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1. O6wine cBegeHNA

BHUMAHMUE!

BHUMAHWE! ns obecneyeHna 6e30MacHOCTA U
MPaBUIbHOCTY BbINMOJIHEHUSA PAabOT B XO[1e MOHTaXa,
3KCMJTyaTaLUmmy Y TEXHUYECKOTO 06Cy>KMBAHWSA
Heob6XxoAMMO CTpOro cobnofaTb HacTosLMe
NHCTPYKUMN. JIMLa, OTBETCTBEHHbIE 38 MOHTaX,
3KCMJTyaTaLKMIo U TEXHUYECKoe 06Cny>KMBaHme
[BUraTefie unm CBA3aHHOMO C HUMIK 060pPYLOBaHNS,
JIO/MKHbI ObITb 03HAKOMJ/TIEHbI C HACTOALLMM
UHCTPYKUMAMU. HecobniogeHne 3TUX MHCTPYKUMIA
MOXeT MPUBECTU K OTMEHEe rapaHTuun.

MPEAYNPEXAEHUE

[Buratenu, npefHa3HayeHHble ANA SKCryaTaumm BO
B3PbIBOOMACHbIX 30HaX, pa3paboTaHbl B COOTBETCTBMU
C oprLMaNbHBIMY PEANMCaHNAMM MO 3aLymTe OT
B3pPbIBOB. B ciiyyae HenpaBuabHOM SKCnyaTaumm,
HEBEPHOro NOACOeAMNHEHNA U BHECEHUA AaXKe
Manenwmnx N3MeHeHNM B KOHCTPYKLMIO, HAAEXKHOCTb
[BUratena MoxeT yXyALNTbCA.

HeO6XO,D,I/IMO y4uunTbiBaTb Tp66OBaHI/IFI CTaHOapTOB,
OTHOCALUMXCA K MoACOeANHEHUIO N SKCTU1yaTalnn
3ﬂeKTpOO60pyAOBaHI/IFI B OMacHbIX 30HaX, B YaCTHOCTH,
Tpe6OBaHI/IF| rocyapCTBeHHbIX CTaHAAPTOB, ,El,eVICTByIO-
WX B CTPaHe, rae sKCrjlyatTnpyrTca ABuraTesn. K
pa60Te C Takum O60py,D,OBaHI/IEM OOJIXXHbI AOMNYyCKaTbCA
TONbKO npouwealwne cneumasnbHyo NogrotoBKy
XOpOoLWo 3HaLWne aaHHble CTaHAaPTbl CrneunanncTbl.

1.1 CepTudunkar cooTBeTCTBUA

Ha kaxzabli iBraTenb oThenbHO BbigaeTca cepTudmkat
COOTBETCTBUA B COOTBETCTBUN C AnpekTnaon 94/9/EC nnn
2014/34/EU (ATEX).

Ecnu anekTpogBuratenb BCTPOEH B 060py[0BaHME, COOTBET-
CTBME KOHEYHOTO 13aenns TpeboBaHUSAM ANPEKTUBDI

2006/42/EC (MawwuHbl 1 MeXaHM3Mbl) [OMKHO ONpeaenATbCs
CTOPOHOW, KOTOpas BBOAUT 060pyAOBaHME B SKCMyaTaLuio.

1.2 O6nacTb NnpyuMeHeHus

HacToAwme nHCTpYKUMM AeNCTBUTENbHbI AN1A ClIeAyoLWwmnx
TMNOB 3neKkTpoasuratenein ABB, skcnnyatnpyembix BO
B3pbIBOOMNACHON cpefe.

BubpobesonacHocTb geuratenu «Enter Eterna»
cepun M2A*/M3A*
cepvn M3B*/M3G*

[Buratenu c noBbileHHON 3awwmTon «Enter e»
Cepun M3H*

[lBriratenv Bo BO3ayxoHenpoHuLaemom Kopnyce «Enter d»,
«Enter Ltd»
cepun M3KP/JP

[Buratenu c 3aWMTom OT BOCMIaMeHEHMWA FOpoYeit Nbiiu
(«Enter t»)

cepun M2A*/M3A*

cepvn M2B*/M3B*/M3D*/M3G*

[BuraTteny BO BO34yXOHEMPOHMLLAEMOM KOpMyce ANA LWaxT
«Enter / Enter Ltd»
cepun M3JM/M3KM

[nAa npuHATNA peLLeHna 0 NPUMEHUMOCTIY ABUraTenen
HEKOTOpPbIX TUMOB, NCMOJb3yeMbIX B CUCTEMaX CrieLnanbHo-
ro Ha3HauYeHA UK Co cneLmanbHbIMY MOANdUKaLUAMN
KOHCTpYyKUMK, kKomnaHum ABB moxeT notpeboBaTbca
JononHutenbHasa nHdopmauus.

TN UHCTPYKUWW feACTBUTENbHbI ANA ABUraTenen, ycTaHoB-
NEHHbIX U XPaHALMXCA NPy TeMnepaType oOKpyKatoLer
cpeabl ot —20 go +40 °C. CnepyeT OTMETUTb, YTO paccmaTpu-
Baemas cepvis ABuratenieil NogxoauT AnsA BCero 3Toro
Avana3oHa. Ecnm TemnepaTypa oKpy»atoLelt cpefibl BbIXO-
OVT 3a npejesnbl yKazaHHOro AmnanasoHa, obpatuTech 3a
KoHcynbTauuen B ABB.

1.3 CooTBeTCTBUE CTaHAApPTaM

Hapspy c BbinonHeHrem TpeboBaHWIl CTaHJAPTOB, OTHOCA-
LMXCA K MEXAHNYECKUM U SNIEKTPUYECKMM XapaKTepucTu-
Kam, ABuratenu, npeaHasHauveHHble A1 B3PbIBOOMNACHbIX
30H, JOMKHbI TaK»Ke COOTBETCTBOBATb OAHOMY W HECKOSb-
KUM crefiytolym eBponenckUm cTaHaapTam v cTaHgap-
Tam |[EC no paccmatpusaemMomy TMny 3awuThbl.
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CraHgapTbl Ha NpPoAYKLMIO

IEC/EN 60079-0

IEC/EN 60079-1

IEC/EN 60079-7

IEC/EN 60079-15

IEC/EN 60079-31

IEC 60050-426

O6opynosaHue. O6Lwwme
TpeboBaHUsA

3awwta 060pynoBaHNUsA C MOMOLLbIO
BO3[yXOHENPOHNLIaeMbIx 0605104eK
(3awmTa Braa «d»)

O6opynoBaHye C NOBbILLEHHO
3aLLMTON (3aLnUTa BUOA «e»)
O6opynoBaHue C 3aWuTol B1uga «n»
3awmTa obopynoBaHUA oT
BOCM/IaMeHEeHUs Mbinu (3aWwmTa
BUaa «t»)

dnekTpoobopyaoBaHue ana
B3PbIBOOMACHbIX Cpef

CraHpapTbl MOHTa)<a

IEC/EN 60079-14

IEC/EN 60079-17

IEC/EN 60079-19

IEC 60050-426

IEC/EN 60079-10
IEC 60079-10-1

IEC 60079-10-2

EN 1127-1,-2

dneKkTpryecKne yCTaHOBKN.
MpoekTnpoBaHme, BbIOOP N MOHTaX
dneKTpuyecKkne yCTaHOBKM.
KOHTpOnb 1 TexHnyeckoe
obcnyxmBaHue

PemoHT, nposepka

1 BOCCTaHOBJIEHNE
311eKTpoobopyAOBaHMA
dnekTpoobopyaoBaHue anA
B3PblBOOMACHbIX Cpef
Knaccnéumkauma onacHbix 30H
Knaccudumkauma 30H.
B3pbiBOOMacHble ra3oBble cpeppl
Knaccudumkauma 30H.
B3pbiBOOMacHble MbineBble cpeppl
B3pbiBOo3almTa 1 NpeaoTBpaLLeHre
B3PblBOB
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HuskoBonbTHble aBuratenu ABB IEC (nognapatowe nop
onpepenenve rpynn |, Il n Il cornacHo gupekTtuse 94/9/EC
unn 2014/34/EU) MOXHO yCTaHaBNMBaTb B 30HaX, COOTBET-
CTBYIOLUX CReayoLel MapKUPOBKeE.

30Ha YpoBHMU Kateropua Bupg 3awuThbl
3aWuThl
obopyaoBaHun
(EPL)
1 Group 2G Enter d/Enter Ltd/Enter
e
2 Groupnnn Co 2Gunn 3G Enter d/Enter Ltd/Enter
e/Enter Eterna
21 Ltd 2D Entert
22 Ltd nnm Co 2Dunn 3D  Entert
- Mb M2 Enter d/Enter Ltd

Okpy»atowlasa cpena
G — UCTOYHVMK OMaCHOCTY B3pblBa — rasbl

D - ncTouHMK onacHoCTH B3pbiBa — ropto4vas nbljib
M - WwaxTbl C BO3MOXXHbIM 06pa3OBaHVIEM PYAHNYHOrO rasa



2. MpaBuna TexHUKN 6e30NaCHOCTN

PaboTbl MO MOHTay 1 3KCMUTyaTaLuuy ABUraTeNieil paspeLua-
€TCA BbIMOJIHATb TONIbKO KBaNMULUPOBaHHbIM Crieuuanu-
CTaMm, U3yunBLUUM JeCTBYyoLMe TPebOBaHNA MO TEXHUKE
6€30MacHOCTY 1 FOCYAapPCTBEHHbIE HOPMATUBDI.

