTALLEro
MOMeHTa aBuratens. CM. Takxe paspen 6.7.3.

CraHpapTHas Tabnuyka YPM TpebyeT BbINONHEHUS
pacyeToB CO CTOPOHbI 3aKa3unKa Ans npeobpasoBaHua
NCXOAHbIX XapaKTePUCTUK ABUraTens B AaHHble
KOHKpeTHoro asuratens. [1as npeobpasoBaHuns
npegenbHbIX 3HAYEHWU YACTOTbl B OFPaHUYEHMUS
CKOPOCTU U NPefesibHbIX 3HAYEHUI KPY TALLErO MOMEHTA
B OrpaHn4eHuUst Toka noTpebyeTcs KaTanor fgeuratenem
[NA onacHbIX 30H. B cnyyae Heo6xoanMocTn B ABB
MOXHO 3aKa3aTb crneunanbHble TaBINYKM Mo
WHAMBUAYANbHbIM TPe60BaHMAM 3aKa3unKa.

6.8.2. Copepxumoe cneyuanbHou
Tab6/IMYKUN YaCTOTHO-
perynupyemoro npusoga

CneuymanbHasa Tabnmnuka YPl, nokasaHHas Ha puc. 15
1 16, copep>XmT cnegyolme gaHHble o gBuraTtene

BBopg, B 3KCNyaTaLmio yCTAaHOBOK C perynnpyemMon
CKOPOCTbO HEO6XOANMO BbINOHATL B CTPOIOM COOT-
BETCTBUM C MHCTPYKUNAMU, MPUBEAEHHBIMU B AAHHOM
PYKOBOACTBE, PyKOBOACTBAMM MO COOTBETCTBYIO-
LeMy npeo6pasoBaTenio YacToTbl U MECTHBIMU 3aKO-
HaMu 1 NpaeunamMm. Heob6xo4MMO TaKXKe NPUHMMaTb
BO BHMMaHMe Tpe6oBaHMA U OrpaHNYeHus], yCTaHOB-
NeHHble KOHKPEeTHOW NPUKIAAHON 3a4a4en.

CaMble Heo6xoAuMble NapaMeTpbl AN HACTPOMNKU
npeo6pasoBaTens:
+ HoMUHanbHbIV NapaMeTp ABuratens

- HanpsaxeHwue - 4YacCcToTa - MOLWHOCTb

- TOK - CKOPOCTb BpaLeHus

3Tu napaMeTpbl cnefyeT 6paTb U3 OAHOM CTPOKK
CTaHAAPTHOM TabnnukK, 3aKpenneHHoM Ha ABurartene,
CM. NpuMep Ha puc. 13.

o B CNYYAE OTCYTCTBUA UIM HETOYHOCTU
CBEJEHWW HE DKCMIYATUPYWTE ABUMATE/b,
NMOKA HE YBEAUTECDH B MPABU/IbHOCTU
HACTPOEK!
NMPUMEMYAHUE.

Ons noBbiweHNa 6€30NacHOCTU CUCTEMbI PEKOMEH-
LyeTcs UCNONb30BaThb BCE NPelyCMOTPEHHbIE B Npe-
o6pasoBaTtesnie u noaxoasLme 3aWmTHbIe GYHKLUN.
CTaHpapTHbie PyHKLUUM NpeobpasoBaTens:

* MWHUMAaNbHAsA CKOPOCTb;
MaKCUManbHas CKOPOCTb;
3awmTa ot
OMNPOKNAbIBAHUS;
BpeMs yCKopeHus/
3aMepieHus;
MaKCUManbHbIN TOK;

« MaKcuMManbHasa
MOLLHOCTb;
« MaKCUMarbHbIN

.

KPYTALWNIA MOMEHT;
- nosnb3oBaTenbCcKas
KpuBas Harpysku.

M yCTaHOBKE C PerynpyeMon CKOpPOCTbIO BpalLleHUs:

« Tun gBuraTens

« CepuiHbI HOMep aBuraTens.

« Tun npeo6pasoBartens yactoTbl (FC Type).

» YacTtoTa KOMMyTaummn

« Ocna6neHve Nons UM HOMUHa NbHAsA TOYKa ABUraTens
(FW.P).

« CNUCOK KOHKPETHbIX Paboumnx TOYUEK.

« Tvn Harpy3sKu (MOCTOSAAHHbIA MOMEHT, KBaJpPaTUYHbIN
MOMEHT UT. N.).

« lnanasoH CKOpoCTen.

« Ecnu gBuratenb ocHaleH TepMogaTymKkamMm ans
NPSMOro KOHTPOA TeMMepaTypbl, Ha TabnnuKe
yKa3sbiBaeTcsa TeKCT «PTC xxx C DIN44081/-82»,
rae «Xxx» COOTBETCTBYeT TeMneparype
cpabaTbiBaHWNA OATUYMKOB.

3HayeHus, yKasaHHble Ha cneuManbHon Tabnmuke
YaCTOTHO PErynnMpyemMoro Np1MBoOAa, NPUBELAEHb! A1 KOH-
KPEeTHOro ABUraTens U KOHKPeTHoM 061acTy NpuMeHe-
HUA. YKa3aHHble paboune TOUYKU MOXKHO B 6OMbLIMHCTBE
CNyYaeB UCMOMb30BaTh HEMOCPEACTBEHHO A8 MPOrpam-
MUPOBaHUS 3aLUUTHbIX PYHKLUM Npeobpa3oBaTenei.

6.9 BBop B 3KCn/lyaTaLuio YCTAaHOBOK C peryimpyeMon
CKOPOCTbIO BpallieHuUs

3TN GYHKLMM ABASOTCSA LOMONHUTENbHBIMU
1 HE 3AMEHSAIOT ®YHKLMM BE3OMACHOCTH,
PEANIN30BAHHbBIE B COOTBETCTBMM

4 C TPEBOBAHMAMM MECTHbIX MPABU TEXHUKM
MPEAYMPEXAEHUE BE3OMACHOCTM MM CTAHAAPTOB.

6.9.1. HacTpoWKa napaMeTpoB
no Taénuuke YPMN

Y6eamnTechb, YTo AaHHble ¢ Tabnmykn YPIM cenpeTens-
CTBYIOT O BO3MOXXHOCTU €ro MPUMEHEHUs B LaHHOM
obnacTu, T. e. NMTalOWan CeTb COOTBETCTBYET AaHHbIM
paspena «FWP» 1 cobntogeHbl Tpeb6oBaHUA, NpeabsaB-
naeMble K Npeob6pasoBaTesto (B TOM YMCe MO TUMY

1 MeToAy yNpaBneHus, a TaKXe YacToTe KOMMyTaLum).

Y6epuTech, YTO HarpysKa yknajbiBaeTcsi B paMKu
[ONYCTUMOW Harpy3Ku gns paccMaTpmuBaemMoro
npeo6pasosarTens.

BBepguTe 6a30Bble HaYasbHble AaHHble. ba3oBble
HayanbHble fJaHHble Npeo6pa3oBaTenen AOMKHbI
6bITb B3AATbl MACMOPTHOM TabAnyKKM (CM. NnpuMep

Ha puc. 13). Noapo6Hbie MHCTPYKLUM MOXXHO HaNTuU
B PYKOBOACTBE NO Npeo6pasoBaTesisiM 4acToThl.

B cnyyae ncnonb3obaHusa npeobpasosatenen ABB
(Hanpumep, ACS800, ACS880, ACS550, ACS580),

BCe 3HaYeHWsi NapaMeTpPOB NpPUBeeHbl B COOTBET-
CTBYIOLWMX PyKOBOACTBAX. [l BCEX YaCTOTHbIX Mpe-
o6pas3oBaTenen NnapamMeTpbl MUHUMabHOM YaCTOTbI
KOMMYyTaLun BNMAIOT Ha TeMnepaTypy ABuraTtens.
CnepyeT NnpoBepuTb U36bITOUHYIO MOAYNALMIO

B TOUKe 0c/labieHns Mo U Bbllle.
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7 TexHun4yecKoe obcnyxXmpaHue

NPU OCTAHOBNEHHOM ABUTATEJIE BHYTPU
COEVHUTE/IbHON KOPOBKMN MOXET
NMPUCYTCTBOBATb HAMPAXEHWE, MOJABAEMOE
HA HAFPEBATE/IbHbIE 3JIEMEHTbI NIV ANS
NPEAYAPEXAEHVE NPAMOro HArPEBA OBEMOTOK.

7.1 O6wMue NpoBEpPKU

A.Mpu NpoBefeHUN NHCMEKLUN N TEXHUYECKOTO
06CNyXXNUBAHUA NCNOMNb3yNTe B KAYeCTBe PYKOBOA-
cTBa ctaHgapTbl IEC/EN 60079-17, B YaCTHOCTH,
Tabnuupbl 1-4.

MNepuoanyeckmn npoBepsiiTe gBurarens. Yactora
NPOoBepPOK 3aBUCUT, HAMPUMEP, OT YPOBHS BAXKHOCTU
OKpYKatoLLero Bo3gyxa U OT MECTHbIX MOFOAHbIX
ycnoBuit. U3HayanbHO MHTEPBaJ NPOBEeAEHNSA
NPOBEPOK MOXXHO ONPEAENNTb OMbITHLIM MYTEM,

a 3aTeM KOHTPOIMPOBATb ero co6noaeHue.

[Buratenb [OMKEH COAEPXKATbCH B YNCTOTE, YTOGDI
o6ecneunTb CBO60AHYIO LMPKYALMIO OXNaXKAaloLWero
Bo3gyxa. Ecnv aBuratens paboTaeT B NbifNbHOW cpefe,
cUCTeMy BEHTUNAUUU HEOBXOANMO NepuoamYecKn
NpPoOBepPATb N ouYNLLaTb.

CnepuTe 3a COCTOSIHUEM YNIOTHEHUM Bana (HanpuMmep,
YNNOTHUTENbHbIX Kosew, V-06pa3Horo ceyeHus unm
pafmanbHbIX YNIOTHEHWUI) U NPU HEO6XOAMMOCTHU
3aMeHsanTe nX.

MpoBoanTe paetanbHble NPOBEPKMU MblNIEB3PbIBO3ALLMU-
LeHHbIX AgBUratenemn Ex t B cootBeTcTBUMU C TpeboBa-
HuAMU cTaHpapTa IEC/EN 60079-17 (Tabn. 4) ¢ peko-
MeHayeMbIM MHTepBanoM B 2 roga nnn 8000 yacos.

CnepuTe 3a COCTOSSHUEM CO@ANHEHUN N KPEemneXHbIX
6onToB.

CnepuTe 3a COCTOSIHUEM MOALWMMHUKOB, ONpeaenas
Ha CNyX aHOMaJibHble LWYMbl, U3MepsAs BUGpaL Mo unm
TeMnepartypy NoAwWnnHUKoB. KpoMe Toro, npoBepsiiTe
BbIXOASALLYIO CMA3KY MW BbIMONHANTE KOHTPO/b

HEOBXOAMMO YUYUTHIBATb TPEBOBAHUA
CTAHOAPTOB IEC/EN 60079-17 U1 -19,
KACAKOLLNXCA PEMOHTA U TEXHUYECKOIO
OBCNYXUBAHUA SNEKTPOOBOPYOOBAHNA

B B3PbIBOOMACHbIX 30HAX. KPABOTE C TAKUM
OBOPYJOBAHWMEM NOMXKHbI AOMYCKATbCA
TONbKO CNEUMANNCTbI, NPOWEALWNE
CMNEUMANDBHYIO NOATOTOBKY M XOPOLLO
3HAKOMBIE C AJAHHbIMU CTAHOAPTAMU.

B 3ABUCMMOCTM OT XAPAKTEPA BbIMOTHAEMbIX
MPEAYNPEXAEHUE pABOT, MPEXAE YEM MPUCTYMNUTb K PABOTE

HA ABUFATENE MW MPUBOANMOM MEXAHWU3ME,
OTKJ/IIOYMTE U 3ABJIOKUPYWUTE LBUTATESTb. YBE-
OWTECb B OTCYTCTBWM B3PbIBOOMACHbIX FTA30B
WV NbII BO BPEMS BbINOMHEHWS PABOT.

CTAHOAPT IEC/EN 60079-17 HE MPUMEHUM
K OBUFATENIAM M3IM U M3KM.

MNOALWMMHUKOB C NOMolLLbio Npubopos (SPM).
O6palariTe Ha NOALWUNHUKM 0cO60€ BHMMaHMe,
KOrga UX pacyeTHbIV CPOK CNY»K6bl MOAXOAUT K KOHLLY.

Mpun 06HapPYKeHUN NPU3HAKOB U3HOCA ABUraTeNb
cnepyet paso6parb, €ro y3nbl — NPOBEPUTL U NPK
Heo6X0AMMOCTM 3aMEHUTb HOBbIMU. [MpK 3aMeHe
NOALINMHNUKOB HOBbIE MOALMMHUKN BOMXHbI NO TUMY
COOTBETCTBOBATb OPUIMHaNbHbIM. Mpun 3aMeHe
NOALNMHNKOB HEO6XOANMO 3aMEHUTb YNNOTHEHUS
Bana. KauecTBO M XapaKTEPUCTUKM HOBbIX YNIOTHEHUI
LONMXHbI COOTBETCTBOBATb OPUTMHANBHBIM.

[ins B3pblBO6E30MACHbIX ABUraTeNein: Nepuogmuyeckm
OTKPbIBANTE CIMBHYIO NPOGKY (Mpu ee Hann4umm),
nosopaynBas ee NPOTUB HacOBOW CTPeNKK. MocTyunTe
no Npo6Ke, YTO6bI NPOBEPUTL ee cBo6oaHOe
BpaLleHWNe, 1 3aKPONTe ee, HAXKAB Y NOBEPHYB MO
YacoBoOW CTpesnKe. Ty onepaumo He06XoAMMO
BbIMOMHATb HA OCTAHOBNIEHHOM ABuratene. iHTepsan
NPOBEPOK 3aBUCUT OT BIAXKHOCTM OKPYXKatoLLero
BO3/YyXa ¥ MECTHbIX KIIMMaTUYECKUX YCIIOBUN.
MN3HavanbHO UHTepBan NnpoesefeHnNAa NPOBEPOK MOXHO
onpenenuTb ONbITHbIM NMyTEM, a 3aTeM KOHTPONNPOBaTb
ero cobniopgeHue.

B cnyyae pocTaBKM ABUraTenem, MMeloLmx Knacc
3aWwuThbl IP 55, ¢ 3aKPbITbIMU NPOBGKAMU XKenaTenbHO
NepuoaMYECcKM OTKPbIBaTb MPOGKHN, YTOGbI y6eanTbes

B UMCTOTE C/IMBHbIX OTBEPCTUN N 06ECMEYNTb BbIXOA,
KOHAeHcaTa U3 ABurarens. 3Ty onepawmo He06xoaMMO
BbIMNOMHATbL HA OCTAHOB/IEHHOM ABUraTene

C co6nofeHneM NpaBun TeXHUKKN 6€30MacHOCTH.
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7.1.1. ABuraTenu B npocroe

Ecnu gBuratenb B TedeHWe ANNTENbHOrO nepmoaa
BPEMEHW He 3KCMNYaTUPOBAJICSA U HAXOAUIICA Ha
CcyOHe Unn Ha fpyrom o6beKTe, rae OH nogseprancs
BUGpaLMn, HEO6XOAMMO NPUHATL CeayoLne Mepbl.

Kaable aBe Hefenv Basn asuratens He06xoaMMo
npoBopaYnBaTh (C COCTaBNEHMEM COOTBETCTBYIOLLErO
0TYeTa) C MOMOLLbIO NMYCKOBOM cucTeMbl. Ecnu no
KaKMM-M60 NpUYMHAM 3amnycK HEBO3MOXKEH, crieayeT
He peXke OHOro pasa B Hefeno OT PyKW NoBopaynBaThb
Ba/ B Apyroe nosoxkeHune. Buépauus, BbisaBaHHas
APYr1M CyfOBbIM 060pYA0OBaHNEM, MOXET MPUBECTU

K TOYEYHOW KOPPO3UU MOALLNMHUKOB, KOTOPYIO
HEeo6X0ANMO CBECTM K MUHUMYMY MYTEM PerynsipHoro
BKJIIOYEHWNA NN NPOBOPAYNBAHUA BPYUHYIO.

7.2 CMa3sbiBaHuUe

OCTEPEFAMTECH BPALLLAIOLLNXCSA AETAJIEN!

NPEAYMPEXOEHUE

MHOTUME CMA30YHbIE MATEPUAJIbI MOTYT
PA3LPAXATb KOXXY U BbI3bIBATb
BOCMAJNEHME [N1A3. COBIIOJANTE BCE MEPbI
MPEAOCTOPOXHOCTW, MPEAMUCAHHbIE
MPEAYNPEXIOEHNE Y3rOTOBUTEJNIEM CMA30YHbIX MATEPUAOB.

TWMbl NOAWMMHUKOB YKa3aHbl B COOTBETCTBYIOLLMX
KaTasorax usgennin, a Takxe Ha Tabnnyke c nacnopT-
HbIMM fAHHbIMU O/15 BCEX ABUraTenen, 3a UCKoYeHNeM
ABUratenein caMbix MasblXx TUNMOPA3MEPOB.

