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1. O6wme cBegeHnA

NMPUMEYAHUE

[ns 6e30MacHOro v NPaBUIbHOIO MOHTaXa, SKCMyaTaLum 1
TEXHMUECKOTrO 0BCNYKMBaHMA HEOOXOAVMO CTPOro cobsio-
AaTb HACToOALME NHCTPYKUMW. JTMLa, OTBETCTBEHHbIE 33
MOHTa, 3KCMyaTaLmio 1 TexHnyeckoe 0bCyxmnBaHmne
ABWraTenern Uamn CBA3aHHOIO C HUMK 06OPYAOBaHNS,
AOMKHbI ObITb O3HAKOMEHbI C HACTOALWMMU UHCTPYKUMAMM.
Hecobntoaervie 3TUX UHCTPYKLMIA MOXKET NPUBECTU K
OTMeHe rapaHTuu.

NPEAYNPEXAEHUE

BHUMAHWE! IBuratenu, npefHa3HayeHHble 414 KCnitya-
TaL|1v BO B3PbIBOOMACHbIX 30HaX, Pa3paboTaHbl B COOT-
BETCTBUM C OPULIMANBHBIMU MPeANMCaHNAMM MO 3aLuTe
OT B3pbIBOB. B Cilyyae HenpaBWAbHOWM aKCMyaTauuy,
HeBepHOro NoACOeAVHEHNA NN BHECEHWA AaXKe Manen-
WX M3MEHEHWI B KOHCTPYKLMIO, HAAEXKHOCTb ABUraTeNs
MOXET YXyALUMTLCA.

Heobxoamnmo yunTbiBaTh TpebOBaHUA CTaHAAPTOB,
OTHOCALMXCS K MOACOEAUHEHWIO M SKCTTyaTaLn
2NeKTPOOOOPYAOBAHWA B OMACHbIX 30HAX, B YaCTHOCTY,
TpeboBaHNA roCyAapCTBEHHbIX CTaHAAPTOB, ENCTBYIO-
WX B CTPaHe, rae 3KCryaTupyoTca fgeuratenu. K pabote
C Taknum 000pyAOBaHVEM JOMKHbI JOMYCKATbCA TOMbKO
npouweAlne cneuranbHyio MOArOTOBKY M XOPOLWO
3HatoLLVe AaHHblIe CTaHAAPTbl CreUVannCTbl.

1.1 CepTudmnkKart cooTBeTCTBUA
Bce neuratenn ABB co 3Hakom CE yaoeneTBopAioT TpeboBaHu-
Am avpektunebl ATEX 94/9/EC.

1.2 O6nacTb npuMmeHeHunnA

HacToAuie MHCTPYKUWN [eNCTBUTENbHbI AN Clefyowmx

aBuratenen ABB, akcnnyaTmpyemblix BO B3pbIBOOMACHOM cpefe.

NckpobesonacHble asuraten «Ex nA»
cepun M2A*/M3A¥, Tnnopasmep kopnyca 71 — 280
cepua M2GP, Tunopasmep kopnyca 71 - 250
cepun M2B*/M3B*/M3G*, tunopasmep kopnyca 71 — 450

[lBMrateny C MOBbILLEHHOW 3aLMToM «Ex e»
cepun M2A*/M3A*, Tnnopasmvep kopnyca 90 — 280
cepun M2B*/M3H*, Tunopasmep kopnyca 80 — 400.

B3pbiBOGE30MacHble Apuratenm «Ex d», «<Ex de»
cepun M2J*/M3J*, M2K*/M3K¥, Tunopa3smep
Kopnyca 80 — 400, M3KP/JP 450

[NblneB3pblBO3alynLLeHHble apuratenu «DIP», «Ex tD», «Ex t»
cepun M2V*, M2A*/M3A*, tunopasmep kopnyca 71 — 280

cepum M2B*/M3B*/M3G¥, Tunopasmep kopnyca 71 — 450
cepua M2GP, tunopasmep kopnyca 71 - 250

KomnaHua ABB MoxeT 3anpocuTb AONONHUTENbHYIO HbOpPMa-
UMIO ANA NPUHATUA pelleHna 0 NPUMEHUMOCTI ABUraTenei
HEKOTOPbIX TUMOB, UCMONb3yeMbIX B CUCTEMAX CrelnanbHOro
Ha3HauYeHua UK co cneumanbHbIMU MOANDUKALMAMU KOH-
CTRYKUMN.

STV HCTPYKUMN AeACTBUTENbHbI AN1A ABUraTeNer, yCTaHOBNeH-
HbIX 1 XPaHALMXCA NpW TeMnepaType OKpyatoLLe cpeabl
Bbile —20 1 Hwxe +40 °C. CneflyeT OTMETUTb, UTO paccMaTpu-
Baeman cepuA ABuratenet NogxoauT Ana BCEro 3Toro Avanaso-
Ha. Ecnv TemnepaTypa okpy»KatoLiern cpefbl BbIXOAWT 33
npeaentl ykazaHHOro Amnana3oHa, 00paTnTech 3a KOHCYbTaLu-
el B ABB.

1.3 CooTBeTCTBUE CTaHAAPTaM

Hapaay ¢ BbinonHeHneM TpeboBaHWI CTaHAAPTOB, OTHOCALLMX-
CA K MEXAHWYECKMM 1 3eKTPUYECKUM XapaKTePUCTUKAM,
nBUraTeny, npeaHasHadeHHble A B3PbIBOOMACHbIX 30H,
[OMKHbI TaKXXe COOTBETCTBOBATb OHOMY WM HECKONBKMUM
cnemyowmmM eBponencKnmM CTasaapTam nnmn ctaHgaptam [EC no
PacCMaTPMBaEMOMY TUMY 3aLLMWTLI.

IEC/EN 60079-0 Ob6opyposaHue. Obume TpebosaHWA

3awmTa 060pyaoBaHWsA C MOMOLLBbIO
B3PbIBOHEMNPOHMLIaeMblx 00600oueK
(3awwTa Buaa «d» )

ObopynosaHue C NOBBILLEHHOI 3au4v1Tov1
(3awMTa Braa «ev)

IEC/EN 60079-15 ObopynosaHue c 3aLLI,I/ITOVI BI/I)J'a @

IEC/EN 60079-31 3awmTa obopyaoBaHMA OT
BOCTIIAMEHEHVIA MbINW (3aLWTa BKAA «t»)

3neKTpoo6opygosaH|/|e, npuMeHaemoe
B 30HaX, OMacHbIX NO BOCMAaMeEHeHMI0
roptoyert nbinu «Ex tD» (DIP). Bbibop 1
YCTaHOBKa

3neKTp|/|ueCK|/|e yCTaHOBKVI
MpoekTpoBaHme, BbIOOP 1 MOHTaX

3neKTp|/|quK|/|e YCTaHOBKMN. KOHTpOJ’Ib n
TexHmn4eckoe o6cny>|<|/|BaH|/|e

PemMOHT, NpoBepka 1 BOCCTaHOBNEHNE
3NeKTPO0boPYyAOBaHNA

SnekTpoobopynosaHve ans
B3PbIBOOMACHbIX Cpef

KJ‘IaCCI/Id)I/IKaLlI/Iﬂ 30H. BapusoonaCHue
ra3oBble cpefbl

Knaccmd)maum 30H. B3prBOOHaCHb|e
nbinesble cpefbl

EN61241-0 3J‘|€KTpOO60pyﬂOBaHI/Ie le/uvleHﬂeMoe
B 30HaX, OMaCHbIX MO BOCTIAMEHEHWIO

................................................. ropioven neinv.

EN61241-1 3aumTa ¢ I'IOMOUJbPO Koprlyca «D»

IEC/EN 61241-10 Knaccmcbvmauvm 30H, rae I'Ipl/lC)/TCTB;/éT
WM MOXKET MPUCYTCTBOBATb ropioYan
Mblb

MNpumeyaHye. B nocnegHux Bepcuax CTaHOapTOB, KOTOPbIE
30eCb He YNoMAHYTbI, OyeT BBeAEHO NOHATHE «yPOBEHb
3aLKWTbl», UTO MPUBEAET K M3MEHEHMIO MAPKMPOBKI ABUraTe-
nein. [Ina HECKOMbKMX BUAOB 3alinThl Takke OyayT AoOaBneHb
HOBble TpeboBaHNA.

HunskoBonbTHbIE ABUratenu ABB (0encTButenbHO TONbKO Ans
rpynnol 1| no anpekTnse 94/9/EC) MOXHO yCTaHaBNVBaTb B
30Hax, COOTBETCTBYIOLIMX ClefyoWen MapKMpPOBKe.
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30Ha  YpoBHM 3awmThl  Kateropua — Bupg 3awmtol
00opynoBaHus
(EPL)

1 'Gb' 2G Ex d/Ex de/Ex e

2 Gblwm'Ge 2Gwmi3G  Exd/Ex de/Exe/ExnA

22 Db wm D 2Dwam3D  ExtD A21, A22/Ex t

CornacHo cepuu ctaHaapToB EN 500XX cepTnduLmMpoBaHHble
[BUraTeNn UMET MapKMPOBKY «EEX» BMECTO MapKMPOBKM
«Ex»!Gb'

Okpyatollad cpefa:
G — MCTOYHMK B3PbIBOOMACHOW Cpefibl — rasbl.
D - 1CTOYHVIK B3pbIBOOMACHOW Cpefibl — roproYas Mbilb.

1.4 NpepBapuTenbHbie NPOBEePKN

MNocne paccMOTPEHMSA OBLLMX TEXHUYECKMX AaHHbBIX PEKOMEH-
LlyeTCA NPOBEPUTL TakXe Cleaytollve faHHble, KacaloLmecs
CTaHAAPTOB B3PbIBO3ALLNTHI.

a) lpynna no rasam

Otpacb

MecTto Pa3pelueHHas rpynna
(ra3/nap) obopypoBaHusA

[pumep rasa

B3pviBoonacHas 1A I, 1A, 1B nan 1IC [MponaH
cpeda, s 11, 1B nan 11IC eH- o
KPOME Laxt IIC (e Bogopon/aLietuneH

6) Mlpynna no nbinn

Monpasnen PaspeweHHas rpynna  Tun nbinm

Mo Mblu o0bopyaoBaHWA

A A, 1B mnm HIC B3BelueHHble B BO3ayxe
........................... roprotue Hactmubl
1B A, 1B nnm NC HeTokonposoasLlan
........................... nbine
e e TokonposoaALlas Nbifb

B) MapKnpoBouYHaa Temnepartypa

Knacc Temnepatypebl T T2 T3 T4 T5 T6 T125°C T150°C
Makc, Temnepatypa, °C 450 300 200 135 100 8 125 . 150 .
Makc. nosblilleHne 400 250 155 90 55 40 80 105

TemnepaTypbl NOBEPX-
HocTu, K, npwu 40 °C

MakcmanbHoe NoBbIWEeHWE TeMnepaTypbl MOBEPXHOCTN
yKa3sblBaeTCA AN1A NOBEPXHOCTY BHYTPY MOTOpPa (POTOP) ANA
Knaccos Temnepatypbl T1, T2 1 T3 1 Ana Hapy>KHOM NOBEPXHO-
CTV ABuraTens (pama w/vnv Topuesble LWNTbI) ANA 4pYrmnx
K1accoB TemMnepaTypbl.

ObpaTnTe BHUMaHWe: iBuratenv cepTMdnLMpPOBaHbI U Knaccu-
dbuumpoBaHbl No cBoen rpynne. Mpynna onpeaenaeTca no
OKpY»aloLLelt 3ara3oBaHHON MW 3aMblieHHOM cpefie 1 no
MapPKMPOBOYHOM TeMnepaType, pacCymUTaHHOM Kak QyHKUMA
TemnepaTypbl OKpyxatowwern cpeabl 40 °C.

Ecnn nBuratens OyaeT pasmellieH B cpefie C TemnepaTtypon
Bbile 40 °C unu Ha BbicoTe 6onee 1000 m, 0bpaTnTech B ABB
ANA NONyYeHNA HOBbIX HOMUHANbHBIX JaHHbIX 1 MPOTOKONOB
NCMbITaHWI AN Tpebyemoi TemnepaTypbl.

TemnepaTypa OKpy<aloLler cpefbl He JoMKHa ObiTb Hike —20
°C. Ecnn oxupatoTca onee HU3KMe TemnepaTypbl, 0bpaTutech
3a KOHCybTaumer B ABB.

2. NMpaBuna obpawieHnn

2.1 MpnemouUHbIt KOHTPOJb

Monyune ABMraTenb, CPasy ke OCMOTPUTe ero Ha NpeameT

BHeLLHVX NMoBpexaeHWi (Hanprmep, TOPLOB Bana, GraHuUeB 1
OKpaLLeHHbIX MOBEPXHOCTEN) 1 B ClyYae OOHapYXKeHWA Takmnx
noBpexaeHnin HemeieHHoO cooblmTe 06 3TOM 3KCNEANUTOPY.

MpoBepbTe MNPaBUIbHOCTL JaHHbIX, YKa3aHHbIX Ha NacropTHOM
TabNnuKe, NPEeXAe BCEro HanpsKeHne, coefinHeHvie 0OMOTOK
(3Be3Aa WY TPEYTONbBHWK), KAaTEropuio, TUM 3allWTbl 1 KNacc
TemnepaTypbl. Ha Bcex ABUraTensx, 3a UCKoYeHeM aBuraTe-
Nei CaMblX Masblx TUMOPa3MepOoB, Ha MacnopTHOM Tabnnyke
TakXKe yKa3blBAeTCA TUM NOAWUMHNKOB.

[na nprBsoaa C perynupyemon CKOPOCTbIO BPALLEHNA MPO-
BepbTE MAaKCUMMANbHO JOMYCTMYIO HAarpy304HY0 CNOCOBHOCTb
B COOTBETCTBMM C 4aCTOTOW, YKa3aHHOW Ha BTOPOW MNacnopTHOM
Tabnuyke gBuratens.

2.2 TpaHCNOPTUPOBKa N XpaHeHne

[iBuratenn cneflyeT xpaHnTb B CyXx nomelleHmax (mpu
Temnepatype He Huxe —20 °C) Npu OTCYTCTBUM MbINU U BUOPa-
umm. Bo Bpems TpaHCMOPTUPOBKN HEOOXOANMO 13beraThb
YOAPOB, NafEeHNA 1 NOBbILWEHHOW BNaXHOCTW. N nonyyeHna
CBefleHN O NPOUNX YCIIOBUAX OOPATUTECH B 3@ KOHCY bTaLMEN
KomnaHuio B ABB.

HezalluLieHHble MecTa ABuraTena (Toplbl Bana v ¢naHLbl)
AOMKHbI 6bITb 06PabOTaHbl AHTUKOPPO3MOHHBIM CPEACTBOM.

[na npefoTBpalleHns yXoaa CMasKi PEKOMEH[YETCS BPEMS OT
BPEMEHM NMPOBOPAUNBATH Ba PYKOW.

[ns VCKNtoueHna KOHAeHCaLUWUY BNarv B ABuratesie pekoMeHy-
eTCA NPYIMEHATb MPOTMBOKOHEHCATHble HarpeBaTenu (ecnu
OHW NPefyCMOTPEHbI).

OCTaHOBNEHHbIN ABWUraTeNb HE AOMKEH NOABEPraTbCa BO3aei-
CTBMIO BUBPaLMIA, NpeBbilatolnx 0,5 MM/C, MOCKOMbKY 3TO
MOXET MPUBECTU K MOBPEXAEHNIO NOAWNMHNKOB.

[1BuraTenn, OCHalleHHble LIMAVHAPUYECKMMIU DONIMKOBBIMK 1
(Mnn) pagranbHO-yNOPHBIMA MOALWUMHMKAMK, BO BPeMA
TPAHCMOPTUPOBKM AOMKHbI ObITh 3aKpenneHbl creLnanbHbIMm
dukcaTopamm.

2.3 Nogbem

Bce aBuvratenu npoussoactea ABB, Becalme 6onee 25 kr,
o0bopynoBaHbl NOABEMHbBIMM MPOYLWWHAMM UK PbiM-60nTamK.

,D,J'Iﬂ nogbemMa Asuratena cienyet nCnosib3oBaTb TOTbKO
OCHOBHbI€ MPOYLWWHbI NN prMf6OJ'ITbI. 3ar|peu_LeHo NCnonb3o-
BaTb MPOYLWNHbI NN prMf6OJ'ITbI anAa nogbemMa asuratena C
NOAK/MOYEHHbBIM K HEMY BCMOMOraTe/ibHbIM O60pyﬂOBaHI/I€M.

3anpeLyeHo 1cnonb30oBaTh ANA NoAbeMa fBUraTensa Nogbem-
Hble NPOYLLIVHbI BCMIOMOraTeNbHOro obopyaoBaHuna (Hanpumep,
TOPMO3HbIX PE3MCTOPOB, OTAENbHbBIX BEHTUAATOPOB OXaxe-
HVA) U COeAMHUTENBbHBIE KOPOOKM.

[NonoxeHwne LEeHTPa TAXeCTn )J,BI/II'aTeﬂeI;I C KOpmnyCaMmn OAHOIo
TNMNOPa3mMepa MOXET MEHATbCA B 3aBUCMMOCTM OT MOLLHOCTW,
MOHTaXHOTIO MCMNOTIHEHNA 1 BCMTOMOTraTe/ibHOro o6opyuosa—
HUA.
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3anpeLeHo NoAHNMATb BMraTeNb, UCMONb3yA MOBPEXAEHHbIE
pbIM-60NThI. [pexae yem NPUCTYNWTL K Nogbemy, ybeamtech B
OTCYTCTBMM MOBPEXAEHWN PbIM-OONTOB UM BCTPOEHHbIX
MOABEMHbIX MPOYLUMH.

PbIM-60/TbI, 3aKpeneHHble Ha pe3bbe, nepes Nogbemom
[Buratens HeobXoAMMO 3aTaHYTb. [1pu HeOOXoAMMOCTH
NoNoXeHue PoIM-06051Ta MOXKHO OTPErynMpOBaTh, UCMOSb3ys
noaxomaLiMe Wanbbl B KaYecTse NPOCTaBOK.

MNepen NoaAbLEMOM ybeanTeCh, UTO UCTONb3yeTCa Haanexallee
noabeMHoe 060PYA0BaHME 1 PasMep KPIOKOB COOTBETCTBYET
NOAbEMHbBIM NPOYLLIVHAM.

[MoaHVMalTe fBUraTeNb OCTOPOXKHO, YTOObI HE MOBPEANTb
YCTPOWCTBA UK Kabenu, MoACOeAVHEHHbIE K IBMraTENIO.

CneupanbHble yKasaHna No MOABEMY MOXHO MOMYUYnTb B
komnaHun ABB.

2.4 Bec pBurarens

06wt BeC ABuraTensa B Npeaenax ogHoro TMnopasmepa
Kopnyca (BblCOTa B CpefiHel YacTu) 3aBUCUT OT HOMUHANbHOW
MOLLHOCTW, MOHTaXXHOTFO MCMOMHEHMA 1 BCMOMOraTelbHOro
obopyaoBaHUS.

B TabnuLie Hxke yKasaH pacueTHbI MaKCUManbHbIN BeC
CTaHAAPTHbIX ABUTaTENeN C KOPMyCaMmm 13 PasHbIX MaTepUanos.

Qaktnyeckuni Bec gurateneit ABB, 3a ncknoyeHnem geurarte-
ner camblx Manblx TUNopa3mepoB (56 1 63), ykaszaH Ha NacnopT-
HOM Tabnunuke.

Tvnopa3svep AnlomMmuHUn Yyryn B3pbiBO3awWwmTHBIN
koprnyca Kopnyc
Makc. Bec, kr Makc. Bec, kr Makc. Bec, kr

250 A0S0 S0
ik} : 1300 . 130

Ecnun gBuratens ocHaleH TOPMO30OM 1/WUnv OTAENbHBIM BEHTU-
NATOPOM, ANA NONyYeHnsa CBefleHn o Bece obpaTutech B ABB.

3. MoHTaxX n BBOA,
B SKCnayaTayuio

NPEAYNPEXAEHUE

Mpexpae yem NPUCTYNUTL K BbINOTHEHWIO paboT Ha
[Buratene uiv NPUBOAVMMOM MeXaHU3ME OTKIIUMTE U
3abnoKMpyiTe aBUratenb. He gonyckaiTe ob6pasoBaHus
B3PbIBOOMACHOW Cpefibl BO BPEMS BbIMOSIHEHWSA PaboT.

3.1 O6bwine cBegeHnnA

TwaTenbHO NPoBepPbLTE BCE JaHHbIE O CepTUdMKaLN aBuUraTe-
N9, yKazaHHble Ha NacnopTHOW Tabnuke, UTobbl YoeanTbCA B
HaNMuUMM HEOOXOAVMOW 3aLUTbI 1 COOTBETCTBUN UCMOSTHEHNA
JBWraTeNs OKpy»KaroLLen cpefe U 30He OMacHOCTH.

[lonHbl ObITb CObMOAEHbI TpeboBaHMA cTaHgapTos EN 1127-1
(MpepoTepalleHe 1 3alimTa oT B3pbiBoB), EN 60079-14
(OnekTpuyeckme yCTaHOBKM ANA B3PbIBOOMACHbIX 30H. [Tpoek-
TUPOBaHNe, BIGOP 1 MOHTax), EN 60079-17 (SnekTpuueckune
YCTaHOBKM A1l B3PbIBOOMACHbIX 30H. KOHTPOSb U TeXHUUecKoe
00CNyKMBaHWE SNEKTPUUYECKNX YCTAHOBOK B OMACHbIX 30HaX
(Kpome waxT)) 1 EN 61241-14 (SnekTpoobopynosaHme, npume-
HAEMOE B 30HaX, OMaCHbIX MO BOCMIAMEHEHMIO rOpoYe Mbifiu.
Bbibop u ycTaHoBKa). Ocoboe BHVMaHWe criefyeT obpaTtuTb Ha
COOTBETCTBME TeMMNepaTypbl BOCMNAMEHEHNUSA U TONLLMHbI CNOA
MbIANY TeMNepaTypHOM MapKUPOBKE ABMUraTens.

CHUMWTE TPaHCNOPTHble GUKCATOPbI, ECM OHM YCTAHOBEHDI.
MpoBepbTe cBOOOAHOE BPaLLEHWE Bafia ABUraTeNs, MpoBEPHYB
ero pyKom.

AeraTenw C POJINKOBbIMU NoALWLVNMHUKaMN
3|<cr|nyaTa|_||/|ﬂ asuratend 6e3 paﬂmaanoM Harpy3kn Ha Ban
MOXET NPMBECTN K MOBPEXAEHNIO PONMMKOBbLIX MOALWNTITHNKOB.

ABurartenu c paanaabHO-yNOPHbIMM NOANNHNKAMM
JkcnnyaTtauma asuratensa 6e3 oceBow Harpy3ku, MPUNOKeHHOM
K BaJsly B Hy»KHOM HanpasneHWw, MOXET NPUBECTMN K NOBPEXAe-
HUIO PaAVaNnbHO-YNOPHbIX NOAWMMHUKOB.

NPEAYNPEXOAEHUE

[na neurateneit Tnna «Ex d» un «Ex de» ¢ pagranbHo-
YNOPHbIMY NOALMAHMKAMM OCeBadA Harpy3ka Hv npu
KaKux 06CTOATENBbCTBAX HE AO/MKHA MEHATb HarpaseHue,
MOCKOSIbKY 3TO MOXET MPUBECTY K M3MEHEHMIO Pa3mepa
B3PbIBO3ALLMTHbIX 3330POB W AaXe Bbl3BaTb COMPUKOCHO-
BEHME TOKOMPOBOAALLMX AeTaNeMn.

Tvn noawWWNHMKa YKa3aH Ha I'IaCI'IOpTHOI;I Tabnuuke.

ABMraTenw €O CMa304YHbIMWN HUNNenAMMN
I'Iepen NnepBbIM MyCKOM W Mocsie ANNTENTbHOTO XPaHEHNA
OBuratTend seegnte HeO6XOﬂ,I/IMO€ KONMMYeCTBO CMa3KkKn.

MNoapobHble CBefeHWs CM. B pasfene «6.2.2 [1suratenn co
CMa3blBaeMbIMW MOALWMUMHUKAMMY.