Mpw BbINOIHEHUN PABOT HEOOXOAMMO NPEeAOCTaBUTD
3a[1e/iCTBOBAaHHOMY NepPCOHasly COOTBETCTBYHOLLME MECTHBIM
npaBuiam 3alUTHbIe CPeLCTBa ANA NpefoTBPaLLEHUS
HeC4acTHbIX CJlyYaeB BO BPEeMs MOHTaXa 1 SKCMyaTaumm
obopynoBaHus.

2.1 Osuratenu rpynnbi lIC n

rpynnbi lll

Ins geuratenen rpynn lIC u lll, cepTndurumnpoBaHHbIX cornac-
HO TpeboBaHMAM cTaHAapTa EN60079-0 nnmn IEC60079-0:

MPEAYNPEXAEHWUE!

Cpe,ﬂ,CTBa aBapvu7|Horo OCTaHOBa AO0J1KHbl ObITb OCHa-
LLleHbl yCTpOIzCTBaMI/I 6110KI/IpOBKI/I NOBTOPHOIO 3any-
cKa. Ecnu 6b1n BbINOHEH aBapI/IIZHbIIh OCTaHOB, HOBaA
KOMaH[a Ha 3anyCK MOXeT BCTYMNMUTb B CUJTY TOJIbKO
rnocsne HamepeHHOro oTKNIYeHnA 6J'IOKI/IFJOBKI/I nepe-
3anycka.

NPEAYNPEXAEHUE!

YT06bI CBECTU K MUHUMYMY PVICK OMACHOCTU BCea-
CTBME BO3HMKHOBEHMSA 3/IEKTPOCTATUYECKUX 3aPALO0B,
oynLLanNTe ABUraTesib TOSIbKO BIa*KHOW TKaHbIO U
cpencTBamu, He co3patolmm 3G deKT TpeHus.

Cnen,ye'r yunTbiBaTb cJiefgyioujee:

1. He HacTynanTe Ha gBuratenb.

2. Mpy HOpMaNbHOW 3KCMTyaTaLUmU U 0COOEHHO nocsie
OTKJIIOYEHUA TeMMepaTypa Hapy>KHO MOBEPXHOCTH
[BUraTenia MOXeT ObiTb BbICOKOWA.

3. HekoTopble cneymasnbHble 0651acT MPYMEHeHNs aBuraTe-
neu TpebyioT cObNOAEeHNA OOMONHUTENbHbIX MHCTPYKLMIA
(Hanpumep, ecny ABUraTeNlb NOCTABAAETCA C YACTOTHbIM
npeobpaszoBaTenem).

4. OcTeperantecb BpallaLWUXCA AeTanen gpuratens.

5. He oTKpbIBaliTe coeqUHNUTENbHYIO KOPOOKY, KOraa ABura-
Teslb HAXOAMNTCA NOA HaNPAXEHNEM.

BHUMAHWE!

JononHutenbHble NpesynpexaeHnsa u/unm ykasaHus,
Kacatowymecs 6e30MacHoi 3KCNayaTauum, MOXHO
HalTV B APYIUX YacTAX JaHHOIO PyKOBOACTBA.
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3. NpaBuna obpaweHnn

3.1 lMpunemouHbINn KOHTPOJIb

Monyuns ABuratenb, cpasy »e OCMOTPUTE ero Ha npeameT
BbIABJIEHVA BHELLUHMX NOBPeXAeHNI (Hanprmep, TopLoB
Basia, praHLEB 1 OKPALLIEHHbIX MOBEPXHOCTEN) 1 B Cllyyae
0bHapyXeHNA TaKNX NOBPEXAEHNIN HeEMeJIeHHO coobLwnTe
06 3TOM 3KCneanTopy.

MpoBepbTe NPaBUSIbHOCTb AAHHDBIX, YKa3aHHbIX Ha
nacnopTHOW TabnnuKe, NpeXxae BCero HanpsKeHne, Cxemy
coeauHeHVAa 0OMOTOK (3Be3a UM TPEYTONbHIIK),
KaTeroputo, TMM 3almTbl 1 Knacc TemnepaTtypbl. Ha Bcex
NBUraTenax, 3a UCKUYEeHNeM ABuraTenen cambix Manbix
TUMNOPa3MepPOB, Ha NMacroPTHOWN TabNMUKe TakXKe
YKa3blBaeTCA TUM NMOALNMHUKOB.

[N nprBoga ¢ perynmpyemor CKOpoCTbio BpaLleHus
npoBepbTe MaKCMManbHO AOMYCTUMYIO Harpy30UHYio
CMOCOBHOCTb B COOTBETCTBUM C YAaCTOTOM, YKa3aHHOW Ha
BTOPOW MacnopTHON Tabnnuke ABuraTens.

3.2 TpaHcnopTUpPOBKa N XpaHeHue

[Buratenu cnefyet XpaHUTb B CyXUX NOMeLLeHUAX (npu
Temnepatype He Huxe —20 °C) npu OTCYTCTBUM NbUIA 1
BMOpaunn. Bo Bpemsa TpaHCNOPTMPOBKN HEOOXOAUMO
n3beraTb yaapos, MafeHUN 1 NOBbILLEHHON BRaXXHOCTU. 1A
nonyyeHnsa CBEAEHMI O MPOYKX YCIIOBUSX 06paTMTECh 3a
KOHCynbTaumen B kKomnaHuo ABB.

HeszaumuieHHble mecTa asuraTtens (KoHLbl Bana 1 ¢biaHLbl)
[IOSI>KHbI 6bITb 06pabOTaHbl AHTUKOPPO3NOHHbBIM CPEACTBOM.

[na npepoTBpaLleHna N3MeHeHNA CoOCTaBa CMa30YHOToO
Macsia peKkoMeHAyeTCA BpeMs OT BPeMeH/ NpOoBOopaynBaTh
Basl pyKoOWn.

[na ncknoyeHns KoHAeHcaumy Bnarv B gBuratene
peKoMeHAyeTCA NOAKNYaTh NPOTUBOKOHAEHCATHbIE
HarpesaTenu (ecnv oHV NpesyCMOTPEHbI).

OCTaHOBNEHHbIN ABMraTesb He fOSIKEH NOABEpraTbCsA
BO3[eNCTBUIO BUOpauuii, npesblwatowmx 0,5 Mm/c,
MOCKOJIbKY 3TO MOXKET NPUBECTU K MOBPEXAEHWNIO
NoALNMHUKOB.

[Buratenu, ocHaleHHble LINHAPUYECKUMN PONTMKOBBIMU U
(Unn) pagranbHO-yNOPHbIMY NOAWMMHUKAMM, BO BPEMS
TPAHCNOPTUPOBKM JOMKHbI ObITb 3aKpEneHbl
cneumanbHbIMU GUKCaTOPaMU.
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3.3 MNMoagbvem

Bce gBuratenu nponssoacTea komnaHum ABB, Bec KOTOpbIX
npeBbIWAEeT 25 Kr, 060pyA0BaHbl MOAbEMHbBIMY MPOYLINHAMY
nnu poim-6ontamu.

Ans nogbema aBuraTens cinefyert NCMOb30BaTb TOSIBKO
OCHOBHblE NPOYLUVHbI UK PbIM-60NTbI. 3anpeLyeHo
MCNoMb30BaTh NPOYLUWHBI MW PbIM-60NTbI A/ NOAbEMA
ABUraTens C NPUCOeANHEHHbIM K HeMy ApYrum
obopyaoBaHuem.

3anpelleHo 1cnonb3oBaTh ANs NogbemMa ABUraTens
NoAbEMHbIE MPOYLUVHbI BCTIOMOTaTe/lbHOro 060pyAoBaHMs
(Hanpumep, TOPMO3HbIX PE3UCTOPOB, OTAENbHbIX
BEHTUNIATOPOB OXJTAXKAEHUA) UM COEANHUTENbHbIE
KOPOO6KM.

[MonoxeHne LeHTpa TAXKeCTn ,D,BVIFaTEJ'IeVI C Kopnycamu
OOHOro TMNOopa3smMepa MoXXeT MEHATbCA B 3aBUCMOCTIU OT
ONHbI KOpnyca, MOHTa>XHOTO NMCNOJTHEHUA U
BCMOMOraTtesibHOro OﬁOpy,D.OBaHI/IFI.

3anpeLleHo NogHUMaTL BUraTesib, UCNoMb3ya
noBpexaeHHble pbiM-60nTbl. [pexae uem NpUCTynnTb K
nogbemy, ybeautecb B OTCYTCTBUMN NOBPEXAEHUI PbIM-
60NTOB NN BCTPOEHHbIX MOABEMHbIX NPOYLUIVH.

Pbim-60nTbI, 3aKpenyeHHble Ha pe3b6e, nepen nogbemom
asuratena HEO6XOD,I/IMO 3aTAHYTb. npl/l HeO6XO,D,VIMOCTVI
noJyioXKeHne prM-60ﬂTa MOXHO OTperynmpoBaTb, NCNOJb3yA
nogxogAawmne LWanbbl B KayecTBe NPOCTaBOK.

Mepen nogbeMom ybeamnTech, UTo NCMOSb3yeTCs
Hagsiexallee nogbeMHoe 060pyAOBaHME 1 Pa3Mep KPIOKOB
COOTBETCTBYET MOABEMHbIM MPOYLIMHAM.

MNMopgHumanTe gBuraTens OCTOPOXHO, yTOObI HEe nospeagnTb
yCTpOVICTBa nnm kabenu, noacoeanHeHHbIe K ABuUraTtesto.

CHUMKTE YMeIoLMECs AepKaTeny ANnA KpenaeHnusa agsuraTtens
K NOAAOHY.