YW3HEHHO BaXKHbIM GaKTOPOM, OMNpPeaensoLnM
WHTepBasbl CMa3blBaHUA NOALWMUMHUKOB, ABNSETCA Ha-
[eXHOCTb. ins onpefeneHnsa MHTePBaioB CMa3blBaHWA
ABB ncnonbayeT npmHLmMn L1 (KoTopbil 3aKnto4aeTcs

B TOM, UTO 99 % ABuUraTenen fOMKHbI rapaHTUPOBAHHO
OoTpaboTaThb C 3a4aHHbIM UHTEPBANIOM CMa3blBaHUA

B TEUEHME BCEro CPOKa CNyXo6bl).

7.2.1. lBUurartenm c nogLnNNnHUKaMu,
CMa3aHHbIMMU Ha BeCb CPOK
CNyX6bI

O6bIYHO K NOALMMHMKAM CO CMa3KOoW Ha BECb CPOK
CNy>6bl OTHOCATCA NOALWMUNHUKK 1Z, 2Z, 2RS nnu
aHaNornyHble.

B cnpaBoYHbIX Liensx cnefyeT pyKOBOACTBOBATbCSA
MPUHLAUIMOM, COrNTacHO KOTOPOMY A1 KOPMYyCOB

Cc TMNnopasMepamm go 250 f[ocTaTouHON ABNAETCA
NepuoANYHOCTb CMasbiBaHWUA NO NpuUHUMNY L, npu
cnepyowen NpoAoIHKUTENbHOCTIN KCAyaTaumu.

B cnyyae akcnnyaTtauum npu 6onee BbICOKOMU
TeMnepaTtype o6paTuTech 3a KOHCynbTauueln B ABB.
dopmyna ans nepesofa 3HauYeHumn L, B3HayeHua L :
Lo,=27xL,.
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MoAWNNHNKN HEOBXOANMO eXerofHoO CMasbiBaTb

npv NpoBopaunBaHuu Bana (C cCocTaBneHnem
COOTBETCTBYHOLLEro oT4yeTa). ECnv Ha NnpuBoaHON
CTOPOHE ABUraTens yCTaHOBNEH POJIMKOBBIN
NOALMMHUK, TO Nepef, NnpoBopayYnBaHuemM Bana
Heo6X0AUMO CHATb TPAHCNOPTHbIN PpUKcaTop.

B cnyyae TpaHCNOPTUPOBKM ABUraTeNs TPAHCAOPTHbIN
duKcaTop HEOH6XOAUMO YCTAaHOBUTb Ha MECTO.

Bo nsbexkaHune noBpeXkaeHns NogLnnHUKOB
Heo6X04MMO NPefoTBPATUTbL BO3AENCTBME BUGPaLUM
Ha AaBuraTenb. TakyKe Heo6xoanMo cobnoaaTb Bce
MHCTPYKLUUU, NPUBEAEHHbIE B PYKOBOACTBAX MO BBOAY
B 3KCMNyaTaLMIo U TEXHUYECKOMY O6CNY>KMBAHUIO
asuratens. B cnyyae Heco604eHNA STUX UHCTPYKUUIA
OeiCcTBME rapaHTMM He pacnpoCcTpaHAeTca Ha
noepexaeHne o6MOTOK M MOALWNMNHUKOB ABUraTens.

MoTouachl AN NOALWNMHUKOB C MOCTOSIHHOM CMa3Kol
npu TemMnepaType oKkpyxatoluien cpeabl 25 °Cn 40 °C:

Tunopasmep Yucno MoTouacsbl MoTouacsbl
Kopnyca nonocos npu 25 °C npu40°C
71 2 67 000 42 000
71 4-8 100 000 56 000
80-90 2 100 000 65000
80-90 4-8 100 000 96 000
100-112 2 89000 56 000
100-112 4-8 100 000 89000
132 2 67 000 42000
132 4-8 100000 77 000
160 2 60000 38000
160 4-8 100 000 74000
180 2 55000 34000
180 4-8 100 000 70000
200 2 41000 25000
200 4-8 95000 60000
225 2 36000 23000
225 4-8 88000 56 000
250 2 31000 20000
250 4-8 80000 50000

JaHHble [eNCcTBUTENbHbI ANA YacToTbl 60 .

7.2.2. ABurarenu co cMa3biBaeMbiMU
noALWUNHUKaAMU

Tabnuuka c YKa3aHNAMU NO CMa3blBaHUIO U obuwmne
pekoMeHpaunm Nno CMa3sbiBaHUIO

Ecnu pBuraTenb ocHalleH TabnMYKoONM C yKasaHusaMm
rno cMasblBaHUIO, cobnoganTe npmBeaeHHble
Ha TabnnuKe 3HaYeHUs.

B TabnnuKe C yKa3aHUSAMM MO CMa3biBaHUIO NPUBELEHDI
MHTEpPBasbl CMa3blBaHWUS C y4eTOM OCO6EHHOCTEN
MOHTaXa, TeMNepaTypbl OKpYKatoLweln cpeabl

1 CKOPOCTY BpaLLeHus.
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Bo BpeMs nepBoro nycka unm nocse cMasbiBaH1A
NOALWMMHNKOB MOXXeT BPEMEHHO MOBbIWAaTbCA
TeMmnepatypa (NMpubnusmtenoHo Ha 10-20 Yacos).

HekoTopble ABUraTeny MoryT 6bITb OCHaLLEHbI
nprveMHnKaMu ans c6opa ctapon cMasku. Cobnogante
cneumanbHble MHCTPYKLUK MO NOJIb30BaHUIO TAKUM
ob6opypoBaHuneM.

Mocne NOBTOPHOro cMasbiBaHUA aBuratenen tmna Ex t
Heo6X0[MMO OUYNCTUTL TOPLEBbIE LWNTbI ABUraTens
OT MbiNK.

A.Py4yHoe cMa3biBaHue

CMasbiBaHMe paboTaloLero geurartens

« CHUMUTE NPOBKM N3 BbINMYCKHbIX OTBEPCTUI NN
OTKPOWTE KPaH, eC/in OH UMeeTCs.

« Y6eauTech B TOM, YTO CMa30YHbI KaHall OTKPbIT.

- BBeauTe peKoMeHAYyeMOe KOJIMYECTBO CMa3Ku
B MOALWMUMHUK.

- [OanTe gBuratento nopaboTtaTb 1-2 Yaca, YTobbl
M3MULKN CMA3KU BbIWJN U3 MOALWMUMHUKA.
3aKpouTe NPO6KU ANA BbIMyCKa CMa3KM UK KpaH.

CMa3sblBaHMe OCTAHOBJIEHHOIO ABUraTens

Ecnv noaWwmnnHUKN HEBO3MOXHO CMasaTb

Ha paboTaloleM gBuraTesne, UXx cMasbiBaHue

BbINONHAETCS HA OCTAHOB/IEHHOM fABUrartene.

B TakOM cniyyae cHavala UCNosnb3yeTcs TONbKO

MNOSIOBMHA PEKOMEHAYEMOr 0 KOIMYeCTBa CMa3Ky,

3aTeM ABuUraTento cnepyet Aatb nopaboTatb

B TEYEHWNE HECKOJIbKMX MUHYT Ha MOJIHOM CKOPOCTW.

Mocne ocTaHoOBa ABUraTens BBeguUTe

B NMOALIMMHUKN OCTaBLUEECS KOTMYECTBO CMa3KM.

- OanTe gBuratento nopaboTtaTb 1-2 yaca, NOToM
3aKpounTe CAMBHYIO NPOBKY UMY KpPaH, eCiiv OH
MmeeTcs.

.

B. ABTOMaTu4yeckoe cMasbiBaHue

Ecnu cMa3sbiBaHWe BbINONHAETCSA aBTOMaTUYECKN,
Heo6X0AMMO HACOBCEM YA ANIUTb CIUBHYIO NPOGKY
VAN OTKPbITb KPaH, ECIN OH UMeeTCH.

ABB pekoMeHAyeT UCNONb30BaTb TOJIbKO 31EKTPO-
MeXaHWYeCcKue CUCTeMbl.

Ecnu ucnonb3syeTtcs cMcTeMa aBTOMAaTUYECKOro
CMas3sblBaHWA, yKa3aHHOe B Tabnnue Kon4ecTso
CMasKu, NPUXOAALEeCcs Ha KaXKAbI HTepBan
CMa3sblBaHUsA, criefyeT YMHOXUTb Ha Tpu. B cnyyae
NCMO/Ib30BaHNA MOAYNA aBTOMATUYECKOTO
CMa3sblBaHMA HE60/bLIOro pa3Mepa (oguH-ABa
KapTpUAXKa Ha ABuUraTtesb) cnefyeTt UCNONb30BaTh
06blYHOE KONMYECTBO CMa3KMU.

Ecnu cMasbiBaHMe ABYXMOMIOCHbIX ABUraTenemn
BbINOJIHAETCA aBTOMATUYECKM, crieayeT NpULepIKu-
BaTbCA PEKOMeHAaLNi OTHOCUTENIbHO CMa30YHbIX
MaTepuasnoB A ABYXMNOMIOCHbIX ABUraTeneun,
KOTOpble AaHbl B NpUMeYaHnu K pasgeny «CMa3ouHble
Matepuanbi».

Ucnonb3syeMas cMa3Ka Ao/MKHa NOAXOAUTb

019 aBTOMaTUYECKOro cMasbiBaHuA. Cnegyet
O3HAKOMUTbCA C PEKOMEHAALMAMM MOCTABLMKA
CUCTEMbl aBTOMATMYECKOro CMa3blBaHUA

M M3roTOBUTENA CMA3KU.

MpuMep pacyeTa KONMYECTBA CMA3KU A CUCTEMbI
AaBTOMATUYECKOro cMasbiBaHUSA

LeHTpannsoBaHHas cMCcTeMa CMasbiBaHUSA:
nBuratenb IEC M3_P 315, 4-nonOCHbIN, YacToTa
aneKkTpoceTn 50 'y, UHTepBan cMa3biBaHUA COrNacHoO
npuBeneHHOM HMKe Tabnuue — 7600 4/55
(npuBoaHas ctopoHa) n 7600 u/40 r (HenpueogHas
CTOPOHaA):

(NC) NC =55r1/7600 4*3*24 = 0,52 r/peHb (HMNC)
NC =40r/7600 4y*3*24 = 038 r/peHb

MpuMep pacyeTa KONUYECTBA CMA3KU AN OJHOrO
Mopaynsa (KapTpUAKa) AN aBTOMAaTUYECKOro
CcMa3biBaHus:

(NC) UC =55r/7600 y*24 = 0,17 r/peHb (HIMC)
MC=40r/76004*24 = 0,13 r/peHb

WNC = uHTepBan cMaskuy, MC = npuBoaHas CTOPOHa,
HMNC = HenpuBOoAHasa CTOpOHa

7.3.2. UHTepBanbl cMa3biBaHUA
M KONIMYECTBO CMa3KM

MHTepBanbl cMa3sbiBaHUA A8 BEPTUKASIBHO
YCTaHOBJIEHHbIX [BUraTenemn BoBoe MeHblle 3HaYeHU M,
npuBeneHHbIX B I'IpVIBeJJ,eHHOVI HUXe Ta6m/|u,e.

B cnpaBoyYHbIX Lensax cnegyeT pyKOBOACTBOBATbLCA
NPUHLMMNOM, COFNacHO KOTOPOMY AOCTaTOUYHOM ABNSI-
eTCsA NepMoANYHOCTb CMa3blBaHMA NO NpMHUMNY L
npuv cneaytoLen NpoaoIKNTENbHOCTM 3KCMyaTa-
umun. B cnyyae skcnnyatauuuv npu 6onee BbICOKOM
TeMnepartype ob6paTuTech 3a KOHCynbTaumen B ABB.
dopmyna ans nepesoa 3HaYeHUN L, B3HaveHua L :
L,, =2,0 x L, npy cMasbiBaHUN BPYUHY!IO.

MHTepBanbl cMasbiBaHWA yKasaHbl a1 paboyen
TeMnepaTypbl nogwunHuka 80 °C (TemnepaTtypbl
OKpy»Katouen cpeabl +25 °C).

MOBbILWEHWE TEMMEPATYPbI OKPYXAIOLLEN
CPEAbI BbI3bIBAET COOTBETCTBYIOLLEE

o MOBbIWEHWUE TEMMEPATYPbI NOALLNMAHUNKA.
MPW NOBbLIWEHNN TEMMNEPATYPbI HA 15 °C
WHTEPBAJIbl CMA3bIBAHUA OO/TXKHbI BbITb

YMEHbLUEHBI HANONTOBUHY, A NMPU CHUXEHUN
TEMMEPATYPbI HA 15 °C 3HAYEHNA MOXXHO
YBE/MYNTb BABOE.

MPUMEYAHUE.

SKcnnyaTaums Ha BbICOKOI CKOPOCTU, Hanpumep
Mpu UCNoib30BaHUN Npeo6pasoBaTesien YacToThl,
MJIN HA HU3KOW CKOPOCTU C 60/IbLLON Harpy3Kom
notpebyeT COKpaLLEHUA UHTEPBAIOB CMA3blBaHMS.

MPEBbILIEHVE MAKCUMAJIbHOM PABOYEN
TEMMEPATYPbI CMA3KU U NOALIUMHUKOB,
COCTABJISIIOLLEN +110 °C, HELOMYCTUMO.

TAKXE HEAOMYCTMMO NPEBbILWEHUE
NPEAYNPEXAEHVE PACYETHOW MAKCUMAJIbHOW CKOPOCTU
BPALLEHWNA OBUTATENA.
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Tunopasmep KonuuecTtso Konuuectso 360006/MuH 300006/MuH 1800 06/MuMH 1500 06/MuH 1000 06/MuH 500-900 06/MUH
Kopnyca CMa3Ku CcMasKu

noaWwnnHUKa noawuUunHUKa

DE [r] NDE [r]
WHTepBan cMasbiBaHUA B MOTOYAcax
132 7,2 7,2 90 000 11000 16 000 18 000 22000 25000
160 13 13 7100 8900 14 300 16 300 20500 21600
180 15 15 6100 7800 13100 15100 19 400 20500
200 20 15 4300 5900 11000 13000 17 300 18400
225 23 20 3600 5100 10100 12000 16 400 17 500
250 30 23 2400 3700 8500 10400 14700 15800
280 35 35 1900 3200 - - - -
280 40 40 - - 7800 9600 13900 15000
315 35 35 1900 3200 - - - -
315 55 40 - - 5900 7600 11 800 12900
355 35 35 1900 3200 - - - -
355 70 40 - - 4000 5600 9600 10700
400 40 40 1500 2700 - - - -
400 85 55 - - 3200 4700 8600 9700
450 40 40 1500 2700 - - - -
450 95 70 - - 2500 3900 7700 8700
PonukoBbie NOAWMNMHUKK
Tunopasmep KonuuecTtso KonuuecTteo 3600 06/MuH  300006/MuH 1800 06/MuH 1500 06/MuMH 1000 06/MuUH 500-900 06/MUH
Kopnyca CcMa3Ku CMa3Ku

noawnnHUKa noawUnHUKa

DE [r] NDE [r]
MHTepBaﬂ CMa3bliBaHuUA B MOTOYacax
160 13 13 3600 4500 7200 8100 10 300 10800
180 15 15 3000 3900 6600 7500 9700 10200
200 20 15 2100 3000 5500 6500 8600 9200
225 23 20 1800 1600 5100 6000 8200 8700
250 30 23 1200 1900 4200 5200 7300 7900
280 35 35 900 1600 - - - -
280 40 40 - - 4000 5300 7000 8500
315 35 35 900 1600 - - - -
315 55 40 - - 2900 3800 5900 6500
355 35 35 900 1600 - - - -
355 70 40 - - 2000 2800 4800 5400
400 40 40 - 1300 - - - -
400 85 55 - - 1600 2400 4300 4800
450 40 40 - 1300 - - - -
450 95 70 - - 1300 2000 3800 4400

7.2.4. CMa304Hble MaTepuanbl

HE CMELUMBAMTE PA3HbIE CMA3OYHbIE
MATEPUAJIbl. HECOBMECTMMOCTb CMA30K
MOXET MPUBECTU K NOBPEXXAEHUIO

NPESYNPEXAEHVE MOAWMNIHMKA.

[Ona nononHeHWs CMaskKu cnegyeT MPUMEHATb TONTbKO

npegHasHayeHHyo cneuranbHO A5 WWAPUKOBbIX

NOALWMMHUKOB CMa3KYy CO CefyoWMMU CBONCTBAMU:

« BbICOKOKa4YeCTBEeHHas CMa3Ka C KOMMIEKCHbIM NUTU-
€BbIM MbINIOM U C MUHepanbHbIM Unn MAO-Macnom;

« BA3KOCTb 6a30Boro macna 100-160 cCt npun 40 °C;

« Knacc KoHcucteHumm no NLGI: 1,5-3 *);

- AnanasoH teMnepatyp —-30..+140 °C npwu
HernpepbIBHOM pexume paboTbl.

*) Ans BEPTUKANbHO YCTAHOBNEHHbIX ABUrATENEN NN XKAPKUX

YCNOBUI PEKOMEHAYETCA UCMONb30BATb YacTb WKanbl ¢ 6onee
rycToin CMasKom.