[lBMraTenb, yCTaHaBNVBAEMBIV B BEPTUKANbHOE MONOXKEHME
BasIOM BHU3, JOMKEH MMETb KOXYX A9 3aLLUWTbl OT MOMaaaHns
NOCTOPOHHNX MPEAMETOB U KUAKOCTEN Yepe3 BEHTUNALMOH-
Hble OTBEPCTMA BHYTPb KOPMyca. Ty 33[jauy TakKe MOXKHO
PELNTb C MOMOLLBIO OTAENbHON KPbILLIKK, He MPUKPENIEHHOM K
ABUraTento. B 3Tom Crlyyae Ha fiBuraTene HeOOXOAMMO pa3me-
CTUTb NPeaynPeanTENbHYIO TabANYUKY.
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3.2 lNpoBepKa CONPOTUBJNIEHNA
nsonauun

I'Iepeﬂ BBOLOM B 3KCTUTyaTalMto 1 Mpwv Halnnynm I'IO,ELO3peHI/II7I
HacyeT NOBbILLIEHHOM BNAXKHOCTH O6MOTOK, n3MepbTe COnpo-
TBNIEHNE 304NN,

MPEAYNPEXAEHUE

Mpexae YeM MPUCTYNWTL K BbIMOMHEHNIO PaboT

Ha [BUraTene Uiy NPUBOAYMOM MEXaHW3Me OTKIoYMTE U
3a0n0KMpYITE ABUraTeNb. YOeamnTech B OTCYTCTBAM
B3PbIBOOMACHOW Cpefibl MPU MPOBEPKE COMPOTUBAEHNS

n3onaunn.

ConpoTrBReHme N30AaUMK, CKOPPEKTUPOBAHHOE ANA Temne-
patypbl 25 °C, He JOMKHO NPEBbILLIATh STANIOHHOE 3HAYEHME, Te.
100 MOMm (n3mepeHHoe noa HanpskeHem 500 munm 1000 B
nocT. Toka). [Mpn 6onee BbICOKOW TemnepaType OKpyKaloLei
Cpeabl 3HaYeHNe CONPOTMBAEHUA N30NALMK CledyeT yMeHb-
WwaTb BABOE Ha Kaxkable 20 °C NoBbILLEHNA TEeMNEepPaTyPbl.

MNPEAYNPEXAEHUE

Bo n3bexaHve prcka nopaKeHWs SNeKTPUYECKMM TOKOM
pama Asuratens AomkHa ObiTb 3a3emieHa, a 0OMOTKM
JOJMKHbI ObITb Pa3psKeHbl OTHOCUTENBHO PamMbl HEMO-

CpeAcCTBEHHO MOC/IE KaXXAOro N3IMepeHns.

Ecnu conpoTrBnenne n3onsaumnm He OCTUraeT 3TanoHHOro
3HaYeHws, 3TO O3HAYaeT, YTO OOMOTKM UMEIOT MNOBbILLEHHYIO
BNAXKHOCTb 1 MOANeXaT CyLIKe B neun. Temnepatypa B neuu
[OMKHa NOALEPXMBaTbCA Ha ypoBHe 90 °C B TeueHne 12-16
4acos, 3aTeM — Ha ypoBHe 105 °C B TeueHme 6-8 4acos.

Ha Bpems CylwKun Heobxoamnmo CHATb NPOBKN CO CIMBHbIX
OTBEPCTUIN UM OTKPbITb KPaHbl, €C/IN OHM YCTaHOBMEHBI. [ocne
CYWKM NPOBKM AOMKHBI ObITb YCTaHOBMEHbBI Ha MeCTo. [laxe
NPY HANNYMA PEHAXKHbBIX MPOOOK Ha BPEMA CYLLKN PEKOMEH-
JYETCA CHATb TOPLEBLIE LMTbI 1 KPbILLKNA COANHUTENBHbIX
KOPOOOK.

OBMOTKM, Ha KOTOPbIE NMonasna MopcKas BOAA, Kak NPasuso,
HeobXoANMO NepemoTaTb.

3.3 OyHpameHT

KoHeyHbI nonb3oBaTtenb HeceT MOJTHYIO OTBETCTBEHHOCTb 34
NoArOTOBKY d)yH,DaMeHTa ONA yCTaHOBKW ABUraTenA.

MeTannuueckue GyHAaMeHTbI JOMKHbI ObiTb OKPALLEHbI
AHTUKOPPO3NOHHOW KPAaCKOW.

DOyHOAMEHT A0MXeH OblTb POBHbBIM (CM. PUCYHOK HIXE) U
[OCTAaTOYHO MPOUHBIM, UTOOBI BblEPaTb BO3MOXKHbBIE HArPy3KM
NP1 KOPOTKOM 3aMblKaHWUM ABUraTens. KOHCTPYKUWA 1 pasmepbl
dyHAaMEHTa AOMKHDBI UCKAOYaTb Nepefady BMOpaLmnm Ha
JBWraTesb Y BO3HUKHOBEHME PE30HAHCHOW BUOpaLINK.

JInHenka

BHumaHwue! PasHuua no BbicOoTe He AOJKHA
npesbiwaTtb = 0,1 MM OTHOCUTENbHO MecTa
YCTaHOBKM J1t06011 Apyroii nanbl ABAraTens.

4 MecTo yctaHOBKM nanbi
wr_J/

3.4 banaHcupoBKa 1 nocagka
nonymy$T n peMeHHbIX
IWKVBOB

Mpwv MCNONb30BaHUM CTaHAAPTHOM NPOLEAypPbl 6anaHCMpPoBKa
ABUraTeNs BbINOMHAETCA C MOMOLLBIO MONYMY®T.

MecTto YCTaHOBKMU nanbl

Mpw 6anaHCMPOBKe C MOMNHOW LWNOHKOW Ban NoMeyvaeTcs
MKENTTOW Haknelkoi ¢ TeKCTOM «cbanaHcpoBaH C MosIHOM
wroHkom» (Balanced with full key).

Mpw 6anarHcrposke 6e3 WwoHkK Ban nomedaetcs CUHEN
HaKnerKkom C TekCToM «cbanaHcnpoBaH be3 WnoHKM» (Balanced
without key).

BanaHcMpoBKy MonyMydT v PEMEHHbIX LLIKMBOB HEOOXOMMO
BbINOSHATL MOC/E PACTOYKM LUMOHOYHON KaHaBKK. banaHcw-
POBKa [0/XHa NPON3BOANTLCSA B COOTBETCTBIM C METOLOM
6anaHCUPOBKY, YKa3aHHbIM 19 JaHHOTO ABWraTens.

Bo n3bexaHve noBpexaeHnsa NoAWMIHUKOB U YNIOTHEHWI
ANA NOCak1 NonyMydT 1 peMeHHbIX LKMBOB Ha Basn ABWraTens
NCMONb3yeTCst CrielanbHbll UHCTRYMEHT.

3ar|peu_LeHo npon3soanTb I'IOCa,D,Ky/D,EMOHTa% I'IOJ'IyMyd)TbI nnn
PEMEHHOIO WKMBa MOCPEACTBOM YAPOB, a TaKXKe AEMOHTVPO-
BaTb MX C MOMOLULbIO PblYara, Onnpas pbli4ar Ha KOPMyc ABurate-
nA.

3.5 MoHTaX 1 LLeHTpOoBKa
AsBurarens

YbeauTech B HanumMm OCTaTOYHOTO MPOCTPAHCTBA BOKPYT
ABvraTens ana ceoboaHOM UMpKynaLUmMM Bo3ayxa. MuHmumans-
Hble TpeboBaHWA K CBOBOJHOMY MPOCTPAHCTBY 3a KPbILIKOWM
BEHTUIATOPA ABWUraTeNd yKazaHbl B KaTanore u3gennii U Ha
rabapUTHBIX YepTexax, AOCTYMHbIX Ha BeG-caliTe No agpecy:
www.abb.com/motors&generators.

ObecneyeHre NpPaBUIbHON LIEHTPOBKM UMEET BayKHOE 3Haue-
HVe ANA UCKMIOYEHNA BUOPALIMK, @ TaKXKe NOBPEXAeHN
NOALUMMHMKOB ¥ Bana.

3akpenuTe aBuraTenb Ha GyHAaAMEHTE C MOMOLLbIO MOAXOAALMX
6ONTOB NAN LWINUNEK, MEXAY GYHOAMEHTOM 1 ONOpamu ABuraTe-
N1 HEOOXOMMO YCTAHOBWTb LLIAMObI.

Mcnonb3yiTe Haanexatlvie MeToabl LIeHTPOBKM fBUraTens.
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|_|pl/l HeO6XOﬂMMOCTM NPOCBEPNINTE B HYXKHbIX MECTaxX YyCTaHO-
BOYHbIE OTBEPCTUA U 3aKPENUTE YCTAHOBOYHbIE LUTbIPK.

TOYHOCTb MOCafKK NONYMydThl: OTKNOHEHME b He AoMKHO
npeBbiwath 0,05 MM, Pa3HOCTb al—a2 TakKe He JOSKHa NPeBbl-
watb 0,05 mm. Cm. puc. 3.

Nocne okoHYaATENbHOW 3aTAXKKM OONTOB WAV LMUIEK MOBTOPHO
NpoBepbLTe LIEHTPOBKY.

He nonyckalite npeBblleHWs AONYCTUMbIX Harpy30K Ha
NOALIWMHVIKK, YKa3aHHbIX B KaTanorax U3aennii.

3.6 Cana3km n pemeHHasa nepepaya
|_|pl/l|<pel‘ll/lTe ABUraTesb K Cajla3kam COrjlaCcHO puc. 2.
YcTaHOBUTE Canaskm FOPN30HTaJTIbHO B O):LHOI;I MNTOCKOCTW.

YbeauTech, 4TO Ban ABMraTens u NpMBOAHON Ban NapannenbHol
Apyr apyry.

PeMHM fOMKHbI ObITb HAaTAHYTbl B COOTBETCTBMM C YKa3aHUAMM
MoCTaBLMKa NPUBOAUMOro 0bopyaoBaHKA. 3anpelleHo
MpeBbILLaTb MAKCUMaNbHOE YCUIME HAaTAXEHWA PEMHEN (T.e.
pafvanbHble Harpy3kW Ha MOALWMMHWKN), yKa3aHHOe B KaTano-
rax u3genun.

NPEAYNPEXXOEHUE

YpesmepHoe HaTAXEHNE PEMHA NPVBEAET K MOBPexae-
HUIO MOALWMWMHUKOB U MOXET MPUBECTUN K PA3NoMy Basa.
[na neuratenei TMNos «Ex d» 1 «Ex de» upesmepHoe
HaTsKEeHVEe PEMHA MOXET MPUBECTU K BO3HUKHOBEHWIO
OMACHBIX YCNOBWI 13-3a CITy4alNHOro B3aVMHOMO COMpU-
KOCHOBEHWA fieTaner B3pblBO3aLMTHOMO TPaKTa.

3.7 Asuratenn c npo6kamm
ANA CNNBa KOHAEHcaTa

y6€,D,I/IT€Cb, YTO CJTIBHbIE OTBEPCTUNA N I'IpO6KI/I HamnpaseHbl
BHWN3.

Uckpobe3sonacHble gBUratenu n gBUraTesn C NOBbILIEH-
HON 3aWMTON

[Bnratenu c repMeTUYHbIMK N1aCTMaCcCOBbLIMM MPOBKamMu
C/IMBHbIX OTBEPCTNIA MOCTABAAIOTCA C 3aKPbITbIMI NMPOOKaMM B
cryyae anoMnMHUEBbLIX KOPMYCOB U C OTKPbITbIMM MPOOKaM1 —
B C/lydyae UyryHHbIX KOprycoB. [1pw aKkcntyaTaumm B 4ACTON
Cpefie U3BneKuUTe CAIMBHLIE NPOOKN Neper Nyckom Asuratens. B
YCNOBMAX BbICOKOW 3aMblNIEHHOCTY CNEAYET 3aKpbiTb BCe
C/IMBHble OTBEPCTHUA.

B3pbiBo6e3onacHble gBUraTenv

CnviHble NPOOKM (MPY X HaNMUMM) PACTIONOKEHbI B HUKHEN
YaCTV TOPLEBBIX LWMTOB, YTOObI KOHAEHCAT MOT BbITEKATb 13
asuratens. [oBepHMTE HaKaTHYIO FONOBKY NPOOKM, UTOObI
ybennTbca B ee CBOOOHOM BPALLEHMN.

MbineB3pbiBO3aLLMLLEHHOE NCMOJIHEHnEe
CnuBHblE OTBEPCTUA BCEX ABUraTENEN B MbleB3PbIBO3ALLNLLIEH-
HOM MCMONMHEHWN AONXHbI ObITb 3aKPbIThI.

3.8 Kabenu n anekrpnueckune
coeAVIHeHNA

B coeguHuTENbHOM KOPOOKE CTaHOAPTHOIO OAHOCKOPOCTHOMO
JBWraTens, Kak Npaswio, NpefycMOTPEHbI WeCTb KNemMm Ana
OBOMOTOK U HE MEHEee OAHOM KIIeMMbl 3a3eMIIeHNA.

Kpome knemm 0OMOTOK 1 KieMM 3a3emieHus, B Kopobke MoryT
ObITb NPefyCMOTPEHbI COeAVHEHWA ANA TePMUCTOPOB, Harpe-
BaTener 1 BCOMOraTebHbIX YCTPONCTB.

[1na noacoenmHeHrs BCex CUNoBbIX Kabenern HeobxoamMmo
MCMOMb30BaTh NOAXOAALME KabenbHble HaKoHEUHMKI. Kabenu
[NA BCOMOraTebHbIX YCTPOMCTB MOXKHO NOACOEAUHATL K
KnemMmam 6e3 HakOHEeYHVKOB.

[Buratenv npefHa3HaueHbl TONbKO 414 CTaLUMOHapHOrO
MOHTaKa. ECn He yKa3aHo MHoe, kabenbHble BBOAbI UMEIOT
MeTpuYeckyto pe3bby. Knacc 3awmol 1 knacc IP kabenbHbix
YNNOTHEHWI AOIKHbI, KaK MUHMMYM, COBMaAaTb C COOTBETCTBY-
IOLLMMI KNacCammn COEAMHUTENBbHbBIX KOPOOOK.

[lna neurateneit C NoBbILLEHHON 3aLLMTON 1 B3pbiBOOE30OMac-
HbIX BMraTenel paspeLleHo CNoNb30BaTh TONbKO cepTndHU-
UMPOBaHHble kabenbHble yrnoTHeHWA. [Ina asuratenei s
MCKPOOE30MaCHOM UCTMONHEHNW KabenbHble YMOTHeHWA AOM-
Hbl OTBeuaTb TpeboBaHMAM cTaHaapTa I[EC/EN 60079-0. [insa
aguratener TMnoB «Ex tD» 1 «Ex t» KabenbHble ynnoTHeHNs
[OMKHbI OTBeYaThb TpeboraHMAM cTaHaapTos IEC/EN 60079-0 u
IEC/EN 60079-31.

NMPUMEYAHUE

Kabenu fomKHbI ObiTb MEXaHNYECKM 3aLLMLLIEHbI 1 3aKpere-
Hbl BOSIM3M COEAUHNTENBHOW KOPODBKIM COrnacHo TpeboBa-
HuAam cTaHgapTa IEC/EN 60079-0 1 meCTHbIX CTaHAAPTOB
(Hanpumep, NFC 15100).

HeI/ICﬂOJ'Ib3yeMbIE KabenbHble BBOAblI OJTXHbI ObITb 3aKpbITbl
3arnywKamu, O6eCI_IeL4I/IBaPOU_I,I/IMI/I 3alLnTy, COOTBETCTBYIOLLYO
KacCcy 3alnTbl A IP—Kﬂaccy coeuHUTENbHOW KOpO6KI/I.

CreneHb 3alWTbl M AMaMETP YKa3aHbl B JOKYMEHTaLN Kabenb-
HOTO YTJ10THEHWA.

MPEAYNPEXAEHUE

Micnonb3yiiTe Ans KabenbHbIX BBOAOB YMIOTHEHWA,
COOTBETCTBYIOL|ME KNACCY 3aLLMTbI, a TaKKe TUMY 1
AviameTpy Kabenen.

3azemneHue cnenyert BbIMONTIHUTL COrNacHO MeCTHbIM MpaBKiaM
[0 nNoAdayn HanpaxkeHA Ha ABUraTenb.

Knemma 3a3emneHns Ha pame AomKHa ObiTb MOACOEANHEH K
WwiHe 3a3emnenns (PE) kabenem B cooTBeTCTBMM C TabN. 5
cTaHgapra IEC/EN 60034-1.
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MuHumansHsie cedeHUA npoeoaoe 3aWumHoe2o 3a3emJieHUA

MwuHMManbHoe ceverne
COOTBETCTBYOWMX MPOBOAOB

Mnowaab NonepeyHoro ceyeHs
ba30BbIX NPOBOAOB YCTAHOBKMY,

S, MM? 3aLMTHOrO 3a3emMneHus, S, Mm’
Ao A
6 6
10 10
16 15 o
25 25
35 25
50 x5
70 3
95 50

120 70
150 70
185 9
240 20
300 } 150
400 185

Kpome Toro, Knemmbl Ans nogcoevHeHNaA 3alMTHOTO 3a3emrie-
HVISI, PACNONIOXKEHHBIE CHAPY?KM SMEKTPUUYECKOro 000pynoBa-
HWA, AOMKHbBI 0becneyrBaTh HaeKHOe NoAcoeaMHeHne
MPOBOAOB C MOMEPEYHbIM CEYEHMEM He MeHee 4 MM2.

KabenbHble coeiMHEHNA MEXAY CETBIO M KNemMMamu ABuraTens
[OMKHbI OTBEYaTh TPebOBaHNAM roCcyapCTBEHHbIX CTaHAAPTOB
Mo MOHTaXy mnu TpeboBaHnAM cTaHaapTa EN 60204-1 B
3aBUCMMOCTN OT HOMMHASTbHOTO TOKa, YKa3aHHOro Ha NacrnopT-
HoM Tabnunuke.

Y6eﬂ,l/lTer B TOM, UTO 3allinTa ABMraTesid COOTBETCTBYET OKpPY-
xatoulen cpene n KnnmatnyecKnm yCnoBmam. HaI'IpI/IMep, BOMda He
LOJTXKHa nonafatb B COEANHUTENbHYIO KOpO6Ky.

[Ina obecneueHna COOTBETCTBMA YKazaHHOMY Knaccy IP
YMIOTHEHWA COEAMHMUTENBHBIX KOPODOK (Kpome «Ex d») AOMKHbI
ObITb akKyPaTHO BIOXeHbI B COOTBETCTBYIOLLME Na3bl. Hennot-
HOE MpUNeraHne MOXeT NPUBECTU K MOMaAaHMI0 BOAbI UK
MblV B COEAUHUTENBHYIO KOPOOKY, B pe3y/bTaTe Yero BO3HMKa-
eT OMacHOCTb 06Pa30BaHMA NCKPOBOTO Pa3paaa.

3.8.1 B3psbisobe3zonacHbie 0suzamenu

[inA coeamHUTENBHBIX KOPOBOK NPEAyCMOTPEHA 3allUTa ABYX
TWUMNOB:

- «Ex d» gna peuratenen M3JP
- «Ex de» pna geuratenen M3KP

ABurarenu B ucnonHeHum «Ex d»: M3JP

[nA HEKOTOPbIX KabenNbHbIX YNIOTHEHNI yCTaHOBNEHbI TPebo-
BaHMA MO MaKCMManbHOMy CBOOOAHOMY MPOCTPAHCTBY B
coefMHUTEeNbHON KopobKe. Hike MpUBOAATCA CNPaBOYHbIE
AaHHble 0 cBOOOHOM NPOCTPAHCTBE ANA ABWIaTeNnen 3Ton
cepum.

Tun puratena  Konmyectso Tun coeanHn- Pe3sbba CBOOOAHDIN
M3JP MOJIOCOB  TeJIbHOM B OTBEPCTUAX  OObeM
KOpOOKM coeqnHUTENb-
HOI KOPOOKM
5. g 25 C1xM25 logw
5T 25 oxM32 10w
58 63  2x M40 _40pw
2-8 160 ~2xM50 _1o5aw
2-8 210 2xM63 24w
578 370 oxM75  24pwt
2-8 750  2xM75 A
400 - 450 2-8 750 2 x M75 79 aw’

BBogbl BcnomoraTenbHbIX Kabenei

1 xM20 -

160 - 450 2-8 2 x M20 -

Mepen 3aKpbITMeM KPbILLIKM COeVHUTENBHOM KOPOOKM yoeau-
TeCb B OTCYTCTBUM NblAK B 3a30pax. OuncTuTe 1 CMaxbte
NMOBEPXHOCTb HE3aTBEPAEBAIOWEN KOHTAKTHOM CMa3KOoW.

NMPEAYNPEXAEHUE

3anpelLLeHo BCKPbIBaTb KOPMYC ABMrATENS UM OTKPbIBATH
COEMHUTENBHYIO KOPODOKY B YCITOBUSAX B3PbIBOOMACHOM
Cpeapl, eCN ABWraTesib He OCTbIT M Ha Hero NoAaHo
HanpskeHue.

Asuratenu B ucnonHeHum «EEx de»: M2KA/M3KP
Ha KpblliKke coeanHnTenbHON KOPOOKN MMeeTcA ByKBa «e» Unm
Hagnuch «box EEx e».

|_|pl/l nofgcoeanHeHnn NpoBOAOB K KlieMMam TOYHO CO6ﬂ}Oﬂ,al;lTe
WNHCTPYKUMK TTO BbINMOHEHNIO coeuHeHNN, YKa3aHHbIE Ha
Ta6J'IVMKe, paCI'IOJ'IO)KeHHOI;I B COEANHNTENBHOWM KOpO6Ke.

[nvHa NyTu TOKa YTeYKM 1 333006l AOMKHDI YAOBNETBOPATH
TpebosaHuam ctaHaapTa IEC/ EN 60079-7.

3.8.2 [leines3poieo3aujuuseHHole 08uzamenu
(ExtD/Ex t)

Ha 3Tux gBuratensax coeqnHutenbHas KOPOOKa PacronoxeHa
CBepXy, a 0TBepCTVA A1 BBOAA Kabene pacronoxeHb C
0b6enx CTOPOH KOpobKu. MNonHoe onmncaHe NprUBOOUTCA B
KaTanorax n3genumn.

ObpaTute 0coboe BHVYMaHKE Ha YNIOTHEHME COeAUHNUTENBHOM
KOPOBKM 1 Kabens, yTobbl NPeaoTBPaTUTL JOCTYN ropoye
bW B COEAMHUTENbHYIO KOPOBKY. Heobxoammo ybeamnTscs,
UTO BHELIHWE YNNOTHEHNA HAXOAATCA B XOPOLIEM COCTOAHUM 1
NPaBUbHO YCTAHOBEHbI, MOCKOSbKY OHM MOTYT ObiTh MOBPEX-
AeHbl U CMeLLIeHbl BO BPeMA paboT C ABMraTeNnem.

MNepen 3aKpbITMeM KPbILLIKW COeUHUTENBHO KOPOOKM yoeau-
TECb B OTCYTCTBUM MbIM B 3a30Pax W NMPOBEPLTE COCTOAHNE
YMNnoTHeHusA. ECnv ynnoTHeHne U3HOWEHO, ero crefyet
3aMeHUTb HOBBIM YTIOTHEHMEM 13 TAKOrO »Ke MaTepuana.
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NPEAYNPEXAEHUNE

3anpelleHo BCKPbIBaTb KOPMYC ABUrATENA UM OTKPLIBATH
COEAVIHUTENbHYIO KOPOOKY B YCIOBUAX B3PbIBOOMACHOM
cpefpbl, eCNV ABMraTeslb HE OCTbIN M Ha HEFO NOAAHO
HanpsKeHKe.

3.8.3 CoeOuHeHus 0n: pa3nu4HeIx cnocob6oa
nycka

B coeanHmTENbHOM KOPOOKE CTaHAAPTHOrO OAHOCKOPOCTHOIO
[BMraTens, kak NpaBuno, NpeayCMOTPEHDI LIECTb KNemMm Ans
OOMOTOK U He MeHee OfHOW KNemMbl 3a3emieHns. 3TO No3Bo-
nAeT UCNOMb30BaTb NPAMOW MyCK ABWraTensa oT ceTu nNpu
nonHom HanpaxeHun (DOL) uan Nyck nepekoyeHnem co
«3Be3Mbl» Ha «TpeyronbHnK» (Y/D). Cm. puc. 1.