CneumanbHble YKa3zaHuA MO NOABEMY MOXKHO MOSYYnTb B
kKomnaHun ABB.

NPEAYNPEXXAEHUE!

Bo Bpemsa nogbema, MOHTa)<a 1 Texobcny>KMBaHms
HeobxoanMo cobntoaaTb Bce Mepbl 6€30MacHOCTA U
0co060 cneanTb 3a TeM, YTOObI HUKTO HE HAaXoAWcA nog,
NOAHUMAEMbIM FPY30M.




3.4 Bec gBurarens

O6wwnin Bec gBrratens B npegesniax ogHoro Tunopasmepa
Kopryca 3aBUCUT OT HOMUHANbHOWN MOLLHOCTY, MOHTaXHOIo
UCMOJSIHEHWA U BCMOMOraTesibHoro o6opyaoBaHus.

B Ta6n|/|ue HWXe yKa3aH pacquanh MaKC/MaJbHbIA BEC
CTaHOapPTHbIX ABuraTenen c KopnyCamMin U3 pa3HbiX
MaTepuranos.

TouHbin Bec aBuratenen ABB ykasaH B nacrnopTHOM
Tabnnuke.

Tunopasmep AntomnHui HyryH B3pbiBozawur-
Kopnyca Makc. Bec, kr Makc. Bec, kr HbI Kopnyc
Makc. Bec, Kr
71 7 12 -
80 15 31 40
90 20 44 53
100 31 63 72
112 35 72 81
132 93 120 120
160 145 260 260
180 180 310 310
200 250 340 350
225 320 430 450
250 390 530 510
280 430 900 850
315 - 1600 1300
355 - 2600 3000
400 - 3500 3700
450 - 4800 5000

Ecnu gBuratenb ocHalleH TOPMO30M W/Unu OTAENbHbIM
BEHTUNATOPOM, 1A NMONyYeHNs CBEeLeHWI O Bece obpaTu-
Tecb B ABB.
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4. MoHTaX 1 BBOA B 3KCIJlyaTayuio

NPEAYNPEXOEHUE

Mpexae yem NPUCTYNUTb K BbIMOSIHEHUIO PAbOT C
ABUraTenem Ui npriBogHbIM 060pYA0BaHMEM, BbINOJI-
HUTE NpoLeaypy OTKNUEHUA 1 6IOKNPOBKN. Yoeau-
Tecb B OTCYTCTBUY B3PbIBOOMACHOM CpeAbl Mpu npo-
BEPKEe COMPOTUBEHNA U30MALMNN.

4.1 O6wee

TwaTtenbHO NPoOBepbTe BCe laHHblE O cepTudMKaLuy aBUra-
Tens, yKasaHHble Ha NacnopTHOM Tabnnuke, YToObl yoeanTb-
€S B HANUUMK HEOOXOAMMON 3aLLUTbBI U COOTBETCTBUN
NCMONHeHVA ABUraTens XapakTepucTMkamy OKpy»KatoLuei
cpefbl 1 30He OMacHOCTW.

Ocoboe BHMMaHWUe cniefyeT 06paThTb Ha TO, Kak Temnepary-
pa BOCMIaMeHEeHNA 1 TONLLMHA C/TOA NbIIN COOTHOCATCA C
TemnepaTypHON MapKNPOBKOM ABuUraTens.

ABuratenu, Tpebyowme HanMUNA 3alUTHON KPbILIN:
[lBrratenb, yctaHaBNMBaeMbIi B BEPTMKaNbHOE MOSIOXKeHVe
Ba/IOM BHU3, JO/KEH MMETb KOXKYX AJ1A 3aLlMTbl OT Monaja-
HUA NOCTOPOHHUX NPEAMETOB U XXUAKOCTEN Yepes BEHTUNA-
LIMOHHble OTBEPCTMNA BHYTPb KOpMyca. Ty 3aAauy Takxke
MOXXHO PeLLNTb C MOMOLLbIO OTAE/IbHOW KPbILKK, HE NpUKpe-
MIeHHON K ABUraTento. B aTom cniyyae Ha ABuratene Heobxo-
LAMMO Pa3mecTuUTb NpeaynpeanTesibHyIo TabnnuKy.

4.2 [Osurartenun c nogwWNNHNKaMm
Apyroro Tuna, Kpome
LIapUNKOBbIX

CHUMUTE TPAHCMOPTHY!O BIIOKMPOBKY, €C/IN OHa NMEeEeTCA.
MposepbTe cBOOOAHOE BpalleHVe Bana ABuraTesns, nposep-
HYB ero pyKow.

ABuraTenu ¢ ponMKOBbIMM MNOAWNMAHNKAMMN
dkcnnyaTtaums auratens 6e3 pagunanbHON HarpysKm Ha Ban
MOXET MPUBECTU K MOBPEXAEHMIO POSIVKOBbIX NOALWIMHY-
KOB 113-3a 3pdeKTa NPoCKasib3biBaHUA.

ABI/II'aTeﬂIII C paananbHO-yNOPHbIMIM NoAWNNHNKaAMN
3KcnnyaTau,v1$| asuratena 6e3 oceBoli Harpysku, npuioxeH-
HOM K Bajly B Hy»KHOM HalMpaB/eHUN, MOXET NpuBeCcTn K
noBpexaeHuto paananbHO-YNMOPHbIX NOALWNMHUKOB.

NPEAYNPEXAEHUE

[na peuratenen tnna «Enter d» n «Enter Ltd» c pagu-
aNbHO-YNOPHbIMY MOALWNMHMKAMM OCEBAs Harpy3ka Hu
NP Kaknx 06CTOATENBCTBAX HE JOMKHA MEHSITb
HarnpagJieHNe, MOCKOJbKY 3TO MOXET NPUBECTU K
N3MeHEHMIO pa3Mepa B3PbIBO3ALLUUTHbLIX 3a30P0B U
[laXke BbI3BaTb COMPUKOCHOBEHME TOKOMPOBOAALLMX

netanemn.

Tvnbl NOAWMNHNKOB YKa3aHbl Ha I'IaCI'IOpTHOVI Tabnuuke.
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[Burarenu co CMa3o4YHbIMU HUNNENAMN
Mepep nepBbIM MYCKOM WM NOC/E AJINTENIbHOTO XPaHEHNSA
[BUraTens BBeAUTE HEOOXOANMOE KONMYECTBO CMa3KMU.

MonpobHble cBeaeHMA CM. B pasgene «7.2.2 [iBuratenu co
CMa30YHbIMY HUMMENAMUY.

4.3 lNpoBepKa conpoTnBIIeHNA
nsonauynm

COI'IpOTI/IBJ'IeHI/Ie n3onaunm cnepyet nsmMepuTtb A0 BBOA4A
ABUraTesia B SKCrjiyataymio 1 npm nogo3peHMM Ha NoBbl-
LUEHHYIO0 BIaXXHOCTb OOGMOTOK.

ConpoTuBneHne n3onaunm, CKOPPeKTUPOBaHHOE A0 Temne-
paTypbl 25 °C, BOMKHO 6bITb He HKe 1 MQ (M3mepeHus
cnefyeT BbINONHATL Npuv HanpsxeHur 500 nnm 1000 B nocr.
ToKa). ConpoTMBNeHne N30naumm cnefyet yMmeHbluaTb BABOE
Ha Kaxkgble 20 °C noBbllWEeHNA TemnepaTypbl.

Ona npmneegeHnA CONPoTUBJIEHNA N30JTALNN K HEO6XO,D,I/I-
MoWm TeMmnepartype MOXHO NCNo/1b30BaTb PUCYHOK 1.

NPEAYNPEXAEHUE

Bo nsbexaHue prcka nopakeHns aNeKTPUUeCcKM
TOKOM Kopnyc ABuraTens JomKeH 6biTb 3a3emieH 1
00OMOTKM pa3pskeHbl HeMe[lIeHHO Moc/e N3MepeHus
COMPOTUBJIEHNA N30AALNN.

Ecnu conpoTtrBneHne n3onsumm He 4OCTUraeT STaIOHHOTO
3HauYeHMs, 3TO 03HAYAET, YTO OOMOTKM VMEIOT MOBBILLIEHHYHO
BMIA’KHOCTb 1 MOAJIEXaAT CyLLKe B neun. Temnepatypa B neuu
LOMmKHa noaaepKnBaTtbca Ha ypoBHe 90 °C B TeueHne 12-16
Yyacos, 3aTeM — Ha ypoBHe 105 °C B TeueHue 6-8 4acos.

Ha BpeMmMA Harpesa HEO6XO,U,I/IMO CHATb I'IpO6KI/I CO CJZINBHbIX
OTBepCTVIVI 1 OTKPbITb KPaHbl, €C/1i OHN NMEKTCA. Mocne
CYyWKWn CJINBHble ﬂpO6KI/I L[OJKHbI 6bITb YCTaHOBJ1€HbI Ha
mecTo. Jaxe npn HannMynm CNNBHbIX I'IpO6OK Ha BpemA
CYLWKN pekomMmeHayeTcA CHATb TopueBbI€ LWNTbI N KPbILWKN
coeANHUTENbHbIX KOpO6OK.

O6MOTKHU, Ha KOTOpble nonasna MOPCKaA BOAa, Kak npaBuio,
HeO6XO,D.I/IMO nepemMmoTaTb.

4.4 QOyHpameHT

nOﬂHyIO OTBETCTBEHHOCTb 3a NOATrOTOBKY d)yHnameHTa anAa
YCTaHOBKW ABUTaTeNnA HeCeT KOHEYHbI NoNb30BaTeb.