YKa3aHHble Bbille XapaKTEePUCTUKN CMa3KKN
OEeNCTBYIOT, eCNiM TeMMNepaTypa OKpyKatoLen cpegbl
Bbiwe -30 °C n HMxe +55 °C, a TeMnepaTtypa
NoALWNNHUKOB HKe +110 °C; B MHbIX CnyYaax
YTOUHANTE NOAXOAAWMI TUM CMA3KM B KOMNaHun ABB.

CMazky c TpebyeMbiMU CBOMCTBAMU MOXHO
NpUo6pPecTn y BCeX OCHOBHbIX U3roTOBUTENEN
CMa304YHbIX MaTepurasnoB.

PeKkoMeHAyeTCA UCMOJIb30BaTb NPUCAAKU, HO MPU
3TOM OT U3rOTOBMUTESNIS CMA304YHOro MaTepuana
TpebyeTcs NONYYNTb MUCbMEHHYIO FAPaHTUIO TOTO,
UYTO MNPUCALKM HE MOBPEXKAAIOT NOALWMNMHUKMU

M He U3MEHSAIOT CBOMCTBA UCMOJIb3yeMbIX CMAa304HbIX
MaTepuanos B paboyeM gruanasoHe TeMnepaTyp
(ocob6eHHO 3TO KacaeTca Nnpucapok EP).

HE PEKOMEHAYETCS MCMO/b30BATb

NMPUCALKM EP MPU BbICOKUX TEMIMEPATYPAX

NOALIMWMHUKOB ANA ABUTATENEN
NPEAYNPEXAEHME C TUMOPA3MEPAMU KOPMYCA 280-450.
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JlonyckaeTca ncnonb3osaTtb criefytolme BbICOKO-
KayecCTBeHHble CMa3Ku:

Unirex N2 nnm N3 (Ha OCHOBE KOMIMJIEKCHOTO

Mobil
COoeAVHeHUs NUTUS);
Mobil Mobilith SHC 100 (Ha ocHOBEe KOMMNNEKCHOro
COoeAVHeHUs NUTUS);
Shell Gadus S5V 100 2 (Ha oCHOBe KOMMIEKCHOro
coefIHEHVA NUTHA);
Kliber Kliberplex BEM 41-132 (Ha cneunanbHOW NMTUeBOM
OCHOBeE);
FAG Arcanol TEMP110 (Ha OCHOBE KOMMMIEKCHOro
coefivHeHUA NNTHA);
Turmogrease L 802 EP PLUS (Ha cneunanbHON NMTUEBOM
Lubcon
OoCHoBE);
Total Total Multis Complex S2A (Ha OCHOBE KOMMIEKCHOIO
coefIHEHVA NUTHA);
Rhenus LKZ 2 (Ha ocHOBe KOMMIEKCHOTrO COeAUHEHNs
Rhenus
nnTus).
EC/IN KO3 ®DPULIMEHT CKOPOCTW ANdA
BbICOKOCKOPOCTHbIX 2-MOJTIOCHbIX
o OBUIATENEN (PACCUMTAHHbBIN KAK DM x N,
r1IE DM = CPEAHUN AUAMETP MNOALWNMHNKA
B MM; N = CKOPOCTb BPALLEHWNA B O6/MUNH)
MPEBbILAET 480 000, CIEAYET BCEFQA
NMPUMEYAHUE.

MCMNONb30OBATb BbICOKOCKOPOCTHYIO
CMA3KY.

JNS BBICOKOCKOPOCTHbIX nBuratenen s YYryHHbIX
KopnycaX MOXHO MCNOJIb3OBaTb cieayoune
CMa3kKy, He cMellnBaa NX CO CMa3KaMu Ha OCHoOBe
KOMMNJIEKCHOIro cCoegunHeHna nnuTtus:

Kluber Kliber Quiet BQH 72-102 (Ha OCHOBE MONIMMOYEBUHbI)

Lubcon Turmogrease PU703 (Ha OCHOBE NOIMMOY€EBUHbI)

Mpun MCcnonb3oBaHUN APYTrMX CMa30YHbIX MaTepuranos
crnefyeT yTOYHUTb Y U3roTOBUTENA, COOTBETCTBYET NN
MX KayeCTBO KavyeCTBY CMa30YHbIX MaTepuasnos,
yKa3aHHbIX Bbilwe. VIHTepBanbl CMa3blBaHUA NPUBEAEHbI
015 yKa3aHHbIX Bbllle BbICOKOKaYeCTBEHHbIX CMa30K.
MpuMeHeHMe ApyrMx CMa3oK MOXeT noTpeboBsaTb
YMEHbLUEHUs MHTepBasia CMa3blBaHUSA.
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8. MocnenpopaxHoe 06CNyXUBaAHMNE

8.1 3anacHbie YyacTu

3anacHble YacTu [OMKHbI 6bITb OPUrMHANbHbIMMK

unu ogo6peHHbIMU ABB, ecnin He OroBOpPEHO UHOe.
Heo6xopnMo cobntopaTh BCce TpeboBaHUA CTaHAapTa
IEC/EN 60079-19.

Mpu obopMneHnn 3aKka3a Ha 3anacHble YacTu
Heo6X0ANMO yKasaTb CEPUIHbIN HOMEpP ABUraTens,
nonHoe o603HaveHne U KOJ U3[eNuns, ykasaHHble
Ha nacnopTHon Tabnuuke aBuraTtens.

8.2 Pa360opkKa, nepebopKa n nepeMatbiBaHMe O6MOTOK

BbInonHATb pa3bopKy 1 C60PKY ABUraTens u nepemMaTbl-
BaHWe 06MOTOK cneflyeT COrflacHo Tpe6oBaHUSAM CTaH-
napTta lEC/EN 60079-19. YKa3aHHble paboTbl [OMKEH
NPOW3BOAUTL TONbKO U3rOTOBUTENb, T. €. KOMMNaHus ABB
WM YNONHOMOYEHHbIV NapTHep ABB nNo peMoHTY.

3anpeLeHo BHOCUTb Nto6ble UBSMEHEHMUA B feTanu,
obpasytolme B3pbiBO6E30MNaCHY0 060104KY UK
obecneumBatoLme 3alnTy OT MbIN.

8.3 NMoaWwunnHNKun

MopWwnnHUKM TpebytoT ocoboro yxopaa.

OeMOoHTaX NOALWNNHNUKOB CNeayeT BbIMOMHATb C MOMO-
LLbIO CNeumanbHbIX CbeMHUKOB; yCTaHaBAMBaTb NOA-
LWWMHWUKK cnefyeT HarpeTbiMU UK C UCMONb30BaHNEM
cneumnanbHOro MHCTPYMeHTa.

3aMeHa NOoALWMUMHNKOB ONUCbIBAETCA B OTAENbHON 6pO-
LIope, KOTOPYHO MOXHO NONYyUNTb B OTAENE NPOJaX
ABB. Npu 3aMeHe NOALNMAHMNKOB MblNIeB3PbIBO3ALLUM-
LWeHHbIX aBuratenen Tuna Ex t Heob6xoanMMo cnepoBaTb
0CO6bIM peKoMeHAauusaM (MOCKONbKY BMecCTe C nof-
WMMHMKaMW ciefyeT 3aMeHsATb U YMIOTHEHWS).

8.4 lNMpoknagku v ynnoTHeHUs

CoefiHUTENbHbIe KOPOBKU, KPOMe KOPOBOK ANs
AaBuratener Tuna Ex d, ocHawaloTCa UCMbITaHHbIMK
1 0,06 peHHbIMY YNNOTHEHMAMU. Koraa Heo6xoANMo

B3pbiBo6e30MnacHble CoegMHEHMUA He NogJiexar
peMoHTy. KpoMe Toro, Heo6xoaunmMo y6eamtbes
B OTCyTCTBI/IVI I'IpenﬂTCTBI/IIZ ANg BeHTUNnaynn.

MepeMaTbiBaHNe 06MOTOK Pa3peLLeHO BbIMOMHATbL
TOJIbKO YNMOSIHOMOYEHHOMY NapTHepy ABB Mo peMoHTY.

Cob6ntofanTe UHCTPYKL MU, YKa3aHHble Ha ABUraTtene
(HanpuMep, Ha 3TUKeTKax). He ponyckaeTcsa 3aMeHa
NOALWMWMHMNKOB, YKa3aHHbIX Ha MacnopTHOM Tabnuuke,
Ha MOALWMNNHUKN APYroro Tuna.

JIOBOM PEMOHT ABUIATENS, BbINONHEHHbIN

d KOHEYHbIM MOJIb3OBATEJIEM BE3 ABHO
BbIPAXXEHHOIO OAOBPEHNA N3rOTOBUTENA,
OCBOBOXJOAET U3rOTOBUTENSA OT

OTBETCTBEHHOCTMW 3A COOTBETCTBUE

MPUMEYAHME. ABUTATENA CTAHOAPTAM.

3aMEeHUTb NPOKNagKu VI/VIJ'IVI YNNOTHEHUA, cnenyet
MCNONb30BaTb TO/IbKO OPUTMHANbHble 3aNaCHble YaCTu.
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YpoBeHb 3BYyKOBOrO AaBneHns 60NbLNHCTBA
nBuraTtenei ABB He npesbiwaeT 82 ab(A) (3 gb) npwu
MATAHMK OT CETM NEePEMEHHOTO TOKa YacToTom 50 Iy,

3HayeHUs YPOBHSA WyMa AN KOHKPETHbIX gBuUratenemn
NPUBOASATCS B COOTBETCTBYIOLMX KaTanorax usaenmmn.
Mpyu AINTaHUN OT UCTOYHMKA C CUHYCOUAANbHbBIM
HanpsXeHneM yactoTon 60 Ny ypoBHM WyMa
npuénnsnTenbHo Ha 4 p5(A) NPeBbIWAIOT 3HAYEHUS,
yKasaHHble B KaTasiorax usgennin ana yactoTsl 50 .

[OaHHble 06 ypOBHSAX 3BYKOBOIrO [aBNIeHUs ANs
npeo6pasoBaTensa YacTOTbl MOXXHO MONYYNTb
B KOMnaHuun ABB.

B BOMpocax yTunnsaumm unm BTOpUYHOM nepepaboTkm
aBuratenen cnepyet cobntofaTb MECTHbIE HOPMbI
1 3aKOHbI.

9.1 AupektuBa EC 2012/19/EU (WEEE)

OupekTtnBa EC 2012/19/EU (WEEE) conep>XuT Heo6xo-
AUMyto MHPOPMaLMIO 411 KOHEYHbIX MONb3oBaTeemn
O TOM, KaK cnepyeTt obpabaTbiBaTb U yTUIM3NPOBATb
oTxopApbl EEE (3neKTpUYeCcKoro n afieKTPOHHOro 060-
pyAoBaHMA) Noce BbiBOAA TAaKOro 060pyAoBaHNS U3
3KCnayaTaumm, Koraa oHo NOANEXUT yTUAn3aunm.

9.1.1. MapKupoBKa nNnpoayKuumn

MpoAyKTbl, TOMeYeHHble NPUBEAEHHbBIM HUXKe
CMMBOJIOM NepeYepKHYTOro MycopHoro 6aka Ha
Konecax (nM6o B TOM c/iyyae, eCivi 3TOT CUMBOS
BKJIIOUYEH B JOKYMEHTALMIO), BOMKHbI 06pabaTbiBaTbCA
crnepyowmM o6pasom:

9.1.2. nA YaCTHbIX XO3AUCTB

CUMBON NepeyYepKHYyTON MyCOPHOM KOP3UHbI

Ha U3[,EeN1N UK B COMPOBOANUTENbHBIX JOKYMEHTax
03HAYaeT, YTO MCMOIb30BAHHOE /IeKTPMYEcKoe

M aneKTpoHHoe obopynoBaHue (WEEE) He cnepyeT
CMelnBaTh C 06blYHbIMU 6bITOBBIMM OTXOAAMU.

Lns Hapgnexaluen 06paboTKM, BOCCTAHOBNEHUS

1 nepepaboTKy coaBaNTe U3AENUS B YNIOTHOMOYEHHbIEe
NyHKTbI c60pa, rae oHn 6yayT NPUHATBI Y Bac 6ecnnaTHo.

KpoMe Toro, B HEKOTOPbIX CTPaHaX MOXHO BEPHYTb
nsgenve MeCTHOMY PO3HUYHOMY MPOoAABLY NpU
NMOKYMKe aHaNnorM4YHOro HOBOro U3Aenus.

Hapnexauwasn yTunmsaumns sToro usgenusa noMoraet
C3KOHOMWTD LieHHble pecypCbl U U36exaTb NOTeHLM-
anbHbIX HEFraTUBHbIX MOCNEACTBUN ANA 3[0POBbA
YesoBEeKa W OKpY>KaloLLen cpefbl B pesysbTate
HenpaBUbHON 06Pab6OTKN OTXOAOB.

3a 6onee nogpo6Hom MHopMaumen o GnmkaniuemM
NyHKTe c60pa o6pallanTecb B MECTHbIE OpraHbl BacTu.

B 3aBMCMMOCTM OT 3aKOHOB Ballero rocygapcTea
HeHagnexalas yTUImMsaumns TaKMX OTXOL0B MOXeT
nosneyb 3a co6on wrpad.

9.1.3. lna npo¢deccuoHasbHbIX
noJsib3oBaTenen
u3 EBponencKoro coiosa

CuMBO NepeyvYepKHYTOM MyCOPHOM KOP3UHbI Ha
M3[4eNnn UN B CONPOBOAUTENbHbIX JOKYMEHTax
O3HayaerT, YTO NCMOJIb30BaAHHOE 3IeKTPUYecKoe

M aneKTpoHHoe o6opypoBaHune (WEEE) He cnepyeT
cMeLlnBaTh C 06bIYHbIMU GbITOBBIMU OTXOAAMM.

Ecnv BaM HEO6XOANMO YTUNN3MPOBATb 3NIEKTPUYECKOoe
1 3NeKTPOoHHOoe o6opypoBaHue (EEE), obpaTutech

32 JONONHUTENbHOW MHGOPMaLMEN K CBOEMY Aunepy
WSV MOCTaBLLMKY.
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Hapnexalias yTunmsaumsa sToro usgenusi nomoraet
COKOHOMMUTb LeHHble PecypCbl U U36exaTb MOTEHL M-
asibHbIX HEraTMBHbIX MOCNEeACTBUI AN1A 3[0P0BbA
YenioBeKa W OKpy>Kalollen cpebl B pesysbraTe
HenpaBunbHON 06pPabOTKM OTXOA0B.

9.1.4. Ana npodpeccnoHanbHbIX
nonb3oBarTenemn
u3 EBponenckoro Cotosa

CVMBON NepevyepKHYTON MyCOPHOWM KOP3UHbI Ha
U3fenum uan B CONpoBOANTENbHbIX BOKYMEHTaxX
O3HayvaerT, YTO UCNONb30BaHHOE d/IeKTpUYeckoe

M afleKTpoHHOe o6opypnoBaHue (WEEE) He cnepyeT
CMeLnBaThb C 06bIYHBbIMU GbITOBBIMU OTXOHAMU.

Ecnv BaM HEO6XOANMO YTUNN3NPOBATb dNEKTPUYECKOe
1 3aneKTpoHHoe o6opynosaHue (EEE), o6patntech

3a AONONHUTENbHOM MHPOPMaLMen K CBOEMY funepy
VN NOCTABLUUKY.

Hapnexalan yTunnsauus 3Toro usgenmsa nomMoraeTt
COKOHOMMWTD LieHHble PecypcChbl U 36exaTb NOTEeHLM-
anbHbIX HEraTUBHbIX NOCNEACTBUN 4118 3[,0POBbA
YesloBeKa N OKpYyXalollen cpefbl B pesynbraTe
HenpaBWbHOM 06PaboTKN OTXOLOB.
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9.1.5. YTnusauymsa B cTpaHax
3a npeaenamm
EBponeuncKkoro corosa

C/MBOJ NepeyYepKHYTOro MycopHoro 6aka Ha konecax
0EeNncTBUTENEH TONbKO B EBponelickoM cotose (EC)

1 03Ha4aeT, YTO UCMONIb30BAHHOE 3NeKTPUYECKOoe

M 3NeKTpPOHHOe o6opyposaHue (WEEE) He cnepyeT
cMeLlnBaTb € 06bIYHbIMU 6bITOBBIMU OTXO4AMM.

Ecnvn BaM HeO6XO4MMO YyTUNN3NPOBATb TaKoe
n3genue, yTouHMTE NPaBubHbIN CNOCO6 yTUAn3aumm
B MECTHbIX OpraHax BnacTu unuy gunepa.

Hapnexawas yTunmsaumsa 3Toro usgenusa noMoraeTt
C3KOHOMWTD LieHHble PecypCbl U U36eXaTb NOTEeHL M-
aNbHbIX HEraTUBHbIX NOCAEACTBUI 418 340POBbA
yesioBeKa N OKpYIKaloLwen cpelpbl B pesynbrare
HenpaBuIbHOM 06PabOTKN OTXOL0B.
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HacTosme MHCTPYKL MU He PACKPbIBAKOT BCE CBEAEHMS,
He OMMCbIBAIOT BCE BapUaHTbl 060PYA0BAHMSA U HE AAIOT
nHdopMaLnm 060 BCEX BO3SMOXHBIX CUTYaLUAX,
KOTOpbIE MOTYT BO3HUKHYTb BO BPEMSI MOHTaa,
3KCNNyaTaumm u TeXHUYECKOro 06CNyXNBAHUS.