[lns ABYXCKOPOCTHBIX 1 CNeLnanbHbIX ABUraTenel coeuHeHne
INA NoJaun NUTaHMUA JOMKHO ObiTb BINOMHEHO COrNacHO
WHCTPYKLMAM Ha Tabnnuke, pacrionoXeHHOW B COeANHNTENb-
HOWM KOPOOKe, UM YKa3aHUAM, NPYBEAEHHBIM B PYKOBOACTBE
no Asuratesio.

Hanps»eHue 1 cnocob NoAKMoYeHNs YKasaHbl Ha NacnopTHOW
Tabnumyke.

Mpamoii nyck ABUraTens oT CeTu Npu NOJIHOM HanpsXe-
HUN

MOHO MCMoNb30BaTb COEANHEHNA MO cxeme «3Be3aax (Y) nnu
«TpeyronbHuK» (D).

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

Myck nepeknioyeHNEM co «3Be3Abl» Ha KTPEYroNIbHUK»
Mpn Nycke NepektyYeHneM CO «3BE3Mb» Ha «TPEYTONbHMK»
HanpsKeHne CeTU AOMKHO COOTBETCTBOBATL HOMUHANbHOMY
HaNPAXEHNIO ABUraTeNA 418 COEAMHEHMSA MO CXEME <TPEYrOfb-
HUK>.

3BnekuTe BCE nepemMblYkn 13 COeAUHUTENBHOW KOpO6KI/I.

[lnA aBuMratenen C NOBbILLIEHHOW 3aLMUTOW, KaK NPaBUIo,

Jonyckatotca oba cnocoba nycka (DOL 1 Y/D). B cnyvae nycka
nepeKioUeHreM CO «3BE3/1bl» Ha «TPEYrONbHUK» JOMYCKaeTCs
NPUMEHATL TONbKO 0O0PYAOBAHME C UCMIONHEHNEM TUMA «EX».

Lpyruie cnoco6bl NycKa U »KecTKue ycioBus nycka

Ecnu ncnonb3ytoTca apyrue cnocobel nycka, Hanpumep,
YCTPOWCTBO MIaBHOMO MyCKa, WK B CJTydae OCOBEHHO TAXKENbIX
MYCKOBbIX PEXMMOB, MPeABaPUTENBHO MPOKOHCYABTUPYNTECH B
komnaHun ABB.

3.8.4 MoocoeduHeHUe 8choMmo2amesibHbIX
ycmpotiicme

Ecnun auratens ocHalLeH TEPMUCTORaMM UK SPYTMMN Pe3i-
CTVBHBIMW TepmoaaTunkamn (Pt100, Tepmopene 1 T.n.) u
BCMOMOraTeNbHbIMK YCTPOUCTBAMM, UX NOACOEANHEHNE U
3KCnyaTauma JOMKHbI MPON3BOANTLCA HaANEXaLMM 0bpa3om.
[InA HEKOTOPbIX BaPMAHTOB 3aLLMTHBIX CXEM MCMONb30BaHME
TenIoBOV 3almTbl ABNAeTCA 06A3aTenbHbIM. bonee noapobHyto
NHOOPMALIMIO MOMKHO HaTIK B JOKYMEHTaX, NOCTaBNAEMbIX C
nsuratenem. CxeMbl COeAMHEH I A1 BCMOMOraTebHbIX
YCTPOWCTB 1 COOTBETCTBYIOWIME KIIEMMbI HAXOAATCA B COeANHN-
TeNbHOM Kopoobke.

MaKcrmanbHoe M3MepPUTENbHOE HANPAXEHNE TEPMUCTOPOB
cocTaBnaet 2,5 B. MakcmanbHbI M3MepUTENbHbIM TOK /1A
Pt100 paBeH 5 MA. Vicnonb3oBaHwve 6onee BbICOKOro U3mepu-
TENbHOrO HANPAXEHMA UM TOKa MOXKET MPUBECTU K OLIMOKaM B
MOKa3aHWAX W NOBPEXAEHMIO faTuUMKa TeMIepaTypbl.

M3onauma TEePMOAATUYMKOB AOJ1>KHa COOTBETCTBOBATbL OCHOB-
HbIM Tpe6OBaHI/IﬂM n3onaunmn.

3.9 CoeanHeHNA N HanpaBJieHne
BpalieHna

Ban aumratensa BpallaeTcAa NO YaCoBOW CTPesKe, eC/IN CMOTPETb
Ha TopeL Bana C NPUBOAHOM CTOPOHbI.

MNocnenoBaTenbHOCTL NoAcoeanHeHna da3 L1, L2, L3

K KnemMmam COOTBETCTBYET PUC. 1.

,D,J'IH N3MEHEHWA HaMPaBNeHNA BpalleHnAa CrieyeT NOMeHATb
MeCTaMu iBa MoBbIX d)a:%HbIX Kabens.

Ecnu gBuratenb ocHauleH BEHTUTATOPOM OHOCTOPOHHEro
BpalyeHns, y6e,D,I/ITECb B TOM, YTO HarMpaB/ieHMe BpalleHWA
COOTBETCTBYET HaMNpaBIeHWIO CTPESNKN, HaHeCeHHOW Ha
OBUraTenb.

3.10 3awuTa OT NeperpysKu
M ONpOKNAbIBaHUA

Bce aBviratenn, npeaHasHaveHHble 4nd sKCnayaTaumm 8
OMaCHbIX 30HaXx, AOMKHbI ObITb 3aLLMLIEHBI OT NEPErpPy30K, CM.
cTaHpaptbl IEC/EN 60079-14 1 IEC 61241-14.

[nsa nBuratenei ¢ NoBbIWEHHOM 3amTon (Ex e) MakcumansHoe
Bpems CpabaTblBaHNUA 3aLIUTHBIX YCTPOWCTB HE JOMKHO
MNPEBbILIATL BESMYMHY T, YKA3aHHYIO Ha NacnopTHOM Tabnmyke.
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4. dKcnnyaTtauyvs

4.1 Pexxuim aKcnayaTaumm

[BuraTenu npefHasHaueHbl AN cnefyoumnx yCrnoBuii skCrya-
TaUuK, ECAIM MHOE He YKa3aHO Ha NacrnopTHOM Tabnunuke.

— Pabounin arana3oH TemnepaTypbl OKpyatoLler cpeabl: OT
-20 go +40 °C.

— MakcrmanbHas BbICOTa Hafg ypoBHem mopsa: 1000 m.

— [lonyck no HanpskeHno NuTaHnAa £5 %, No yactote +2 %
(cornacHo TpeboBaHwam ctaHgapTta EN / IEC 60034-1, pasgen
7.3,30Ha A).

[lBuratenb AOMKeH MCNOb30BATbCA TOMIbKO MO CBOEMY
NPAMOMY Ha3HaueHW0. HOMUHaNbHble 3HaYeHNs 1 YCIoBMA
3KCMyaTaLMW yKa3aHbl Ha NacnopTHON Tabnuuke. Kpome Toro,
JOMKHbI ObITb COOMIOAEHDI BCE TPEOOBAHMSA HACTOALWErO
PYKOBOZCTBA U ARYIUX MHCTPYKLUMIA 1 CTaHAAPTOB.

B cnyuae npeBbileHns yCTaHOBMNEHHbIX Mpeaenos HeOOXoaAMMO
NPOBEPUTD flaHHble ABMraTeNA 1 YCTAHOBKW. 33 JOMONHUTENb-
HoW HGopMaL el obpalantecs B ABB.

MNPy NCNONb30BaHNK B3PbIBOOE30MACHbIX ABUraTeNen ocoboe
BHVIMaHWe creflyeT obpaTuTb Ha arpecC1BHOE BO3MENCTBIE
oKpy»katoLler cpefbl. O6A3aTeNbHO NPOBEPANTE 3aLUTHYIO
OKPAaCKy Ha COOTBETCTBME KIMMATUUECKMM YCIOBUAM, MOCKOMb-
Ky KOPPO3na MOXKET MOBPEANTL B3PbIBO3ALLUTHbI KOPMYC.

NPEAYNPEXAEHUE

HecobniogeHvie ntobbix MHCTPYKLMA MK HapyLieHwe
pernameHTa TEXHUYECKOro OBCNyKMBaHWsA 060pyNoBa-
HWA MOXET MOCTaBUTb MOf Yrpo3y 6E30MacHOCTb U TeM
CaMbIM VCKITIOUNTb BO3MOMXHOCTb MCMOMb30BaHNs
ABUraTens B OMacHbIX 30Hax.

4.2 OxnaxxpeHuve

MpoBepbTe COONIOAEHWE YCNOBWI ANA OCTAaTOYHOM LIMPKYNA-
LWV BO3AyXa BOKPYT ABUraTens. Yoeanutecs, YTo Haxoasaumecs
PAAOM YCTPOMCTBA UK NPAMOE COMTHEYHOE 13/TyUeHne He
HarpeBaloT ABuMraTesb.

Mpv NCNonb3oBaHNK GnaHLEeBbIX ABUraTeneit (Hanpumep, B5S,
B35, V1) Heobxonnmo yoeanTbCa B TOM, YTO UCNOSb3yemoe
KOHCTPYKTMBHOE pellieHre obecneyrBaeT AOCTaTOYHYIO
UVPKYNALMIO BO3[yXa BO/b BHEWHEN MOBEPXHOCTH draHua.

4.3 lNMpaBuna TeXHNKN
6e3onacHoCcTN

PaboTbl no MOHTaXy 1 sKCr1yaTaunm ABuWraTenen Pa3pellaeTcA
BbIMOJTHATb TOJTbKO KBaJ'IVId)I/lLI,I/lpOBaHHbIM cneynanmctam,
MN3y4nBLLIVIM )J,EI;ICTByPOLLJ,VIe Tpe6OBaHl/lﬂ o TexHWKe be3zonac-
HOCTU U TOCYOapCTBEHHbIE HOPMAaTVBbI.

MV BBINMOMHEHWUM PaboT HEOOXOANMO NPEeAOCTaBUTb 3ael-
CTBOBaHHOMY MEPCOHasy COOTBETCTBYIOLIME MECTHBIM MPaBy-
NaMm 3alUTHbIe CPEACTBA AN NPEAOTBPALLIEHNA HECUYACTHbIX
CJlyyaeB BO BPEMA MOHTaXa W IKCMyaTalum 060opyaoBaHus.

NPEAYNPEXAEHUE

CpencTea aBapUNHOIO OCTaHOBa AOMKHbI ObiTb OCHaLLe-
Hbl YCTPOVCTBaMM BNIOKMPOBKM MOBTOPHOrO 3amycka.
Ecnv 6bin BHINOSHEH aBapUIHbIA OCTaHOB, HOBaA KOMaH-
[a Ha 3arycK MOXeT BCTYNUTb B CUITY TONIbKO Moc/e
HaMepeHHOro OTKIOYEHNA BNOKMPOBKYM Nepe3anycka.

Mepbl npepgocTopoXHOCTIA:

1. He HacTynanTe Ha aBuraTens.

2. MNpwW HopManbHOW 3KCNyaTaUmm 1 0CObEHHO NOCe OTKNIo-
UeHWA TemnepaTypa HapyXHOWM NOBEPXHOCTN ABMraTens
MOXET ObITb ropAYen.

3. MpKr MCNONb30BaHMK ABUraTeNen B COCTaBe HEKOTOPbIX
CneumranbHbiX YCTaHOBOK MOXKET MoTpeboBaThcA cobntofe-
HWe 0COObIX MHCTPYKLUMIA (HanpumMep, Npw MCMOMNb30BaHMN
Npeobpa3zoBaTenet YacToTbl).

4. OcTeperanTtech BpalaoLLMXCA AeTanen Apuratend.

5. He oTKpbiBalTe coeanHUTENbHYIO KOPODOKY, KOrfa ABMraTenb
HaXOAWTCA NOA HANPAKEHNEM.

4.3.1 IpynnallCuepynnalll

Oeuratenn rpynn [IC v Il cepTUdUUMPOBaHbLI cornacHo Tpebo-
BaHMAM cTaHaapTa EN60079-0 (2006 nnm 2009) nnun IEC60079-0
(5-a pepakuma).

NPEAYNPEXAEHUNE

YT0ObI CBECTU K MUHUMYMY PUCK, CBA3AHHbIN C SNEKTPO-
CTaTUYeCKUMM 3apAAamMK, OUMLLaTe ABUraTENb TONBKO
BAIaXHOM TKaHbIO MW CPEACTBAMM, HE CO3AAtOLMMY
3bdeKT TpEHUA.
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5. [lBuraTtenv ona B3pbiBOONACHbIX 30H U
YCTAaHOBOK C perynmpyemoin CKOpocTbio BpalleHusA

5.1 O6wume cBepeHmnA

B sTOMm pasfene pykoBOACTBa npuBeaeHbl AOMNMONHUTEIbHbIE
NHCTPYKUMW A4 nBurartenen, NCMOb3yeMbIX B OMaCHbIX 30HaX
C nMUTaHnem o1 I'Ip606paESOBaT€‘J'IF| YaCTOThbl.

KomnaHua ABB MoXxeT 3anpocuTb AONONHUTENbHYO MHbOpPMa-
LMo ANA NPUHATUA PeLeHUA O MPUMEHMMOCTU HEKOTOPbIX
3NEKTPUYECKNX MALLWH, UCMOMb3yeMbIX B CUCTEMAX Crelnant-
HOrO Ha3HauYeHVs UKW Co CneLmnanbHbIMU MOANOUKALIMAMM
KOHCTPYKLUMMN.

5.2 OcHOBHble Tpe6oBaHuNA
cornacHo ctraHgaptam EN m IEC

B3pbiBo6e3onacHblie gBuratenu Tuna «Ex d» n «<Ex de»
[lBuratens HeoOXoAMMO BbIOMPATh TaknuM 00pa3om, UTOObI
MaKCMMarnbHas TeMnepaTypa ero Hapy»KHoW NOBEPXHOCTH
6bina OrpaHMYeHa B COOTBETCTBUM C TEMMEPATYPHBIM KNacCom
(T4, T5 v np.). B 6oNbLINHCTBE CyYaeB An1s 3Toro TpebyeTcs
NHO NPOBOAWTL TUMOBbIE UCTIBbITAHWSA, MO0 KOHTPOMPOBAThL
TemnepaTypy Hapy>KHOW NOBEPXHOCTU BUrATENs.

BonbLLIMHCTBO B3pbIBOOE30MACHBIX ABMraTenen Komnaxmmn ABB,
OTHOCAWMXCA K TeMmnepaTypHOMY Knaccy T4, NpoLnm UcnbiTa-
HVA B coueTaHnu ¢ npeobpasosaTenamm ABB ACS800, ncnons-
3yl0LWLMMM METOA NPAMOTO YNPaBNeHUa KpyTALLMM MOMEHTOM
(DTQ), a Takke ¢ npeobpazosaTenammn ABB ACS550. 3Tn
coueTaHusA Obinn BbIOPaHbl C MCMONb30BAHMEM YKa3aHN,
npuBeaeHHbIX B pasaene 5.8.2.

B cnyuae npumMeHeHUa apyrvx NnpeobpazosaTenell Hanpsaxe-
HMA, NCNONB3YIOWNX METOZ LIMPOTHO-UMMYNbCHOM MOAYALNN
(LWMM), ona noaTBepxAeHUA TEMNOBbLIX XapakTePUCTUK ABWra-
TenA HeoObXOAMMO, KaK MPaBWo, MPOBOAUTL KOMOMHUPOBAH-
Hble NCMbITaHVA. DTU UCMBbITAaHUA MOXHO HE MPOBOANTD, €C/IU
B3pblBOOE30MaCHbIE BMraTENM OCHALLEHb TEPMOAATUMKAMY,
npeAHa3HauYeHHbIMK 1A KOHTPONA TeMNepaTypbl MOBEPXHO-
CTW. Takre fBUraTesiv UMeIoT CleyioLyto AOMOMHUTENbHYIO
MapKMPOBKY Ha NacnopTHOW Tabnunyke: «PTC» ¢ TeMnepaTypo
cpabatbiBaHus 1 «DIN 44081/82».

B cnyyae npuMmeHeHVs npeobpa3oBateneit HanpaxeHns,
ncnonbsyowmx LUMM-ynpasneHe, C MUHYMANbHOW YacTOTON
KOMMYyTaLunu He MeHee 3 Kl Ana npefapuTenbHOro Bbibopa
ABMraTeNA MOXHO MCMONb30BaTh MHCTPYKUMK, MPEeAOCTaBNEH-
Hble B pasgene 5.8.3.

[na nonyyerns nogpobHo nHGopmMaLmm o B3pbiBoHe3onac-
HbIX ABMraTeNAX TemnepaTypHbIX Knaccos T5 1 T6, ncnonbaye-
MbIX C YaCTOTHO-perynupyemsimv npueogamu (UPMM), obpatu-

Tecb B KOMMaHwuto ABB.

AcnonHeHwme c noBbileHHON 3awWwmTo TUNa <Ex e»

ABB He pekomeHayeT Cnonb3oBaTb HU3KOBOSLTHbIE ABMIATENN
Tna «Ex e» co BChIMHOM 0OMOTKOM coBmecTHO ¢ YPI1. 310
PYKOBOACTBO HE PACCMATPUBAET MPUMEHEHME 3TUX ABUraTENen
COBMECTHO ¢ YPT1.

Uckpob6esonacHble gBuratenu Tuna «Ex nA»
CoueTaHwne gsuratens n YPI HeoOXoAMMO NCMbITbIBATb Kak
eAVIHYI0 CUCTeMY U NMOAOUPaTL C MOMOLLbIO PAaCYeToB.

MckpobesonacHble agurateny ABB B uyryHHom Kopryce
NCMbITBIBANMCh B COUYETaHMM C NpeobpaszoBatenamn ABB
ACS800, NCnonb3yloLWmMMM METOL MPAMOTO YNpaBieHna
KpyTaLwmm momeHToM (DTC), a Takxe ¢ NnpeobpazoBatenamu
ABB ACS550. 3T1 coueTaHMa MOXKHO BbIOPaTb C MOMOLLbIO
yKasaHui, NprBefeHHbIX B pasgene 5.8.2.

B cnyyae npumeHeHus apyrix npeobpa3oBatenei Hanpsxe-
HWA, UCMOMB3YIOLLMX METOA WMPOTHO-UMMYIbCHOW MOAYNALMM
(WM), € MUHUMaNbHOM YaCTOTOM KOMMYTaLMK He MeHee 3 Kl
ON5 NpeBapUTENbHOMO BbIOOPa MOXKHO NCMOMb30BaThb MH-
CTPYKLMK, MpeaocTaBiieHHble B pasaene 5.8.3 HacToAwero
pykoBoacTBa. OKOHYaTENbHbIE BENWUNHBI HEOOXOANMO NPOBe-
PATH C MOMOLLbIO KOMOUHNPOBAHHbBIX TECTOB.

[Buratenu B NbiNeB3pbIBO3aLNLLEHHOM UCNOIHEHUN
(DIP, Ex tD)

[Buratens HeobxoOMMO BbIOUPATb TakMM 06Pa3oM, YTOObI
MaKCVMarbHas TemnepaTypa ero Hapy»HOW NOBePXHOCTM
Obina orpaHnyeHa B COOTBETCTBUN C TeMMePaTyPHbIM KNaccom
(Hanpumep T125°C). [Ina nonyyeHUs AONOAHUTENBHOM UHOP-
MalmM O TeMnepaTypHOM Knacce MeHee 125 °C obpallaiitecs B
ABB.

[euratenn ABB B ncnonHenmm «Ex tD» (125 °C) ucnbitbiBanmch
B coueTaHnu ¢ npeobpasosatenamm ABB ACS800, ncnonbsyio-
WYIMW METOA NPAMOTO YNpaBieHusa KpyTALMM MOMEHTOM
(DTQ), a Takxe ¢ npeobpazosaTenamm ABB ACS550. 3n
COYETaHMA MOXKHO BbIOPaTh C MOMOLLBIO YKa3aHWi, NpuBeaeH-
HbIX B pasgene 5.8.2.

B cnyyae npumeHeHus apyrix npeobpa3oBaTenen Hanpsxe-
HWA, UCMOSb3YIOWMX METOL LIMPOTHO-MMMYIbCHOW MOAYALIN
(WNM), ona noaTBepxaeHVs TeNNOBbIX XapakTepucT1K ABMra-
Tens HeOOXOAVIMO, KaK MPaBuo, MPOBOAUTb KOMOUHUPOBAH-
Hble UCAbITAHWUA. DTV UCMBITAHNA MOXHO HE MPOBOANTb, €C/N
asurateny B ucnonHeHumn «DIP» oCHaueHbl TepMoaaTumKamu,
npeaHa3HaueHHbIMK 1A KOHTPONA TEMNEePaTyPbl MOBEPXHO-
CTW. Takne OBUraTenn UMeKT CNeayoWyto AONONHUTENbHYIO
MapKMPOBKY Ha MacnopTHOM Tabnuuke: «PTC» ¢ Temnepatypoit
cpabatbiBaHus 1 «DIN 44081/82».

B cnyyae npuMmeHeHua npeocbpa3oBaTenei HanpaxeHns,
ncnonbsylowmx LUMM-ynpasneHme, ¢ MUHYMANbHOW YaCcTOTON
KOMMYTaLMK He MeHee 3 Kl Ana npensapuTenbHOro Bbibopa
ABUraTena MOXHO MCNONb30BaTb MHCTPYKLMK, NPpefoCTaBNeH-
Hble B pasgene 5.8.3.

5.3 N3onauua oo6mMmoTKn

5.3.1 Mexodyca3Hoele HanpsaxeHus

MaKkcrmanbHO JonycTmoe NMKoBoe mexaydasHoe Hanpsaxe-
HWe Ha KnemmMe ABuraTens Kak GyHKUMA BpeMeHN HapacTaHuA
MMMy/bCa NMoKas3aHo Ha puc. 4.
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Camasn BepxHaAn kpueas «ABB Special Insulation» (CneupanbHas
n3onauma ABB) npumeHaeTca K asuratenam co cneynanbHom
n3onaLmMen 0bMOTOK U YaCTOTHO-PErYMPYeMbIM MPUBOAOM,
koA ncnonHerus 405.

Kpuas «ABB Standard Insulation» (CraHmapTHas nonsaums
ABB) npumMeHsaeTcA KO BCeM [PYrvM ABUraTensiM, paccMaTpu-
BaeMbIM B 3TOM PYKOBO/ICTBE.

5.3.2 @asHele HanpAXxeHUA

[lonycTrmble NKOBbIE HAaNpPAxeHUa Mexay da3ol 1 3emnelt Ha
KNnemmax gBuratens:

CrangapTHada nsonayma: 1300 B (nnkosoe)

CneuwnanbHasa nsonaums: 1800 B (nnkosoe)

5.3.3 Bwi6op usonayuu o6momok onsa
npeo6paszoeameneti ACS800 u ACS550

B cnyyae npumeHeHus oavHOYHbIX Mpeobpa3oateneit ABB
ACS800 ¢ anoaHbiM 6110KOM MUTaHWUA UK NpeobpasoBaTenei
ABB ACS550 nns Bibopa n3onaumum obMOTOK 1 GUIETPOB
MOKHO MCMOSb30BaTh CliefyioLyto TabnuLly:

HomurHanbHoe
HanpsaXeHne NUTaHUS
npeobpasosatens U, Tpebyemasa nzonaumna 0bMOTOK U

dbunbTpbl

U, <6008

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ CTanpapTHan u3onaumsa ABB
CraHpapTHas nzonauma ABB n
dbunbTpbl dU/dt
4
CneumanbHaa mnsonauma ABB

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ (kop vcnonrens 405)
CneuwnanbHana nsonauuns ABB
(kog ncronHeHus 405)

n
Ounbtpbl dU/dt Ha Bbixoze

npeobpasosaTens

[lna nonyyerrs AONOAHUTENBHOM MHOOPMALIMM O TOPMO3HbBIX
pe3ncTopax v NpeobpasoBaTenax C ynpasnaembiMv brokamu
nuTaHWA obpalaiTecs 8 ABB.