MeTannuueckre pyHaaMeHTbl JOJIXKHbI ObITb OKpaLLEHbI
AHTUKOPPO3MOHHOW KPACKON.

(D)/H,D,aMEHT [OKeH 6bITb POBHbIM 1 OCTAaTOYHO CTONKMM K
BO3MOHbIM YCUITUAM B PeXMMe KOPOTKOIro 3aMblKaHUA
asuratena. KOHCTp)/KLI,I/Iﬂ 1 pasmepbl d)yH,qameHTa L[ONXHbI
NCKIIoYaTb nepefavy BVI6paL|,I/II/I Ha ABUratesib n
BO3HUKHOBEHNE pe3OHaHCHOVI BI/I6an,I/lI/I. Cm. PUNCYHOK
HW>Xe.



JinHenka

BHumaHume! PasHuua no BbicoTe

He AOo/MKHa npesBbiwaTb + 0,1 Mm
OTHOCUTE/IbHO MecTa YCTaHOBKU
nio6oii gpyroii nanbl ABUraTens.

MecTo ycTtaHOBKM
_Vnanbl
y
\ MecTo ycTaHOBKM Nanbl

4.5 banaHcnpoBKa n nocagka
nonymy¢rt n peMeHHbIX
LUKNBOB

Mpu ncnonb3oBaHWM CTaHAAPTHON NpoLeaypbl 6anaHcm-
POBKa ABUraTeNs BbIMOHAETCA C MOMOLLbIO MOJYLIMNOHKM.

BanaHcupoBKy NONYMybT MM PEMEHHbIX LLIKMBOB HEOOXO-
ZVIMO BbIMOJSTHATb MNOCJIe PACTOYKYM LUMOHOYHOW KaHaBKW.
BbanaHcupoBKa fOMKHA NPOV3BOANTLCS B COOTBETCTBUN C
MeToAoM 0anaHCMPOBKY, YKa3aHHbIM A JAHHOTO ABUraTe-
ns.

Bo nsbexxaHue noppexaeHna NnoAWnnHNKOB 1 yI'IﬂOTHEHI/IIh
AnAa nocagku I'IOJ'I)/Myd)T N peéMeHHbIX LUKMBOB Ha BaJ1 ABUTa-
TeNA NCNonb3yeTcAa crneyuanbHbIn NHCTPYMEHT.

3anpeLyeHo BbIMONHATL NOCAAKY/AEMOHTaX MONYMyPTbl NN
pPeMeHHOrO LWKKBa MOCPeCTBOM YapOB, a Take AeMOHTH-

poBaTbh MX C MOMOLLbIO pblyara, ynmpas ero B Kopnyc gsura-

Tens.

4.6 MoHTaX N LeHTpoBKa
ABurartens

Y6enutech B HanMumMy JOCTaTOMHOIO NPOCTPAHCTBA BOKPYT
ZBuratensa ana ceo0oAHON LMPKYNALUM BO3ayXa.
PekomeHayeTCA OCTaBNATb MEXKAY KPbILLKOW BEHTUNATOPA U
CTEHOW 3a30p, COCTaBNALWMI HE MEHee NONMOBUHbI
ZAnameTpa Bo3[lyx03abopHOro oTBEPCTUSA B KPbILLKe
BeHTUNATOpa. lononHMTeNbHble CBeAEHUSA YKa3aHbl B
KaTanore n3fenuni 1 Ha rabapuTHbIX YepTexKax, KoTopble
MOXHO HalTV Ha Bepb-caiiTe no agpecy: www.abb.com/
motors&generators.

ObecneyeHre NpaBUIbHOM LLEHTPOBKM UMeET 60sbLLOoe
3HayeHue AnAa UCKNoYeHNA BUOpaLuK, a TakKe NoBpexae-
HWI NOALWNMHMNKOB 1 Bana.

3akpenuTe gBuratesib Ha GyHAAMEHTE C MOMOLLbIO NOAXOAS-
Wux 60NTOB UNW WNWAEK, MexXay GyHOAMEHTOM 1 ornopamu
[Buratens Heob6xoANMO YCTaHOBUTb LUANOBbI.

|/|Cﬂ0ﬂb3)/l7ITe Hagneawne MmetToabl UEHTPOBKN ABUraTenA.

Mpun HeOOGXOAUMOCTY NPOCBEPNIUTE B TPEOYEMbBIX MECTaX
YCTaHOBOUHbIE OTBEPCTUA U 3aKpenuTe YCTaHOBOYHbIE
WITbIPW.

TouHOCTb MOHTaXa nonymydTbl: OTKNOHeHMe 3a3opa b He
DomKHO npesbiwatb 0,05 MM, pa3HOCTb al-a2 Takxe He
JormxkHa npesbiwatb 0,05 mm. Cm. puc. 2.

[Mocne okoHYaTENbHOWM 3aTAXKN OONTOB UIW WNUNEK
NMOBTOPHO NPOBEPbLTE LIEHTPOBKY.

He ponyckaiite npeBblleHNs 4ONYCTUMbIX HArPy30K Ha
MOALUUMHVIKY, YKa3aHHbIX B KaTasiorax n3genuin.

Y6eanTecb B AOCTATOYHOW LMPKYSALMMN BO34yXa BOKPYT
auratens. Yoegurech, uto HaxXoAaLwMecs pAAoM yCTPOMCTBa
WY NPAMBIE Ny4Y CONTHEYHOTO CBETA HEe HarpeBaloT [Bura-
Tesnb.

Mpwv Ncnonb3oBaHUK ABUraTesiel C MOHTaXKOM Ha dnaHue
(Hanpwumep, B5, B35, V1) Heobxoaumo ybeanTbCs B TOM, UTO
NCMoNb3yeMoe KOHCTPYKTUBHOE pelleHre obecneumnsaeTt
[LOCTaTOUHYIO LIMPKYALMIO BO3AYXa BAOMb BHELLHEH No-
BEPXHOCTM dnaHua.

4.7 PapunanbHble ycunma m
pemMeHHble nepegauv

PeMHM fOMXHbI 6bITb HATAHYTbI B COOTBETCTBUM C YKa3aHUA-
MW NOCTaBLLMKa NPUBOLHOro 06opynoBaHuA. 3anpeLleHo
npeBblLLaTh MaKCMMasIbHOE YCUIINE HaTAXeHNA peMHei (T. e.
paguanbHble Harpy3Ky Ha NOALUUMHKKN), YKa3aHHoe B
KaTanorax nsgenunn.

NPEAYNPEXXAEHUE

YpesmepHoe HaTsaKeHVE PEMHSI MPUBELET K NMOBPEXK-
[EHVII0 NMOALUNMHVKOB U MOXET MPYBECTU K pa3fiomy
Bana. Ana geuratenei Tunos «Enter d» n «<Enter Ltd»
UYpe3MePHOE HATSKEHME PEMHSA MOXKET NPUBECTU K
BO3HVIKHOBEHVIO OMAaCHbIX CUTyaLuiA 13-3a Clly4aliHOro
B3aVIMHOI'O COMPVKOCHOBEHUSA [IeTanel B3pbiBO3aLLNT-
HOro TpaKTa.

4.8 [OBurarenun co CINBHbIMW
OTBEpPCTNAMM ANA KOHAEHcaTa

Y6enuTech, UTO CJIMBHbIE OTBEPCTUA U MPOOKM HAaNpaBneHbI
BHU3. Y AABUraTesiel, pacnosioKeHHbIX BEPTUKANbHO, CJIB-
Hble OTBEPCTNA MOTYT ObITb PACMONIOXKEHbI FOPU3OHTANIbHO.

Bubpo6esonacHocTb ABMraTenu v ABuraTeny ¢ NoBbi-
LEeHHON 3aLnTon

[iBurateny c repMeTUYHbIMM NAaCTMacCOBbIMM NPOGKamu
CJIMBHbIX OTBEPCTMI NOCTABNAOTCA C 3aKPbITbIMU MPOOKaMm
B CJTyYae asloMVHUEBBIX KOPMYCOB U C OTKPbITbIMM NPOO6Ka-
MW B CJTyYae YyTryHHbIX Kopnycos. [Mpu skcnnyaTaumm B
4MCTOW Cpefe N3BNEeKMTE CNMBHbIE MPOOKM Nepes Nyckom
asuratena. B ycnoBmaAx BbICOKOW 3anbineHHOCTH cnegyeT
3aKpbITb BCE CNIMBHbIE OTBEPCTUA.

BspbiBo6e3onacHble gBuUraTenu

CnumBHble NPOOKK (NPU UX HANMUYUK) PACMONOXKEHDI B
HWKHE YacTh TOPLEBbIX LMTOB, YTOObI KOHAEHCAT MOr
BbITeKaTb U3 gBuratena. OTKponTe CIMBHYt0 NPo6KY, NoBep-
HyB ee NPOTUB YaCOBOW CTPENKU, MOCTYyUUTe, 4TOObI YOe-
OVTbCA B ee CBOOOAHOM BpaLLEHUN, N 3aKPONTE, HaXkaB n
NMOBEpPHYB MO YaCOBOW CTPENKe.

MbineB3pbiBO3aLYMLLEHHOE NCMNOJIHeHnEe

CnuvBHble OTBEPCTUA BCEX ABUraTenen B
MblfIeB3PbIBO3ALNLLEHHOM UCMOSTHEHWV JOMKHbI ObITb
3aKpPbIThI.
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4.9 Pa3sBopgka Kabeneinn
NeKTpuUYecKne NogKnioyeHnsa

B coepnHnTENbHOW KOPOOKE CTAaHAAPTHOIO OAHOCKOPOCTHO-
ro asuratena, Kak npasuno, npeaycMoTpeHbl WecTb C1No-
BbIX KJIEMM N HE MeHee OAHOI7I KJ1IeéMMbI 3a3eM1eHnA.