10 MouncK n ycTpaHeHne HencnpaBHOCTEMN

Ta6nuua Nnoucka HeucnNpaBHOCTeN ABUraTens
O6Ccny)XUBaHMEM U PEMOHTOM [ABUraTens fOJKeH
3aHMMAaTbCA BbICOKOKBANINPULMPOBAHHbIN
nepcoHan, UMe LN COOTBETCTBYOLWME
MHCTPYMEHTbI M Haanexaliee o6opyaoBaHue.

3a gononHuTenbHoON MHPopMaumen obpalyanTtech
B 6nvKanwmnm otgen npogax ABB.

MPOBJIEMA

NMPUYUNHA

CMOCOB YCTPAHEHUA

JBurartenb He 3anyckaeTtcsa

HeHapexxHoe nogcoeaunHeHne
06MOTKM cTaTtopa

OcTaHoOBKa gBuratens

[suratensb 3anyckaerTcs,
3aTeM oCTaHaB/MBaeTCAa

[lBuratenb He AOCTUraeT CBOEN
HOMUWHANbHOM CKOPOCTU

Meperopenv npefoxpaHuTenu

CpabaTbiBaHWe No neperpyske

HenpaBManoe HanpsaXXeHne NnnuTaHna

HenpaBunbHblie coeAnHEHUsA

O6pbiB B OGMOTKE WY Lienv ynpasneHus

MexaHuyeckuin fedpext

KOpOTKOe 3aMblKaHue cTaTopa

MpW3HAKOM 3TON HEUCNPABHOCTU ABNSAOTCA
neperopesLyie NpefoOXpaHUTenn.
Heo6xoAnMo nepemMoTaTb O6MOTKM ABUraTens.
CHUMUTE TOpLEBbIE WUThI, HanAnTe aedeKT.

HeuncnpaBHbI poTop

Bo3Mox<Has neperpyska asuratens
BO3MOXeH 06pbIB B Lienun ofAHON U3 pas3

[lBrartenb He NOAXOAUT ANS AAHHON YCTAHOBKM

Meperpyska

Huskoe HanpsykeHue

O6pbIB Lenu

ﬂponap,aHVle nuTatolero HanpaxXeHunsa

[lBvratens He NOAXOAUT AN AAaHHOro 060pyAOBaHUSA

Huskoe Hanpsa>eHune Ha KneMMax gemratens ns-3a
nageHusa Hanpsa>XeHua Ha ¢a3e

Bonbluas HarpysKka npu nycke

CnoMaHHble POTOPHbIE CTEPKHU UK cnabo
3aTAHYTbI pOTOP

O6pbiB B NEPBUYHOM LLenun

YcTaHOBUTE HOBbIE npenoxpaHnTenn
COOTBETCTBYylOWEro TMNa n HoOMMHana.

MpoBepbTe NycKaTesb v BbIMOMHUTE C6POC COCTOAHMUSA
neperpysku.

MpoBepbTe COOTBETCTBUE MUTAIOLLETO HAMPSKEHUSA
AaHHbIM Ha NacnopTHON Tabnnuke n KoapduLmeHTy
MOLLHOCTU.

MpoBepbTe COeANHEHNA NO CXeMaM, MOCTaBNAEMbIM
c ABUraTesneMm, v No NacnopTHON Tabnunuke.

BO3MOXHbIM MPU3HAKOM HEUCMPaBHOCTU ABNAETCA
YKYMOKaHUWe BbIKNloYaTess, KOrAa oH 3aMKHYT.
MpoBepbTe Hannume cnabo 3aTAHYTbIX COeANHEHUN
npoBoAoB. MpoBepbTe TaKKe 3aMblKaHNe KOHTaKTOB
uenu ynpaBneHus.

I'Iposepre CBO60[J,HOe BpaweHue geuratens
nnpusoga. I'Ipoaepre MNOALWNAHUKU U HaNTn4Yne CMa3Ku.

MpoBepbTe MCMPABHOCTL CTEPIKHEN pOoTOpa
1 3aMblKaloLWMX KoneLl.

YMeHbLWNTE HarpysKy.
MpoeepbTe Uenun dpas Ha Hannune o6pbiBa.

3aMeHWTe ABUraTenb, NoJ06pas COOTBETCTBYOWMIN
TUN M TUNopasmep. MPOKOHCYNbTUPYMTECH
y nocTaBLKa 060pyaoBaHNSA.

YMeHbLIUTE HarpysKy.

yﬁe,ﬂ.VlTer B COOTBETCTBUM HANPSAXKEeHUS aHHbIM
Ha macnopTHoW Tabnuuke. MpoBepbTe COEAUHEHUS.

Meperopenv npepoxpaHntenu. MposepbTe pene
3alWMTbl OT NEPErpy3KU, CTATOP U COCTOAHME KHOMOK.

MpoBepbTe Hannume cnabo 3aTaHY TbIX COeAUHEHN
NPOBOAOB, NPeAOXPAHUTENEN U Lieny yNPaBNeHUs.

MpPOKOHCYNbTUPYNTECH y MOCTaBLLMKa 060pyA0BaAHUSA
no noeojy Bbi6opa TUMa aBUraTens.

Ncnonb3yiiTe 6051ee BbICOKOE HamnpsXXeHve Unu apyrue
KneMMbl TpaHchopMaTopa MMG0 yMEHbLINTE HarpysKy.
MpoBsepbTe coefnHeHus. MpoBepbTe ceyeHne Kabenen.

MpoBepbTe HarpysKy Npu 3anycke ABuratens.

yﬁe,ﬂ,MTer B OTCYTCTBMU MOJIOMOK B 3aMblKatoLWKUX
Konbuax. MoxeT Tpe60oBaTbCA 3aMeHa poTopa,
I'IOCKO}'Ibe]'IK)60ﬁ PEMOHT ABNAETCA NNLLIb BPEMEHHbIM
peweHnem.

C noMoLLbio TecTepa HaMaUTe HEMCNPABHOCTb
nycTpaHuTe ee.
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MPOBJIEMA

NMPUYUHA

CMoCOBb YCTPAHEHUA

CNULWKOM JONTUiA pasroH
ABUraTens u/vnm cNMWKoM
6onbuoe noTpebneHne Toka

HenpaBunbHoe HanpasneHue
BpaleHus

Meperpes aBuraTens Bo BpeMs
pa6oTbl

Bu6pauus geuratens

Ckpexert

LWym peuratensa

YpesMepHbIi Harpes
NOALWMNMHUKOB

N36bITOYHasA Harpyska

HusKoe HanpsXeHWe Npu nycke

HeucnpaBHOCTb poTopa
HusKoe nuTatoLLee HanpsxeHne

HenpaanbHaﬂ nocnenoBaTenbHOCTb ¢a3

Meperpy3ka

BO3MOXHO, 3acOpeHbl OTBEPCTUSA B KOpMyce unun
BEHTUNALMNOHHbIE OTBEPCTUSA, BCIeACTBUE Yero
3aTpyaHAeTCcA HajNexallan BeHTUNALMA agpuraTtens.

Bo3Mo)eH 06pbIB oaHOM U3 a3 aBuratens
3aMblKaHMe Ha 3eMJo

HecnMMeTpuyHOe NUTaloLee HanpsKeHne
Ha KnemMMax gsurartens

HenpasunbHas LeHTPOBKa aBUratens
Cnabbit pyHRAMEHT gBuraTtens

Aunc6anaHc MydThbI

He c6anaHcupoBaH NPUBOAUMbIN MEXaHNU3M
HeuncnpaBHble NOAWNMHUKN

MOAWMNMNHUKMN HECOOCHDI

CMecTunnCb 6aNaHCUPOBOYHbIE FPY3bl

HecornacoBaHHOCTb 6a1laHCUPOBKM poTopa U My Tbl
(NonyLwnoHKa — NonHas WNoHKa)

TpexdasHbin gBuratens pabortaet B o4HOPpa3HOM
pexume

Bonbluoli oceBoit 3a3o0p

BeHTUNATOP 3afeBaeT TOPLEBOM WUT UM KPbILKY
BEHTUNATOPA

Ocna6no KkpenneHue K pyHOaMeHTy

HepaBHOMepPHbIV BO3AYLIHbIN 3a30p

Pas6anaHcnpoBaH poTop

MorHyT unu TpecHyn Ban

MepeTsaHyT peMeHb

Bosnbluioe paccTosiHMe [0 LWKMBOB MO OCK Bana
CNVWKOM Man AnaMeTp WKMBa

HecoocHocTb

HepocTtatouHo cMasku

yXy[J,LLIeHI/Ie CBOMCTB CMa3Kun unu 3arpsiaHeHune
CMa304HOro MaTepuana

N36bITOK CMasKu

Meperpyska NoAWNMNHUKOB

nOBpe)K,EleHl/Ie WwapuKa Ui AopoXekK KavyeHna

YMeHbLIMTE HarpysKy.

MpoBepbTe BENYNHY COMPOTUBNEHUS.
Y6epuTech, YTO UCMONb3yeTcs Kabenb MOAXOAALLErO
ceyeHus.

3aMeHuTe POTOP HOBbIM.
OTPEMOHTUPYNTE UCTOYHUK MUTAHUS.

MoMeHANTe NnogKNloveHne Kabene Ha KneMMax
ABUraTena nin Ha wuTke.

YMeHbLIMTE HarpysKy.

npO"IVICTI/ITe BEHTUNAUMNOHHbIE OTBEPCTUA ABUraTens
ny6eanTech B HOPManbHOM LMPKYALMM BO3AYXA.

MpoBepbTe HaAEXHOCTb COeIUHEHMIA BCEX MPOBOJOB
v Kabenein.

HeO6XO,D,I/IMO nepeMoTaTb 06MOTKMU Apurartens.

MpoBepbTe NpoBoAa, COeANHEHNA N TPaHCcHOpPMaTOpPBI.

BbINOMHUTE LEHTPOBKY ABUraTeNs 3aHOBO.
YKkpenute ¢pyHAAMEHT.

C6anaHcupyinte MyodTy.

C6anaHcupyinTe MexaHU3M 3aHOBO.
3aMeHuTE MOALWMNMHUKN.
OTPEeMOHTUPYWTE ABUraTEND.

3aHoOBO c6anaHcupyTe poTop.

3aHOBO BbINONHUTE 6aNAHCUPOBKY MybTbl UM ABUraTENS.

MpoBepbTe Lenun Ha Hanuyme o6pbIBa.

OTperynupyinTe NOAWNMHUKMN AW UCTIONb3YHTE
NPOKNaAKy.

ﬂpaBMano YCTaHOBUTE BEHTUNATOP.

3aTsaHuTe KpeneXHble 60nTbl.

MpoBepbTe M MCMpaBbTe NOCAAKY TOPLEBOrO WNUTa n
NOALWMNMHNKOB.

3aHoBO c6anaHcupyiite poTop.

BbINpAMUTE AW 3aMeHNTE Bas.

YMEHbLUNTE HaTAXKEHUE PEMHS.

CABMHbBTE LWIKWB 6NMXKE K MOALWNMHUKY ABUTaTeNs.
Wcnonb3yiiTe WKKUB 60Mbluero guaMeTpa.

3aHOBO BbINMONHUTE LLEHTPOBKY ABUraTens.

O6ecneybTe HanMume B noAWUNHUKAaX CMas3kun
AO/MKHOro KayecTtsa U B AO/MKHOM Konn4yecTee.

YpanuTe cTapyto CMasKy, TWaTebHO MPOMONTe
NOAWNMHUKN B KEPOCUHE U BBEAUTE HOBYIO CMA3KYy.

YMeHbLINTE KONNMYECTBO CMa3KW: NOALWNMHUK He AOMKEH
6bITb 3aN0NHEH CMa3KoW 6onee YeM HanonoBuHY.

MpoBepbTe LLEHTPOBKY, PafuanbHble N OCEBble yCUAUS.

TwaTenbHO ouncTuTe Kopnyc, a 3aTeM 3aMeHunTe
NoAWUNHUK.




32 HU3KOBOJ/IbTHbIE ABUTATE/NIN ANA B3PbIBOONACHbIX 30H

11 PUCYHKM
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Puc. 5 3aBUCMMOCTb M@X Ay MaKCUMasbHO AONYCTUMbIM MUKOBbLIM MeXaydasHbIM
HanpsHXeHMeM Ha KleMMax ABuratens v BpeMeHeM HapacTaHuMs MMnynbea.



HU3KOBOJ/IbTHbIE ABUTATE/NIN ANA B3PbIBOONACHbIX 30H

KpuBble Harpy3o4Hou cnoco6HOCTU NpU UCNosib30BaHUM Npeo6pasoBa-
Teneu ABB ACS800 c npsiMbIM yNpaB/leHUEM KPYTALLUM MOMEHTOM

Harpy3o4yHasa cnoco6HocCTb c npeo6pasosatensmu ABB ACS Harpy3ouyHasa cnoco6HocTb c npeo6pasosatensmu ABB ACS
800/880 c NpAMbIM yrnpaBneHUeM Kpy TALMUM MOMEHTOM, 800/880 c NpsiMbIM yNpaBfieHNEeM KPY TALUM MOMEHTOM,
B3pblBO6GE30NacHble aBuratenu tuna Ex d, Ex de, Ex db, Ex db eb T4 B3pblBO6E30NacHble gBuratenun Tuna Ex d, Ex db, Ex db,
Tunopasmepos 80-400 v NbineB3pbiBO3aLMLLEHHbIE ABUraTeNN Ex db eb T4 Tunopasmepos 80-400 1 NbiNeB3pbIBO3aLWULLEHHbIE
Tuna Ex t T150 °C TunopasmMepos 71-400/50 'y, pBuratenu tuna Ex t T150 °C Tunopasmepos 71-400/60 Iy,
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1) CaMoBeHTUAUPYEMbIW, TUNopasMep no |IEC 71-132 1) CaMoBeHTUANPYEMbIW, TUNopasMep no |IEC 71-132
2) CaMoBeHTUNIMpPYeMbIit, TUnopasmep no IEC 160-400 2) CaMoOBeHTUNMpPYeMbIit, TUNnopa3smep no IEC 160-400
3) OTaenbHoe oxnaxaeHue aeuratens (MPUHyAMTENbHAA BEHTUNALNS), 3) OTAenbHOe oxNnaXkaeHve asuraTens (MPUHyAUTENbHAsA BEHTUNALNS),
Tunopasmep no IEC 160-400 Tunopasmep no IEC 160-400

Puc. 6 BapbiBo6e3onacHble gpuratenun Ex d/Ex db/Ex d/Ex de/Ex db eb T4, nbinee3pbiBo3aluileHHbIe ABUTrATENN B YYTYHHOM Kopnyce
ExtT150 °C; HoMnHanbHasa YyacTtoTa gsurartensa 50/60 'y

Harpy3souHasa cnoco6HocTb c npeo6pasosatensmu ABB ACS Harpy3souHasa cnoco6HocTb c npeo6pa3sosatensmu ABB ACS
800/880 c NpAMbIM yrnpaBneHNeM KPyTALMUM MOMEHTOM, 800/880 c NpAMbIM yrnpaBneHNeM KPyTALMUM MOMEHTOM,
ABUraTenu c NoBbllLEHHO 3awWwunTon Tuna Ex ec T3 Tunopasmepos ABUraTenu c NoBbleHHOW 3awuTon Tuna Ex ec T3
71-450 n nbineB3pbiBO3alMLLEHHble aBUraTenu Tuna Ext T125 °C Tunopasmepos 71-450 1 nbineB3pbiBO3aLLULLEHHbIE ABUraTeNnmn
Tunopasmepos 71-450/50 'y, Tuna Ext T125 °C tTunopasmepos 71-450/60 'y,
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= 1C416? |67:90:90:90:90: 90 90: 90: 90: 90} 82: 75: 68! 61 55:49: 47:43 |40 =1C416? |67:90:90:90:90:90:90:90: 90: 90: 79:68: 60: 55: 49: 44 | 40
1) CaMoBeHTUNMpPYyeMbIit, TUNopasmep no IEC 71-450 1) CaMoBeHTUNIMpPYeMbiin, TUNopa3smep no IEC 71-450
2) OTpenbHoe oxnakaeHve apuratens (MPUHyAUTEbHAS BEHTUNALNSA) 2) OTfenbHoe oxnaxkaeHve geuratens (MPUHYAUTENbHAA BEHTUNALNS)

Puc. 7 iBuratenu c NoBbIWEHHOM 3aWMTOM TMNa Ex ec, nbines3pbiBo3aluleHHble gauratenm Ex t T125 °C B 4yryHHOM U antoMUHUEBOM
Kopnyce; HOMWHaNbHanA YacToTa gBuratens 50/60 'y,



11 PUCYHKU

Harpy3ouHas cnoco6HocTb c npeobpasosaTtensmMn ABB ACS
800/880 B pexuMe CKansipHOro ynpasneHus n ntlo6s6iMm apyrumm
npeo6pasosaTtenamu c LUMM-ynpaBneHneMm, B3pbiBo6e30onacHble
psuratenu Ex d/Ex db/Ex de/Ex db eb T4 Tunopasmepos 80-400
M NblneB3pbiBO3alnLLeHHble ABuratenm Ext T150 °C
TunopasmMepos 71-400/50My,