5.3.4 Bwi6op uzonayuu o6Momok onsa
ecex Opyaux npeobpasoeamerneli

[MKOBbIE 3HAUEHWA HANPSKEHNA [OIKHBI ObITb OrpPaHMUEHbI
NPUHATBIMK Npeaenamu. [ina NpoBepKM 6e30MacHOCTH paccma-
TPUBAEMOTO TEXHMUECKOTO peLleHna obpaTnutech K pa3paboT-
UMKy cucTembl. [Npu BbIGOPEe ABMraTeNs HEOBXOAMMO YUUTHIBATL
BVISHNE GUNBTPOB.

5.4 TennoBas 3aLnTa O6MOTOK

Bce gsuratenu ABB ¢ ncnonHeHvem «Ex» B UyryHHbIX KOpnycax
OCHalleHbl Tepmmnctopamn PTC ana npefoTtepalleHs nosbile-
HWA TemrnepaTypbl OOMOTOK CBEPX MPeAeNioB, YyCTaHOBNEHHDBIX
AN1A NCNONb3YyeMbIX M30NALMOHHbIX MaTeprnanos (06bIYHO
MCNoAb3yeTca Knacc nonauum B nnm F).

APUMEYAHUE

Ecnm Ha nacnopTHOM Tabnnuke He yKa3aHo MHOe, 3TN TepMU-
CTOPbI HE NPeAoTBPALLAT MNPEBbIWEHVE NpeaenbHbIX
3HaYeHW TemnepaTypbl MOBEPXHOCTI ABUraTeNA Ans
COOTBETCTBYIOLINX TEMNEPATYPHbIX Knaccos (T4, TS5 n np.).

CrpaHbl, yTBepavslune aupektunry ATEX

TepMUCTOPbI AOMKHbI ObITh NOACOEAVHEHDI K HE3aBMCKIMOM
penenHomn Lenu, Kotopasa NpefHasHaueHa NCKIIYNTENIbHO ANA
HaAEXHOro OTKMIOYEHNA NO4AYV NUTAHWA Ha ABWraTeNb B
COOTBETCTBMM C TpeboBaHMAMN «OCHOBHbIE NPaBKMa NO TEXHUKE
6€30MacHOCTY 1 NPOU3BOACTBEHHOW CAHWUTAPWMN», U3NOXEHHbIMM
B N. 1.5.1 npunoxerna Il upextrssl ATEX 94/9/EC.

CTpaHbl, He yTBEpAMBWVE AnpeKTMBY ATEX

TepMnCTOPBI PEKOMEHAYETCA NOACOEAVHATL K HE3aBMCMOW
penerHon Lenu, KoTopas npegHasHauyeHa UCKIIoUNTENIbHO ANA
HalEKHOTO OTKJIIOYEHWA NOAAYN MUTAHNA Ha ABUIaTENb.

NPUMEYAHUE

B 3aBMCMMOCTMN OT MECTHbIX MPaBWT MOHTaXa TePMUCTOPI
TakKe MOXHO NOACOEANHATL K APYTVM YCTPONCTBAM, KPOME
pene; Hanpumep, Ko BXofam ynpasneHuna npeobpasosatens
4acToTI.

5.5 MNogwnnHNKoBble TOKN

[MOAWNAHVKOBbIE HAMPAXKEHNA 1 TOKKU CNeRyeT YCTPaHATb
BO BCEX YCTAHOBKAX C pPerynvpyemon CKOPOCTbIO, UTOObI
obecneunTb HafIeXXHOCTb 1 6e30MacHOCTb PaboThl
obopynoBaHus. Ana 3Tol uenun cneayeT UCnonb30oBaTb
N30/IMPOBaHHbIE NOALMMHUKA UV NOALWMAHNKOBBIE Y31bl,
GUNBTPbI CMHBA3HBIX MOMEX 1 COOTBETCTBYIOLME METOLbI
NpoKnaaKkn kabener v 3azemnerus (cm. pasgen 5.6).

5.5.1 YcmpaHeHue noOWUNHUKOBbIX MOKO8
0n1s npeobpazoeameneti ABB ACS800 u
ABB ACS550

B cnyuae ncnonb3oBaHusa npeobpa3osateneit yactoTsl ABB
ACS800 1 ACS550 ¢ avoaHbIM 6IOKOM NUTaHWsA (Heynpasnse-
MOE HanpsxeHne NOCTOAHHOIO TOKa) PEKOMEHyeTCA NpumMe-
HATb CreflytoLLyie METObl YCTPAHEH WA ONACHBIX MOAWWMHNKO-
BbIX TOKOB B ABUraTensax:

Tvnopasmep pambl

250 v MmeHbLle

280 -315 1301MPOBaHHbIN MOAWNMHUK Ha
H?UDMBOEHQ‘M cropoHe i
355 -450 301MPOBaHHbIN MOAWNMHUK Ha

HEeNpMBOAHOW CTOPOHE

"

OunbTp CHGA3HbIX MOMEX Ha
npeobpa3zosaTtesne

ABB NCNONb3YeT N30NTMPOBaHHbIE MOAWNMHUKIK C MOKPbITUEM
13 OKCMAa alltoMUHKA Ha HAPYXHOM 1 BHYTPEHHEM KOJ1blLiaX
M C KepaMmmnyeCkMMn TeiaMmn Ka4yeHnA. HOKprTI/Iﬂ 13 OKC1Aa
AJTIOMUNHNA TakXKe O6pa6aTbIBaPOTCﬂ repMeTn3InpyoLWnm
MaTepranom ana npegorspalleHnAa MOOHMKHOBEHWA TRA3N U
B/1arn B MOPUCTYIO CTRYKTYRY MOKPbITUA. Tun n3onaunmn
NOAWNMHKKA YKa3aH Ha I'IaCI'IOpTHOIZ Tabnuuke aBuratend.
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3mMeHeHWe T1na NoAWMAHWKA UK MeTofa 13onaummn 6es
paspeweHna ABB 3anpelyeHo.

5.5.2 YcmpaHeHue noOWUNHUKOBbIX MOKO8
01 ecex Opyaux npeobpasoeameneli

OTBETCTBEHHOCTb 3a 3alUTY BAraTeNa 1 NOACOEANHEHHOTO K
Hemy 000PY0BaHMA OT OMACHbIX NOAWMMHUKOBbLIX TOKOB HeceT
nonb3oBatesnb. MOXHO CnefoBaTb MHCTPYKUMAM, NpUBeaeH-
HbiM B pasaene 5.5.1, Ho X 3GGEeKTUBHOCTb HE MOXeET OblTb
rapaHTMPOBaHa BO BCEX CyYasX.

5.6 NMpoknagka kabenen, 3asemne-
HUe N 3N1IeKTPOMArHUTHaA co-
BMeCTUMOCTb

YTo6bl 0becneunTts Hagnexaliee 3asemieHune 1 cobnogeHne
BCEX MPUMEHMMbIX TPEOOBAHWI MO SNEKTPOMArHUTHON COBME-
CTUMOCTW, ANA ABUraTenell MoLHOCTbIo cabile 30 KBT cnepyet
MCMOSb30BaTh SKPAHMPOBAHHbBIE CUMMETPUYHBIE Kaben v
KabenbHble YMIOTHEHNS, 06eCNeUMBaIOLLNE SNEKTPOMATHUTHYIO
COBMECTVMOCTb, TO CTb KabesnbHble BBOAbI C 360-rpafyCHbIM
3a3emnenunem. na asurateneit HebonblLLOo MOLHOCTY PeKo-
MEHYETCA MPUMEHATb CUMMETPUUHbBIE 1 SKPAHNPOBaHHbIE
kabenn. Heobxogmmo obecneymtb 360-rpaaycHoe 3a3emneHvie
BCEX KabenbHbIX BBOJOB, KaK OMMUCAHO B MHCTPYKLMM MO
MOHTaXy KabenbHbix ynnoTHeHui. CKpyTuTe 3KpaHbl kabenei B
KMy Tbl M TPUCOEANHNITE WX K BnKaliwen Knemme/wmnHe
3a3eMIEHMA BHYTPU COEAVHUTENBHOM KOPOOKMX, Likada
npeobpasosaTtens v T.n.

NPUMEYAHUE

Bo Bcex Toukax nogknoyeHna HeobXo4MMO MCNONb30BaTh
KabenbHble ynnoTHeHus, obecneunsatouime 360-rpagycHoe
3a3emneHue, HanpumMep, B ABuratene, npeobpasosatene,
3alMTHOM Mepektodatene (ecnmn UMeeTca) 1 T.4.

[na nsurateneit ¢ kopnycom Tunopasmepa IEC 280 v Bbiwe
HeobxoaMMo 0becneynTb 4ONONHUTENIbBHOE BblpaBHNBaHWE
NOTEHLIMANOB MEXAY KOPMYyCOM fiBUraTens v MPUBOAVMbIM
obopyAoBaHVEM, KpOME Clyyas, Korfa ABuratenb 1 NpUBOAW-
Moe 060pYyAOBaHMeE yCTaHOBEHbI Ha ObLLeM CTallbHOM OCHOBA-
HUK. B 3TOM Ciyuae cneflyeT NpoBepUTb MPOBOAUMOCTb
CTaNbHOro OCHOBAHMA Ha BbICOKMX YacTOTax, HanpuMep, nyTem
M3MepeHnsa pasHOCTY NOTEHLMANOB MeXay AeTanAmMu.

bonee noapobHy0 MHGOPMALMIO O 3a3eMIeHUN 1 NOACOenN-
HEeHWK Kabeneln 4aCcTOTHO-PeryIMpPyemMbIX MPUBOACB MOXHO
HalTW B PYKOBOACTBE «3a3emieHne 1 NofcoeuHeHne cnucTe-
Mbl mpuBofa» (Koa: 3AFY 61201998); maTepuansl No obecneve-
HWIO BbINONHeHWs TpebosaHUi SMC npuBefeHbl B PYKOBOA-
CTBaX MO COOTBETCTBYIOLIMM NPeobpa3oBaTensm.

5.7 Pabouas ckopocTb

[Mpw paboTe CO CKOPOCTAMM BbilE HOMUHANBHOM CKOPOCTY,
yKa3aHHOW Ha NacnopTHOW Tabnnyke asuratens, HeobXoaMmo
ybeanTbCa, UTO He NpeBbilleHa MakCcMManbHaa 4onycTman
CKOPOCTb BPaLleHNA ABMraTensd uiv npeaenbHas CKOpoCTb
BCeW YCTaHOBKM.

5.8 Bbi6op aBuratensa gna
YCTaHOBOK C perynmpyemom
CKOPOCTbIO BpalleHus

5.8.1 O6wue ceedeHus

B cnyyae npumeHeHus npeobpaszosatenein ABB ACS800 ¢
NPAMbIM YNPaBAEHMEM KPYTALLMM MOMEHTOM 1 Npeobpa3osa-
Tenen ACS550 ana Bbibopa ABUraTens MOXHO 1CMob30BaTh
KPWBbIE HAarpy304HOWM CMOCOBHOCTH, MOKa3aHHbIe B pa3fenax
5.8.2 1 5.8.3, nnn cneumansbHyto nporpammy ABB DriveSize. 3ty
Nporpammy MOXHO 3arpy3uTb C Beb-cainta ABB (www.abb.com/
motors&drives). KpuBble Harpy304HOM CNOCOOHOCTM NOCTPOe-
Hbl 419 HOMMHANBHOMO HAMPSXKEHNA MUTAHKA.

5.8.2 Bvi6bop 0suzamens onsa
npeobpasosameneti ABB ACS800 c
HenocpeOCMeeHHbIM ynpasJieHuem
KpymAwum MomMeHmom

KpuBble Harpy304HoW CrocoOHOCTY (MK [OMYCTVMO Harpy3-
K1), NPefCTaBeHHble Ha PUC. 5 1 6, MOKa3blBaOT MAKCKIMabHO
LONYCTUMbBIN HEMPEPbLIBHbIV KPYTALLMIA MOMEHT Ha Bany
LBUraTend B 3aBUCUMOCTM OT YaCTOTbl HANPAXKEHNA MUTaHWA.
BbIXOLHOM KPYTALMI MOMEHT JAETCA B MPOLIEHTax OT HOMM-
HaNbHOTO KPYTALLEro MOMEHTA ABUraTens.

NMPUMEYAHUE

[NpeBblWeHNe MaKCMManbHOW CKOPOCTW BUraTeNA He
BONYCTUMO [1aXKe eC/IN KPYBble Harpy304HON CNOCOBHOCTH
pocturatot 100 Iu.

C Bonpocamu o BbIbope ABMraTenelt U TMNoB 3aLuThl, He
npencTaBneHHbIX Ha pruc. 5 1 6, obpallaTtecs B ABB.

5.8.3 Bwi6op 0suzamens onsa
npeo6bpasosameneli ABB ACS550

KpuBble Harpy304Ho CocoOHOCTY (MK [OMYCTYMON Harpy3-
K1), NPefCTaBeHHble Ha PUC. 7 1 8, MOKa3blBaOT MAKCKIMabHO
LONYCTUMbBIN HEMPEPbLIBHBIV KPYTALLMIA MOMEHT Ha Bany
LBUraTena B 3aBUCUMOCTM OT YaCTOTbl HANMPAXKEHNA MUTaHWA.
BbIXOLHOM KPYTALMI MOMEHT LAETCA B MPOLIEHTax OT HOMM-
HaNbHOTO KPYTALLEro MOMEHTa ABUraTens.

MpumeydaHne A. Kprgble Harpy3o4HOM CNOCOBHOCTY, NpeaCcTaB-
NeHHbIe Ha pYC. 7 1 8, NOCTPOEHbI A4 YacTOTbl KOMMYTaLmnm 4
K.

MpumeuaHne b. Ana yCTaHOBOK C MOCTOSAHHbBIM KPYTALLIMM
MOMEHTOM MUHUMANbHO JOMYCTMMas HEMPEPLIBHO NOAJEPXM-
BaemMas pabouas YacToTa cocTasnset 15 I,

MpumedaHue B. [Ina yCTaHOBOK C KBaPATUUHbIM YNpaBneHnem
KPYTALM MOMEHTOM MUHUMATbHO JOMYCTUMAA HEMPEPLIBHO
noaaepXrBaemas pabouasn yactota coctasnset 5 M,

NMPUMEYAHUE

[NpeBbilleHe MaKCMMaNbHOW CKOPOCTY ABUIaTeENs He
BONYCTUMO [1aXKe eC/IN KPYBble Harpy304HON CNOCOBHOCTH
pocturatot 100 Iu.
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C Bonpocamu o Bbibope ABurateneit U TMNoB 3aLyuThl, He
npencTaBneHHbIX Ha puc. 7 1 8, obpaliaiTtech B8 ABB.

5.8.4 Bvi6bop 0suzamens onsa
npeobpasosameneli c LLINM-
ynpaeneHuem

MpeaBapuTenbHbIN BEIOOP MOXHO CAENaTh Mo KPYBLIM Harpy-
30YHOW CMOCOBHOCTM, MOKAa3aHHBIM Ha PUC. 7 11 8. DT KpuBble
MOCTPOEHbI /1 YaCTOTbl KOMMYTaLMK 3 KILi. YTOObI rapaHTUpO-
BaTb H6e30MacHyt0 PaboTy, HEOOXOAUMO NMOO UCMBITATb Bbl-
HpaHHyto KOMBUHALMIO, MO0 NCMOMb30BaTb TEPMOAATUUKN /1
KOHTPOMA TeMMepaTypbl MOBEPXHOCTMU.

NPUMEYAHUE
DakTnueckan TennoBas Harpy3ouHasa CNoCOBHOCTb fpuraTe-
NA MOXET OTIMYATLCA OT MPEeACTaBNeHHON Ha PUCYHKaX.

5.8.5 KpamkoepemeHHble nepezpy3Ku

[na B3pbiBOOE30MNaCHbIX ABUraTenen ABB obbiuHO npeaycmo-
TPEeHa BO3MOXHOCTb KPDAaTKOBPEMEHHOWM Neperpysku. Ana nony-
UEHMA TOYHbIX 3HAYEHWI CM. MaCcMOPTHYIO TabNnUKy ABUraTens
nnu obpatutech B ABB.

Meperpy3o4Han CNocobHOCTb onpeaenaeTca Tpems GakTopa-
Mu:

Lo MaKkcmanbHbI KpaTKOBPEMEHHbIN TOK

To [lonycTtman onnTenbHOCTb NepUofa Neperpyskm
Teoo,  Bpems oxnaxaeHvs nocne Kaxaoro
nepvofa neperpyskn. Bo Bpema oxnaxaeHua Tok
I MOMEHT ABUraTeNa AOMKHbI OCTaBaTbCA HIMKE
JONYCTUMbIX NPEenoB, yCTaHOBNEHHbIX AN1A

HEeMNpepPbIBHOM PaboTbl MOA HArPY3KOW.

5.9 Tabnnukm c NacCNOpPTHbIMMN
AAHHbIMI

[BuraTen ona Ansa onacHbIX 30H, NpeAHa3HayYeHHble AnA
PabOoTbl C PEryNMPOBaHUEM CKOPOCTY, AOIXHbI UMETb [1BE
TabNMUKN: CTaHAAPTHYIO TabNMYKY Ans paboThl C MPAMBIM
MyCKOM, 063aTeNbHyI0 A BCex aBuratenel (CMm. puc. 9), n
TabnuuKy AnA YacToTHO-perynpyembix npusonos (YPM).
MpeaycmMoTpeHbl ABa BapuaHTa Tabnuuek ans YPI: ctaHnapT-
HanA Tabnunyka nokasaHa Ha puvc. 10, cneumanbHas — Ha puc. 11,
3HayeHWs B TabnmMyKkax, MoKa3aHHbIX Ha PUCYHKaX, MpYBeAeHbl
TONbKO AnA npumepal

Tabnunuka YPI asnaeTca obs3aTensHOM AN YCTaHOBOK C
perynnpyemoit CKOpPOCTbIO 1 JOMKHA COAepKaTb HEOOXOAM-
Mble AaHHble JonyCTMOoro paboyero amManasoHa. [Ans asurare-
nei, NnpefHa3HadyeHHbIX A1 PaboTbl BO B3PbIBOOMACHBIX
Cpepax C perynmpoBaHieM CKOPOCTH, Ha TabnnuKax AOMKHbI
BbITb YKa3aHbl, Kak MUHUMYM, Ceayiolne napameTpbl:

— Pexum

TN Harpy3ku (MOCTOAHHAA UK KBaApaTUYHAA)

— Tvn npeobpa3oBaTtens 1 MMHMMasbHaA 4acToTa KOMMYTaLMK
NpeaenbHaa MOLWHOCTb UM MOMEHT

[penenbHaa CkopOCTb MK YacToTa

5.9.1 CoolepxaHue cmaHOapmHol mabnuyku
4acmomHo-pezyniupyemoz20 npueooa

CraHgapTHan Tabnuyka YPI, nokasaHHaa Ha puc. 10, copepuT
cnepyoLyo MHbopmaLmio:

HanpsaxeHune nnu ananasoH Hanps»xenu nutanma (VALID FOR)
1 YacToTa ceTu anekTponutaHuna (FWP) Ha npusone

- Tvn gBuratens.

«  MwuHuManbHaa Yactota kommyTaumn anda WIAM-
npeobpasosatenen (MIN. SWITCHING FREQ. FOR PWM
CONV.).

«  [penenbl KpaTkoCpoUHbix neperpy3sok (I OL, T OL, T COOL
), CM. pasgen 5.8.5.

« JlonyCTMMbIN Harpy<atoLWmnin KpyTALLUIA MOMEHT 414
npeobpasosatenein ACS800 C npAMbIM ynpaBneHvem
KpyTALwmm momeHTom (DTC-CONTROL). KpyTAWmMiA MOMEHT
[AETCA B MPOLeHTax OT HOMUHANIbHOTO KPYTALLEro MOMeH-
Ta fiBuratesns.

« JlonyCTMMbIN Harpy<atoLWmnin KpyTALLUIA MOMEHT 414
npeobpasosatenein ACS550 ¢ LUMM-ynpaeneHnem
(PWM-CONTROL). KpyTALmniiz MOMEHT AaeTcA B MPOLeHTax
OT HOMVHA/TbHOTO KPYTALLEro MoMeHTa Asuratend. Cm.
Takxe pasgen 5.8.3.

CraHpapTHadA Tabnuuka YPIM TpebyeT BbINOMHEHWA PAaCYETOB CO
CTOPOHbI 3aKa3unka And NpeobpazoBaHMAa MCXOAHbBIX XapaKTe-
PUCTVIK ABMraTeNA B JaHHble KOHKPETHOro fsuratend. [na
Npeobpa3oBaHMA NpefenbHbIX 3HAUEHW YaCTOTbl B OrpaHuye-
HWA CKOPOCTU Y NPEefeNbHbIX 3HAYEHUI KPYTALLErO MOMEHTa B
OrpaHnYeHuna Toka NoTpebyeTca KaTanor asurateneit Ang
OMacHbIX 30H. B cnyuae HeobxoammocTn B ABB MOXHO 3akasatb
cneumanbHble TabAnyKmM No MHAMBMAYaNbHBIM TpeboBaHNAM
3aKasuuKa.

5.9.2 CoOepxaHue cneyuanbHol mabauyku
4YacmomHo-pezyniupyemMmoz20 npueooa

CneuvanbHan Tabnuuka YPT, nokasaHHas Ha puc. 11, cogepxut
cnepyoline faHHble O ABUraTene 1 yCTaHOBKE C perynpyemon
CKOPOCTbIO BpaLlEHNS:

«  Tun gBuratens.

«  CepunHbIi HOMep aBUraTens.

- Tun npeobpasosatens yactoTsl (FC Type).

- YacToTta kKommyTaumm (Switc.freq.).

< Ocnabnexue Nona nav HOMUHaNbHasA ToYKa ABUraTens
(FW.P).

« CrnncoK KOHKPETHBIX Paboymx Touek.

«  Tun Harpy3ku (NOCTOAHHbBI MOMEHT, KBapaTUUHbIN
MOMEHT M T.M.).

«  Jlnana3oH ckopocTen.

- Ecnum gsuratens ocHallleH TepMogaTyMKamy Ansa Npsamoro
KOHTpONA TemnepaTypbl, Ha TabnmuKke yKasblBaeTCA TeKCT
«PTC xxx C DIN44081/-82». e «xxx» 0603HauaeT Temnepa-
Typy cpabaTbiBaHVA AaTUMKOB.

Ha cneumanbHbix Tabnuukax npueeneHsl JaHHble 48 KOHKPeT-
HOTO ABUraTeNs U KOHKPETHOM YCTAHOBKM, U YKa3aHHble
paboynie TOUKM MOXHO B OOMBLIMHCTBE ClyYaeB UCMOb30BaTh
HEenocpeaCcTBEHHO ANA MPOrPaMMMPOBAHNA 3aLLUTHBIX QYHK-
umnin NpeobpasoBaTtenei.
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5.10 BBop B aKkcnnyaTtayuio
YCTaHOBOK C perynupyemom
CKOpPOCTbIO BpalleHuA

BBof B 3KCMNyaTaUMIO YCTaHOBOK C perynnpyemon CKOPOCTbIO
HEOHXOAMMO BbINMOMHATL B CTPOrOM COOTBETCTBUM C UHCTPYK-
UMAMK, NPVIBEAEHHBIMY B JAaHHOM PYKOBOACTBE, PyKOBOACTBA-
MM MO COOTBETCTBYIOLLEMY NPeobpa3oBaTesio YacToTbl U
MECTHbIMM 3aKOHamV 1 MpaBunaMn. Heobxoammo Takxe
NPVHUMaTb BO BHVMaHMe TpeboBaHWA 1 OrpaHnyeHus, ycTa-
HOBJEHHbIE KOHKPETHOW NPUKNAAHON 3aaden.

Bce napameTpsl, HeobxonvMble [N YCTaHOBKM NpecbpaszoBaTe-
NS, AOMKHbI ObITb B3ATHI C MAaCNOPTHOM Tabnuukn. Hanbonee
4acTo MCMNOsb3yeMmble MapameTpbl:

HomurHanbHOe HanpaxeHve apuratena
— HomMHanbHbIM TOK ABUraTens
HoMmmHanbHasA YacToTa aBuratens
HommHanbHaa CKOpOCTb ABUraTend

— HomwuHanbHas MOLHOCTb ABUraTens

DT NapameTpbl criefyeT 6paTh 13 OHOV CTPOKM CTaHAAGPTHOM
TabIMUKM 3aKpenneHHoM Ha ABuratene, CM. mpumep Ha prc. 9.