Kpome cunoBbix Knemm 1 Knemm 3asemneHuns, B Kopobke
MOTyT 6bITb NPeAyCMOTPEHbI COeAVHEHUA ANA TEPMUCTOPOB,
aHTUKOHAEHCATHbIX HarpeBaTenen u BCromoraTenbHbIX
YCTPONCTB.

[lna noacoeanHeHNs BCex CUNOBbIX Kabenei Heobxoammo

MCNonb30BaTh KabesibHble HAKOHeUHUKN. MpoBoaKa BCMO-

MOraTeNbHbIX YCTPOWNCTB MOXKET NOACOEANHATLCA K KIEMM-
HbIM KOJIOIKam 6€3 HaKOHEYHUNKOB.

JBuratenv npefiHazHauyeHbl TONIbKO [N CTaLMOHAPHOTO
MOHTaxa. Ecnm He ykasaHo nHoe, KabenbHble BBOAbI IMEIOT
MeTpUYecKyto pe3bby. Knacc 3awumtbl 1 Knacc IP kabenbHbIx
YNNOTHEHUI AOMXKHbI KaK MUHVIMYM COBMafaTb C COOTBET-
CTBYIOLLVIMU KNlaCCaMy COEAUHUTESTbHBIX KOPOOOK.

[lna aBuraTenein ¢ NOBbILWEHHOW 3aLMTON 1 B3pblBOOE30MNac-
HbIX ABUraTenein paspeLeHo NCnosib30BaTh TONIbKO CepTU-
duumnpoBaHHble KabenbHble ynnoTHeHusA. [Ina nckpobeso-
nacHbIx ABuUraTenemn KabenbHble CanNbHUKN JOMKHbI COOTBET-
cTBOBaTb TpeboBaHmAm IEC/EN 60079-0. ina gsuratenei
«Enter tD/Enter t» KabenbHble CalbHUKW JOJTKHbI COOTBET-
cTBOBaTb TpebosaHmam IEC/EN 60079-0 n IEC/EN 60079-31.

BHUMAHMUE!

Kabenu fonxHbl 6bITb MeEXaHNYECKN 3aLUMLLEHDI U
3aKpenneHbl B6NM3U coefnHUTENIbHON KOPOOKHM
cornacHo TpeboBaHuam ctaHgapTa IEC/EN 60079-0 n

MeCTHbIX CTaH4APTOB.

Hewncnonb3yemble KabenbHble BBOAbI JOMKHbBI ObITb 3aKPbITbI
3arnylKamu, obecrneunBaoLWMMI 3aLmMTy, COOTBETCTBYHO-
Lyto Knaccy 3awuTbl v IP-knaccy coegrHUTENBHON KOPOOKU.

CreneHb 3aWnThl U AUAMETP YKa3aHbl B JOKYMeHTaLuu,
OTHOCALLENCA K KabenbHbIM Ca/ibHMKaM.

NPEAYNPEXAEHUNE

Wcnonb3yiite ona kKabenbHbiX BBOAOB YMIOTHEHMS,
COOTBETCTBYIOLME KNACCy 3aLMTbl, @ TAKXKe TUMY 1 g1a-
MeTpy Kabenei.

3azemneHvie aienyeT BbInONMHUTD COrmacHO MeCTHbIM
npasuJiam 0o nogavn HanpAaxeHnA Ha ABuraTtesb.

Knemma 3a3emneHns Ha Koprnyce AoMmKHa OblTb MoacoeanHe-
Ha K WiHe 3a3emneHuns (PE) kabenem B cooTBETCTBUM C TabII.
5 ctaHpapTa IEC/EN 60034-1.
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MuHumansHeie ceyeHuA npoeoaoe 3aWuUmHoeo 3a3emJieHUA

MwuH1ManbHoe ceveHne cooTBeT-
CTBYHOLWKMX NPOBOAOB 3alWNTHOIO

Mnowaab nonepeyHoro ceyeHms
ba3oBbIX MPOBOAOB YCTaHOBKMY,

S, Mm? 3a3emneHus, S, Mm’
4 4
6 6
10 10
16 16

25 25

35 25

50 25

70 35

95 50

120 70

150 70

185 95

240 120
300 150
400 185

Kpome Toro, knemmbl Af1A NogcoeanHeH s 3aWmnTHOro
3a3eMJIeHNs, PacroNIOKeHHbIE CHaPYKMN INEKTPUYECKOTO
obopynoBaHNA, OMKHbI 06ecneurBaTh HaleXHoe Nogcoe-
[AVNHEHe MNPOBOAOB C NOMNepPeUYHbIM CEYEHNEM HE MeHee

4 Mmm2,

KabenbHble coefiHeHNA MeXIY CETbIO U KIleMMamu iBUra-
TensA AO/MKHbI OTBEYaTb TPebOoBaHMAM rocyaapCTBEHHbIX
CTaHAAPTOB MO MOHTAXyY UM TpeboBaHMAM CTaHAapTa
IEC/EN 60204-1 B 3aBUCMMOCTW OT HOMUHANIbHOIO TOKaQ,
YKa3aHHOTO Ha NnacrnopTHON Tabnnuke.

BHUMAHMUE!

Ecnu Temnepatypa okpy»KatoLlel cpeabl NpeBbIaeT
+50 °C, He06Xx0AMO MCMONb30BaTb Kabenu, npeaHa-
3HaueHHble A5 PaboTbl NPV TEeMMNepaType He HIKe
+90 °C. TakXe npu nofbope ceveHUn Kabenen cnegy-
€T YunTbIBaTb Apyrue nepeBogHble Ko3ddnLMEHTbI B
3aBUCMOCTU OT YCJIOBUIN MOHTaxa.

Y6enuTech B TOM, UTO 3alLMTa ABUraTeNs COOTBETCTBYET
YCJTOBUAM OKPYXKaIOLLel cpebl Y KNMMaTUYEeCKM YCII0BU-
AM.

[na obecneyeHna cOOTBETCTBUSA YKa3aHHOMY Knaccy P
YMIOTHEHNA COeAUHUTENTbHBIX KOPOOOK (Kpome «Enter d»)
LOJIXKHbI ObITb aKKYPATHO BJIOXKEHbI B COOTBETCTBYOLLNE
nasbl. HennoTHoe npuneraHne MoXeT NPUBECTU K Nonaga-
HUIO BOAbI MW MbIIN B COEAVHUTENBHYIO0 KOPOOKY, B pe3yrb-
TaTe Yero BO3HMKAET OMacHOCTb 06Pa30BaHsA NCKPOBOIO
paspaga. [py 3ameHe ynaoTHEHUN NN NPOKNafoK creayet
MNCMONb30BaTb OPUTMHANIbHbIE MaTepUarbl.

4.9.1 B3psbisobe3onacHbie 08uzamenu

[na coeanHNTENbHbIX KOpO6OK npenycMmoTpeHa 3alnTa
OBYX TUNOB:

— «Enter d» ona nsuratenen M3JP n M3JM
— «Enter Ltd» pns geuratenen M3KP 1 M3KM

ABurarenu B ucnonHeHum «Enter d»: M3JP

[na HeKoTopbIX KabeNbHbIX YNAOTHEHWU YCTaHOBIIEHbI
TpeboBaHUA N0 MaKCUManbHOMY CBOOOLHOMY NPOCTPaH-
CTBY B COeQiUHNTENIbHOI Kopobke. Hxe npuBoaatca
CnpaBoOYHble AaHHble 0 CBOOOAHOM NPOCTPAHCTBE AN
LBUratenei 3To cepum 1 TMNOB Pe3bObl YMIOTHEHNIA.



Tun Konuye- Tun Pesbba CBoGogHblil Pasmep MomeHT
asuratens CTBO COefUHN- B OTBep- 0b6bem 60nTOB  3aTAXKKM
M3JP/ MoMICOB TENIbHOM CTUAX — COefvHU- KpbIWwKy 60nTOB
M3JM KOpOOKM TeNbHOM coeanHu-
KOPOOKU TeNbHOMN
KOpPO6KU
80-90 2-8 25 1xM25 1,0 gm3 M8 23 Hm
100-132  2-8 25 2xM32 1,0 am® M8 23 Hm
160-180 2-8 63 2xM40 4,0 pm® M10 46 H'm
200-250 2-8 160 2xM50 10,5 gm? M10 46 Hm
280 2-8 210 2xM63 24 gpm? M8 23 Hm
315 2-8 370 2xM75 24 owm® M8 23 Hm
355 2-8 750 2xM75 79 gpm? M12 80 H-m
400-450 2-8 750 2xM75 79 opm® M12 80 H-m

BBopgbl BcnomoratenbHbIX Kabeneii

Tvn geuratens Konnuectso Pe3bba B oTBep-
MNOMIoCoB CTNAX

80-132 2-8 1 x M20

160-450 2-8 2x M20

Mepen Tem KaK 3aKpbITb KPbILIKY COeIMHUTENBHOWN KOPOOKMY,
ybefuTech B OTCYTCTBMM Mblnn B 3a30pax. Oumctute n
CMayKbTe MOBEPXHOCTb He3aTBepAEBatoLLell KOHTAKTHOM
CMa3KoM.

NPEAYNPEXAEHUE

3anpelyeHo BCKpbIBaTb KOPMYC ABUTATENA U OTKPbI-
BaTb COEAUHUTENBHYIO KOPOOKY B YCIOBMSX B3PbIBOO-
MacHOW cpepbl, eCNV ABUraTeNb He OCTbUT U Ha HEro

NnoAaHO HanpAxeHue.