35

HarpysouHas cnoco6HocTb c npeo6pasosaTtensiMn ABB ACS
800/880 B pexkrMMe CKaapHOro ynpasneHusa u nio6biMu
Apyrumun npeobpasosatensmu ¢ LUMM-ynpaeneHunem,
B3pblBO6E30MNacHble aBuratenv Ex d/Ex db/Ex de/Ex db eb T4
Tunopasmepos 80-400 1 nNbineB3pbiBO3aLLULLEHHbIE ABUraTenun
ExtT150 °C Tunopasmepos 71-400/50My
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1) CaMoBeHTUNMpPYyeMbIN, TuNopasmep no IEC 71-132

2) CaMoBeHTUNMpPYeMbIit, TUNnopa3smep no IEC 160-400

3) OTAenbHOe oxNaXkaeHue aBuraTens (MPUHyAUTENbHAA BEHTUNALNS),
Tunopasmep no IEC 160-400

1) CaMoBeHTUNMpPYyeMbIN, TUNopasmep no IEC 71-132

2) CaMoBeHTUNMpPYeMbIit, TUNnopa3smep no IEC 160-400

3) OTaenbHOe oxNaXaeHue aBuratens (MPUHyAUTENbHas BEHTUNALNS),
Tunopasmep no IEC 160-400

Puc. 8 BapbiBo6e3onacHble gauratenu Ex d/Ex db/Ex de/Ex db eb T4, nbineB3pbiBO3alyMLLEHHbIe ABUrAaTENN B YyTYHHOM Kopryce

ExtT150 °C; HOMUHanbHasA YacToTa aAsurartensa 50/60 'y

Harpy3souHasa cnoco6HocTb c npeo6pasosatensmu ABB ACS
800/880 c NpAMbIM yrnpaBieHNeM KPyTALMUM MOMEHTOM,
B3pblBO6GE30nacHble aBuratenu tuna Ex d/Ex db/Ex de/Ex db eb T4
TunopasmMepos 450 1 Nbinee3pbiBO3aLLMILEHHbIE ABMUraTenn Tuna
ExtT150 °C Tunopasmepos 450/50 'y,

HarpysouHas cnoco6HocCTb c npeo6pasosatensmm ABB ACS
800/880 c NpsiIMbIM ynpaBieHNeM KpyTALLMM MOMEHTOM,
B3pblBO6GE30MNacHble aBuratenu tuna Ex d/Ex db/Ex de/

Ex db eb T4 Tunopasmepos 450 v NbiNeB3pbiBO3ALLUNLLEHHbIE
Asuratenu tuna Ext T150 °C Tunopasmepos 450/60 'y,
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1) CaMoBeHTUNUpPYeMbIA, TUNopasMep no IEC 450
2) OTAaenbHOe oxNaXkaeHue aBuraTens (MPUHyAUTENbHAsS BEHTUNALNA)

1) CaMoBeHTUNUPYeMbIA, TUNopasMep no IEC 450
2) OTpenbHoe oxnaxaeHve feuratens (MPYHYAUTENbHAA BEHTUNALNS)

Puc. 9 BapbiBo6e3onacHsble geuratenn Ex d/Ex db/Ex de/Ex db eb T4, nbineB3pbiBo3alymileHHble ABUraTeNM B YyryHHOM Kopnyce

Ext T150 °C; HoMMHanbHas YyacToTa asuraTtensa 50/60 'y
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HU3KOBOJ/IbTHbIE ABUTATE/NIN ANA B3PbIBOONACHbIX 30H

CnpaBoOYHble KPpMBble Harpy304YHOMU CMNOCO6HOCTYU MPU NCNOJIb3OBAHUU
npeo6pasoBareneit ACS550/580 n ppyrnx npeo6pasoBartenen

c WNM-ynpaBneHuemM

Harpy3o4yHasa cnoco6HocTb c npeobpa3sosaTtensmMu ABB
ACS550/580 (C BEKTOPHbIM UMY CKaNApPHbIM yNpaBieHneMm),
B3pbiBO6E30nacHble auratenu Ex d/Ex db/Ex de/Ex db eb T4
TunopasmMepos 80-400 v NbineB3pbIBO3aLMLLEHHbIE ABUraTeNN
ExtT150 °C Tunopasmepos 71-400/50 'y,

HarpysouHas cnoco6HoOCTb c npeo6pasosatensmm ABB ACS 580
(c BEKTOPHBIM UM CKaNAPHBIM yNpaBneHnem),
B3pblBO6Ge30nacHble aeuratenu Ex d/Ex db/Ex de/Ex db eb T4
Tunopasmepos 80-400 v NbieB3pbIBO3aLMLILEHHbIE ABUraTENN
ExtT150 °C Tunopa3smepos 71-400/60 'y,
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1) CaMoBeHTUANPYeMbIW, TUNopasMep no IEC 71-132

2) CaMoBeHTUNNPYeMbI, TUNnopasmep no IEC 160-400

3) OTAenbHoe oxnaxaeHue asuratens (NPUHyAUTENbHASA BEHTUNALNSA),
Tunopa3smep no IEC 160-400

1) CaMoBeHTUANPYeMbIW, TUNopasMep no IEC 71-132

2) CaMoBeHTUNNpPYeMbIn, TUNnopasmep no IEC 160-400

3) OTAenbHOe oxNaXkAeHve aBuraTens (MPUHYAUTENbHAA BEHTUNALNS),
Tunopasmep no IEC 160-400

Puc. 10 Bspblao6e30naCHble peuratenu Exd, Ex Ltd T4, nbiNeB3pblBO3alLMLLEHHbIE ABUraTENN B YyryHHOM Kopniyce Ex t T150 °C;

HOMWHanbHasA YacToTa Asuratens 50/60 'y

Harpy3o4yHasa cnoco6HocTb c npeobpasosaTtensmMu ABB
ACS550/580 (C BEKTOPHbIM UMK CKANAAPHbBIM yNpaBneHneM),
ABUraTenu c NoBbllLeHHO 3awWwunTon Tuna Ex ec T3 Tunopasmepos
71-450 n nbineB3pbiBO3alMLLEHHbIe aBUraTenu Tuna Ex t T125 °C
Tunopasmepos 71-450/50 'y,

Harpy3so4yHasa cnoco6HocTb c npeobpasosatensmMu ABB
ACS550/580 (C BEKTOPHbIM UMW CKANSAPHbBIM YNpaBneHneM),
LBUraTenu c NOBbIWEHHOM 3awmnTon Tuna Exec T3 gna
TunopasMepos 71-450 1 Nbines3pbiBO3allMLLEHHbIE ABUraTenun
Tuna Ex t T125 °C gns tTunopasmepos 71-450/60 'y,
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1) CamoBeHTUANpPYeMbIN, TUNopa3mMep no |IEC 71-450
2) OTpenbHoe oxnaxpaeHve asuratens (NPUHyAUTENbHAA BEHTUNALMSA)

1) CamoBeHTUANpPYeMbIN, TUNopa3Mep no |IEC 71-450
2) OTAenbHOe oxnaxaeHne apuratens (NPUHyAUTENbHAA BEHTUNALNA)

Puc. 11 iBuraTtenu c NoBbIlWEHHOW 3alMTOM TMNa Ex ec, NbineB3pbiBO3aLyMLLEHHbIE ABUraTENM B YyryHHOM Kopnyce Ex t T125 °C,

HOMMHaNIbHasA YacToTa ABurartensa 50/60 Ny
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Harpy3ouHas cnoco6HocTb ¢ npeobpasosaTensmMu ABB ACS 800/880
C NPAMbIM yNpaBneHneM Kpy TALLUM MOMEHTOM, CUHXPOHHble
peaKTVBHbIe ABUraTENN C MOBbIWEHHOW 3awuTon Ex ec T3
TunopasMepos 160-315 1 nbineB3pbiBO3alLULLEHHbIE CUHXPOHHbIE
peakTuBHble aBuratenn Ext 7125 °C tunopasmepos 160-315

T/T, (%)

100
80
60
40 +
: CKopocTb (%)
20 T T T T T T T T T T T T
10 20 30 40 50 60 70 80 90 100 110 120
IC4117 |75 100 100 100:100 100 100 100 100100 9% :83

1) CaMoBeHTUNMpPYeMbIR, TUNopasMep no IEC 160-315

Puc. 12 CUHXPOHHbIE peaKTUBHbIE IBUraTeNu C MOBbILEeHHOM 3alMTon Ex ec T3, NbiieB3pbiBO3aLLULLEHHbBIE CUHXPOHU3UPOBAaHHbIE
peakTuBHbIE ABUraTeNn B YyryHHoM Kopnyce Ex t T125 °C, HOMuHanbHaa YyactoTta gsuratens 50 My,

ABB Oy, Motors and Generators
O Vaasa, Finland Q
C€oos1 IE2 @ 112G

@ O

O ABB  ecoosan ()

Puc. 13 CtaHpapTHas nacnopTHas Tabnumuka

ABB Oy, Motors and Generators
O Vaasa, Finland @ Q
C€oos1 IE2 112G

3~Motor M3KP 132SMB 2 IMB3/IM1001 CONVERTERSUPPLY
Exde Il B T4 Gb [ VALID FOR 400-415V__FWP 50 HZ
500475-10 2011 [ No. 3GF11061082 3—Motor M3KP 225SMC 4 IMB3 / IM1001
Ins.cl. F IP 55 3GF1000002

v Hz | kW [ rimin| A [cos® Duty MIN. SWITCHING FREQ. FRO PWN CONV. 3 kHz
690 Y| 50 55 | 2905| 6 | 0.90 S1 lo,= 1.5x 1IN tor= 10s tcooL= 10 min
400 D| 50 | 55 | 2905 10.1] 0.90 S1 Duty S9
415 D| 50 | 55 | 2921 9.9 | 0.98 S1 ACS800 with DTC-CONTROL

f[Hz] 5 20 45 50 60
IE2-87.0%(100%)-87.2%(75%)-85.8%(50%) TITn [%] 75 88 100 | 90 75
Prod. code 3GKP131220-ADH ACS550
LCIE 10 ATEX 3093 X 7 IECEx LCI 04.0009 f[Hz] 15 20 25 50 50
Manual: 3GZF500730-47 [ Nmax rimin T/Tn [%] 80 83 95 85 70
6208-2Z/C3 £ ) 6208-2Z/C3 | 92 kg PTC 155C DIN 44081/82 —

O ABE  ccwns O

Puc. 14 CtaHfapTHas Tabnmyka 4YacToOTHO-perynnpyeMoro npusoaa

@ O

Q) ABB  ecoossen ()

Puc. 15 CneuynanbHasa nacnopTHas Taénuuka YPMN ACS800/880

3—Motor M3KP 132SMB 2 IMB3/IM1001 CONVERTER SUPPLY
Exde Il BT4 Gb [ VALID FOR 400-415V_FWP 50 HZ
500475-10 2011 [ No. 3GF11061082 3—Motor M3KP 225SMC 4 IMB3 / IM1001
Ins.cl. F IP 55 3GF1000002

v Hz | kW | /min| A |cos® Duty MIN. SWITCHING FREQ. FRO PWN CONV. 3 kHz
690 Y| 50 55 | 2905| 6 | 0.90 S1 lor=_ 1.5 x 1IN tor= 10s tcoor= 10 min
400 D| 50 | 55 | 2905| 10.1] 0.90 S1 Duty S9
415 D| 50 | 55 | 2921 ] 9.9 | 0.98 S1 ACS800 with DTC-CONTROL

f [Hz] 5 20 45 50 60
IE2—87.0%(100%)—87.2%(75%)-85.8%(50%) TITn [%] 75 88 100 90 75
Prod. code 3GKP131220-ADH ACS550
LCIE 10 ATEX 3093 X 7 IECEx LCI 04.0009 f[Hz] 15 20 25 50 50
Manual: 3GZF500730-47 | Nmax r/min T/Tn [%] 30 83 95 85 70
6208—2Z/C3 £ ) 6208-2Z/C3 [ 92 kg PTC 155C DIN 44081182 T

Q "l\==== IEC 60034-1 O

Puc. 16 CneumanbHana nacnopTHas Tabnunuka YPM ACS550/580

CTEepMUCTOpPaMM ANA KOHTPONIA TeMNepaTypbl NTOBEPXHOCTU

37



38
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LOW VOLTAGE MOTORS FOR EXPLOSIVE ATMOSPHERES



1 INTRODUCTION

Introduction

THESE INSTRUCTIONS MUST BE
FOLLOWED TO ENSURE SAFE AND
PROPER INSTALLATION, OPERATION AND
MAINTENANCE OF THE MOTOR. THEY
SHOULD BE BROUGHT TO THE
ATTENTION OF ANYONE WHO INSTALLS,
OPERATES OR MAINTAINS THE MOTOR OR
ASSOCIATED EQUIPMENT. IGNORING
THESE INSTRUCTIONS MAY INVALIDATE
ALL APPLICABLE WARRANTIES.

i

MOTORS FOR EXPLOSIVE ATMOSPHERES
ARE SPECIALLY DESIGNED TO COMPLY WITH
OFFICIAL REGULATIONS CONCERNING THE
RISK OF EXPLOSION. THE RELIABILITY

OF THESE MOTORS MAY BE IMPAIRED IF
THEY ARE USED IMPROPERLY, BADLY
CONNECTED, ORALTERED IN ANY WAY

NO MATTER HOW MINOR.

WARNING

1.1. Declaration of Conformity

A Declaration of Conformity with respect to
Directive 2014/34/EU (ATEX) is delivered
separately with each motor.

1.2.Validity

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

Non-sparking Ex ec
- series M2A*/M3A*
. series M3B*/M3G*

Increased safety Ex eb
- series M3H*

Flameproof enclosure Ex d, Ex de, Ex db, Ex db eb
« series M3KP/JP

Dust ignition protection (Ex t)
. series M2A*/M3A*
- series M2B*/M3B*/M3D*/M3G*

41

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

Conformity of the end product according to
Directive 2006/42/EC (Machinery) must be
established by the commissioning party when
the motor is fitted to the machinery.

Flame proof enclosure Ex d, Ex db for mines
« series M3IJM

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

These instructions are valid for motors installed
and stored at ambient temperatures above -20 °C
and below +40 °C. Note that the motor range in
question is suitable for this whole range. For use
in ambient temperatures exceeding these limits,
please contact ABB.
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1.3.Conformity

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

type in question:

Product standards

IEC/EN 60079-0

IEC/EN 60079-1

IEC/EN 60079-7

IEC/EN 60079-31

IEC 60050-426

Equipment - General
requirements

Equipment protection by
flameproof enclosures "d”
Equipment protection by
increased safety "e”
Equipment dust ignition
protection by enclosure "t”
Equipment for explosive
atmospheres

Installation standards

IEC/EN 60079-14

IEC/EN 60079-17

IEC/EN 60079-19

IEC 60050-426

IEC/EN 60079-10

IEC 60079-10-1

IEC 60079-10-2

EN1127-1,-2

Electrical installations design,
selection and erection

Electrical installations inspections
and maintenance

Equipment repair, overhaul and
reclamation

Equipment for explosive
atmospheres

Classification of hazardous area
(gas areas)

Classification of areas — Explosive
gas atmospheres

Classification of areas —
Combustible dust atmospheres
Explosive prevention and
protection

ABB IEC LV motors (valid for Group I, Il and Il of
Directive 2014/34/EU) can be installed in areas
corresponding to the following markings:

Zone Equipment  Category Protection
protection type
levels (EPLSs)
1 'Gb' 2G Ex /d /db /de /
dbeb /Exe
2 'Gb' or 'Gc' 2Gor 3G Ex /d /db /de /
db eb /e/ ec
21 'Db’ 2D Ext
22 'Db' or 'Dc’ 2D or 3D Ext
- 'Mb' M2 Ex /d /db
Atmosphere;

G - explosive atmosphere caused by gases
D - explosive atmosphere caused by combustible dust
M — mines susceptible to firedamp



2 SAFETY CONSIDERATIONS

2. Safety considerations

The motor is intended for installation and use by
qualified personnel who are familiar with health
and safety requirements and national legislation.

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

EMERGENCY STOP CONTROLS MUST BE
EQUIPPED WITH RESTART LOCKOUTS. THIS
WAY, AFTER AN EMERGENCY STOP, ANEW
START COMMAND CAN TAKE EFFECT
ONLY AFTER THE RESTART LOCKOUT
HAS BEEN INTENTIONALLY RESET.

WARNING
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Points to be observed
Do not step on the motor.

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

Some special motor applications may require
additional instructions (e.g., when supplied with
a frequency converter).

Observe rotating parts of the motor.
Do not open terminal boxes while energized.

For motors in Group IIC and Group Ill which are
certified according to EN60079-0 or IEC60079-0:

o ADDITIONAL WARNINGS AND/OR NOTES
RELATED TO SAFE USE CAN BE FOUND IN
OTHER CHAPTERS OF THIS MANUAL.

IN ORDER TO MINIMIZE THE RISK OF
HAZARDS CAUSED BY ELECTROSTATIC
CHARGES, THE MOTOR MAY BE CLEANED
ONLY WITH A WET RAG OR OTHER NON-
FRICTIONAL MEANS.