MpumeyaHue. B cnyyae oTCyTCTBUA UM HETOUHOCTU TEXHNYEe-
CKMX AA@HHBIX KCMyaTMPOBaTh ABMraTeslb A0 MOMyYeHs
TOUYHbIX 3HaYEHM M MapameTPOB 3arnpeLleHo.

ABB pekomeHayeT ncnonb3osaTh BCe NPefyCMOTPEHHbIE B
npeobpasoBaTtene 1 NOAXOAALME 3ALUNTHbIE GYHKLMM ANA
NoBbIleHWs 6e30MacHOCTU cUCTeMbl. B npeobpasosatensx
06blUHO peann3oBaHbl cnedyiowve GyHKUMM (Ha3BaHNA U

Hanuune GyHKUMIA 3aBUCUT OT Mofenn NpeobpasosaTens):

— MUHMMaNbHasA CKOPOCTb;

— MaKCMManbHasA CKOPOCTb;

— 3aly1Ta OT OMPOKMAbIBAHNSA;

— BPEMA YCKOPEHWA/3ameIeHns;

— MaKCUMasbHbI TOK;

— MaKCMManbHaA MOLHOCTb;

— MaKCUManbHbIA KPYTALLMIA MOMEHT;
— MONb30BaTeNbCKadA KPMBaa HarpysKku.

NMPEOYNPEXXOEHUE

3TN QYHKLMM ABNAIOTCA AOMONHUTENBHBIMU, U HE 3aMeHs-
0T GYHKLMM 6€30MacHOCTL, pPeann3oBaHHble B COOTBET-
CTBUM C TPEOOBAHWAMM CTaHAAPTOB.

5.10.1 lpoepammuposaHue npeobpasosame-
neti ABB ACS800 u ACS550 c ucnone3oea-
HuUem OaHHbIX CMAHOApMHOU mabauyku
qrPn

YbeanTech, 4TO AaHHbIe CO CTaHAAPTHOWM Tabnnukmn YPr1
[eNCTBUTENbHbI ANA PACCMATPUBAEMOrO NPUMEHEHUA, TO eCTb
napameTpbl CETW INEKTPOMUTAHKA (HanpskeHne 1 4acToTa)
COOTBETCTBYIOT AiaHHbIM B CTPOKax «VALID FOR» 1 «FWP».

Ybepnutech B cobniofeHnn TpeboBaHNii, NpeabaBIAEMbIX K
npeobpasosaTtento (TMN Npeobpa3oBaTena n MeTof yrpasne-
HWS, @ TaKXKe 4acToTa KOMMYyTaLUK).

Y6eamTeCh, UTO Harpy3Ka yKNaablBaeTCs B PamKm AOMYCTUMOM
Harpy3Ku1 ANa paccmMaTpUBaemoro npecbpasosarens.

BeeawuTe 6a30Bble HavasnbHble AaHHble, ba3oBble HavasbHble
JaHHble (rpynna napameTpoB 99) ana oboux npeocbpaszosate-
nen [OMKHbI ObITb B3ATHI 13 OAHOW CTPOKM CTaHAAPTHON
Tabnuykm (Cm. Npumep Ha pwc. 9). MNoapobHbie MHCTPYKLMUK
MOXHO HaliT B PyKOBO/CTBE MO Npeobpa3oBaTesnio YacToThl.
BbibpaHHan CTpoKa CTaHAapTHOW TabMYKL AONXKHa COOTBET-
CTBOBaTb 3HaueHUAM napameTpos «VALID FOR» 1 «FWP», a
TaKkXKe ApPYrvm napameTpam CeTu.

B cnyyae npumeHeHua npeobpazosatenein ACS800 ¢ npambiM
yrnpasneHvem KpyTaLymM MOMEHTOM HEOOXOAMMO Takxke 3afaTb
cnepyoLine napameTpbi:

99.08 Motor Control Mode = DTC (meToa ynpaBneHus aurate-
nem)

95.04 EX/SIN REQUEST = EX (BblbOp pexunma ans B3pbiBoOe30-
MaCHbIX ABMraTeNemn UM CMHyCcomaanbHoOro unbTpa)

95.05 ENA INC SW FREQ = YES (orpaHuyeHme MUHVYManbHOM
4aCTOTbl KOMMYyTaL|W)

B cnyyae npumeHeHus npeobpaszosateneit ACS550 Heobxoaw-
MO TaKXe 3aaTb Creflylol|ne napameTpbi:

2606 SWITCHING FREQ = 4 Kl vnu Bblle (4acToTa KOMMyTa-
Lum)

2607 SWITCH FREQ CTRL = 0 (BbIK/T) (ynpaBneHwme yactoToi
KOMMYTaL/1K)

B fononHeHve K yromsaHyTbIM Bbillie 00s3aTeNbHbIM Napame-
TPaMm, HAaCTOATENIbHO PEKOMEHAYETCA UCMOSb30BaTb BCE
NPUMEHNMbIE 3allIUTHBIE GYHKLMM Npeobpa3oBaTens. Heobxo-
OMMblEe JaHHble CrieflyeT B3ATb CO CTaHAapTHOM Tabnuuku YPT
npeobpa3oBaThb B MOAXOAAWMI GopMaT,

5.10.2 lNpoepammuposaHue npeobpasosame-
J1eti ABB ACS800 u ACS550 c ucnone3oea-
Huem OaHHbIX cneyuasibHOU mabauyKu
yen

Ybeamntech, UTo AaHHble cneymansHom Tabanykmn YPI nencren-
TeNbHbl A1 PACCMATPUBAEMOTO MPUMEHEH WS, TO eCTb CeTb
3MeKTPONUTaHNA COOTBETCTBYIOT 3HaUeHWo NapameTpa «FWP».

Ybenutech B cobniofeHn TpeboBaHWi, MpeabaBNAeMbIX K
npeobpasosatento («FC Type» (Tn npeobpa3zosaTens) u «Switc.
freq.» (4acToTa KOMMYTaLUW)).

YbeauTech, UTo Harpy3Ka yknagblBaeTcA B pamKm 4OMYCTUMON
HarpysKu.

BeenuTte 6a30Bble HauanbHble aHHble. bazoBble HauanbHble
NaHHble (rpynna napameTpos 99) ana obounx npeobpasosaTe-
neit AONXHbI ObITb B3ATHI M3 OJHON CTPOKM CTaHAAPTHOW
Tabnuukm (cm. Npumep Ha pwc. 9). NMoapobHble MHCTPYKLMK
MOXHO HalT1 B PyKOBO/CTBE NO Npeobpa3oBaTento YacToThl.
BbibpaHHanA CTpoKa CTaHAAPTHOW TabnnuKm AOMKHA COOTBET-
CTBOBATb 3HaueHWo «<FWP» 1 Apyrim napameTpam ceTu.

B cnyyae npumeHeHus npeobpasosatenein ACS800 ¢ npsambiM
yrnpaBneHem KpyTaLYM MOMEHTOM HEOOXOAMMO TaKXe 3afaTb
cnepyloume napameTpbl:
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99.08 Motor Control Mode = DTC (meToa ynpasneHus aurate-
em)

95.04 EX/SIN REQUEST = EX (Bblbop pexmnma ans B3pbiBoOe30-
MacHbIX ABMraTenem unm cHycomaanbHoro GubTpa)

95.05 ENA INC SW FREQ = YES (orpaHunyeHne M1H1ManbHoOwM
4aCTOTbl KOMMYyTaLW)

B cnyyae npumeHeHus npeobpaszosateneit ACS550 Heobxoau-
MO TaKXe 3aaTb Creflylol|ne napameTpbi:

2606 SWITCHING FREQ = 4 KI'y nnu Bbllwe (4acToTa KOMMYyTa-
Lnm)

2607 SWITCH FREQ CTRL = 0 (BbIKJT) (ynpaBneHue yactoton
KOMMYyTaL1n)

B nononHeHe K yrnoMsaHyTbIM Bhillle 06A3aTelbHbIM Napame-
TPaM, HaCTOATENBHO PEKOMEH/YETCA 1CMOMNb30BaTh BCe
NpUMeHUMbIE 3aLLKTHble GyHKUMKM NpeobpasosaTens. Heobxo-

OMMble JaHHbIE CreflyeT B3ATb CO CTaHAapTHOM Tabnunuky YPTT

npeobpa3oBaThb B NOAXOAALMIA GOPMaT.

6. TexHunuyeckoe
obcnyxnBaHue

NMPEAYNPEXOEHUE

[py OCTaHOBNEHHOM [BUraTeNne B COeANHNTENBHOWM
KOpOOKe MOXeT MpUCYTCTBOBATb HaMpsaxXeHue, NoJaBae-
MO€ Ha HarpeBaTefibHble S1EMEHTbI MW ANA NPAMOro
roaorpesa 0OMOTOK.

NPEAYNPEXOEHUE

Heobxoaumo yunTbiBaTh TpeboBaHuaA ctaHaapTos [EC/EN
60079-17 1 -19, KaCaloLIMXCA PEMOHTA U TEXHUYECKOTO
00CNyKMBaHWA 3N1eKTPOOOOPYAOBAHWA B OMACHbIX 30HAX.
K pabote ¢ Taknum 06opynoBaHuem AOMKHbI JOMYCKaTbCA
TOMbKO NPOLEeALLINe CneLranbHyto MOATOTOBKY M XOPOLWO
3HatoLVMe AaHHble CTaHAAPThl CreUManmncThb.

B 3aBmcKMMOCTI OT XapaKTepa BbINMO/IHAEMbIX pa6OT,
npexae 4yem npucTynntb K pa6OTe c agBurateniem nin
NPBOANMOM MEXaHW3Me, OTKJTIOYNTE U Sa6ﬂOKMpyMTe
ABuratesb. y6eLlI/ITECb B OTCYTCTBWIW B3PbIBOOMACHbIX
ra30B WV Mbl1 BO BPeMA BbINOSIHEHWA pa6OT.

6.1 O6wan npoBepka

1. MpW NpoBeAEHUN NHCIEKLMI 1 TEXHUYECKOTO 0OCNYKIMBa-
HWA UCNOMb3YMTE B KaUeCTBe PyKOBOACTBA CTaHAapThl I[EC/
EN 60079-17, B yacTHOCTW, Tabnmubl 1-4.

2. [epunoanyeckm nposepanTe Asuratess. VIHTepsan NpoBepok
3aBUCUT, HaNpUMep, OT BNaXKHOCTM OKPYatoLLEero Bo3ayxa u
MECTHbIX KNMMATUYECKMX YCIOBUI. VI3HayanbHO 3TOT
MHTEPBaN MOXHO OMNPefenvTb OMbITHLIM MyTem 1 BRoces-
CTBMMW KOHTPONIMPOBATL €ro COOMOAeHNE.

3. [1Buratesnb JOMKEH CONEPKATbCA B UMCTOTE, YTOObI 0becne-
UMTb CBOOOAHYIO LIMPKYIALMIO OXNaXKAaoLWero Bo3ayxa.
Ecnu guratens paboTaeT B NbibHOW Cpefie, CUCTEMY
BEHTUNALMM HEOOXOAMMO NepUoanNYecKr NPoBepATh 1
ounwaTth. nA NbineB3pbiBO3aLLMLLEHHbIX ABMTaTenen «Ex
tD»/«Ex t» BbINONHANTE TpeboBaHWsA crelndrKaumi no
OKpYyXatollel cpefe, onpeaenenHble ctaHaapTom IEC/EN
61241-14.

4. CnepwTe 3a COCTOAHMEM YNNOTHEHNI Bana (Hanpumep,
YNAOTHUTENbHbBIX Konel V-06pa3Horo ceyeHnsa v paavans-
HbIX YMIOTHEHWI) U NPW HEOOXOAMMOCTI 3aMEHANTE 1X.
[MpoBoauTe feTanbHble MPOBEPKM MblNEB3PbIBO3ALLMLEHHbIX
asuratenel «Ex tD»/«Ex t» B COOTBETCTBUM C TPEOOBAHMAMM
cTanaapta IEC/EN 60079-17 (1abn. 4) C pekomeHayeMbIM
NHTepBanom B 2 roga nnv 8000 uacos.

5. CneguTe 3a COCTOAHMEM COEMHEHUN U KpenexHbIX O0NTOB.

6. [poBepAnTe COCTOAHME NOALUNMHUKOB Ha CIyX, KOHTPON-
pyA Hanuumne HeoObIUHbIX LWYMOB, a TaKKe MyTem U3MepeHns
BUOPaLMY 1 TEMNEepaTyPbl NOAWMIHUKOB, KOHTPOSA CMa3KM
MK C MOMOLLbIO KOHTPOSbHBIX NprbopoB SPM. ObpaliainTe
Ha NOAWWMHWKM 0COO0e BHUMaHME, KOrfa UX pacyeTHbIN
CPOK Cy»0bl MOAXOANT K KOHLIY.
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Mpw 0OHAPYKEHWI NPU3HAKOB M3HOCA ABUrATENb CemyeT
pa3obpaTh, €ro y3sibl NPOBEPUTL U MPK HEOGXOAMMOCTH
3aMEHNUTb HOBbIMW. [1p1 3aMeHe NMOALIMMHUKOB HOBble MOALLMM-
HUKM AOMKHbI MO TUMY COOTBETCTBOBATL OPUTMHANbHbBIM. [1pK
3ameHe NMOALIMMHUKOB HEOOXOAMMO 3aMEHUTb YMIOTHEHNS
Basa. KaueCTBO 1 XapaKTepPUCTUKI HOBBIX YMNOTHEHWI JOKHbI
COOTBETCTBOBATb OPUTMHANBHBIM.

Y B3pblBOOE30MaCHbIX ABUraTENEN NEPUOAMYECKI NOBOPAYUN-
BalTe HakaTHYIO FONOBKY CAIMBHOM MPOOKM BO 130exaHve ee
NPUKMNAHWA. DTy OnepaLmio HEOOXOAMMO OCYLLECTBAATL Ha
OCTaHOBNEHHOM ABUraTene. MIHTepBan NPOBEPOK 3aBUCUT OT
BNAXKHOCTM OKPY»KAIOLLErO BO3AYXa Y MECTHbBIX KIMMATUYECKIX
YCAIOBUIA. VI3HauYanbHO 3TOT MHTEPBAN MOXHO ONpeaennTh
OMbITHBIM NYTEM 1 BNOCIEACTBIM KOHTPOMMPOBATL €ro CobI0-
AeHve.

B cnyuae [OCTaBKM ABUraTener, MeLwmnx Knacc 3alumTsl IP 55,
C 33KPbITbIMW NPOBKaMK, KenaTeNbHO NEPUOANYECKN OTKPbI-
BaTb MPOOKK, UTOObI YOeamnTbCA B UNCTOTE CIMBHbIX OTBEPCTIN
1 obecneumnTb BbIXO KOHAEHCATa 13 ABUraTena. 3Ty onepauumio
HeobXoAMMO OCYLLECTBAATb Ha OCTAHOBNEHHOM [iBUraTene C
cobnofeHnem NpPaBu TeXHUKK 6e30MacHOCT.

6.1.1 Pe3epeHble 0suzamenu

Ecnu guraTens B TeueHve IMTENbHOIO NepUoaa BDEMEHN He
3KCMINYaTUPOBANCA U HaXOAWNCA Ha CyHE WY Ha APYTOM
obbeKTe, rae noaepranca BubpaLmm, HeobxoaUMo npeanpu-
HATb ClefytoLvie Mepbl:

1.Kaxmble nBe Heaenu Ban Asuratesns HeobXoaMMo NPOBOPaYN-
BaTb (C COCTaBNEHWEM COOTBETCTBYIOLErO OTYETa) C MOMO-
LblO MYCKOBOW CKCTeMbl. B cnyyae, ecnm 3anyck no nobon
NpUYMHE He NPEACTaBNAETCA BOSMOXHbIM, Ban HEOOXOANMO
MPOBOPaYMBaTb BPYUHYIO, HE pexe OAHOrO pasa B Hefeno,
BbIOVIPAs KaxKkbli pa3 HOBOE MosoxkeHve. Bnbpaums, Bbi3BaH-
Has ApPYrM CyA0BbIM 060PYAOBAHNEM, MOXET NMPUBECTY K
TOUEUHOW KOPPO3MV MOALLMIHUKOB, KOTOPYIO HEOOXOAMMO
CBECTUN K MUHVMYMY MyTEM PEryNAapHOro BKIIOYEHWA UK
MPOBOPAYMBAHMA BPYUHY!IO.

2. ToAWMNHNK HEOBXOAMMO eXEroAHO CMasblBaTb Mpu
NPOBOPaYMBaHNYM Bana (C COCTaBNEHNEM COOTBETCTBYIOLIENO
oTyeTa). ECv Ha NPUBOAHON CTOPOHe ABMraTens yCTaHoB-
NeH POAMNKOBBIV MOALWWMHWK, TO Nepes NPoBOPaUMBaHNEM
Basfla HEOOXOAMMO CHATb TPaHCMOPTHbIV duKcaTop. B cnydae
TPaHCMOPTUPOBKM ABMUraTeNs TPAHCMOPTHbIN GUKCATOP
HEo6XOAMMO YCTaHOBUTL Ha MECTO.

3. Bo u3bexaHvie noBpexaeHWs NoALLNMHNKOB HEOOXOAVIMO
npenoTBPaTUTL BO3AEMCTBIME BUOPALIMM Ha ABUrATENb.
Kpome Toro, Heobxoammo cobniofaTb BCe MHCTPYKLMK,
npvBeeHHble B PYKOBOACTBAX MO BBOAY ABWUraTesis B
3KCMUTyaTaLmio 1 ero skcryaTaumn. B cnyyae Hecobnioae-
HVISt STUX MHCTPYKUMI AENCTBUE rapaHTUW He pacnpocTpa-
HAETCA Ha NMoBpeXaeHVe 0OMOTOK M MOALIUMHUKOB ABMUraTe-
na.

6.2 Cmaska

NPEAYNPEXAEHUE
OcTeperantech BpallatoLMxca ageTanen!

NPEAYNPEXAEHUE

MHorue cma3ouHble MaTepuranbl MOMYT pasapakaTtb KOXY
VNW BbI3biBaTb BOCManeHwue rnas. Cobnoparte Bce Mepbl
NPEAOCTOPOXKHOCTY, MPEAMNCAHHbIE U3TOTOBUTENEM
CMa304HbIX MaTEPKAOB.

Trnbl MOALMMHMKOB YKa3aHbl B COOTBETCTBYIOLMX KaTasnorax
M3Oennii, a TakKe Ha Tabnnuke C NacropTHbIMK AaHHBIMN AR
BCEX ABUraTenen, 3a UCKNoYeHNeM ABUratenein Cambix Masbix
TMNOPAa3MePOB.

HapeXHOCTb ABNAETCA KM3HEHHO BaXKHbIM GakTOpOM, onpefe-
NAWWM MHTEPBabl CMasKk1 NOALWMMHMKOB. [1na onpefeneHns
NHTEpPBaNoB cMaskm ABB 1cnonb3yeT npnHumn «L1» (KoTopblit

3aK/II0YaETCA B TOM, UTO 99 % ABuraTenel AOMKHbI rapaHTMpo-
BaHHO OTpaboTaTh C 3aaHHbIM MHTEPBANIOM CMa3KK B TeUeHwe
BCEro CpokKa cykobl).

6.2.1 [Jeuzamenu c NoCMOAHHOU CMA3KoU
NoOWUNHUKO8

OO6bIYHO K NOALLMMHMKAM C MOCTOAHHOW CMa3KoW OTHOCATCA
NOAWNNHUKN 17, 27, 2RS nnn 3KBMBaNEHTHbIX TUMOB.

B cnpaBoOYHbIX Lenax cefyet pyKoBOACTBOBATLCA MPUHLIMMOM,
YTO ANIA KOPMYCOB C TUNopa3smepammn Ao 250 4OCTaTOUHOM
ABNAETCA NEPUOAMYHOCTD CMa3KM MO NpuHLMNY L npu cne-
AytoLLen NPOAOIKUTENBHOCTM SKCNyaTauun. B ciyyae aKc-
nyaTaummn npun 6onee BbICOKONM TemnepaType 06paTnTech 3a
KOHCynbTauuneit B ABB. MprbnusntensHaa dopmyna ans
nepeBoja 3HayeHun L, B 3HadeHua L ;L =27 xL,.

MoTouacbl 4nA NOAWWIMHUKOB C MOCTOAHHOW CMa3kow nNpwu
TemnepaType okpyxatoLlern cpeabl 25 1 40 °C:

Tunopasmep MoTouacbi MoTouacbi
Kopnyca Yucno noniocos npu 25 °C npu 40 °C
71 2 67 000 42 000
A oo seon0”
2 100,000 65000 .
4-8 100 000 96 000
7 a0 s
A8 100000 89000 .
e 67000 42000
A8 100,000 77000
2 60 000 38000
ooooo T aon0”
e 55000 34000
4-8 100 000 70 000
e 41000 25000
s S 95000 60000 .
L 36000 23000 ..
.S 88 000 26000 .
2 31000 20000
4-8 80 000 50 000

JlaHHble gencTBuTeNbHbI ANa YactoTsbl 60 .
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STV 3HaUYeHUA AENCTBUTENbHDI ANA AOMYCTUMbIX 3HAUYEHUN
Harpysku, NpuBeAeHHbIX B KaTanore nsgenvin. [JaHHslie ana
Pa3NYHBIX YCNOBUI MPUMEHEHWA 1 Harpy3Ku CM. B KaTanore
n3pennii unm obpatntecs B ABB.

Bpel\/\ﬂ pa6OTbI B YacCax O1Ad BEPTNKa/IlbHO YCTaHOB/IEHHbIX
[BUraTenern BABoOe MeHble YKa3aHHbIX BbllLe 3HAYEHNN.

6.2.2 [leuzamenu co cmasvsieaembiMu
noowunHuUKamu

Tabnuuka c ykasaHUAMU NO cMa3Ke 1 o6Lwme coBeTbl MO
cmaske

Ecnun aBnratesnib OCHalleH Ta6J'II/IL—IKOIZ C YKa3aHVAMM MO CMa3ke,
cobnoaanTe NpnBeaeHHble Ha Tabnuke 3HaueHws.

Ha Tabnunuke C ykazaHMAMKU NO CMaske onpefensioTcsa MHTEpPBa-
bl CMa3KM C yYETOM OCOOEHHOCTE MOHTaxKa, TeMMnepaTypbl
OKpY’KaloLLEeM cpefibl M CKOPOCTY BpalleHus.

Bo BpemdA nepBoro nycka mnm nocne cMasblBaHWA NOALUNUMHN-
KOB MOXeT BPEMEHHO MOBbILLIATLCA TemnepaTypa (Npubnmnsu-
TenbHO B TeyeHne 10-20 yacos).

HekoTopble ABMraTeNn MOryT OCHALATHCA MPUEMHUKAMM 15
cbopa cTapor cmaszkn. CobntofanTe cneymanbHble MHCTRYKLUK
MO MOMb30BAHMIO TakM 06OPYAOBAHNEM.

Mocne cmasku aeurateneit Tvna «DIP»/«Ex tD»/«Ex t» Heobxo-
JVIMO OUYNCTUTb TOPLEBBIE WWTbI ABUIrATENA OT MbIIN.

A.Py4yHoe cma3sbiBaHMne

CmasbiBaHue paboTalouero gsmrarens

— M3BnekuTe NpobKM 13 OTBEPCTUIN ANA BbIMYCKa CMA3KX UK
OTKPOWTE KpaH, EC/IM OH NMeeTCA.

- YbenuTech B TOM, UTO CMa304HbIV KaHan OTKPbIT.

— BBeauTe ykazaHHOe KOIMUYeCTBO CMa3Ku B MOALUMMHUK.

— [aite neuratento nopabotatsb 1-2 yaca, YTobbl M3NNLLIKA
CMa3KW BbILLIV 13 NOAWMWNHNKA. 3aKpoWTe OTBEPCTMA ANA
BbIMYCKa CMa3Ku Uv KpaH.

CmasbiBaHVe OCTaHOBJIEHHOrO ABuUraTens

MononHeHne cMa3ku creflyeT oCyWeCcTBNATb Ha paboTatollem

nsuratene. ECnm NOAWNAHNKN HEBO3MOXHO CMa3aTb Ha

paboTalolliem ABuUraTene, Ux CMa3blBaHWe BbINMOHAETCA Ha

OCTaHOBIEHHOM ABMIaTene.