Aeuratenun «Enter Ltd»; M3KP n M3KM
Ha KpblLike coeiHUTENBHOWN KOPOOKM NMeeTcst ByKBa «e»
1N Hagnncb «box EEx e».

Mpwv nofgcoefHEeHVV NPOBOJOB K KNemMMaM TOUHO cobio-
JalNTe MHCTPYKLMM MO BbIMOMHEHWIO COAVHEHUIA, yKa3aH-
Hble Ha TabnnyKe, KOTOpPas PacrosioKeHa B COAVHUTENIbHOM
Kopob6kKe.

[nnHa nyTn TOKa yTeuKu 1 3a30pbl AOMKHbI YAOBNETBOPATb
TpeboBaHuAam ctaHpapTa IEC/ EN 60079-7.

4.9.2 lbineB3pbiBO3aLYLLEeHHbIE ABUraTenvn
(Entert)

Ha CTaHOapPTHbIX ABUraTenax KOpO6Ka BbIBOAOB pPacrnosioxe-
Ha CBEPXY, a OTBEPCTUA ANA BBOAA Kabenen umetoTcsa ¢
obeunx CTOPOH KOpO6KI/I. MNMonHoe onucaHne npmnBoanNTCA B
KaTanorax usgenun.

O6paTuTe 0c060e BHUMAHWE Ha YNNOTHEHWE COeANHNTESb-
HOW KOpOOKM 1 Kabens, uTobbl NPefoTBPATUTL JOCTY
roproyen Nbinun B COeANHUTENbHYI0 KOPobKy. Heobxogmmo
y6eanTbCs, YTO BHELLIHME YMSIOTHEHUA HAaXOAATCA B XOPO-
LeM COCTOAHMM 1 NPABUNbHO YCTAaHOBJIEHbI, MOCKObKY OHY
MOTYT ObITb NOBPEXAEHbI NN CMELLEHbI BO BPeMs paboT ¢
ABuratenem.

I'Iepe,q TeéM KaK 3aKpbITb KPbILWKY COE,EWIHVITeJ'IbHOIZ KOpO6KI/I,
Y6e):|,I/ITECb B OTCYTCTBMW Nbl/1 B 3a30pPax 1 NpoBepbTe
COCTOAHME YIJIOTHEHUA. Ecnn YNNOTHEHNE U3HOLUEHO, €ro
canenyeTt 3aMeHUTb TaKUM XKe YNIJIOTHEHNEM.

NPEAYNPEXAEHUE

3anpeLeHo BCKpbIBaTb KOPMYC ABUraTeNA WK OTKPbI-
BaTb COEAMHUTENbHYIO KOPOOKY B YCNOBUAX B3PbIBOO-
MacHoW cpefbl, €CAv ABUraTesib He OCTbUT U Ha Hero
MoAaHo HamnpsaXeHue.

4.9.3 [MoOknoYeHUsA 018 pa3IU4YHbIX cnoco6oe
nycka

B coepunHuTENbHOM KOPOOKE OAHOCKOPOCTHOMO ABUraTesns,
KaK NpaBusio, npefycMoTpeHa KNneMMHas KonogKa C LecTbio
CUNOBbLIMM KNEMMaMM 1 HE MEHEEe OJIHOW KITeMMbl 3a3emrie-
HUA. DTO NO3BONAET UCMONb30BaTb NPAMON NYCK ABUraTensa
ot ceTn (DOL) nnm nyck nepeknoyeHnem co «3Be3fbl» Ha
«TpeyronbHuK» (Y/D). Cm. puc. 3.

Ona ABYXCKOPOCTHbIX 1 CcneunanbHbIX ABuratenen nogknto-
YyeHne BbIBOAOB A0JIXKHO 6bITb BbINOSIHEHO COMACHO UH-
CTPYKUUAM Ha Tabnuuke, KOTOpaA pacnonoxeHa B CoeanHn-
TenbHOMN KOpO6Ke, NN yKasaHnAam, npuBeaeHHbIM B PYKO-
BOACTBE MO ABUraTesio.

Hanps»keHne n cnocob nogktoyeHns ykasaHbl Ha MacnopT-
HOW Tabnuuke.

Mpamomn nyck ot cetn (DOL):
MOo>HO 1Cnosib30BaTb coeAMHEHUs No cxeme «3Be3aa» (Y)
Unn «TpeyronbHuK» (D).

Hanpumep, o603HaueHme «690 VY, 400 VD» yKka3biBaeT Ha
coeHeHKe No cxeme «3Be3fa» anda 690 B v coeanHeHne no
cxeme «TpeyronbHuk» ana 400 B.

MycK nepeKnioYeHNEeM O «3Be3Abl» Ha «TPEYroIbHNK»
(Y/D):

Hanps»keHve nUTaHUA ABUraTeNA JOMKHO COOTBETCTBOBATH
HOMUHaNbHOMY HanPAXEHUIO NPV COeANHEHUM MO CXeMe
«TPEYrONbHIK».

M3BnekunTe BCce coeanHUTENbHbIE nepemMblvYKn 13 KNeMMHOM
KOJTOOKWN.

[ns pBuratenen c nosbllLeHHON 3awwmTon (Enter e), Kak
npaeuo, fonyckakoTca oba cnocoba nycka (DOL nY/D). B
cnyyvae nycka nepeksoyeHrem Co «3Be3fabl» Ha «TPeyroib-
HUK» pa3peLlaeTcs MPUMEHSTb TONIbKO 060pyaoBaHue ¢
ncrnonHeHnem Tuna «Enter».

Opyrve cnoco6bl NycKa 1 »KecTKne ycnoBus nycka

Ecnun gna nycka ncnonb3yotca apyrmne MeTofbl, Hanpumep,
npeobpaszoBaTesib UM YCTPOWCTBO NIABHOIO Nycka Ans
pexnmoB paboTbl S1 1 S2, cumTaeTca, UTo YCTPONCTBO
«N30/IMPOBAHO OT 3/1eKTPOCETN BO BPeMs PaboTbl SKNEKTU-
YeCKOW MaLUMHbI» B COOTBETCTBUM CO cTaHgapTom IEC
60079-0, 1 NpMeHeHWe TEMNOBON 3aLWNTbl He 06s3aTeNIbHO.
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4.9.4 [looknoYyeHUe echnomMo2amesibHbIX
ycmpoucme

Ecnu gBriratenb ocHalleH TepMUCTOPaMU UK SPYyrimm
pe3ncTnBHbIMN Tepmogatumkamm (Pt100, Tepmopene 1 T. n.)
1 BCMOMOraTesibHbIMW YCTPOMCTBaMU, MX NOLCOEAUHEHNE 1
3KCyaTauma OOMKHbI NPOU3BOAUTLCA HaNeXallm
06pa3om. [1na HeKOTOpbIX 06/1acTel MPUMEHEHNSA

MCMNOJIb30BaHMe TEMJI0OBOM 3aLLNTbl ABMAAETCA 006A3aTeNbHbIM.

Bonee nogpobHyo MHPOPMALIMIO MOXKHO HAWTK B
IOKyMeHTax, NoCTaBnAeMbIx ¢ ABuratenem. Cxembl
coeanHEHN AnA BCNOMOraTeSibHbIX YCTPOWCTB 1
COOTBETCTBYIOLYME KNEeMMbl HAXOAATCA B COeANHUTENIbHON
KOpOOKe.

MakcumanbHoe n3mepuTeNibHOE HaMNpAXKeHe TeEPMUCTOPOB
cocTaBnseT 2,5 B. MakcumanbHbI N3MepUTeNbHbIV TOK A4N1A
Pt100 paBeH 5 MA. Vicnonb3oBaHue 6oree BbICOKOro M3me-
PUTENIbHOTO HaNPAMXeEHWA U TOKA MOXKET NPUBECTU K
OLIMOKaM B MOKa3aHMUAX UM MOBPEXAEHWNIO AaTUMKa TeMme-

paTypbl.

N3onsuus TepmMogaTUMKOB AOKHA COOTBETCTBOBATD
OCHOBHbIM TPE6OBAHWAM V30IALMN.
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4.10 CoeanHeHNA N HanpaBJieHne
BpawjeHuna

[lByratenb BpallaeTca No YacoOBOW CTPESKe, eC/I CMOTPETb
Ha TopeLl, Bana C NPMBOAHON CTOPOHbI. [locnegoBaTenbHOCTb
noaknoyeHusa ¢pas L1, L2, L3 K Knemmam nokasaHa Ha puc. 3.

[na nsmeHeHnsa HanpaBneHNs BpaLleHnsa cneayeT NoMeHATb
MecTaMu fiBa NoObIX PpasHbIx Kabens.

Ecnn gBuratenb ocHauleH BEHTUNATOPOM OQHOCTOPOHHETO
BpalleHnA, y6E)ZU/ITer, YTO HanpasJieHne BpalleHnAa CooT-
BETCTBYET HaMnpaBJIEHUIO CTPESTKN, HaHeCeHHOW Ha ABura-
Tenb.

4.11 3awunTa OT NneperpysKku u
onpoKungbiBaHuA

Bce gBuratenu, npegHasHaueHHble AN SKCMayaTauum Bo
B3PbIBOOMACHbIX 30HaX, AO/MKHbI ObITb 3alMLLeHbl OT nepe-
rpy3ok. Cm. ctaHgapTbl MoHTaxa IEC/EN 60079-14 n mecT-
Hble TPeOOBaHUA K MOHTaXYy.