WARNING

2.1. Motors in Group IIC and Group Il
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3.1

3.2 Transportation and storage

LOW VOLTAGE MOTORS FOR EXPLOSIVE ATMOSPHERES

Handling

Reception check

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

Check all rating plate data, especially voltage,
winding connections (star or delta), category,

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

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

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

3.3 Reception check

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

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

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

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

The motor must not be subject to any external
vibrations exceeding 0.5 mm/s at standstill so as
to avoid causing damage to the bearings.

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

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

Because of different frame lengths, mounting
arrangements and auxiliary equipment, motors
with the same frame may have a different center
of gravity.
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Damaged lifting lugs must not be used. Check that  Remove eventual transport jigs fixing the motor
eyebolts or integrated lifting lugs are undamaged to the pallet.
before lifting.

Specific lifting instructions are available from ABB.
Lifting eyebolts must be tightened before lifting.
If needed, the position of the eyebolt can be ad- DURING LIFTING, MOUNTING OR

justed using suitable washers as spacers. MAINTENANCE WORK, ALL NECESSARY
SAFETY CONSIDERATIONS MUST BE IN
PLACE AND SPECIAL ATTENTION MUST BE

Ensure that proper lifting equipment is used and WARNING TAKEN SO THAT NOBODY IS SUBJECTED
that the sizes of the hooks are suitable for the TO THE LIFTED LOAD.
lifting lugs.

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

3.4 Motor weight

The total motor weight can vary within the same If the motor is equipped with a brake and/or
frame size (center height) depending on the separate fan, contact ABB for the weight.
output, mounting arrangement and auxiliaries.

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

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

Frame Aluminum Castiron Flameproof
Size Max. weight kg Max. weight kg Max. weight kg
71 7 12 -

80 15 31 40

90 20 44 53

100 31 63 72

112 35 72 81

132 93 120 120

160 145 260 260

180 180 310 310

200 250 340 350

225 320 430 450

250 390 530 510

280 430 900 850

315 - 1600 1300

355 - 2600 3000

400 - 3500 3700

450 - 4800 5000
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4. Installation and commissioning

DISCONNECT AND LOCK BEFORE
WORKING ON THE MOTOR OR THE DRIVEN
EQUIPMENT. ENSURE NO EXPLOSIVE
. ATMOSPHERE IS PRESENT WHILE
WARNING  EXECUTING INSULATION RESISTANCE
CHECK PROCEDURES.

4.1 General

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

Special attention should be paid to the dust
ignition temperature and dust layer thickness in
relation to the motor’s temperature marking.

Motors requiring protective roof:

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 using a separate
cover not fixed to the motor. In this case, the
motor must have a warning label.

4.2 Bearings and transport locks

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

Motors equipped with roller bearings:

Running the motor with no radial force applied to
the shaft may damage the roller bearing due to
the risk of sliding rolling elements in the bearings.

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.

FOR FLAMEPROOF MOTORS WITH
ANGULAR CONTACT BEARINGS, THE
AXIAL FORCE MUST NOT CHANGE
DIRECTION BY ANY MEANS BECAUSE THE
: FLAMEPROOF GAPS AROUND THE SHAFT
WARNING  \MAy CHANGE DIMENSION AND MAY EVEN
CAUSE CONTACT!

Motors equipped with re-greasing nipples:
When starting a motor that has been stored for six
months or longer since production, apply the
specified quantity of grease. Also apply the
specified quantity of grease if the storage time is
unknown or unclear.

See section “7.2.2 Motors with re-greasing
nipples” for further details.
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4.3 Insulation resistance check

Measure the insulation resistance before
commissioning and if winding dampness is suspected.

Insulation resistance, corrected to 25 °C, must
not in any cases be below 1 MOhm (measured
with 500 or 1,000 VDC). The insulation resistance
value should be halved for each 20°C increase in
temperature.

Figure 1 can be used for the insulation correction
for the desired temperature.

TO AVOID THE RISK OF ELECTRICAL
SHOCK, THE MOTOR FRAME MUST BE
GROUNDED, AND THE WINDINGS SHOULD
BE DISCHARGED AGAINST THE FRAME

WARNING

IMMEDIATELY AFTER EACH MEASUREMENT.

4.4 Foundations

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

Metal foundations should be painted to
avoid corrosion.

Foundations must be even, and sufficiently rigid
to withstand possible short circuit forces. They
must be designed and dimensioned to avoid the
transfer of vibration to the motor and vibration
caused by resonance. See figure below.

As standard, the balancing of the motor will be
carried out using a half key.

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

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

If fitted, drain plugs must be removed and closing
valves must be opened during heating. After
heating, make sure the drain 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.

Ruler

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

\4 /
! A 4
\ Foot location

Foot location

4.5 Balancing and fitting coupling halves and pulleys

Coupling halves and pulleys must be fitted on the
shaft by using suitable equipment and tools
which do not damage the bearings and seals.
Never fit a coupling half or pulley by hammering
or remove it by using a lever pressed against the
body of the motor.
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4.6 Mounting and alignment of the motor

Ensure that there is enough space for a free
airflow around the motor. It is recommended to
have minimum half of the diameter of the air
intake of the fan cover. Additional information
can be found in the product catalog or from the
dimension drawings available on our web pages:
www.abb.com/motors&generators.

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

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

Align the motor using appropriate methods.

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

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

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

Non-sparking & increased safety motors

Motors with sealable plastic drain plugs are
delivered with these in the closed position in
aluminum 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.

For the mounting accuracy of a coupling half:
check that clearance b is less than 0.05 mm and
that the difference al to a2 is also less than 0.05
mm. See figure 2 for details.

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

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

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

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

the flange.

4.7 Radial forces and belt drives

EXCESSIVE BELT TENSION WILL DAMAGE
BEARINGS AND CAN CAUSE SHAFT BREAKAGE.
FOR FLAMEPROOF MOTORS, EXCESSIVE
BELT TENSION MAY BE DANGEREROUS
AND COULD CAUSE EVENTUAL MUTUAL
CONTACT OF THE FLAME PATH PARTS.

WARNING

4.8 Motors with drain plugs for condensation

Flameproof motors

Drain plugs, if requested, are located at the lower
part of the end shields to allow condensation to
escape from the motor. Open the drain plug by
turning it counter- clockwise. Tap it to check its
free operation and close it by pressing and
screwing it clockwise.

Dust ignition protection motors
The drain holes must be closed on all dust ignition
protection motors.
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4.9 Cabling and electrical connections

The terminal box on standard single speed The degree of protection and diameter are specified
motors normally contains six winding terminals in the documents relating to the cable glands.
and at least one earth terminal.

USE APPROPRIATE CABLE GLANDS AND

SEALS IN THE CABLE ENTRIES ACCORDING
TO THE PROTECTION TYPE AND THE TYPE

WARNING  AND DIAMETER OF THE CABLE.

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

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

Max connectable core cross-section
the supply voltage.

Motor Terminal Max. connectable core Size of the
size box type croos-sectionmm?/ phase terminal bolts .
30-132 5 0 M5 The earth terminal on the frame must be connected
160-180 63 35 M6 to PE (protective earth) with a cable as shownin
200-250 160 70 M10 Table 5 of |EC/EN 60034-1:
280 210 2x150 M12
315 370 2x240 M12 Minimum cross-sectional area for protective
355 370 2x240 M12 conductors
355 750 4x240 M12 Cross-sectional area of Minimum cross-
400 750 4x240 M12 phase conductors of the sectional area of the
450 750 4x240 M1i2 installation, S, mm? corresponding protective
ductor, S, mm?
450 1200 6x240 M12 conductor, 3, mm
4 4
6 6
Suitable cable lugs must be used for the connection 10
of all main cables. Wiring for auxiliaries can be 16 16
connected into their terminal blocks as such. 25 25
35 25
Motors are intended for fixed installation only. 50 25
Unless otherwise specified, cable entry threads 70 35
are metric. The protection class and the IP-class 95 50
of the cable gland must be at least the same as 120 70
those of the terminal boxes. 150 70
185 95
. . 240 120
Ensure only certified cable glands for increased 300 150
safety and flameproof motors are used. For non- 200 185

sparking motors, cable glands must comply with
IEC/EN 60079-0. For Ex t motors, cable glands

In addition, earthing or bonding connection
must comply with IEC/EN 60079-0 and IEC/EN 9 9

facilities on the outside of an electrical apparatus

60079-31. . . .
must provide an effective connection for a
conductor with a cross-sectional area of at
CABLES SHOULD BE MECHANICALLY least 4 mm2.
o PROTECTED AND CLAMPED CLOSE TO THE
TERMINAL BOX TO FULFILL THE APPROPRIATE
REQUIREMENTS OF IEC/EN 60079-0 AND The cable connection between the network and

LOCAL INSTALLATION STANDARDS. motor terminals must meet the requirements

stated in the national standards for installation or
in the standard IEC/ EN 60204-1 according to the
rated current indicated on the rating plate.

Unused cable entries must be closed with
blanking elements according to the protection
and IP class of the terminal box.
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WHEN THE AMBIENT TEMPERATURE
EXCEEDS +50 °C, CABLES WITH A

o PERMISSIBLE OPERATING TEMPERATURE
OF +90 °C AS MINIMUM MUST BE USED.
ALSO ALL OTHER CONVERSION FACTORS

DEPENDING ON THE INSTALLATION
CONDITIONS MUST BE TAKEN INTO
ACCOUNT WHILE SIZING THE CABLES.

NOTE

Ensure that the motor protection corresponds to
the environment and weather conditions.

The seals of terminal boxes (other than Ex d /
Ex db) must be placed correctly in the slots
provided, to ensure the correct IP class. A leak
could lead to the penetration of dust or water,
creating a risk of a flashover to live elements.

If seals or gaskets are replaced, original sealing
solution materials must be used .

4.9.1. Flameproof motors

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

« Exd/Ex db for M3JP-motors and M3JM

« Ex de/Ex db eb for M3KP-motors

Ex d, Ex db-motors; M3JP

Certain cable glands are approved for a maximum
amount of free space in the terminal box. The
amount of free space for the motor range and the
number and type of gland threads are listed below. In
certain motor sizes, the gland thread type is marked
inside the terminal box close to the gland drilling.

Motor Pole  Terminal Threaded Terminal Cover  Tightening
typeM3IP  number boxtype holes boxfree bolt torque of
/M3IM volume  size terminal
box bolts
80-90 2-8 25 1xM25 1.0dm?* M8 23 Nm
100-132 2-8 25 2xM32 1.0dm3 M8 23 Nm
160-180 2-8 63 2xM40 4.0dm?* M10 46Nm

200-250 2-8 160 2xM50 10.5dm*M10 46 Nm

280 2-8 210 2xM63 24dm* M8 23 Nm
315 2-8 370 2xM75 24dm?® M8 23 Nm
355 2-8 750 2xM75 79dm3?® M12 80Nm

400-450 2-8 750 2xM75 79dm3?* M12 80Nm

Auxiliary cable entries

Motor type Pole number Threaded holes
80-132 2-8 1xM20
160-450 2-8 2xM20

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.

DO NOT OPEN THE MOTOR OR THE
TERMINAL BOX WHILE THE MOTOR IS

d b STILL WARM AND ENERGIZED WHEN AN
WARNING EXPLOSIVE ATMOSPHERE IS PRESENT.

Ex de, Ex db eb-motors; M3KP

The letter ‘e’,’eb’ or ‘box Ex €’ or ‘box Ex eb’ is
shown on the terminal box cover. The gland
thread type is metric.

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 IEC/ EN 60079-7.

4.9.2. Dust ignition protection
motors Ex t

As standard, motors have the terminal box fitted
on the top with a cable entry possible from both
sides. A full description is contained in the product
catalogs. The gland thread type is metric.

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 sealing is in
good condition and well placed because they can
be damaged or moved during handling.

When closing the terminal box cover, ensure that
no dust has settled on the surface gaps and check
that the sealing is in good condition - if not, it
must be replaced with an identical seal.

DO NOT OPEN THE MOTOR OR THE

TERMINAL BOX WHILE THE MOTOR IS
STILL WARM AND ENERGIZED WHEN AN

WARNING  EXPLOSIVE ATMOSPHERE IS PRESENT.

4.9.3. Connections for different
starting methods

The terminal box on single speed motors normally

contains a terminal block with six winding terminals
and at least one separate earth terminal. This enables
the use of DOL- or Y/D -starting. See Figure 3.

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

The voltage and connection are stamped on the
rating plate.
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Direct-on-line starting (DOL):

- : 4.9.4. Connections of auxiliaries
Y or D winding connections may be used.

If a motor is equipped with thermistors or other
RTDs (Pt100, thermal relays, etc.) and auxiliary
devices, it is recommended they be used and
connected by appropriate means. For certain
applications, it is mandatory to use thermal
protection. Connection diagrams for auxiliary
elements and connection parts can be found
inside the terminal box.

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

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

Remove all connection straps from the terminal block.

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

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

Other starting methods and severe
starting conditions:

In the case that other starting methods (e.g.,
a converter or soft starter) are used for duty
types S1and S2, the device must be isolated
from the power system when the electrical
machine is running as in the IEC 60079-0
standard and thermal protection is optional.

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

4.10 Terminals and direction of rotation

4.11

The shaft rotates clockwise when viewing the shaft If the motor has a unidirectional fan, ensure that it
face at the motor drive end, and the line phase rotates in the same direction as the arrow marked on
sequence L1, L2, and L3 - must be connected to the the motor.

terminals as shown in Figure 3.

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

Protection against overloads and stalling

All motors for explosive atmospheres must be For Ex ec- and Ex t -type motors, no additional safety
protected against overloads, see installation standards  devices above normal industrial protection(s) are
IEC/EN 60079-14 and local installation requirements. required.

For increased safety motors (Ex e, Ex eb), the maximum
tripping time for protective devices must not be longer
than the time tE shown on the motor rating plate.
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5. Operation

5.1 General

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

- The motors are to be installed in fixed
installations only.

The normal ambient temperature range must be
from -20 °C to +40 °C.

The maximum altitude is 1,000 m above sea level.

The variation of the supply voltage and
frequency may not exceed the limits mentioned
in relevant standards. Tolerance for supply
voltage is 5 %, and for frequency

*2 % according to Figure 4 (EN / IEC 60034-1,
paragraph 7.3, Zone A). Both extreme values
must not occur at the same time.

The motor must only be used in applications for
which it is intended. 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, the motor data
and construction data must be checked.
Please contact ABB for further information.

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

IGNORING ANY INSTRUCTIONS OR
MAINTENANCE OF THE APPARATUS MAY
JEOPARDIZE SAFETY AND THUS PREVENT
: THE USE OF THE MACHINE IN EXPLOSIVE
WARNING  ATMOSPHERES.
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6. Motors for explosive atmospheres
and variable speed operation

6.1 Introduction

This part of the manual provides additional
instructions for motors, and later Ex motors,
used in explosive atmospheres in a frequency
converter supply. Ex motors are intended to
operate from a single frequency converter supply
and not running in parallel from one frequency
converter. In addition to the instructions in this
manual, additional instructions provided by the
converter manufacturer must be followed.

Flameproof motors Ex d, Ex db, Ex de, Ex db eb
The motor must be dimensioned so that the
maximum surface temperature of the motor is
limited according to the temperature or
temperature class. In most cases, this requires
either conducting type tests or controlling the
surface temperature of the motor.

If a temperature class of T5 or T6 is requested
for motor, please contact your local sales office
for assistance.

In case of other voltage source converters with pulse
width modulation types 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 the control of surface
temperatures. Such motors have the following
additional markings on the rating plate: - “PTC”
with the tripping temperature and “DIN 44081/82".

Increased safety motors Ex e, Ex eb
ABB does not recommend the use of random
wound low voltage increased safety motors with

ABB manufactured Ex motors; Ex ec, Ex t, Exd/

Ex db and Ex de/Ex db eb have been type tested
with ACS800/ACS880 converters in DTC control
and ACS550/ACS580 converters, so these
combinations can be selected using the
dimensioning instructions provided in Chapter
6.8.2. The minimum switching frequency is 3 kHz
for all type of Ex motors and is the basis for the
dimensioning guidelines in the following chapters.

6.2 Main requirements according to EN and IEC standards

variable speed drives. This manual does not cover
these motors for use in variable speed drives.

Increased safety motors Ex ec
The combination of a motor and converter must
be tested as a unit or dimensioned by calculation.

In case of other voltage source PWM converters
with a minimum switching frequency of 3 kHz or
higher, the preliminary dimensioning instructions
provided in Chapter 6.8.3 in this manual can be
used. The final values must be verified by
combined tests.

Dust ignition protection motors, Ex t

The motor must be dimensioned so that the
maximum outer surface temperature of the
motor is limited according to the temperature
class (e.g., T1252C or T150 2C). For more
information on a temperature class lower than
125 °C, please contact ABB.

In case of other voltage source converters with pulse
width modulation control (PWM), combined tests
are usually needed to confirm the correct thermal
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performance of the motor. These tests can be
avoided if Ex t motors are equipped with thermal
sensors 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".

6.3 Winding insulation

6.3.1. Phase to phase voltages

The maximum allowed phase to phase voltage
peaks on the motor terminal as a function of the rise
time of the pulse is shown in Figure 5.

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

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

6.3.2. 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

For voltage source PWM converters with a
minimum switching frequency of 3 kHz or higher,
theinstructions provided in Chapter 6.8.3 can be
used for preliminary dimensioning.