— B Takom cnyuae cHayana Ucnosb3yeTca TONbKO NOMOBMHA
PEKOMEHIYEMOrO KONMYEeCTBa CMa3Ki, 3aTeM ABUraTesio
cnenyeTt faTb NMopaboTaTth B TeUeHNe HECKONbKNX MUHYT Ha
MOMHOW CKOPOCTU.

— [Nocne ocTaHOBa ABUraTeENd BBEAUTE B MOALLMMHNKN
OCTaBLIEECA KONMMUYECTBO CMA3KW.

— [anTe neuratento nopabotatb 1-2 yaca, 3aTemM 3aKpouTe
NPOOKM N9 BbIMYCKa CMa3Ku UV KpaH, eC/ OH YCTaHOBIEH.

b. ABTOMaTnyecKkoe cmasbiBaHne

Ecnn cmasbiBaHve OCyLLeCTBAASTCA aBTOMATUYECKM, HeOOXOaM-
MO HaCOBCEM YAanuTb CIIMBHYIO0 MPOOKY UM OTKPbITb KPaH,
€C/ OH YCTaHOBIEH.

ABB pekomMeHayeT NCMNOMb30BaTb TOJIbKO 3/1IEKTPOMEXaH4e-
CKne CnCTembl.

Ecnm NCMOSIb3yeTCA CMCTEMA aBTOMATUYECKOIo CMa3blBaHNA,
YKa3aHHOE B Ta6nmue KONMMYeCTBO CMa3ku, npunxogAalleeca Ha
KarkablIM MNHTEPBA1 CMa3biBaHWA, CNeAyeT YMHOXNTb Ha TPpW. B
cnydae MoayniAa CMa3Kky Maioro pa3smepa (O,D,VIH-ﬁlBa KapTpnaxa
Ha )J,BI/II'aTEJ'Ib) cnenyert ncnosib3oBatb 06blYHOE KONMYECTBO
CMa3KkWu.

Ecnn cmasbiBaHKe ABYXMOJTIOCHbIX aBuratenem OCyLeCTBIAETCA
aBTOMaTn4eCKun, CrieayeT NpunaepKmMBaTbCA peKOME‘H,D,aLI,I/II;I
OTHOCUTENTbHO CMa30Y4HbIX MaTepranos A1A ABYXTOMHOCHbBIX
[Buratenen, KOTOpPbIE AaHbl B MPUMEYaHNK K pa3feny «Cma3zou-
Hble MaTepunalibl».

Mcnonb3yemasn cMazka AOMKHa NOAXOAUTb ANA aBTOMATUUeCKO-
ro cmasbiBaHuaA. CnefyeT 03HaKOMUTLCA C PeKOMEHAAUMAMM
MOCTaBLLUMKA CACTEMbBI aBTOMATUYECKOTO CMa3biBaHWSA U N3roTo-
BUTENA CMA3KM.

Mpumep pacueta KoMyecTBa CMa3Ku ANA CUCTEMbI
ABTOMAaTUYeCKOro cMasbiBaHUA

Cnctema LeHTPanbHOro CMasblBanua, apuratens [EC M3_P 315,
4-NONIOCHBIN, neKTpoceTb Ha 50 T, MHTEPBAN CMa3biBaHMSA
cornacHo Tabnuue 7600 u/55 r (NprBoaHaa cTopoHa) 1 7600
4/40 r (HenpUBOAHaA CTOPOHA):

(NC) MC =55r1/7600 y*3%24 = 0,52 r/neHb
(HNC) UC =401/7600 u*3%24 = 0,38 r/aeHb

Mpumep pacueta KonmyecTBa CMa3Ku ANA OQHOIO
moayna (KapTpugxa) AnAa aBTomMmaTuyeckoro cMasbiBa-
HUA

(NC) MC=551/7600 4y*24 = 0,17 r/neHb

(HNC) MC =40r/7600 y%24 = 0,13 r/neHb

NC = nHtepsan cmasku, MC = nproaHas cTopora, HIMC = HenpueoaHan
CTOPOHa

6.2.3 UHmepeanel cMasvi6aHUA U KOIUYECMB0
cmasku

VIHTepBasibl CMa3blBaHWA A/19 BEPTUKANbHO YCTaHOBIEHHbIX
ABUraTenen BABoe MeHbLLe 3HaUEHWI, NPUBEAEHHDIX B MOKa-
3aHHOW HUXe Tabnuue.

MHTepBanbl CMa3bliBaHWs OCHOBaHbI Ha paboyeit Temnepatype
noawunHmka 80 °C (TemnepaTypa oKpy»*atoLler cpeapl +25 °C).
[MprmeyaHume [NoBbllLeHe TemnepaTypbl OKPyKatoLern cpeabl
BbI3bIBAET COOTBETCTBYIOLLEE MOBLILIEHNE TEMNEePaTyPbI
noawunHmKa. [Mpyr nosblleHUM TemnepaTypbl Ha 15 °C 3Have-
HVIt AOMKHbI ObITb YMEHbLIEHbI HAMOMOBUHY, @ MPY CHVKEHMN
TemnepaTypbl Ha 15 °C 3HaYeHNA MOXHO YBENWUYNTD B [1Ba Pa3a.

DKCNNyaTaLmMA Ha BBICOKOM CKOPOCTY, HanpumMep, Npu UCnonb-
30BaHNK NpeobpasoBaTenen YacToTbl, UK Ha HU3KOM CKOPO-
CT1 C 6ONBLIOW Harpy3kom NoTpebyeT COKpalleHNa MHTePBa-
JTOB CMa3blBaHWA.

NPEAYNPEXAEHUE
MpeBbllieHKe MaKCUManbHoM pabouer TemnepaTtypbl
CMa3Kv 1 noaWwmnnHWKoB, +110 °C, HegonyCcTUMO.

Takxe HenonyCcTrMo npesbllleHne pacquHoM MaKCn-
MasbHOM CKOPOCTW BpalleHnA ABUraTend.
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Tunopasvep  KonmuectBo cMas3kn  KOAMYeCTBO CMaskn 3600 3000 1800 1500 1000 500-900
Kopnyca r/noawnnHnk (MNC) r/noawmnnHnk (HMC) 06/MNH 06/MUH 06/MUH 06/MUH 06/MUH 06/MNH
LlapuKoBble NOAWNMHNKINA WHTepBan cmasbiBaHUA B MOTOYacax

3 13 7100 8900 14300 16300 20500 21600
IE 15 6100 7800 13100 15100 19400 20500
2 15 4300 5900 11000 13000 17300 18400
23 20 3600 5100 10100 12000 16400 17500
o 23 2400 3700 8500 10400 14700 15800
% 35 1900 3200 - - - -
0 40 - 7800 9600 13900 15000
35 35 1900 3200 - - - -

55 40 - 5900 7600 11800 12900
33 35 1900 3200 - - - -
0 40 - 4000 5600 9600 10700
0 40 1500 2700 - - - -
& 55 - 3200 4700 8600 9700
40 40 1500 2700 - - - -
95 70 - 2500 3900 7700 8700

Ponvkosbie NOAWNNHUKNA WHTepBan cmasbiBaHUA B MOTOYacax

I 13 3600 4500 7200 8100 10300 10800
15 15 3000 3900 6600 7500 9700 10200
20 15 2100 3000 5500 6500 8600 9200
3 20 1800 1600 5100 6000 8200 8700
E 23 1200 1900 4200 5200 7300 7900
3 35 900 1600 - - - -
40 40 - 4000 5300 7000 8500
3% 35 900 1600 - - - -
5 40 - 2900 3800 5900 6500
33 35 900 1600 - - - -
0 40 - 2000 2800 4800 5400
0 40 - 1300 - - - -
& 55 - 1600 2400 4300 4800
490 40 - 1300 - - - -
95 70 - 1300 2000 3800 4400

6.2.4 Cma3so4yHble Mmamepuanel

NPEAYNPEXAEHUE

He cmelwmBaiiTe pasHble cMa30o4Hble MaTepuanbl.
HecoBMeCTMMOCTb CMa3oK MOXET MPUBECTM

K MOBPEXAEHMIO MOALMMHMKA.

[1ns NONoONHeHNA CMasKkin cnegyeT NPUMEHSTb TOMbKO NpeaHa-
3HAUYEHHYI0 CMeLManbHO ANd WapUKOBbIX MOAWMNMHUKOB CMa3Ky
CO CneayoLLMM CBONCTBAMM:

— BbICOKOKAYeCTBEHHAA CMa3Ka C KOMMAEKCHbIM IUTUEBBIM
MbISTOM ¥ C MUHepanbHbIM 1nn FNAO-macnom;

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

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

— TemnepaTypHbln Arana3oH ot -30°C go +140°C, npu Henpe-
PbIBHOM pexkvime paboTbl.

*) LnA BepTVKanbHO YCTaHaBNMBaeMbIX ABUraTeNen Nin
XaPKKMX YCNIOBUIN pEKOMEeHAYETCA MCNONb30BaTh 3HaUeHVe AN
bonee KecTKoW rpaHuLbl AnanasoHa.

YKa3zaHHas Bbllle cnelndrKauma CMaskn AeCTBUTENbHA, €CU
TemnepaTtypa okpy<atoLlen cpeabl Boiwe -30 °C n Hke +55 °C,
a TemnepaTypa NoAWNAHNKOB HUxe +110 °C; B MHbIX ClyYanx
006paTUTECh C BONPOCOM O MOAXOAALLEM THMe CMa3KK B ABB.

Cma3ky ¢ TpebyembiMy CBOMCTBaMM MOXHO NPUobpecT y Bcex
OCHOBHbIX M3rOTOBUTESEN CMA30UHBIX MATEPUASIOB.

PekomeHayeTCA MCNONb30BaTb MPUCAAKM, OAHAKO OT M3roTOBM-
TeNA CMa3ouYHOro MaTepuana TpebyeTca NoNyUUTb MUCbMEHHYIO
rapaHTWIo TOro, UTO MPUCAAKN HE MOBPEXAAIOT MOALWMMHUKM U
HEe HapyLaloT CBOMCTBA MCMOMb3yeMblX CMa304HbIX MaTepma-
noB B paboyem AranasoHe Temnepatyp (8 0COOEHHOCTN 3TO
KacaeTcAa npucagok EP).

NPEAYNPEXAEHUE

He pekomeHpgyeTca ncnonb3osath Npucagky EP npu
BbICOKMX TemnepaTypax NoALMNHUKOB 414 ABUraTenen C
TMnopasmepamu Koprnyca 280-450.

,D,OI'I)/CKaeTCFI MCNONb30BaTb Clieaytolme BbICOKOKa4eCTBEHHbIE
CMa3Kku:

— Mobil  Unirex N2 mnmn N3 (Ha 0CHOBE KOMMIEKCHOro
coeuHeHna NnTua);

— Mobil  Mobilith SHC 100 (Ha ocHOBE KOMMIEKCHOrO
coeuHeHna NnTua);

— Shell Gadus S5V100 2 (Ha 0CHOBE KOMTMIEKCHOIO
coeuHeHna NnTua);

— Kluber KlUberplex BEM 41-132 (cneumnanbHas nuTtueBas
OCHOBA);

- FAG Arcanol TEMP110 (Ha 0OCHOBE KOMMIEKCHOro
coeHeHna NnTua);

- Lubcon  Turmogrease L 802 EP PLUS
(cneyvanbHas NUTHEBasA OCHOBA);

- Total Multiplex S 2 A (Ha 0CHOBE KOMMIEKCHOTO

coeivHeHVA NNTUA).
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NMPUMEYMAHUE

Ecnm KO3dPULIMEHT CKOPOCTY N8 BbICOKOCKOPOCTHBIX
2-NOMOCHBIX ABUraTenemn

(paccumTaHHbIM Kak Dm x n, rae Dm = cpegHWin anameTp
NOAWMWMHMKA B MM; N = CKOPOCTb BPaLLEHWS B 00/MIH)
npesbiwaeT 480 000, cnefyeT Bcerga UCMnonb30BaTb BbICOKO-

CKOPOCTHYIO CMa3sKy.

[1nA BLICOKOCKOPOCTHBIX ABMraTenelt B UyryHHbIX KOpnycax
MOXHO MCNOb30BaTh ClefyloLme CMasKu, He CMeLIVBadA X CO
CMa3KaMK Ha OCHOBE KOMMAEKCHOIO COeNMHERNA NUTUA:

- KlUber
Hbl);
— Lubcon Turmogrease PU703 (Ha 0CHOBE MOAVMOUYEBMHDI).

Kliber quiet BOH 72-102 (Ha oCHOBE NOANMOYEBM-

Ecnm NCNONb3YytoTCA ApYyrie CMa304Hble Matepuanbl:

YTOYHWUTE Y N3rotoBUTENA, COOTBETCTBYET /1N Tpe6yeM0e
Ka4yeCTBO CMa3KM Ka4eCTBY YKa3aHHbIX Bbllle CMa304YHbIX
MaTepranoB. MHTepBaJ’IbI CMa3blBaHWA OCHOBaHbl Ha NpuBeaeH-
HbIX BbllL€ BbICOKOKa4YeCTBEeHHbIX CMa3Kax. HpMMeHeHV]e Apyrnx
CMa30K MOXeT ﬂOTpe6OBaTb YMeHblUeHWA NHTePBasla CMa3blBa-
HWA.

B cnyyae COMHeHMM OTHOCUTENIbHO COBMECTUMOCTM CMa30UHbIX
maTepuanos, obpaTtutecs B ABB.

7. NMNocnenpopa)xHoe
obcnyxnBaHue

7.1 3anacHble yactum

3anacHble YaCTu JOMKHbI ObITb OPUTMHANBHBIMU U Of00PEH-
Hbimn ABB, ecnin He oroBopeHo nHoe.

Heobxoanmo cobnioaath Tpebosanma ctaHaapTa I[EC 60079-19.

Mpw 3aKa3e 3anacHbIX YacTel HEOOXOAMMO YKa3aTb CEPUIHDIN
HOMep [iBUraTens, NoHoe 0bo3HaueHve 1 KoL U3aenus,
yKa3aHHble Ha MacNopPTHOM Tabnnuke ABUraTens.

7.2 Pa36opkKa, coopka n
nepemaTbiBaHue 06MOTOK

Mpou3soanTb pasbopky 1 cOOpKy ABWraTens 1 nepemaTbisa-
HVe 0BMOTOK CneayeT cornacHo TpeboBaHmAM cTaHaapTa [EC
60079-19. YKazaHHble paboTbl JOMKEH NMPOU3BOANTD TONBKO
N3rotoBuTenb, T. €. ABB nnn ynonHomoueHHbIn naptHep ABB no
PEMOHTY.

3anpeleHo BHOCUTL NioOble M3MEHeHWA B eTanw, obpasyto-
e B3pbiBOGE30MACHYI0 060I0UKY 1 obecneynBatoLme
3alWuWTy OT NbiAK. Kpome Toro, Heobxoanmo ybeamnTbea B
OTCYTCTBWN NPENATCTBUIM ANA BEHTUNALMM.

MNepemaTbiBaHe OOMOTOK paspeLleHo BbIMOMHATL TOMNbKO
YNONHOMOYeHHOMY napTHepy ABB no pemoHTy.

[Mpv yCTaHOBKe TOPLEBbLIX LMTOB NN COEAVHUTENBHOM
KOPOOKM Ha KOpMyC B3pbIBOOE30MaCHbIX ABMraTenen ybeau-
TECb, YTO Ha LEHTPUPYIOLLMX BbICTYNax OTCYTCTBYIOT Kpacka u
rpA3b, N HAHECUTE Ha HUX TOHKUIM CoM cMa3ku. Takxe ybeau-
TECb, YTO KpenexKHble BONThI MMEIOT TaKyI0 e NPOYHOCTD, KaK 1
OPUMMHANBHBIE, UMW KaK MUHUMYM HE MeHbLLYIO, YeM YKa3aHHasA
Ha pame. pu yCTaHOBKe TOPLIEBLIX LMTOB Ha KOPMYC Mblies-
3pbIBO3aLLMLLEHHBIX ABMraTenen Tmna «DIP»/«Ex tD»/«Ex t» Ha
LeHTPpUPYIOLLME BbICTYMbl HEOOXOAMMO HaHeCTW CreunanbHyto
YNAOTHAIOLLYIO CMa3Ky Unu repmeTuk. CneayeT ncrnonb3osaTb
Te »Ke MaTepuarbl, KOTOpble MPUMEHANNCH NPW NepBOHaYab-
HoW cbopke ABWraTena aaa Takoro B1Aa 3almThl.
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7.3 MNogwnMnHMKN
MoawmnHrKK TpebytoT 0coboro yxoaa.

[leMoHTa NOALIMMHUKOB CreayeT BbINOMHATL C MOMOLLbIO
cneLmanbHbIX CbeMHMKOB; YCTaHaBAMBATb MOAWMMHUKM
cnenyeT HarpeTbiMm UK C MCNOMb30BaHWEM NOAXOAALLEro AnA
3TOW Uenn CneumHCTpyMeHTa.

3ameHa NMoAWNMHUKOB ONUCHIBAETCA B OTAENbHOM HpoLope,
KOTOPYIO MOXXHO NONy4YnThb B OTAENe npofdax ABB. MNpu 3ameHe
NOAWWMHVKOB MblNeB3PbIBO3aALMLLEHHbIX ABUraTENEN T1Ma
«DIP»/«Ex tD»/«Ex t» nprmMeHsATCA 0cobble peKomeHaaLmum
(NoCKonbKy BMeCTe C MOALMAHMKAMU CleayeT 3aMeHATb 1
YNAOTHEHNA).

Cobntoaalite MHCTPYKUMK, YKa3aHHble Ha ABuratene (Hanpw-
Mep, Ha 3T1KeTKax). He fonyckaeTcs 3aMeHa NOAWMMHUKOB,
YKa3aHHbIX Ha MacropTHOW Tabnumuke, Ha NOALUMMHUKK [pYroro
™na.

NMPUMEYAHUE

JlloboV peMOoHT ABUraTens, BbINOSHEHHbI KOHEUHbIM
nonb3osaTteniemM 6e3 ABHO BblparkeHHOro ofobpeHus
N3roToBUTENA, OCBODOXKIAET M3rOTOBUTENSA OT OTBETCTBEH-
HOCTW 33 COOTBETCTBWE ABWraTeNA CTaHAAPTaM.

7.4 MNMpoKnagKkv n ynaoTHeHVA

CoeHWTENBHBIE KOPOOKM, KDOME KOPOOOK AnA ABUraTenei
Trna «Ex d», ocHaWaloTCA NPOBEPEHHBIMU 1 O[OOPEHHbBIMM
YMAOTHEHNAMU. B Clyuae 3ameHbl A0MyCKaeTcA UCToMb30BaHme
TONBKO OPUTMHASBHBIX 3aMaCHbIX YacTel.

8. TpeboBaHuMA NoO oxpaHe
OKpYy»Kalowen cpeabl.
YpoBHU Wwyma.

YpoBeHb 3BYKOBOrO AiaBneHus O0MbLIMHCTBA ABUraTenei ABB
He npeBbiwaeT 82 Ab(A) (£3 ab) Npu NUTaHWM OT ceTn Nepe-
MEHHOrO TOKa YactoTom 50 I,

3HauyeHNA YPOBHA WyMa 1A KOHKPETHbIX [iBUraTenel Npueo-
[ATCA B COOTBETCTBYIOWIMX KaTanorax usgenui. Mpw nutaHmm ot
NCTOYHMKA C CMHYCOMOANbHBIM HanpaxeHem yactoTtorn 60 Iy
YPOBHM Wyma Npubnn3ntensHo Ha 4 b(A) npeBsbllwatoT 3Have-
HWA, yKa3aHHble B KaTaiorax ugenuin ans vactotsl 50 u.

[ns nonydyeHna faHHbIX 06 YPOBHAX 3BYKOBOIO [JaBNeHWA )15
npeobpa3oBaTensa YacToThl 0bpaTnTech B ABB.

9. Nouck n yctpaHeHune
Henonagok

HacTosAulMe MHCTPYKUWN He OXBATbIBAIOT BCE CBEAEHMIA U
BapViaHTbl OOOPYAOBAHVIA U He OMUCHIBAIOT BCE BO3MOXHbIE
YCNOBWS, KOTOPbIe MOMYT BCTPETUTHCA BO BPEMS MOHTaXa,
3KCMNyaTaLUmMm 1 TEXHUUYECKOrO ODCTYKMBAHMA. 33 AOMOSHM-
TenbHOM nHPopMaLmeln obpallanTecs B 6nmMXanwmin otaen
npoaax ABB.

Ta6bnuua noncka HemcnpaBHOCTeN gBUraTensa
O6CNyXMBaHNEM V1 PEMOHTOM [IBUraTeNA [JOMKEH 3aHMMATbCA
BbICOKOKBaNMOULIMPOBAHHbIV NMepCcoHar, MMetoLLMi COOTBET-
CTBYIOLIME MHCTPYMEHTbI U Haflexalliee 0bopynoBaHue.
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MPOBJIEMA

NMPUYNHA

CNoCOb YCTPAHEHUA

[Buratens He
3anyckaeTtca

[Neperopenv npenoxpaHnTen

YcTaHOBUTE HOBblE npeaoxpaHnTen COOTBETCTBYOLWEro
TWMa N HOMKHasa.

CpabaTbiBaHue No neperpyske

MpoBepbTe MycKaTeb ¥ BbINOMHUTE COPOC COCTOAHMUA
neperpysKu.

HenpaBnnbHOe HanpsxeHve NUTaHnA

MpoBepbTe COOTBETCTBME NMUTAOLIErO HAMPAXEHWA AAHHBIM
Ha NacnopTHOW Tabnnuke 1 KOIGOULIMEHTY Harpy3Ku.

Hel'lpaBl/IJ'IbeIe coenHeHnA

ﬂpOBepre CoeVHeHNA NO CXxeMaM COeANHEHU,
NOCTaBIAEMbIM C ABUraTeniem, 1 rno I'IaCFIOpTHOI?I Tabnunuke.

O6pbi B 0OMOTKe MK Lienu
ynpaBneHus

BO3MOMHbIM MPU3HAKOM HEUCMPABHOCTM ABNAETCH
XKyXoKaHvie BbIKNoYaTens, Koraa OH 3amMKkHyT. [posepbTte
HanMuMe He3aTAHYTbIX COEAVHEHM MPOBOAOB.

MpoBepbTe TaKKe 3aMblKaHWE BCEX KOHTAKTOB YMPABEHNS.

MexaHuueckui gedekt

MNpoBepbTe cBOGOAHOE BPaLEHNe [BUraTENA 1 NPUBOAA.
MNpoBepbTe NOALWMMHVKM 1 CMa3KYy.

KopoTKoe 3amblkaHne cTatopa
HeHagexxHoe nogcoegmHeHne
0BMOTKM CTaTopa

MP13HAKOM 3TOW HEVCNPABHOCTW ABMAIOTCA NeperopesLline
npenoxpaxHnTen. Heobxoammo nepemoTaTb OOMOTKM
asviratens. CHUMUTE TOpUEBbIe WWTbl, HANaUTe aedekT.

HewncnpasHbin poTop

Hposepre NCMNpPaBHOCTb CTE‘D)KHGVI POTOPAa N 3aMblKatoLLNX
Koneu.

Bo3morkHas neperpyska asmratesns

YMeHbLMTE HarpysKky.

OcTaHOBKa fBUraTens

Bo3moxeH 00pbIB B LIEM OOHOM 13

da3

MpoBepbTe Lenu $pa3 Ha Hanuyme obpbiBa.

[lBuratens He NoAXoANUT Ans

3ameHuTe aBuMratenb, Nogobpas COOTBETCTBYIOLMIA TUM

obopynoBaHus 1 TMnopasmep. [POKOHCYNLTUPYIMTECH Y NOCTaBLUMKa
0bopyAoBaHMA.
Meperpy3ka YMeHbLMTE Harpy3Ky.

Hnzkoe HanpsaxeHne

Ybenutech B COOTBETCTBUM HANPAKEHWUA AaHHBIM Ha
nacrnopTHoM Tabnnuke. [NpoBepbTe CoeuHEHNUA.

O6pbIB Lienw

Heperopenm npenoxpaHnTesnn, NpoBepbTe pesie 3allnTbl OT
neperpyskn, CTatop n COCToOAHME KHOMOK.