[na gsuratenein c nosblweHHoNW 3awmTon (Enter e) makcu-
ManbHOe BpeMsA cpabaTbiBaHMA 3aLUTHBIX YCTPOWCTB He
AOJIKHO NPEBbILIATL BEIMUMHY t, YKa3aHHYI0 Ha nacrnopT-
HoW Tabnuuke.

Ons peurateneii Tunos «Enter Eterna» n «Enter t» He Tpeby-
eTCcA yCTaHaBNNBaTb AOMNONHUTESIbHbIE 3aLUTHbIE YCTPOW-
CTBa MOMMMO CTaHAAPTHbIX MPOMbILLSIEHHbIX YCTPONCTB
3aWnThbl.



5. dkcnnyatauyma

5.1 O6wine cBeageHnA

[Bvratenv npegHasHauyeHbl Ans clefyowmx ycioBuin
3KCMyaTaumm, eClv MHOE He YKa3aHo Ha NacnopTHOW
Tabnnuke:

— [Buratenu npegHa3sHayeHbl TONbKO ANA CTaLMOHAapHOro
MOHTa»a.

— Pabounit guana3oH TemnepaTypbl OKpy»KatoLlen cpeabl: OT
-20 go +40 °C.

— MakcumanbHas BbicoTa Hag ypoBHem mopsa: 1000 m.

— MakcrmanbHble OTKNOHEHUA HAaMPAXEHWA MUTaHWA U
YaCTOTbl He AO/MXKHbI MPeBbILWAaTb MPeAenoB, yKka3aHHbIX B
COOTBETCTBYIOLWMNX CTaHAAPTax. [lonyck No Hanpsa»KeHuio
nuTaHua: +5 %, No yactote: +2 %, cM. puc. 4 (CTaHAaPTHI
EN / IEC 60034-1, pa3gen 7.3, 30Ha A). lNpeanonaraetcs,
uTO 06a MAaKCMMasIbHbIX 3HAUEHUS HE JOCTUIAOTCA
OAHOBPEMEHHO.

[lBrratesnib MOXHO 1CMOMNb30BaTh TOJIbKO MO CBOEMY NPSIMO-
My Ha3HauyeHuto. HoMyHanbHble 3HAUEHUSA 1 YCIIOBUS
3KCMyaTaumm yKasaHbl Ha MacnopTHow Tabnuuke. Kpome
TOro, AOJKHbI ObITb COOMIOAEHBI BCE TPpeboBaHWA HacTosLLe-
ro PyKOBOZCTBA U APYrUX UHCTPYKLUIA 1 CTaHAAPTOB.

B cniyyae npeBbllleHUs1 YCTAHOBNEHHbIX NPEAENOB HEOOXO-
AVIMO NMPOBEPWTb AaHHbIE ABUraTENs 1 YCTaHOBKU. 3a
JIOMONHUTENbHO MHpOPMaLMel obpallaiTecb B KOMMAHUIO
ABB.

Mpwu ncnonb3oBaHKK B3pbiIBOOE30MNACHbIX fiBUraTesel
ocoboe BHUMaHVe crieflyeT 06paTuTb Ha arpeccnsHoe
BO3[eCcTBME OKpYXatoLlen cpepbl. O6sA3aTeNnbHO NpoBepAi-
Te 3alMTHYI0 OKPACKYy Ha COOTBETCTBME KNMMATUYeCKUM
YCNOBUAM, MOCKOJNbKY KOPPO3MA MOXKET NOBPEAUTb B3PbIBO-
3aLMTHBIN KOpnyc.

NPEAYMPEXAEHUE!

HecobntogeHvie no6bix MHCTPYKLMIA MU HapyLueHne
pernameHTa TEXHUYECKOro 06CyKmBaHus
060py0BaHVA MOXET NMOCTaBUTb MOJ, Yrpo3y
6e30MacHOCTb 1 TEM CaMbIM UCKITIOUMTb BO3MOXXHOCTb
CMONb30BaHUA ABUraTess BO B3PbIBOOMACHOW cpese.
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6. [iBuratenu ans B3pbiBOONACHbIX 30H M YCTAaHOBOK C
perynupyemomn CKopocTbio BpalleHs

6.1 BBepeHmne

B 3TOM pasgene pykosofcTBa npusefeHbl 4ONOMHUTENbHbIE
VHCTPYKUUKN ANA HoBenwmnx agsuratenen «Enter», ncnonb3ye-
MbIX B OMACHbIX 30HaxX C MMTaH1eM OT npeobpazoBaTens
yacToTbl. [IBuratens «Enter» npegHa3HayeH gna nuTaHnA
TOJIbKO OT OAHOTrO NpeobpasoBaTens yactoTbl. He gonycka-
eTcA napannenbHoe NOAKMNoYEHE HECKONbKUX ABUraTenen
K 0AHOMY Npeobpa3oBaTeio YacToTbl. [TOMVMO MHCTPYKLMIA,
NpViBeEHHbIX B JaHHOM PYKOBOZLCTBE, CriefyeT cobnofatb
YKa3zaHuA Npoun3BoanTensa npeobpasoBaTtenia 4acToTbl.

Bbinyckaemble komnaHueri ABB gBuratenm c uCnonHeHvem
«Enter», «<Enter Eterna», «Enter t», «Enter d» u «Enter Ltd»
MPOLUAN UCMbITaHNA B COYETAaHUU C NpeobpasoBaTensamu
ACS800/ACS880, ncnonb3yowmnmm MeTo NPAMOro ynpasne-
HUA KpyTALmM momeHToMm (DTC), a Takke ¢ npeobpasosate-
namm ACS550, no3TomMy 3T KOMGUHaLMK MOTYT GbiTb
BbIGpaHbl COrMacHO UHCTPYKLUUAM, MPUBELEHHBIM B rflaBe
6.8.2. MnHMmManbHasA YyacToTa KOMMyTaumm Ansa Bcex TMNos
nsuratenen «<Enter» coctasnaet 3 kI, MUMEHHO 3TO 3HauYeHue
ABNANOCH 6a30BbIM NPU pa3paboTke pekoMeHZauun no
nopbopy ABuratens, NpuUBeLeHHbIX B MOC/EAYIOLWX FaBax.

6.2 OcHOBHble TpeboBaHuA
cornacHo ctaHpaptam EN mn IEC

B3pbiBo6e3onacHble gBuratenu Tuna «Enter d» n «Enter
Ltd»

JBuratenb Heo6xoAMMO BbIOVPATb TaKNM 06Pa3oMm, YToObI
MaKCUMasibHasa TeMNepaTypa ero NoBepxXHOCTU Hbina
OrpaHuyYeHa B COOTBETCTBMM C 3aJaHHbIM 3HaUYeHEM
TemnepaTtypbl U1 TeMnepaTypHbIM Knaccom. B
60MbLUNHCTBE CNyyaes AiA 3Toro TpebyeTca nnbo
NPOBOAWTb TUMOBbIE UCMIbITAHNSA, INOO KOHTPONMPOBATL
TemnepaTtypy NOBEPXHOCTY ABUrATeN .

Ecnu ana geuratenein «<Enter d» unu «Enter Ltd» Heobxoanmo
cobntoaaTb ycnoBma TemnepaTypHbIx Knaccos T5 unu T6,
06paTUTECh 32 MOMOLLbIO B MECTHbIN ODUC NPOoJaXx.

B cnyyae nprmeHeHWs Apyrix npeobpa3oBaTenei Hanpsxe-
HUA, UCNONb3YIOLWNX METOS LWUMPOTHO-UMMYNIbCHOW MOAYNA-
uum (LLUAM), pna noaTBep K AeHNA TENOBbIX XapaKTEPUCTUK
[BUraTens Heob6xoaMMo, Kak NPaBuio, MPOBOANTb KOMOUHY-
POBaHHbIE NCMbITaHWA. DTN UCMbITAHNA MOXHO He MPOBO-
[1Tb, eCNn B3pblBOGE30MacHble ABUraTeNM OCHaLLEHbI
TepMogaTuMKamu, NnpeHa3HauYeHHbIMU A1 KOHTPONA
TemnepaTtypbl NOBEPXHOCTY. Takne ABUraTeny UMetoT
cnefyoLLyio JONOTHUTENbHYI0 MapPKMPOBKY Ha MacnopTHOW
Tabnuuke: — «PTC» c TemnepaTtypoli cpabaTbiBaHus 1 «DIN
44081/82».

McnonHeHue c noBbilWeHHOM 3awuTon Tuna «Enter e»
ABB He pekoMeHAayeT NCMoNb30BaTh HU3KOBOJbTHbIE
nsuratenu Tuna «Enter e» co BCbINHOM 06MOTKOI COBMECTHO
¢ YPT1. 3To pyKoBOACTBO He paccMaTpUBaeT NPUMEHEeHNe
3TUX ABUraTenem coemectHo ¢ YPr1.
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Bu6po6esonacHocTb ABuratenu tuna «Enter Eterna»
CoyetaHune gsuratensa n YPIM HeobxoaMo UCMbITbIBATb Kak
eflMHYI0 CUCTEeMY MU NoAOUPaThb C MOMOLLbIO PacyeToB.

B cnyuae nprmeHeHuA fpyrux npeobpasoBaTenei Hanpsaxe-
HUA, NCNOSb3YIOLWMX METOZ, LUIMPOTHO-MMMYNbCHOWM MOAYNA-
uyum (LUAM), € MUHMManbHOM YacTOTON KOMMYyTaLMmn He
MeHee 3 KI'y ana npeaBapuTenibHOro Bbibopa MOXHO UC-
nonb3oBaTb UHCTPYKLUMW, NPUBEAEHHbIe B pa3aene 6.8.3
HacToALero pykoBoacTea. OKoHYaTeNIbHble BeIMYMHbI
HeobXoAMMO NPOBEPSATH C MOMOLLbI0 KOMOUHUPOBAHHbIX
MCNbITaHNIA.