6.3.3. Selection of winding
insulation with frequency
converters

The selection of winding insulation and filters can
be made according to table below:

Nominal supply voltage Winding insulation

U, of the converter and filters required
U,s500V ABB Standard insulation
U,s600V ABB Standard insulation +

duU/dt filters OR ABB Special
insulation (variant code 405)
U,2690V ABB Special insulation
(variant code 405) AND dU/
dt-filters at converter output

6.4 Thermal protection of windings

All cast iron Ex -motors are equipped with PTC
thermistors to prevent the winding temperatures
exceeding the thermal limits of used insulation
system. In all cases it is recommended to
connect them.

Y IF NOT OTHERWISE INDICATED ON THE
RATING PLATE, THESE THERMISTORS DO

1 NOT PREVENT MOTOR SURFACE
TEMPERATURES EXCEEDING THEIR

oT

NOTE TEMPERATURE CLASSES (T4 OR T5).

ATEX-countries:

If the motor certificate requires it, the thermistors
must be connected to a thermistor circuit relay
functioning independently and that is dedicated
to reliably trip the supply to the motor off

according to the requirements of the “Essential
Health and Safety Requirements” in Annex Il, item
1.5.1 of the ATEX Directive 2014/34/EU.

Non-ATEX countries:

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

ACCORDING TO LOCAL INSTALLATION
o RULES, IT MAY BE POSSIBLE TO ALSO
CONNECT THE THERMISTORS TO
EQUIPMENT OTHER THAN A THERMISTOR
oT RELAY; FOR EXAMPLE, TO THE CONTROL
INPUTS OF AFREQUENCY CONVERTER.

NOTE
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6.5 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 (see Chapter 6.6) must be used.

6.5.1. Elimination of bearing
currents

The following methods must be used to avoid
harmful bearing currents in frequency converter
driven motors:

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 cable entries as described in the
instructions for the glands. Twist the cable shields
into bundles and connect to the nearest ground
terminal/busbar inside the terminal box, converter
cabinet, etc.

Frame size

o PROPER CABLE GLANDS PROVIDING 360°
BONDING MUST BE USED AT ALL
TERMINATION POINTS, E.G., AT THE MOTOR,

NOTE CONVERTER, SAFETY SWITCH, ETC.

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

For the exact type of bearing insulation, see the
motor’s rating plate. Changing the bearing type
or insulation method without ABB’s permission
is prohibited.

6.6 Cabling, grounding and EMC

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

More information about grounding and cabling for
variable speed drives can be found in the manual
“Grounding and cabling of the drive system” (Code:
3AFY 61201998) and material on fulfilling the EMC
requirements can be found in respective converter
manuals.



56 LOW VOLTAGE MOTORS FOR EXPLOSIVE ATMOSPHERES

6.7 Load and speed limitations

6.7.1. General

[ ]
THE LOADABILITY CURVES IN FIGURES
1 10 AND 11 ARE BASED ON A SWITCHING
FREQUENCY OF 3 KHZ.
o THE MAXIMUM SPEED OF THE MOTOR NOTE Q
MUST NOT BE EXCEEDED EVEN IF THE
LOADABILITY CURVES ARE GIVEN UP
NOTE TO 100 HZ. For constant torque applications, the lowest

allowed continuous operating frequency is 15 Hz.
6.7.2. Motor loadability with . i
For quadratic torque applications, the lowest
AC5800/880 series of continuous operating frequency is 5 Hz.

converters with DTC-control o

The combination of other voltage source
converters than the ACS550/580 series must
either be tested or thermal sensors to control

the surface temperatures must be connected.

The loadability curves (or load capacity curves)
presented in Figures 6 and 7 show the maximum
allowed continuous output torque of the motors
as a function of the supply frequency. The output
torque is given as a percentage of the nominal 6.7.4. Short time overloads
torque of the motor.

ABB flameproof motors usually provide a possibility

6.7.3. Motor Ioadability with for short time overlo:ading?. For exact values,
please see the motor’s rating plate or contact ABB.

ACS550/580 series and
other voltage source of Overloadability is specified by three factors:
converters oL The maximum short time current
. . TOL The length of the allowed overload period
The loadability curves (or load capacity curves) TCOOL The cooling time required after each overload

presented in Figures 10 and 11 show the period. During the cooling period, the motor
maximum allowed continuous output torque of current and torque must remain below the
the motors as a function of the supply frequency. allowed continuous loadability limit.

The output torque is given as a percentage of the

nominal torque of the motor.

6.8 Rating plates

AVSD plate is mandatory for variable speed 6.8.1. Content Of a standard
operation and must contain the necessary data to e
define the allowed duty range in variable speed VSD plate

operation. At least the following parameters
must be shown on the rating plates of motors for The standard VSD plate, Figure 14, contains

explosive atmospheres intended for variable following information:

speed operation: « Supply voltage or voltage range (VALID FOR)

« Duty type and supply frequency (FWP) of the drive

- Type of load (constant or quadratic) - Motor type

- Type of converter and minimum switching « Minimum switching frequency for PWM converters
frequency (MIN. SWITCHING FREQ. FOR PWM CONV.)

« Power or torque limitations « Limits for short time overloads (IOL, TOL, T

- Speed or frequency limitations COOL), see chapter 6.7.4
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Allowed load torque for DTC controlled
ACS800/880 converters (DTC-CONTROL).
The load torque is provided as a percent of
the nominal torque of the motor.

Allowed load torque for PWM controlled
ACS550/580 converters (PWM-CONTROL). The
load torque is provided as a percent of the nominal
torque of the motor. See also Chapter 6.7.3.

The standard VSD plate requires calculations by
the customer to convert the generic data into
motor specific data. The hazardous motor
catalogue is required to convert the frequency
limits to speed limits, and the torque limits into
current limits. Customer specific plates can be
requested from ABB if preferred.

6.8.2. Content of a customer
specific VSD plate

Customer specific VSD plates, Figures 15 and 16,
contain application and motor specific data for
variable speed applications as follows:

The commissioning of a variable speed application
must be done according to the instructions
provided in this manual, and following the
respective frequency converter manuals and
according to local laws and regulations.

The requirements and limitations set by the
application must also be taken into account.

The most often needed parameters to set up the
converter are:
« Motor nominal
- voltage
- current

- frequency
- speed

- power

These parameters may be taken from a single line
of the standard rating plate fixed on the motor,
see Figure 13 for an example.

® IN THE CASE OF MISSING OR
INACCURATE INFORMATION, DO NOT
OPERATE THE MOTOR BEFORE ENSURING

NOTE CORRECT SETTINGS!

It is recommended to use all suitable protective
features provided by the converter to improve the
safety of the application. Converters usually
provide features such as:

« Minimum speed « Maximum current
« Maximum speed « Maximum power

- Stall protection « Maximum torque
« Acceleration and « User load curve

deceleration times

Motor type

Motor serial number

Frequency converter type (FC Type)

Switching frequency (Switc. freq.)

Field weakening or nominal point of the motor
(F.W.P.)

List of specific duty points

Type of load (CONSTANT TORQUE, QUADRATIC
TORQUE, etc.)

Speed range

If the motor is equipped with thermal sensors
suitable for direct thermal control, there should
be a text written “PTC xxx C DIN44081/-82",
where “xxx” denotes the tripping temperature
of the sensors.

In customer specific VSD plates, the values are
for the specific motor and application. The duty
point values can in most cases be used for
programming the converters’ protective
functions.

6.9 Commissioning a variable speed application

THESE FEATURES ARE ADDITIONAL

AND DO NOT REPLACE THE

SAFETY FUNCTIONS REQUIRED BY LOCAL
SAFETY REGULATIONS OR STANDARDS.

WARNING

6.9.1. Setting parameters
based on the VSD plate

Check that the VSD plate is valid for the
application in question, i.e., that the supply
network corresponds to the“FWP” data and that
the requirements set for the converter are met
(including the type and control type of the
converter, as well as the switching frequency)

Check that the load complies with the allowed
loading for the converter in use.

Feed in the basic start-up data. The basic start-up
data needed in converters must be taken from a
rating plate (See Figure 13 for an example).
Detailed instructions are available in the manuals
of the respective frequency converters.

In case of converters supplied by ABB, e.g., ACS800,
ACS880, ACS550, AC_580 etc., all parameter
settings can be found in the respective manuals.
For all frequency converters, the minimum
switching frequency parameter settings influence
motor temperatures. Over modulation at and
above the field weakening point must be checked.
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7 Maintenance

VOLTAGE MAY BE CONNECTED AT

STANDSTILL INSIDE THE TERMINAL BOX
. y FOR HEATING ELEMENTS OR DIRECT

WARNING WINDING HEATING.

7.1 General inspection

A.Forinspection and maintenance, use standards IEC/
EN 60079-17 (especially Tables 1-4) as a guideline.

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

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

Check the condition of shaft seals (e.g., V-rings or
radial seals) and replace if necessary.

For Ex t motors, carry out a detailed inspection
according to IEC/EN 60079-17 Table 4 with a
recommended interval of 2 years or 8,000 h.

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

Check the bearing condition by listening for any
unusual noise, taking vibration measurements and
checking the bearing temperature. Additionally
check the spent grease or monitor the SPM bearing.
Pay special attention to bearings when their
calculated rated life time is coming to an end.

STANDARDS IEC/EN 60079-17 AND -19
RELATING TO THE REPAIR AND
MAINTENANCE OF ELECTRICAL APPARATUS
IN EXPLOSIVE ATMOSPHERES MUST BE
TAKEN INTO CONSIDERATION. ONLY
COMPETENT PERSONNEL ACQUAINTED
WITH THESE STANDARDS SHOULD
HANDLE THIS TYPE OF APPARATUS.

DEPENDING ON THE NATURE OF THE

WARNING  WORK IN QUESTION, DISCONNECT AND
LOCK OUT BEFORE WORKING ON MOTOR
OR DRIVEN EQUIPMENT. ENSURE NO
EXPLOSIVE GAS OR DUST ARE PRESENT
WHILE WORK IS IN PROGRESS.

IEC/EN 60079-17 IS NOT APPLICABLE FOR
M3JM AND M3KM MOTORS.

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

For flameproof motors, periodically open the drain
plug, if equipped, by turning it counterclockwise.
Tap it to check free operation and close it by
pressing and screwing it clockwise. 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. These can initially be determined
experimentally and must then be strictly adhered to.

In the case of the IP 55 motor and when the motor
has been delivered with a plug closed, it is advisable
to 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.
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7.1.1. Standby motors

If the motor is in standby for a longer period of time
on a ship or in some other vibrating environment
the following measures must be taken:

The shaft must be rotated regularly every 2 weeks
(to be reported) by means of starting of the
system. In case a startup is not possible, for any
reason, the shaft at least must be turned by hand
in order to achieve a different position once a
week. Vibrations caused by other vessel
equipment will cause bearing pitting which should
be minimized by regular operation/hand turning.

7.2 Lubrication

1 BEWARE OF ALL ROTATING PARTS.
WARNING

GREASE CAN CAUSE SKIN IRRITATION
AND EYE INFLAMMATION. FOLLOW ALL
SAFETY PRECAUTIONS SPECIFIED BY
THE MANUFACTURER OF THE GREASE.

WARNING

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

Reliability is a vital issue for bearing lubrication
intervals. ABB uses the L1-principle (i.e., that 99 %
of the motors are certain to last the life time) for
lubrication.

7.2.1. Motors with permanently
greased bearings

Bearings are usually permanently greased
bearings of 17, 27, 2RS or equivalent.

As a guide, adequate lubrication for sizes up to
250 can be achieved for the following durations,
according to L,. For duties with higher ambient
temperatures, please contact ABB. The formula to
change L, values roughlyto L jvalueis:L =2.7xL,.
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The bearing must be greased while rotating the
shaft every year (to be reported). If the motor has
been provided with a roller bearing at the driven
end, the transport lock must be removed before
rotating the shaft. The transport lock must be
remounted in case of transportation.

All vibrations must be avoided to prevent the
bearing from failing. All instructions in the motor
instruction manual for commissioning and
maintenance have to be followed. The warranty
will not cover the winding and bearing damage if
these instructions have not been followed.

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

Frame size Poles Duty hours  Duty hours
at25°C at40°C
71 2 67 000 42 000
71 4-8 100 000 56 000
80-90 2 100 000 65000
80-90 4-8 100 000 96 000
100-112 2 89000 56 000
100-112 4-8 100 000 89000
132 2 67 000 42 000
132 4-8 100 000 77000
160 2 60000 38000
160 4-8 100 000 74 000
180 2 55000 34000
180 4-8 100 000 70000
200 2 41 000 25000
200 4-8 95000 60000
225 2 36 000 23000
225 4-8 88000 56 000
250 2 31000 20000
250 4-8 80000 50000

This data is valid up to 60 Hz.

7.2.2. Motors with re-greasable
bearings

Lubrication information plate and general
lubrication advice.

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

Greasing intervals regarding mounting, ambient
temperature and rotational speed are defined on
the lubrication information plate.
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During the first start or after a bearing
lubrication, a temporary temperature rise may
occur for approximately 10 to 20 hours.

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

After re-greasing an Ex t motor, clean the motor
end shields so they are free of any dust.

A. Manual lubrication

Re-greasing while the motor is running

Remove the grease outlet plug or open the
closing valve if fitted.

Be sure that the lubrication channel is open.
Inject the specified amount of grease into the
bearing.

Let the motor run for 1-2 hours to ensure that all
excess grease is forced out of the bearing. Close
the grease outlet plug or closing valve if fitted.

Regreasing while the motor is at a standstill

If it is not possible to re-grease the bearings
while the motors are running, lubrication can be
carried out while the 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 must be multiplied by three if
a central lubrication system is used. When using
a smaller automatic re-greasing unit (one or two
cartridges per motor) the normal amount of
grease can be used.

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

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

Calculation example of the amount of grease
for an automatic lubrication system

For a central lubrication system: Motor IEC M3_P
315_4-pole in 50 Hz network, the relubrication
interval according to table below is 7600 h/55 g
(DE) and 7600 h/40g (NDE):

(DE) RLI = 55 g/7,600h*3*24 = 0.52 g/day (NDE)
RLI = 40 g/7600h*3*24 = 0.38 g/day

Calculation example of the amount of grease for
single automation lubrication unit (cartridge)
(DE) RLI =55 g/7,600 h*24 = 0.17 g/day (NDE)

RLI = 40 g/7,600 h*24 = 0.13 g/day

RLI = Re-lubricationinterval, DE = Drive end, NDE = Non drive end

7.2.3. Lubrication intervals
and amounts

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

As a guide, adequate lubrication can be achieved
for the following durations according to L,. For
duties with higher ambient temperatures, please
contact ABB. The formula to change the L, values
roughly to L jvaluesis: L, =2.0xL, with manual
lubrication.

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

AN INCREASE IN THE AMBIENT
TEMPERATURE RAISES THE
TEMPERATURE OF THE BEARINGS
CORRESPONDINGLY. THE INTERVAL
VALUES SHOULD BE HALVED FORA 15 °C
INCREASE IN THE BEARING

E TEMPERATURE AND MAY BE DOUBLED
FORA 15 °C DECREASE IN THE BEARING
TEMPERATURE.

S pud @

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

THE MAXIMUM OPERATING TEMPERATURE
OF THE GREASE AND BEARINGS OF +110°C
MUST NOT BE EXCEEDED.

THE DESIGNED MAXIMUM SPEED OF THE
MOTOR MUST NOT BE EXCEEDED.

WARNING
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Ball bearings
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Frame size Amountof Amountof 3600r/min 3000r/min 1800r/min 1500r/min 1000r/min 500-900r/min
grease DE- grease NDE-
bearing [g] bearing [g]
Lubrication intervals in duty hours
132 7,2 7,2 9000 11 000 16 000 18 000 22 000 25000
160 13 13 7 100 8900 14300 16 300 20500 21 600
180 15 15 6100 7800 13100 15100 19 400 20500
200 20 15 4300 5900 11 000 13000 17 300 18 400
225 23 20 3600 5100 10100 12 000 16 400 17 500
250 30 23 2400 3700 8500 10400 14700 15800
280 35 35 1900 3200 - - - -
280 40 40 - - 7 800 9600 13900 15000
315 35 35 1900 3200 - - - -
315 55 40 - - 5900 7 600 11 800 12900
355 35 35 1900 3200 - - - -
355 70 40 - - 4000 5600 9600 10 700
400 40 40 1500 2700 - - - -
400 85 55 - - 3200 4700 8600 9700
450 40 40 1500 2700 - - - -
450 95 70 - - 2500 3900 7700 8700
Roller bearings
Frame size Amountof Amountof 3600r/min 3000r/min 1800r/min 1500r/min 1000r/min 500-900r/min
grease DE- grease NDE-
bearing [g] bearing [g]
Lubrication intervals in duty hours
160 13 13 3600 4500 7 200 8100 10 300 10800
180 15 15 3000 3900 6 600 7 500 9700 10200
200 20 15 2100 3000 5500 6 500 8600 9200
225 23 20 1800 1600 5100 6 000 8200 8700
250 30 23 1200 1900 4200 5200 7 300 7900
280 35 35 900 1600 - - - -
280 40 40 - - 4000 5300 7000 8500
315 35 35 900 1600 - - - -
315 55 40 - - 2900 3800 5900 6500
355 35 35 900 1600 - - - -
355 70 40 - - 2000 2800 4800 5400
400 40 40 - 1300 - - - -
400 85 55 - - 1600 2400 4300 4800
450 40 40 - 1300 - - - -
450 95 70 - - 1300 2000 3800 4400

7.2.4. Lubricants

DO NOT MIX DIFFERENT TYPES OF
GREASE. INCOMPATIBLE LUBRICANTS
MAY CAUSE BEARING DAMAGE.