[Buratens
3anycKkaeTca, 3aTem
OCTaHaBNMBaEeTCA

MponagaHne N1TaloLero HanpaxeHns

[poBepbTe HanMume He3aTAHY TbIX COEANHEHNI TUHNI,
npeaoxpaHnTenei 1 Luenu ynpasneHus.

[Buratens He
NOCTUraeT CBOEN
HOMWHANbHOW
CKOPOCTU

[IBuratens He noaxoauT ans
0bopynoBaHus

[MpOKOHCYNBTUPYMTEC Y NOCTaBL{MKa 06OPYA0BaHNUA NO
noBofy BbIbOpa TWNa ABMUraTens.

Hu3koe HanpAxeHne Ha KnemMmax
ABUraTena 13-3a NageHra HanpaxeHna
B IMHNW

[MpyMmeHnTe Bonee BbICOKOE HanpsKeHWe 1N NMyCcKoBON
TpaHchopmaTop, MO0 yMeHbLUKTE Harpy3ky. [posepbTe
coeavHeHNA. [poBepbTe CeyeHe Kabenei.

bonbuan Harpyska npw nycke

Hposepre Harpysky npwu 3anycke Asmratend.

CNoMaHHble POTOPHbIE CTEPXKHM MK
He3aTAHYTbI POTOP

Ybenutech B OTCYTCTBMM NONOMOK B 3aMblKaIOLLMX KONbLAX.
Kak npaewno, TpebyeTca yCTaHOBWTL HOBbIN POTOP.

O6pbIB B NEPBUYHON Lienu

C NMOMOLLbIO TeCTepa HamauTte HENCMPABHOCTb 1 YCTPaHNTE
ee.

24 - RU ABB Motors and Generators | Low voltage Motors for explosive atmospheres 06-2012




MPOBJIEMA

NMPUYUHA

CNocCob YCTPAHEHUA

Cnunwkom gonrum
Pa3roH ABuraTens
N/ NNV CIULLKOM
bonbluoe
noTpebneHue Toka

136bITOUHaA Harpy3kKa

YMeHbLIWTE Harpy3Kky.

Huskoe HampAaXeHne npu nycke

HpOBepre BENTMYMNHY CONMPOTUBNEHNA. Y6€)J,I/ITer, YyT1O
NCNoNb3yeTcAa Kabenb noaxogAawero ceyeHuA.

HewncnpagHoCTb poTopa

3aMeHnTe POTOP HOBbLIM.

Hu3koe nuTatoulee HanpAaxeHne

OTpeMOHTI/I pyI7IT€‘ NCTOYHUK MUTaHNA.

HenpagunbHoe HenpaBmnbHasa NocneaoBaTelbHOCTb [NomeHanTe coeguHeHMA Ha KNeMmax aBuratens unm Ha
HanpasneHve a3 LUTKE.

BpaLLeHs

Neperpes aBuraTens MNeperpy3ka YMeHbLUUTE Harpy3Ky.

BO Bpems paboThl

OTBepcTnA B KOpNyce uiu
BEHTVNALMOHHbIE OTBEPCTUA
MOryT ObITb 3aCOPEeHbI, BCIeACTBME
uero 3aTpyaHAETCA Hagnexallan
BEHTMNAUMA ABMUraTens.

MpouncTTe BEHTUNALMOHHbBIE OTBEPCTUA ABMraTeNs u
ybeamTech B HOPManbHOM LMPKYNALMM BO3AYXa.

Bo3moxeH 0bpbiB 0gHOM U3 a3
JBuraTens

MpoBepbTe HAAEKHOCTb COeAMHEHII BCEX MPOBOAOB U
Kabenen.

3amblKaHue Ha 3emito

Heobxoanmo nepemoTaTb 0OMOTKI ABUraTeNs.

HecummeTpryHoe nuTatoLee
HanpAXeHe Ha KNnemmax aBuratena

Hposepre npoBoAda, COeANHEHNA U TpchcbopMaTopr

Bubpauma asuratena

HenpasunbHas LeHTPOBKa ABMraTeNs

Ewe pa3 BbINONHUTE LIEHTPOBKY ABMUraTens.

Cnabas onopa

Ykpenute dyHAaMeHT.

OucbanaHc mydTbl

CbanaHcupyite MydTy.

He cbanaHc1poBaH NprBOANMBIN
MexaHm3m

CbanaHcupyiiTe MexaH13M 3aHOBO.

HemcnpaBHue NoAWNIHNKNA

3ameHnTe NoAWMIHWKA.

MNoaWwnnHUKM HECOOCHDI

OTpeMOoHTNpYITe ABUraTENb.

CmecTunmch 6anaHCMpOoBOUHbIE FPY3bl

3aHOBO CbanaHcmpyiTe poTop.

HecornacoBaHHOCTb 6anaHCNPOBKM
poTopa ¥ MydThl (MOMYLINOHKA —
MOJSIHAA LMNOHKA)

3aHOBO BbINOMHMTE 6anchmpOBKy My(l)TbI N OBuratens.

TpexdasHblii AuraTenb paboTaeT B
0ofHOMGA3HOM peXxnme

MpoBepbTe Lienn Ha Hannyme obpbisa.

Bonblion oceBow 3a30p

OTperynupyite NOANMHWKNA MW UCTIONb3YATE NPOKNALKY.

CkpexeT

BeHTUNATOP 3aaeBaeT TOPLEBOW WLNT
WY KPbILKY BEHTUNATOPA

MpaBMIbLHO YCTAHOBUTE BEHTUIATOP.

Ocnabno kpenneHue K GyHOAMEHTY

3aTAHUTe KpenexHble 60NTbI.

LWym asuratens

HepaBHOMePHbIV BO3AYLWHbIV 3330D

MpoBepbTe 1 MCMPaBbTe NOCaAKY TOPLIEBOTO LWTa 1
NOAWWMHUKOB,

Pa3banaHc1MpoBKa poTopa

3aHOBO CcHbanaHcMpyiiTe poTop.
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MPOBJIEMA

NMPUYNHA

CNoCOb YCTPAHEHUA

Ype3mepHbl Harpes
NOALUMMHMKOB

[OrHYTBI UK TPECHYTHIN Ban

BbII_IpFHVlI/ITe N 3aMeHnTe Ball.

[epeTaHyTbil pemeHb

YMeHbLINTE HaTAKeHMe PEMHA.

bonbuioe PaCCToOAHME OO WKMBOB MO
OCK Basla

CABWHbTE WKMB BNVKe K MOALMMHMKY ABUraTENS.

CAVLLKOM Manbii ONaMeTP WKMBa

Vicnonb3yiiTe WKMB OOMbLIETO AnameTpa.

HecoocHoCTb

Mpoun3seamnTe LEeHTPOBKY ABMUraTENSA 3aHOBO.

HepocTatok cMaskm

ObecneybTe Hanvuve B NOAWNMHNKaX CMa3KW JOJTXKHOIO
KayecCTBa 1 B JOJIXKHOM KOTMYeCTBe.

YXygLeHne CBOMCTB CMa3Ku Ui
3arpA3HeHre CMa3oyHOro Matepurana

Yaanute CTapyto CmMasKy, TLaTeIbHO NPOMOMTe
NOAWMMHUKM B KEPOCUHE 1 BBEANTE HOBYIO CMA3Ky.

136bITOK CMa3KkuM

YMEHbLINTE KOMMYECTBO CMa3KM, MOAWUMHMK He OO/MKEH
ObITb 3aM0HEH CMa3Kkoit bornee yem HaMoNOBKHY.

lNeperpyska NOALMMHNKOB

MpoBepbTe LIEHTPOBKY, paauasbHble 1 OCeBble YCUNA.

HOBDG)K}J,GHVIG aprka N JOPOKeK
KayeHrA

3ameHuTe NoAWNNHWK, NpeaBapnTesibHO TWaTeIbHO
Oo4YnCTMB ero NoCagoyHoe MecCTo.
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Low voltage Motors for explosive atmospheres

Installation, operation, maintenance and safety manual
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1. Introduction

NOTE!

These instructions must be followed to ensure safe and
proper installation, operation and maintenance of the
motor. They should be brought to the attention of
anyone who installs, operates or maintains the motor or
associated equipment. Ignoring these instructions may
invalidate all applicable warranties.

WARNING

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

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

1.3 Conformity

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

IEC/EN60079-0 .
IEC/EN 60079-1

Equipment - General requirements

Equipment protection by
flameproof enclosures "d“

IEC/EN600797 - Equipment protection by increased

_safety™e*
Equipment protection by type of
protection "n”

Equipment dust ignition protection

by enclosure “t”

IEC/EN 60079-15

IEC/EN 60079-31

Selection and installation of Ex tD
_(DIP) equipment

IEC/EN 61241-14

IEC/EN600?9-14 Electrical installations design,
_selection and erection

Electrical installations inspections
‘and maintenance

IEC/EN 60079-17

Equipment repair, overhaul and
reclamation

IEC/EN 60079-19

1.1 Declaration of Conformity

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

1.2 Validity

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

Non-sparking Ex nA
series M2A*/M3A*, sizes 71 to 280
series M2GP, sizes 71 to 250
series M2B*/M3B*/M3G*, sizes 71 to 450

Increased safety Ex e
series M2A*/M3A*, sizes 90 to 280
series M2B*/M3H*, sizes 80 to 400

Flameproof enclosure Ex d, Ex de
series M2J*/M3J*, M2K*/M3K*, sizes 80 to 400,
MBKP/JP 450

Dust ignition protection (DIP, Ex tD, Ex t)
series M2V*, M2A*/M3A*, sizes 71 to 280

series M2B*/M3B*/M3G*, sizes 71 to 450
series M2GP, sizes 71 to 250

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

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

IEC 60050-426 Equipment for explosive
“atmospheres

IEC/EN600?91 O Classification of hazardous area
_(gas areas)

Classification of areas — Explosive
_gas atmospheres

IEC 60079-10-1

Classification of areas —
_Combustible dust atmospheres

[EC 60079-10-2

EN61241-0  Electrical apparatus for use in the
v PIESSNICE Of COMbUSiblE dust
EN 61241-1 Protection by enclosure ‘tD’

IEC/EN 61 2411 O WW'Classification of area where
combustible dusts are or may be

present

Note: The very latest revisions of standards, which are not
cited hereby, will introduce a “protection level” and thus
change the marking of the motors. Some new require-
ments are also added to several protection types.

ABB LV motors (valid only for Group Il of Directive 94/9/
EC) can be installed in areas corresponding to the follow-
ing markings:

Zone Equipment  Category  Protection type
protection
levels (EPLSs)
1...8b 26 Ex d/Ex de/Ex e .
2 ....Gbor'Ge’ 2Gor3G  Exd/Exde/Ex e/ExnA
21 b 2D Ex 1D A21/Ex t
22 ‘Db or'Dc" 2Dor3D  ExtD A21, A22/Ex t

According to the EN 500XX series, certified motors have
EEx markings instead of Ex.'Gb'

Atmosphere;
G - explosive atmosphere caused by gases

D — explosive atmosphere caused by combustible dust
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1.4 Preliminary Checks

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

a) Gas group

Industry Location Permitted Example of gas
gas/vapour  equipment
group
Explosive A - Il, A, 1B or [e} Propane
atmospheres B , rliC Ethylene
other than mines IIC o IIorII Hyud'f'(‘)gen/Acetylene
b) Dust group
Dust Permitted Type of dust
subdivision  equipment
group
WA ... A NBorliG  Combustiole fiyings
ms . ....MBorlc Non-conductive dust
e e Conductive dust

c) Marking temperature

Temperature class T1 T2 T3 T4 T5 T6 T125°C T150°C
Max. temperature °C 450 300 200 135 100 85 125 150

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

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

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

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

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

2. Handling

2.1 Reception check

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

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

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

2.2 Transportation and storage

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

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

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

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

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

Motors fitted with cylindrical-roller and/or angular contact
bearings must be fitted with locking devices during trans-
port.
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2.3 Lifting

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

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

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

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

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

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

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

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

Specific lifting instructions are available from ABB.

2.4 Motor weight

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

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

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

Frame Aluminum Cast iron Flameproof

Size Max. weight kg Max. weight kg Max. weight kg

LA .- L e
80 B30 39 i,
oS . . B8 i,
100 80 B L
L. AL .-
L . L. NI U
160 MO 255 288
180 80804 S0
200 220810300
225 20000
250 800 BO0 D00
280 A0S B0 800
BI5 8003800
305 e 20902900
400 e 30993000
450 - 4600 4800

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

3. Installation and
commissioning

WARNING

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

3.1 General

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

Standards EN 1127-1 (Explosion prevention and protec-
tion), EN 60079-14 (Electrical installations design, selec-
tion and erection in explosive atmospheres) and EN
60079-17 (Electrical apparatus for explosive gas atmos-
pheres. Inspection and maintenance of electrical installa-
tions in hazardous areas (other than mines)) and EN
61241-14 (Electrical apparatus for use in the presence of
combustible dust. Selection and installation) must be
respected. Special attention should be paid to dust
ignition temperature and the thickness of the dust layer in
relation to the motor’s temperature marking.

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

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

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

WARNING

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

The type of bearing is specified on the rating plate.

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

For details, see section “6.2.2 Motors with regreasing
nipples”.

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

3.2 Insulation resistance check

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

Disconnect and lock out before working on

the motor or the driven equipment. Ensure no
explosive atmosphere is present while executing

insulation resistance check procedures.

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

WARNING

The motor frame must be grounded and the wind-
ings should be discharged against the frame immedi-
ately after each measurement to avoid risk of electri-

cal shock.

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

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

Windings drenched in seawater normally need to be
rewound.

3.3 Foundation

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

Metal foundations should be painted to avoid corrosion.

Foundations must be even, see figure below, and suffi-
ciently rigid to withstand possible short circuit forces. They
must be desighed and dimensioned to avoid the transfer
of vibration to the motor and vibration caused by reso-
nance.

Ruler

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

4 Foot location
! h 4 /

3.4 Balancing and fitting
coupling halves and pulleys

As standard, balancing of the motor has been carried out
using half key.

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

Foot location

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

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

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

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

3.5 Mounting and alignment
of the motor

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

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

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

Align the motor using appropriate methods.

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

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

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

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

3.6 Slide rails and belt drives

Fasten the motor to the slide rails as shown in Figure 2.
Place the slide rails horizontally on the same level.
Check that the motor shaft is parallel to the drive shaft.

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

WARNING

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

Check that drain holes and plugs face downwards.

Non-sparking & Increased safety motors

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

Flameproof motors

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

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

3.8 Cabling and electrical
connections

The terminal box on standard single speed motors nor-
mally contains six winding terminals and at least one earth
terminal.

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

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

Motors are intended for fixed installation only. If not other-
wise specified, cable entry threads are metric. The protec-
tion class and the IP-class of the cable gland must be at
least the same as those of the terminal boxes.

Ensure only certified cable glands for increased safety and
flameproof motors are used. For non-sparking motors,
cable glands must comply with IEC/EN 60079-0. For Ex
tD/Ex t motors, cable glands must comply with IEC/EN
60079-0 and IEC/EN 60079-31.

NOTE!

Cables should be mechanically protected and clamped
close to the terminal box to fulfill the appropriate re-
quirements for IEC/EN 60079-0 and local installation
standards (e.g. NFC 15100).

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

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

WARNING

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

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

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

Minimum cross-sectional area for protective conductors

Cross-sectional area of phase
conductors of the installation,
S, mm?

Minimum cross-sectional area of the
corresponding protective conductor,
S, mm?

In addition, earthing or bonding connection facilities on the
outside of electrical apparatus must provide effective
connection of a conductor with a cross-sectional area of
at least 4 mm?2.

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

Ensure that the motor protection corresponds to the envi-
ronment and weather conditions; for example, make sure
that water cannot enter the motor or the terminal boxes.

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

3.8.1 Flameproof motors

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

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

Ex d-motors; M3JP

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

Motor type Pole Terminal Threaded Terminal box
M3JP number  box type holes free volume
80-90 ....2:8 25 oaMes A0
100-132  2-8 25 ...2M32 1.0dm? .
160-180  2-8 63 .....2xM40 40dm° .
200-250  2-8 160 ...2XM50 10.5dm? .
280 2-8 210 2xM63 24dm®
315 2-8 870 ...2M75 24dm® o
39 228 750 ...2M75 94dme
400 - 450 2-8 750 2xM75 79 dm?
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Auxiliary cable entries

80-132.

0-182  2-8
160 - 450

1xM20 -
2-8

2xM20 -

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

WARNING

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

Ex de-motors; M2KA/M3KP
The letter ‘e’ or ‘box Ex e’ is shown on the terminal box
cover.

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

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

3.8.2 Dust ignition protection motors
Ex tD/Ex t

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

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

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

WARNING

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

3.8.3 Connections for different starting
methods

The terminal box on standard single speed motors nor-
mally contains six winding terminals and at least one earth
terminal. This enables the use of DOL- or Y/D —starting.
See Figure 1.

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

The voltage and connection are stamped on the rating
plate.

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

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

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

Remove all connection links from the terminal block.

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

Other starting methods and severe starting
conditions:

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

3.8.4 Connections of auxiliaries

If a motor is equipped with thermistors or other RTDs
(Pt100, thermal relays, etc.) and auxiliary devices, it is
recommended they be used and connected by appropri-
ate means. For certain protection types, it is mandatory to
use thermal protection. More detailed information can be
found in the documents delivered with the motor. Connec-
tion diagrams for auxiliary elements and connection parts
can be found inside the terminal box.

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

The insulation of thermal sensors fulfills the basic insulation
requirement.

3.9 Terminals and direction
of rotation

The shaft rotates clockwise when viewing the shaft face
at the motor drive end, and the line phase sequence

- L1, L2, L3 - is connected to the terminals as shown in
Figure 1.

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

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

3.10 Protection against overload
and stalling

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

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

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

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

— Maximum altitude 1000 m above sea level.

— Tolerance for the supply voltage is +5% and for frequen-
cy +2% according to EN / IEC 60034-1, paragraph 7.3,
Zone A.

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

If these limits are exceeded, the motor data and construc-
tion 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 corro-
sion can damage the explosion-proof enclosure.

WARNING

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

4.2 Cooling

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

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

4.3 Safety considerations

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

Safety equipment necessary for the prevention of acci-
dents at the installation and operating site must be pro-
vided in accordance with local regulations.

WARNING

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

Points to observe

1. Do not step on the motor.

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

3. Some special motor applications require special instruc-
tions (e.g. using frequency converter supplies).

4. Be aware of rotating parts of the motor.

5. Do not open terminal boxes while energized.

4.3.1 Group IIC and Group Il

Motors in Group IIC and Group Ill are certified according to
EN60079-0 (2006 or 2009) or IEC60079-0 (edition 5).

WARNING

In order to minimize the risk of hazards caused by
electrostatic charges, clean the motor only with a wet
rag or by non-frictional means.
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5. Motors for explosive atmospheres and

variable speed operation

5.1 Introduction

This part of the manual provides additional instructions for
motors used in hazardous areas in frequency converter

supply.

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

5.2 Main requirements according
to EN and IEC standards

Flameproof motors Ex d, Ex de

The motor must be dimensioned so that the maximum
outer surface temperature of the motor is limited accord-
ing to the temperature class (T4, T5, etc.). In most cases
this requires either type tests, or control of the outer
surface temperature of the motor.

Most ABB flameproof motors for temperature class T4
have been type tested with ABB ACS800 converters
utilizing Direct Torque Control (DTC) as well as with ABB
ACS550 converters. These combinations can be selected
using the dimensioning instructions provided in Chapter
5.8.2.

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

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

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

Increased safety motors Ex e

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

Non-sparking motors Ex nA
The combination of motor and converter must be tested
as a unit or dimensioned through calculation.

ABB non-sparking cast iron motors have been type tested
with ABB ACS800 converters utilizing DTC control as well
as with ABB ACS550 converters, and these combinations
can be selected using the dimensioning instructions
provided in Chapter 5.8.2.

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

Dust ignition protection motors DIP, Ex tD

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

ABB Ex tD motors (125°C) have been type tested with
ACS800 converters utilizing DTC control as well as with
ABB ACS550 converters, and these combinations can be
selected using the dimensioning instructions provided in
Chapter 5.8.2.

In the case of other voltage source converters with pulse
width modulation type of control (PWM), combined tests
are usually needed to confirm the correct thermal perform-
ance of the motor. These tests can be avoided if DIP-mo-
tors 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”.

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

5.3 Winding insulation

5.3.1 Phase to phase voltages

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

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

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

5.3.2 Phase to ground voltages

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

Standard Insulation 1300 V peak
Special Insulation 1800 V peak
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5.3.3 Selection of winding insulation for
ACS800 and ACS550-converters

In the case of ABB ACS800 single drives with a diode
supply unit or ABB ACS550-converters, the selection of
winding insulation and filters can be made according to
table below:

Nominal supply
voltage U, of

the converter Winding insulation and filters required

Uys500V  ABBStandardinsulation
U,<600V ABB Standard insulation + dU/dt filters
OR
ABB Special insulation
e \variant code 408)
U,<690V ABB Special insulation

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

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

5.3.4 Selection of winding insulation
with all other converters

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

5.4 Thermal protection of
windings

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

NOTE!

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

ATEX-countries:

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

Non-ATEX countries:

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

NOTE!

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

5.5 Bearing currents

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

5.5.1 Elimination of bearing currents
with ABB ACS800 and ABB ACS550
converters

In the case of the ABB ACS800 and ACS550 frequency

converter with a diode supply unit (uncontrolled DC

voltage), the following methods must be used to avoid
harmful bearing currents in the motors:

Frame size

280-315
355 - 450

Insulated non-drive end bearing
AND
Common mode filter at the converter

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

5.5.2 Elimination of bearing currents
with all other converters

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

5.6 Cabling, grounding and EMC

To provide proper grounding and to ensure compliance
with any applicable EMC requirements, motors above 30
kW must be cabled using shielded symmetrical cables and
EMC glands, i.e. cable glands providing 360° bonding.
Also for smaller motors symmetrical and shielded cables
are highly recommended. Make the 360° grounding
arrangement at all the cable entries as described in the
instructions for the glands. Twist the cable shields into
bundles and connect to the nearest ground terminal/
busbar inside the terminal box, converter cabinet, etc.

NOTE!

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

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

Low voltage Motors for explosive atmospheres 06-2012 | ABB Motors and Generators EN — 37



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

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

5.7 Operating speed

For speeds higher than the nominal speed stated on the
motor’s rating plate, ensure that either the highest permis-
sible rotational speed of the motor or the critical speed of
the whole application is not exceeded.

5.8 Dimensioning the motor for
variable speed application

5.8.1 General

In the case of ABB ACS800 converters with DTC control
and ACS550 converters, the dimensioning can be done by
using the loadability curves shown in paragraph 5.8.2 and
5.8.3 or by using ABB's DriveSize dimensioning program.
The tool is downloadable from the ABB website (www.
abb.com/motors&drives). The loadability curves are based
on nominal supply voltage.

5.8.2 Dimensioning with ABB ACS800
converters with DTC control

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

NOTE!

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

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

5.8.3 Dimensioning with ABB ACS550
converters

The loadability curves (or load capacity curves) presented
in Figures 7 and 8 show the maximum allowed continuous
output torque of the motors as a function of supply
frequency. The output torque is given as a percentage of
the nominal torque of the motor.

Note A. The loadability curves in Figures 7 and 8 are
based on 4 kHz switching frequency.

Note B. For constant torque applications the lowest
allowed continuous operating frequency is 15 Hz.

Note C. For quadratic torque applications lowest continu-
ous operating frequency is 5 Hz.

NOTE!

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

For dimensioning motors and protection types other than
those mentioned in Figures 7 and 8, please contact ABB.

5.8.4 Dimensioning with other voltage
source PWM-type converters

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

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

5.8.5 Short time overloads

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

Overloadability is specified by three factors:

I oL Maximum short time current

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

T-OL
T

COooL

5.9 Rating plates

Hazardous area motors intended for variable speed
operation must have two rating plates; the standard name
plate for DOL operation required for all motors, figure 9,
and the VSD plate. There are two different versions of VSD
rating plates available; the standard VSD plate shown in
figure 10 and the customer specific VSD plate, figure 11.
The values on the rating plates shown in above mentioned
figures are for example only!