WARNING

When regreasing, use only special ball bearing

grease with the following properties:

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

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

- consistency NLGI grade 1.5-3 *)

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

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

The above mentioned grease specifications are
valid if the ambient temperature is above -30 °C

or below +55 °C, and the bearing temperature is
below 110 °C, otherwise consult ABB regarding
suitable grease.

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

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

A

WARNING

LUBRICANTS CONTAINING EP
ADMIXTURES ARE NOT RECOMMENDED
IN HIGH BEARING TEMPERATURES IN
FRAME SIZES 280 TO 450.
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The following high performance greases can
be used:

Mobil Unirex N2 or N3 (lithium complex base)
Mobil Mobilith SHC 100 (lithium complex base)
Shell Gadus S5V 100 2 (lithium complex base)

Kliber Kliberplex BEM 41-132 (special lithium base)

FAG Arcanol TEMP110 (lithium complex base)

Lubcon Turmogrease L 802 EP PLUS (special lithium
base)

Total Total Multis Complex S2A (lithium complex base)

Rhenus  Rhenus LKZ 2 (lithium complex base)

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

Kliber Kliber Quiet BQH 72-102 (polyurea base)

Lubcon  Turmogrease PU703 (polyurea base)

ALWAYS USE HIGH SPEED GREASE FOR

o 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).

NOTE

If other lubricants are used, check with the
manufacturer that the qualities correspond to
those of the above mentioned lubricants. The
lubrication intervals are based on the high
performance greases listed above. Using other
greases may reduce the interval.
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8. After sales support

8.1 Spare parts

Unless otherwise stated, spare parts must be
original parts or approved by ABB. All requirements
in standard IEC/EN 60079-19 must be followed.

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

8.2 Dismantling, re-assembly and rewinding

Follow the instructions given in standard
IEC/EN 60079-19 regarding dismantling,
reassembly 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

8.3 Bearings

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

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

8.4 Gaskets and sealing

Terminal boxes others than Ex d boxes are
equipped with tested and approved sealing.

and the parts that ensure dust-tight protection.
Flameproof joints are not intended to be repaired.
Also ensure that the ventilation is never obstructed.

Rewinding must always be carried out by an ABB
authorized repair partner.

Any directions placed on the motor, such as labels,
must be followed. The bearing types indicated on
the rating plate must not be changed.

Y ANY REPAIR BY THE END USER, UNLESS
EXPRESSLY APPROVED BY THE

1 MANUFACTURER, RELEASES THE
MANUFACTURER FROM RESPONSIBILITY

oT

NOTE TO CONFORMITY.

When gaskets and/or sealing need to be renewed,
they must be replaced with original spare parts.
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9 Environmental requirements

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

Values for specific machines can be found in the
relevant product catalogs. For a 60 Hz sinusoidal
supply the values are approximately 4 dB(A)
higher compared to the 50 Hz values stated in
the product catalogs.

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

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

9.1 EU Directive 2012/19/EU (WEEE)

EU Directive 2012/19/EU (WEEE) gives end-users
the necessary information on how to treat and
dispose of EEE (Electrical and Electronic Equip-
ment) waste after it has been removed from ser-
vice and is to be recycled.

9.1.1. Marking of the products

Products that are marked with the crossed-out
wheeled bin symbol as below and/or if the
symbol is included in its documentation must be
handled in the following way:

I
9.1.2. For private households

The crossed-out wheeled bin symbol on the
product(s) and / or accompanying documents
means that used electrical and electronic
equipment (WEEE) should not be mixed with
general household waste. For proper treatment,
recovery and recycling, please take the product(s)
to designated collection points where they will be
accepted free of charge.

Alternatively, in some countries, you may be able
to return your products to your local retailer upon
purchase of an equivalent new product.

Disposing of this product correctly will help save
valuable resources and prevent any potential neg-
ative effects on human health and the environ-
ment, which might otherwise arise from inap-
propriate waste handling.

Please contact your local authorities for further
details of your nearest designated collection point.

Depending on your national legislation, incorrect
disposal of this waste may incur a penalty in your
country.

9.1.3. For professional users in
the European Union

A crossed out wheeled bin symbol on the
product(s) and / or accompanying documents
means that used electrical and electronic
equipment (WEEE) should not be mixed with
general household waste.

If you wish to dispose of electrical and electronic
equipment (EEE), please contact your dealer or
sup-plier for further information.
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Disposing of this product correctly will help save
valuable resources and prevent any potential neg-
ative effects on human health and the environ-
ment, which could otherwise arise from inappro-
priate waste handling.

9.1.4. For professional users in
the European Union

The crossed out wheeled bin symbol on the
product(s) and / or accompanying documents
means that used electrical and electronic equip-
ment (WEEE) should not be mixed with general
household waste.

If you wish to discard of electrical and electronic
equipment (EEE), please contact your dealer or
supplier for further information.

Disposing of this product correctly will help save
valuable resources and prevent any potential neg-
ative effects on human health and the environ-
ment, which could otherwise arise from inappro-
priate waste handling.
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9.1.5. For disposal in countries
outside of the European
Union

The crossed out wheeled bin symbol is only valid in
the European Union (EU) and means that used
electrical and electronic equipment (WEEE) should
not be mixed with general household waste.

If you wish to dispose of this product, please
contact your local authorities or dealer for the
correct method of disposal.

Disposing of this product correctly will help save
valuable resources and prevent any potential neg-
ative effects on human health and the environ-
ment, which could otherwise arise from inappro-
priate waste handling.
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10 Troubleshooting

These instructions do not cover all the details or
variations in equipment nor do they provide
information for every possible condition to be
met in connection with installation, operation or

maintenance. Should additional information be
required, please contact the nearest ABB Sales Office.

Motor troubleshooting chart

Motor service and any troubleshooting must be
handled by qualified personnel who have the
proper tools and equipment.

TROUBLE

CAUSE

WHAT TO DO

Motor fails to start

Poor stator coil connection

Motor stalls

Motor runs and then dies
down

Motor does not accelerate
up to nominal speed

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

Incorrect rotation
direction

Blown fuses
Overload trip

Improper power supply
Improper line connections

Open circuit in winding or control switch

Mechanical failure

Short circuited stator

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

Rotor defective
Motor may be overloaded
One phase may be open

Wrong application

Overload

Low voltage
Open circuit
Power failure

Not applied properly

Voltage too low at motor terminals because of
line drop

Starting load too high

Broken rotor bars or loose rotor

Open primary circuit
Excessive load

Low voltage during start

Defective squirrel cage rotor
Applied voltage too low

Wrong sequence of phases

Replace the fuses with proper type and rating.
Check and reset the overload in the starter.
Check to see that thre power supplied agrees
with ther motor rating plate and load factor.

Check connections against the diagram
supplied with motor.

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

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

Look for broken bars or end rings.

Reduce load.

Check lines for open phase.

Change the type or size. Consult the equipment
supplier.

Reduce the load.

Ensure the rating plate voltage is maintained.
Check the connection.

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

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

Consult the equipment supplier for the proper type.
Use a higher voltage or transformer terminals

or reduce the load. Check connections. Check
the conductors for proper size.

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

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

Locate the fault with a testing device and repair it.
Reduce the load.

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

Replace with a new rotor.
Correct the power supply.

Reverse the connections at the motor or at the
switchboard.
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TROUBLE

CAUSE

WHAT TO DO

Motor overheats while
running

Motor vibrates

Scraping noise

Noisy operation

Hot bearings

Overload

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

Motor may have one phase open

Grounded coil

Unbalanced terminal voltage

Motor misaligned

Weak support

Coupling out of balance
Driven equipment unbalanced
Defective bearings

Bearings not in line

Balancing weights shifted

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

Poly-phase motor running single phase
Excessive end play
Fan rubbing the end shield or fan cover
Loose on bedplate

Air gap not uniform

Rotor unbalance

Bent or sprung shaft

Excessive belt pull

Pulleys too far away from shaft shoulder
Pulley diameter too small

Misalignment

Insufficient grease

Deterioration of grease or lubricant
contaminated

Excess lubricant

Overloaded bearing

Broken ball or rough races

Reduce the load.

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

Check that all the leads and cables are well
connected.

The motor must be rewound.

Check for faulty leads, connections and
transformers.

Realign.

Strengthen the base.
Balance the coupling.
Rebalance driven equipment.
Replace the bearings.

Repair the motor.

Rebalance the rotor.

Rebalance the coupling or rotor.

Check for an open circuit.
Adjust the bearing or add a shim.
Correct the fan mounting.
Tighten the holding bolts.

Check and correct the end shield fits or the
bearing fits.

Rebalance the rotor.

Straighten or replace the shaft.

Reduce the belt tension.

Move the pulley closer to the motor bearing.
Use larger pulleys.

Correct by realigning the drive.

Maintainn the proper quality and amount of
grease in the bearing.

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

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

Check the alignment, side and end thrust.

Clean the housing thoroughly, and then replace
the bearing.
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11 Figures
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Figure 1. Diagram illustrating the insulation resistance dependence on the temperature and how to cor-
rect the measured insulation resistance to the temperature of 40 °C.
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Figure 2. Mounting of half-coupling or pulley
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Figure 3. Connection of terminals for main supply

Figure 4. Voltage and frequency deviation in zones Aand B
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Figure 5. Allowed phase to phase voltage peaks at motor terminals as a function of the rise time.
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Loadability curves with ACS800 converters utilizing DTC control

Loadability with ABB ACS 800/880 converters, DTC
control, flameproof motors Exd/ Exdb / Exde / Exdb eb T4,
for frame sizes 80 - 400 and dust ignition protection
motors Ext T150°C, for frame sizes 71 - 400 / 50Hz

Loadability with ABB ACS 800/880 converters, DTC
control, flameproof motors Exd/ Exdb / Exde / Exdb eb T4,
for frame sizes 80 - 400 and dust ignition psrotection
motors Ext T150°C, for frame sizes 71 - 400 / 60Hz
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1) Self ventilated, IEC frame size 71 - 132

2) Self ventilated, IEC frame size 160 - 400

3) Separate motor cooling (force ventilated),
IEC frame size 160 - 400

1) Self ventilated, IEC frame size 71 - 132

2) Self ventilated, IEC frame size 160 - 400

3) Separate motor cooling (force ventilated),
IEC frame size 160 - 400

Figure 6. Flameproof motors Exd/ Ex db / Ex de / Ex db eb T4, cast iron dust ignition protection motors Ex t T150 °C; nominal frequency

of motor 50/60 Hz

Loadability with ABB ACS 800/880 converters, DTC
control, increased safety motors Ex ec T3, for frame sizes
71 - 450 and dust ignition protection motors Ex t T125°C,
for frame sizes 71 - 450 / 50Hz

Loadability with ABB ACS 800/880 converters, DTC
control, increased safety motors Ex ec T3, for frame
sizes 71 - 450 and dust ignition protection motors
ExtT125°C, for frame sizes 71 - 450 / 60Hz
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1) Self ventilated, IEC frame size 71 - 450
2) Separate motor cooling (force ventilated)

1) Self ventilated, IEC frame size 71 - 450
2) Separate motor cooling (force ventilated)

Figure 7. Increased safety motors Ex ec, cast iron and aluminum dust ignition protection motors Ex t T125 °C; nominal frequency of mo-

tor 50/60 Hz
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Loadability with ABB ACS 800/880 in scalar control mode
and any other PWM voltage-source converters, flameproof
motors Exd/ Exdb / Exde / Ex db eb T4, for frame sizes
80 - 400 and dust ignition protection motors Ex t T150°C,
for frame sizes 71 - 400 / 50Hz

71

Loadability with ABB ACS 800/880 in scalar control
mode and any other PWM voltage-source converters,
flameproof motors Exd/ Exdb / Exde / Ex db eb T4,
for nframe sizes 80 - 400 and dust ignition protection
motors Ex t T150°C, for frame sizes 71 - 400 / 50Hz

T/T, (%) T/T, (%)
100 100
90 90
N\ % \
80 \\ 80 \\
70 \\ 70 \\
\\ N\
60 N 60
N \\
50 € 50
N
N
40 40
Frequency (Hz) Frequency (Hz)
30 L e B 30 L
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 O 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 100
1C4119 50:63:75:85:87:89:91:93:95:87 :79 i71 {65 |58 |52 48 (44 (41 1C4110 51:62:73:84:87:89:91:93:95:85:78:71:63:57:51
1C4112 70:75:80:85:87:89:91:93:95:87:79 |71 |65 :58 :52 48 44 :41 1C4112 71:76 :81 (85 :87 :89:91:93:95:85:78:71:63 :57 ;51
=1C416> 95:95:95:95:95:95:95:95:95:87:79171 {65 i58 (52 148 (44141 = 1C416> 95:95:95:95:95:95:95: 95: 95 85! 78! 7116357 {51

1) Self ventilated, IEC frame size 71 - 132

2) Self ventilated, IEC frame size 160 - 400

3) Separate motor cooling (force ventilated),
IEC frame size 160 - 400

1) Self ventilated, IEC frame size 71 - 132

2) Self ventilated, IEC frame size 160 - 400

3) Separate motor cooling (force ventilated),
IEC frame size 160 - 400

Figure 8. Flameproof motors Exd/ Ex db / Ex de / Ex db eb T4, cast iron dust ignition protection motors Ex t T150°C; nominal frequency of

motor 50/60Hz

Loadability with ABB ACS 800/880 converters, DTC control,
flameproof motors Exd/ Exdb / Ex de / Ex db eb T4, for
frame size 450 and dust ignition protection motors Ex t
T150°C, for frame sizes 450 / 50Hz

Loadability with ABB ACS 800/880 converters, DTC control,
flameproof motors Exd/ Exdb / Ex de / Ex db eb T4, for
frame size 450 and dust ignition protection motors Ex t
T150°C, for frame sizes 450 / 60Hz
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1) Self ventilated, IEC frame size 450
2) Separate motor cooling (force ventilated)

1) Self ventilated, IEC frame size 450
2) Separate motor cooling (force ventilated)

Figure 9. Flameproof motors Exd/ Ex db / Ex de / Ex db eb T4, cast iron dust ignition protection motors Ex t T150°C; nominal frequency of

motor 50/60Hz
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Guideline loadability curves with ACS550/580 converters and other
voltage source PWM-type convereters

Loadability with ABB ACS550/580 (vector or scalar control)
converters, flameproof motors Exd/ Exdb / Exde / Ex db eb T4,
for frame sizes 80 - 400 and dust ignition protection
motors Ext T150°C, for frame sizes 71 - 400 / 50Hz

Loadability with ABB ACS550/580 (vector or scalar control)
converters, flameproof motors Exd/ Exdb / Exde / Ex db
eb T4, for frame sizes 80 - 400 and dust ignition protection
motors Ext T150°C, for frame sizes 71 - 400 / 60Hz
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1) Self ventilated, IEC frame size 71 - 132

2) Self ventilated, IEC frame size 160 - 400

3) Separate motor cooling (force ventilated),
IEC frame size 160 - 400

1) Self ventilated, IEC frame size 71 - 132

2) Self ventilated, IEC frame size 160 - 400

3) Separate motor cooling (force ventilated),
IEC frame size 160 - 400

Figure 10. Flameproof motors Ex d, Ex db Ex de, Ex db eb T4, cast iron dust ignition protection motors Ex t T150 °C; nominal frequency of

motor 50/60 Hz

Loadability with ABB ACS550/580 (vector or scalar
control) converters, Increased safety motors Ex ec T3, for
frame sizes 71 - 450 and dust ignition protection motors
ExtT125°C, for frame sizes 71 - 450 / 50Hz

Loadability with ABB ACS550/580 (vector or scalar
control) converters, Increased safety motors Ex ec T3,
for frame sizes 71 - 450 and dust ignition protection
motors Ex t T125°C, for frame sizes 71 - 450 / 60Hz
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1) Self ventilated, IEC frame size 71 - 450
2) Separate motor cooling (force ventilated)

1) Self ventilated, IEC frame size 71 - 450
2) Separate motor cooling (force ventilated)

Figure 11. Increased safety motors Ex ec, cast iron dust ignition protection motors Ex t T125 °C; nominal frequency of motor 50/60 Hz
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Loadability with ABB ACS800/880 converters, DTC

control, increased safety synchronous reluctance motors

Ex ec T3, for frame sizes 160 - 315 and dust ignition
protection synchronous reluctance motors Ex t T125°C,
for frame sizes 160 - 315

T/T, (%)
120

80

60

40 ) H P
| Speed %
T T T T

i T T T T T T T
10 20 30 40 50 60 70 80 9010011012
1C4117 |75 :100:100 100;100 100:100:100 100:100. 92 : 83

20

1) Self ventilated, IEC frame size 160 - 315

Figure 12. Increased safety synchronous reluctance motors Ex ec T3, cast iron dust ignition protection synchronous reluctance motors

Ex t T125°C; nominal frequency of motor 50Hz

Figure 13. Standard rating plate

Figure 14. Standard VSD plate
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Figure 15. Customer specific VSD plate ACS800/880

Figure 16. Customer specific VSD plate ACS550/580
with thermistors for surface protection
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