A VSD plate is mandatory for variable speed operation and
must contain the necessary data to define the allowed
duty range in variable speed operation. The following
parameters at least must be shown on the rating plates for
motors intended for variable speed operation in explosive
atmospheres:

— Duty type

— Type of load (constant or quadratic)

— Type of converter and minimum switching frequency
— Power or torque limitation

— Speed or frequency limitation
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5.9.1 Content of standard VSD plate

The standard VSD plate, Figure 10, contains following
information:

Supply voltage or voltage range (VALID FOR) and supply
frequency (FWP) of the drive

e Motor type

e Minimum switching frequency for PWM converters
(MIN. SWITCHING FREQ. FOR PWM CONV.)

e Limits for short time overloads (I OL, T OL, T COOL )
see chapter 5.8.5

e Allowed load torque for DTC controlled ACS800
converters (DTC-CONTROL). The load torque is
provided as percent of the nominal torque of the
motor.

e Allowed load torque for PWM controlled ACS550
converters (PWM-CONTROL). The load torque is
provided as percent of the nominal torque of the
motor. See also chapter 5.8.3.

The standard VSD plate requires calculation by the cus-
tomer to convert the generic data into motor specific data.
The hazardous motor catalogue will be required to convert
the frequency limits to speed limits, and the toque limits
into current limits. Customer specific plates can be re-
quested from ABB if preferred.

5.9.2 Content of customer specific
VSD plates

Customer specific VSD plates, Figure 11, contain applica-
tion and motor specific data for variable speed application
as follows:

Motor type

Motor serial number

Frequency converter type (FC Type)

Switching frequency (Switc.freq.)

Field weakening or nominal point of the motor (FW.P))
List of specific duty points

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

Speed range

e [f the motor is equipped with thermal sensors suitable
for direct thermal control, a text “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 and the duty point values
can on most cases be used for programsmming converters
protective functions as such.

5.10 Commissioning the
variable speed application

Commissioning the variable speed application must be
done according to the instructions provided in this manual,
on the respective frequency converter manuals and local
laws and regulations. The requirements and limitations set
by the application must also be taken into account.

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

Motor nominal voltage
Motor nominal current

— Motor nominal frequency
Motor nominal speed
Motor nominal power

These parameters shall be taken from a single line of the
standard rating plate fixed on the motor, see Figure 9 for
an example.

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

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

— Minimum speed

— Maximum speed

— Stall protection

Acceleration and deceleration times
Maximum current

Maximum power

Maximum torque

User load curve

WARNING
These features are merely extras and do not replace
the safety functions required by the standards.

5.10.1 Programming ABB ACS800 and
ACS550 converters based on
standard VSD plate

Check that the standard VSD plate is valid for the applica-
tion in question i.e. that the supply network corresponds
to the data of “VALID FOR” and “FWP”.

Check that the requirements set for the converter are met
(Type and control type of the converter, as well as the
switching frequency)

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

Feed in the basic start-up data. The basic start-up data
(parameter group 99) needed in both converters shall be
taken from a single line of the standard rating plate (See
Figure 9 as an example). Detailed instructions are available
on the manuals of respective frequency converter. The
selected line of the standard rating plate must comply with
the data of “VALID FOR” and “FWP”, as well as to the
rating of the supply network.

In case of ACS800 converters with DTC control, also the
following settings must be made:

99.08 Motor Control Mode = DTC
95.04 EX/SIN REQUEST = EX
95.05 ENA INC SW FREQ = YES
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In case of ACS550 converters, the following settings must
also be made:

2606 SWITCHING FREQ = 4 kHz or higher
2607 SWITCH FREQ CTRL = 0 (OFF)

In addition to the above mentioned mandatory settings, it
is strongly recommended to utilize all the suitable protec-
tive functions of the converter. The necessary data must
be taken from the standard VSD plate and converted to
suitable format.

5.10.2 Programming ABB ACS800 and
ACS550 converters based on
customer specific VSD plate

Check that the customer specific VSD plate is valid for the
application in question i.e. that the supply network corre-
sponds to the data of “FEW.P.”.

Check that the requirements set for the converter are met
(“FC Type” and “Switc.freq.”)

Check that the load complies with allowed loading.

Feed in the basic start-up data. The basic start-up data
(parameter group 99) needed in both converters shall be
taken from a single line of the standard rating plate (See
Figure 9 as an example). Detailed instructions are available
on the manuals of respective frequency converter. The
selected line of the standard rating plate must comply with
the data of “FW.P.”, as well as to the rating of the supply
network.

In case of ACS800 converters with DTC control, the
following settings must also be made:

99.08 Motor Control Mode = DTC
95.04 EX/SIN REQUEST = EX
95.05 ENA INC SW FREQ = YES

In case of ACS550 converters, also the following settings
must be done

2606 SWITCHING FREQ = 4 kHz or higher
2607 SWITCH FREQ CTRL = 0 (OFF)

In addition to abovementioned mandatory settings, it is
strongly recommended to utilize all the suitable protective
functions of the converter. The necessary data must be
taken from the standard VSD plate and converted to
suitable format.

6. Maintenance

WARNING

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

WARNING

Standards IEC/EN 60079-17 and -19 relating to
repair and maintenance of electrical apparatus in
hazardous areas must be taken into consideration.
Only competent personnel acquainted with these
standards should handle this type of apparatus.

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

6.1 General inspection

1. For inspection and maintenance use standards IEC/EN
60079-17, especially tables 1-4 as a guideline.

2. 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.

3. Keep the motor clean and ensure free ventilation airflow.
If the motor is used in a dusty environment, the ventila-
tion system must be regularly checked and cleaned. For
Ex tD/Ex t motors, respect the environment specifica-
tions stated in standard IEC/EN 61241-14

4. Check the condition of shaft seals (e.g. V-ring or radial
seal) and replace if necessary.
For Ex tD/Ex t motors carry out detailed inspection
according to IEC/EN 60079-17 table 4 with recom-
mended interval of 2 years or 8000h.

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

6. Check the condition of the bearings by listening for any
unusual noise, vibration measurement, bearing tempera-
ture, inspection of spent grease or SPM bearing moni-
toring. Pay special attention to bearings when their
calculated rated life time is coming to an end.

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

For flameproof motors, periodically turn the knurled head
of the drain plug, if equipped, in order to prevent jamming.
This operation must be done when the motor is at stand-
still. The frequency of checks depends on the humidity
level of the ambient air, and on the local weather condi-
tions. This can initially be determined experimentally and
must then be strictly adhered to.
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In the case of the IP 55 motor and when the motor has
been delivered with a plug closed, it is advisable to peri-
odically open the drain plugs in order to ensure that the
way out for condensation is not blocked and allows
condensation to escape from the motor. This operation
must be done when the motor is at a standstill and has
been made safe to work on.

6.1.1 Standby motors

If the motor is in standby for a longer period of time on a
ship or in other vibrating environments the following
measures have to be taken:

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

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

3. All vibrations must be avoided to prevent a bearing from
failing. Additionally, all instructions in the motor instruc-
tion manual for commissioning and maintenance must
be followed. The warranty will not cover the winding
and bearing damages if these instructions have not
been followed.

6.2 Lubrication

WARNING
Beware of all rotating parts.

WARNING

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

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

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

6.2.1 Motors with permanently greased
bearings

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

As a guide, adequate lubrication for sizes up to 250 can
be achieved for the following duration, according to L,. For
duties with higher ambient temperatures please contact
ABB. The informative formula to change the L, values
roughly to L, values: L,, =2.7 x L.

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

Duty hours Duty hours
Frame size Poles at 25°C at 40°C
i 87000 42000
e A8 000000 56000

48 100000 89000

2. 55000 34000

A8 ....95000 60000
4-8 80 000

Data is valid up to 60 Hz.

These values are valid for permitted load values given in
the product catalog. Depending on application and load
conditions, see the applicable product catalog or contact
ABB.

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

6.2.2 Motors with regreasable bearings

Lubrication information plate and general lubrication
advice

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

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

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

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

After regreasing a DIP/ Ex tD/ Ex t-motor, clean the motor
end shields so they are free of any dust.

A. Manual lubrication

Regreasing while the motor is running

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

— Be sure that the lubrication channel is open

— Inject the specified amount of grease into the bearing.

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

Regrease motors while running. If it is not possible to

regrease the bearings while the motors are running,

lubrication can be carried out while the machine is at a

standstill.

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

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

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

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

ABB recommends only the use of electromechanical
systems.

The amount of grease per lubrication interval stated in the
table should be multiplied by three if a central lubrication
system is used. In case of a smaller automatic regrease
unit (one or two cartridges per motor) the normal amount
of grease is valid.

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

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

Calculation example for the amount of grease for
automatic lubrication system

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

(DE) RLI = 55g/7600h+3+24 = 0,52 g/day
(NDE) RLI = 409/7600+3*24 = 0,38 g/day

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

(DE) RLI = 55g/7600h+24 = 0,17 g/day

(NDE) RLI = 40g/7600+24 = 0,13 g/day

RLI = Relubricaion interval, DE = Drive end, NDE = Non drive end

6.2.3 Lubrication intervals and amounts

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

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

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

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

The designed maximum speed of the motor must
not be exceeded.
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Frame Amountof grease Amount of grease 3600 3000 1800 1500 1000 500-900

size g/DE-bearing g/NDE-bearing r/min r/min r/min r/min r/min r/min
Ball bearings Lubrication intervals in duty hours
160 I 13 7100 8900 14300 16300 20500 21600
180 s 15 6100 7800 13100 15100 19400 20500
200 20 15 4300 5900 11000 13000 17300 18400
225 23 20 3600 5100 10100 12000 16400 7500
250 30 23 2400 3700 8500 10400 14700 15800
280 % 35 1900 3200 - - - -
280 4 40 - — 7800 9600 13900 15000
315 35 35 1900 3200 - - - -
315 55 40 - — 5900 7600 11800 12900
355 35 35 1900 3200 - - - -
355 n 40 - - 4000 5600 9600 o700
400 490 40 1500 2700 - - - -
400 & 55 - - 3200 4700 8600 grc0
450 490 40 1500 2700 - - - -
450 95 70 - - 2500 3900 7700 8700
Roller bearings Lubrication intervals in duty hours

160 I 13 3600 4500 7200 8100 10300 10800
180 5 15 3000 3900 6600 7500 9700 10200
200 2 15 2100 3000 5500 6500 8600 9200
225 28 20 1800 1600 5100 6000 8200 grc0
250 s 23 1200 1900 4200 5200 7300 790
280 % 35 900 1600 - - - -
280 49 40 - — 4000 5300 7000 800
315 % 35 900 1600 - - - -
315 5 40 - - 2900 3800 5900 650
355 35 35 900 1600 - - - -
355 70 40 - - 2000 2800 4800 5400
400 40 40 - 1300 - - - -
400 & 55 - - 1600 2400 4300 4800
450 40 ........... 40 - 1 300 - . - e
450 95 70 - - 1300 2000 3800 4400

6.2.4 Lubricants

cially concerning EP admixtures, that the admixtures will
not damage bearings or the properties of lubricants at the
operating temperature range.

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

damage. WARNING
When regreasing, use only special ball bearing grease with Lubricants containing EP admixtures are not recom-
the following properties: mended in high bearing temperatures in frame sizes
280 to 450.

— good quality grease with lithium complex soap and with
mineral- or PAO-oil The following high performance greases can be used:

— base oil viscosity 100-160 cST at 40°C — Mobil  Unirex N2 or N3 (ithium complex base)

— consistency NLGI grad? 1.5-3 *()) _ — Mobil  Mobilith SHC 100 (lithium complex base)
— temperature range -30°C - +140°C, continuously. — Shel  Gadus S5V 100 2 (iithium complex base)
*) For vertical mounted motors or in hot conditions a stiffer ~ — Kltber Kltberplex BEM 41-132 (special lithium base)
end of scale is recommended. - FAG  Arcanol TEMP110 (lithium complex base)

- Lubcon Turmogrease L 802 EP PLUS

The above mentioned grease specification is valid if the (special lithium base)

ambient'temperature is qbove -30°C or below +§5°C, and Total Multiplex S2 A (lithium complex base)

the bearing temperature is below 110°C; otherwise

consult ABB regarding suitable grease. NOTE!

Grease with the correct properties is available from all the Always use high speed grease for high speed 2-pole
major lubricant manufacturers. machines where the speed factor is higher than

480,000 (calculated as Dm x n where Dm = average

Admixtures are recommended, but a written guarantee bearing diameter, mm; n = rotational speed, r/min).

must be obtained from the lubricant manufacturer, espe-
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The following greases can be used for high speed cast
iron motors but not mixed with lithium complex greases:

— Kitber Klilber quiet BQH 72-102 (polyurea base)
— Lubcon Turmogrease PU703 (polyurea base)

If other lubricants are used;

Check with the manufacturer that the qualities correspond
to those of the above mentioned lubricants. The lubrica-
tion interval are based on the listed high performance
greases above. Using other greases can reduce the
interval.

If the compatibility of the lubricant is uncertain, contact
ABB.

7. After Sales support
7.1 Spare parts

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

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

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

7.2 Dismantling, re-assembly

and rewinding

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

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

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

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

7.3 Bearings
Special care should be taken with the bearings.

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

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

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

NOTE!

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

7.4 Gaskets and sealings

Terminal boxes others than Ex d —boxes are equipped with
tested and approved sealings. If to be replaced, they must
be replaced by original spare parts.

8. Environmental require-
ments. Noise levels.

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

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

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

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

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

equipment.
TROUBLE CAUSE WHAT TO DO
Motor fails to start Blown fuses Replace fuses with proper type and rating.

Overload trips

Check and reset overload in starter.

Improper power supply

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

Improper line connections

Check connections against diagram supplied with
motor.

Open circuit in winding or control
switch

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

Mechanical failure

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

Short circuited stator
Poor stator coil connection

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

Rotor defective

Look for broken bars or end rings.

Motor may be overloaded

Reduce load.

Motor stalls

One phase may be open

Check lines for open phase.

Wrong application

Change type or size. Consult equipment supplier.

Overload Reduce load.

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

Open circuit Fuses blown, check overload relay, stator and push

buttons.

Motor runs and then
dies down

Power failure

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

Motor does not
accelerate up to
nominal speed

Incorrect application

Consult equipment supplier for proper type.

Voltage too low at motor terminals
because of line drop

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

Starting load too high

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

Broken rotor bars or loose rotor

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

Open primary circuit

Locate fault with testing device and repair.

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

Excessive load

Reduce load.

Low voltage during start

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

Defective squirrel cage rotor

Replace with new rotor.

Applied voltage too low

Correct power supply.
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TROUBLE

CAUSE

WHAT TO DO

Wrong rotation
direction

Wrong sequence of phases

Reverse connections at motor or at switchboard.

Motor overheats
while running

Overload

Reduce load.

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

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

Motor may have one phase open

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

Grounded coil

Motor must be rewound.

Unbalanced terminal voltage

Check for faulty leads, connections and transformers.

Motor vibrates

Motor misaligned

Realign.

Weak support

Strengthen base.

Coupling out of balance

Balance coupling.

Driven equipment unbalanced

Rebalance driven equipment.

Defective bearings

Replace bearings.

Bearings not in line

Repair motor.

Balancing weights shifted

Rebalance rotor.

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

Rebalance coupling or rotor.

Polyphase motor running single
phase

Check for open circuit.

Excessive end play

Adjust bearing or add shim.

Scraping noise

Fan rubbing end shield or fan cover

Correct fan mounting.

Loose on bedplate

Tighten holding bolts.

Noisy operation

Air gap not uniform

Check and correct end shield fits or bearing fits.

Rotor unbalance

Rebalance rotor.

Hot bearings

Bent or sprung shaft

Straighten or replace shaft.

Excessive belt pull

Decrease belt tension.

Pulleys too far away from shaft
shoulder

Move pulley closer to motor bearing.

Pulley diameter too small

Use larger pulleys.

Misalignment

Correct by realignment of the drive.

Insufficient grease

Maintain proper quality and amount of grease in
bearing.

Deterioration of grease or lubricant
contaminated

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

Excess lubricant

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

Overloaded bearing

Check alignment, side and end thrust.

Broken ball or rough races

Replace bearing, clean housing thoroughly first.
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Figure 1. Connection diagram
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Puc. 2. PemeHHbI npuBog
Figure 2. Belt drive
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Puc. 3. MoHTax nonymy¢tbl Unm WwKmBea
Figure 3. Mounting of half-coupling or pulley
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Puc. 4. MakcrmanbHo AONYCTUMOE NMKOBOE MexaydasHOe HanpsKeHWe Ha KneMmax aBuratend Kak GyHKumaA
BPEMeHM HapacTaHWA MMMYbCa.
Bpema HapacTaHua nMnynbca onpegeneHo B cootsetctaim ¢ IEC60034-17.

..... CneuwnanbHana nzonauus ABB; -—-- CTaHpapTHas n3onauma ABB; __ IECTS 60034-17
Figure 4. Allowed phase to phase voltage peaks at motor terminals as a function of rise time.
Rise time defined according to IEC60034-17.
..... ABB Special insulation; ----- ABB Standard insulation; ___IEC TS 60034-17
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00
2 '_..,-—
"’
1,80 ‘.,.“
1,60 -"".J
140 W"d“'
120 "
1,00 /
080
0,00 0,20 040 050 0,80 1,00 120
Risetime10 -90%, 1S

Low voltage Motors for explosive atmospheres 06-2012 | ABB Motors and Generators RU-EN — 49



KpuBble Harpy3o4Hom cnoco6HOCTH Npy Ncnonb3oBaHuu Nnpeo6pasosateneit ABB ACS800 c HenocpefcTBEHHbIM
ynpaBneHnem KpyTAWmnmMm MOMeHTOM
Loadability curves with ACS800 converters with DTC control

Puc. 5. B3pbiBobezonacHble Apuratenu «Ex d»/«Ex de», nbineB3pbiBO3alUyLLEHHbIE ABUrATENN B UyrYHHOM KOPMyCe T1na
M3GP (DIP/Ex tD); HomuHanbHaa yactoTa Asuratensa 50/60 Iy

Flameproof motors Ex d, Ex de, cast iron (type M3GP) dust ignition proof motors,

Figure 5.
(DIP/EX tD); nominal frequency of the motor 50/60 Hz
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TMy,% 120 TiMy% 120
110 S b ,l 110 S Thoaa ,l
100 100
LT pe —

a0 'r’ l h % ';’

o \\ o /<7’ g

70 Sizes 160-400 ) 70 / Jéimwwoo] \\

o WL/ \ o AT N

[_S\Izesac-ﬂz \\ | / [Ls\lmsmaz \'\
50

g
~

40
5 10 20 30 40 50 60 70 80 20 100 5 10
Frequency (Hz)

40
20 30 40 50 60 70 80 90 100

Frequency (Hz)

50 - RU-EN ABB Motors and Generators | Low voltage Motors for explosive atmospheres 06-2012



Puc. 6. NckpobesonacHble auratenn «Ex nAx, Nbinee3pbiBo3alMiieHHbIe ABUraTeNN B UyryHHOM (Tun M3GP)
n aniommnHresom kopnyce (DIP/Ex tD/Ex t T125°C); HomMHanbHaA YactoTta asuratena 50/60 My

Figure 6. Non-sparking motors Ex nA, cast iron (type M3GP) and aluminum dust ignition protection motors
(DIP/Ex tD/Ex t T125°C), nominal frequency of the motor 50/60 Hz
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CnpaBoYHble KpMBble Harpy304HOI CNOCOGHOCTY Npu NCNoNb30BaHMK NpeobpasoBateneinn ACS550 n
Apyrux npeo6pasoBarenen c LIWM-ynpaBneHuem

Guideline loadability curves with ACS550 converters and other voltage source PWM-type

converters
Puc. 7. B3pbiBoOe30nacHble asurateny «Ex dy»/«Ex de», nbines3pbiBo3aliniieHHblIe ABMraTENN B UyryHHOM Kopryce
(DIP/Ex tD/Ex t T125°C); HoOMMHanbHaA yacToTa Asuratens 50/60 Iy
Figure 7. Flameproof motors Ex d, Ex de, cast iron dust ignition proof motors (DIP/Ex tD/Ex t T125°C);
nominal frequency of the motor 50/60 Hz
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TTy.% 120 I TT,.% 120 l |
o |1 ST . JLLLLL
sizes 150-400_"]
100 100 &7-
" i \

70

60

50

40

80 /
/
/[ Sizes 160-400 ) \ . / | sizes 160-400 ) | \

[Gmee) LN

AT LN
ey TN

5

\ T 50
10 20 30 40 50 60 70 80 90 100 5 10 20 30 40 50 60 70 80 90

40
Frequency (Hz) Frequency (Hz)

52 — RU-EN ABB Motors and Generators | Low voltage Motors for explosive atmospheres 06-2012

100



Puc. 8.

Figure 8.
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NckpobesonacHble aurateni «Ex nAx, NbineB3pbiBO3alMLIEHHbIE ABUTATENN B UyrYHHOM Kopryce
(DIP/Ex tD/Ex t); HOMUHanbHasa YacTtoTa asuratena 50/60 I

Non-sparking motors Ex nA, cast iron dust ignition protection motors (DIP/Ex tD/Ex 1);
nominal frequency of the motor 50/60 Hz
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Puc. 9.

Figure 9. Standard rating plate

CraHpapTHaa NacnopTHas Tabnmnyka

Puc. 10.

Figure 10. Standard VSD plate

CraHpapTHaa nacnopTHasa Tabnunyka YPr1

(©

Q\

CONVERTER SUPPLY

VALID FOR 400415V _FWP 50 HZ
3~Motor M3KP 225SMC 4 IMB3 / IM1001
3GF1000002

MIN. SWITCHING FREQ. FRO PWN CONV.

3 kHz

4 R
O ABB Oy, Motors and Generators Q
Vaasa, Finland
C€oos1 IE2 €0 126

3~Motor M3KP 132SMB 2 IMB3/1M1001
Ex de |l BT4 Gb —
500475-10 2011 | No. 3GF11061082
Ins.cl. F IP_55
Vv Hz KW | r/min| A |[cos® Duty
690 Y| 50 55 | 2905| 6 |0.90 S1
400 D| 50 55 | 2905| 10.1| 0.90 S1
415 D| 50 55 | 2911 | 9.9 | 0.98 S1
IE2—-87.0%(100%)—87.2%(75%)—85.8%(50%)
Prod. code 3GKP131220-ADH
LCIE 10 AREX 3093 X 7 IECEx LCI 04.0009
Manual: 3GZF500730-47 [ Nmax rimin
6208—-27/C3 L) 6208-2Z/C3 [ 92 kg
O ABB ot O

Puc. 11.

Figure 11.

CneuvanbHana nacnopTHana Tabnmnyka
YPIM ACS800

Customer specific VSD plate ACS800

(O

ABB Q)

3~Motor M3KP 315SMA 4 IMB3 / IM1001
No. 3GF1000002
CONVERTER SUPPLY
FC Type ACS800 with DTC—-CONTROL
Switc.freq. 2 kHz
FWP 690V 50Hz
\' HZ kW | r/min A Nm | Duty
690Y | 50 95 | 1487 | 103 | 610 S9

QUADRATIC TORQUE: 0 — 1478 r/min

O

<)

lo,= 1.5 xIN to,= 10s tcooL= 10 min
Duty S9
ACS800 with DTC-CONTROL
f [Hz] 5 20 45 50 60
T/Tn [%] 75 88 100 90 75
ACS550
f [Hz] 15 20 45 50 60
T/Tn [%)] 80 83 95 85 70

PTC 155C DIN 44081/-82

O

A DD
al ]

IEC 60034-1 O
J

Puc. 12. CneumanbHas nacnopTHas Tabnmnuka
YPIM ACS550 ¢ TepmmcTOpamm ans
KOHTPONA TeMnepaTypbl MOBEPXHOCTH

Figure 12. Customer specific VSD plate ACS550

with thermistors for surface protection

4 h
O ABB O
3~Motor M3KP 315SMA 4 IMB3 / IM1001
No. 3GF1000003

CONVERTER SUPPLY

FC Type ACS550
Switc.freq. 3 kHz
FWP 690V 50Hz

\' HZ kW | r/min A Nm | Duty
282Y [ 204 | 37.9| 600 96 600 S9
649Y | 47.1| 88.2 | 1400 97 600 S9

QUADRATIC TORQUE: 600 — 1400 r/min

PTC 150

C DIN44081/-82

O

54 — RU-EN ABB Motors and Generators | Low voltage Motors for explosive atmospheres 06-2012






KoHTaKTHas MHpopmMaLmsa

Contact us
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