MbineB3pbiBo3awjuweHHble gBuratenu Enter t (Enter tD)
[BuraTtenb Heo6XoAMMO BbIOMPATb TakM 06pa3om, UTobbI
MaKCUMasbHaa TemMnepaTtypa ero Hapy»KHOW NOBEPXHOCTH
6bla orpaHMyYeHa B COOTBETCTBUM C TEMNEepPaTypPHbIM
Knaccom (Hanpumep, T125 °C unn T150 °C). ina nony4veHma
LOMNonHUTeIbHOM MHbOPMaLUM 0 TeMnepaTypHOM Kracce
Huxe 125 °C obpalyaritecb B ABB.

B cnyvae nprmeHeHuA gpyrux npeobpasoBatenei Hanpsaxe-
HUA, NCNONb3YIOLWMX METOZ, LUMPOTHO-MMMYNbCHOW MOAYNA-
uun (LUMM), ona noaTeepaeHNA TENNOBbLIX XapaKTePUCTUK
ABuratena HeobxoAnMO, Kak NpaBuo, NPOBOANUTb KOMOVHU-
POBaHHble NCMbITaHWA. DTW UCMNbITAHUA MOXXHO He MPOBO-
AUTb, eCNn ABUraTenn B ucnonHeHun «Enter t» ocHaleHbl
TepmogaTumkamu, npefHasHauyeHHbIMU ANA KOHTPONA
TemnepaTtypbl NOBEPXHOCTU. Takune ABUraTenn nmetoT
crefyioLLyio JOMOMHUTENbHYI0 MapKMPOBKY Ha NacnopTHOM
Tabnuuke: — «PTC» c TemnepaTtypoii cpabaTbiBaHunA 1 «DIN
44081/82».

B cnyvae nprmeHeHnsa npeobpa3oBaTeniel HaNnpXeHus,
ncnonbyowmx LNM-ynpasneHune, ¢ MUHUMAaNbHOM YacTo-
TOW KOMMYyTaumn He meHee 3 K'Y AnA npeaBaputenbHoOro
BblOOpa ABMraTeNs MOXHO MCMOb30BaTb UHCTPYKLUN,
npviBefdeHHble B pasgene 6.8.3.

6.3 Nsonaumna oo6mMoTKn

6.3.1 MexoycasHvie HanpsaxeHus

M3MeHeHne MakcMmanbHO 4OMNYyCTYMOrO MMKOBOTO MeXAy-
bas3HOro HanNpPsXKeHUA Ha KNemMme ABUraTesna B 3aBUCMMOCTY
OT BPEMEHM HapacTaHuA UMMNy/bca NoKasaHo Ha puc. 5.

Camas BepxHas KpmBas «ABB Special Insulation» (Cneyunanb-
HaA nsonAauma ABB) (ko ncnonHenus 405) oTHocUTCA K
JBUraTenam co crieymanbHol nsonaurern o6MOTOK 1 YacToT-
HO-perynupyembim NprBOLOM.

Kpusasa «ABB Standard Insulation» (CraHgapTHaa nsonauyma
ABB) oTHOCUTCA KO BCeM ApYyriM fBUratenam, paccMaTpuBsa-
€MbIM B 3TOM PYKOBO/CTBE.



6.3.2 (@asHoele HanpAXeHusA

[lonycTtumble NMKoBble HaNpsXKeHUA Mexay Gpa3on 1 3emnen
Ha Knemmax aBuratens:

e CraHpgapTHaa nsonauma: 1300 B (nnkosoe)

* CnieumanbHasa nsonauma: 1800 B (nnkosoe)

6.3.3 Boui6op usonayuu o6Momok 0N ecex
opyaux npeob6pa3zoeamerneli yacmomeol

[na Bbibopa nsonAaumm o6MoToK 1 GUILTPOB MOXKHO UC-
nosib30BaTb CleaytoLLyto Tabnumuy:

HomuHanbHoe HanpsA-
KeHue NuTaHus
npeobpaszosatena U,

Tpebyemas nsonsauus o6MOTOK U
bUNbTPDLI

CraHpapTtHana nsonauua ABB
CraHpapTtHana nsonauua ABB n
bunbTpbl dU/dt

nnu

CneunanbHasa nsonauna ABB
(kop ucnonHeHna 405)
CneunanbHasa nsonauna ABB
(kog ucnonHeHua 405)

7

Ounbtpbl dU/dt Ha Bbixoae
npeobpasoBaTtens

U, <5008
U, <600 B

U, <690B

6.4 TennoBasA 3awjnTa OOMOTOK

Bce aBuratenu c ucnonHeHuem «Enter» B uyryHHbix Kopny-
cax ocHaweHbl Tepmuctopamm PTC ana npegoTepalyeHns
MOBbILLIEHUA TEMMNEepPaTypPbl 0OMOTOK CBepX NPefernos,
YCTaHOB/EHHbIX AJ1A NCNOJIb3YeMON CUCTEMbI U30AALNN.
PekomeHpayeTca MX MCMONb30BaTb BO BCEX CNyYasX.

BHUMAHMUE!

Ecnv Ha nacnopTHo TabnnyKe He yKa3aHO NHOE, 3TU
TEPMUCTOPbI HE MPefoTBPaLLaloT NPEBbILIEHNSA
npenenbHbIX 3HAUYEHU TeMMEPATyPbl MOBEPXHOCTY
[BUraTena ansa COOTBETCTBYIOLMX TEMMEPATYPHbIX
knaccos (T4 unu T5).

CrtpaHbl, yTBepausLne aupektusy ATEX

Ecnu TpebyeTca B COOTBETCTBUM C CepTUDUKATOM ABUTATENS,
TEPMUCTOPbI OMKHbI ObITb MOACOEAUHEHDI K HE3aBUCVIMON
penenHowm Lenu, KoTopasa npegHasHayeHa NCKYNUTeNIbHO ANA
HafeXKHOro OTKMYeHNA NoJayun NUTaHNA Ha ABUraTenb B
COOTBETCTBUU C Tpe6OBaAHUAMYN AOKYMeHTa «OCHOBHble
npaBusia Mo TeXHNKe 6e30MacHOCTN U MPOVN3BOACTBEHHON
CaHUTapun», 3N0XeHHbIMK B M. 1.5.1 npunoxerusa Il Jupektn-
Bbl ATEX 94/9/EC unu 2014/34/EU.

CrpaHbl, He yTBepauBLIve anpekTrBy ATEX

TepmuncTopbl pekoMeHayeTCA NOACOeAMNHATL K HE3aBUCUMOW
penenHoN Luenu, Kotopasa npefHasHayeHa NCKUYNTENBHO
ONA HaOeXXHOro OTK/loYeHMA NoJaym NTaHUA Ha ABUraTesb.

BHUMAHUE!

B 3aBMCMMOCTM OT MEeCTHbIX npaBu MOHTa<a TePMUCTO-
Pbl TaKXKe MOXHO NOACOENNHATDL K APpYTrM )/CTpOI7ICTBaM
NOMMMO pene; Hanprmep, Ko BXogam ynpasJieHNA
npeo6pasoBaTenﬂ 4acCTOoTbl.

6.5 MNMoAawNNHUKOBDbIE TOKN

MoALNNHMKOBbIE HaNPsXXeHWA 1 TOKK CrlieflyeT YCTPaHATb
BO BCEX YCTAHOBKAX C perynvpyemol CKOpoCTbto, YTobbI
o6ecneunTb HageXHOCTb 1 6e30MacHOCTb PaboThbl
obopynoBaHus. [1na 3Tol Lenun cneflyet UCrnonb3oBaTb
N30MMPOBaHHbIEe NOALUMMHUKN UKW NOALINMHUKOBbIE Y311bl,
bunbTpbl CHba3HbIX MOMEX 1 COOTBETCTBYHOLLME METObI
npoknagku Kabenen 1 3asemnenus (cMm. pasgen 6.6).

6.5.1 YcmpaHeHue noOWUNHUKOBbIX MOKO8

Ona YCTpaHeHNA BpeaHbIX NOALWNMHNKOBbLIX TOKOB B BUTra-
TenAx, ynpaBnaemMblX HaCTOTHbIMA npeo6pasoBaTenﬂMM,
PeKoMeHAYeTCA NPUMEHATb cnejyrLlne metTobl:

Tunopasmep

Kopnyca

250 1 meHbLe CneupvanbHble Mepbl He TpebytoTcA

280-315 M30nnpoBaHHbIN NOAWNMHNK Ha
HeNpPUBOLHOW CTOPOHE

355-450 MN30nnpoBaHHbIN NOAWNMHUK Ha

HeMNpWBOLHOWN CTOPOHe

n

QunbTp crHba3HbIX NOMeX Ha
npeobpasoBaTene

Tvn n3onALMKN NOALIMMHMKA YKa3aH Ha NacnopTHOW Tabnmy-
Ke aBuraTens. iameHeHue Tvna NOALWMNHUKA UK MeTOAa
nsonaummn 6e3 paspelueHna ABB 3anpelyeHo.

6.6 lMpoknapgka Kabenen,
3a3emJieHne n
3/IeKTPOMarHUTHas
COBMeCTUMOCTb

Yto6bl 06ecneunTb Hagexallee 3a3emneHne u cobnope-
HVie BCex MPUMeHNMbIX TPe6oBaHMIA MO 31EKTPOMarH1THON
COBMeCTMMOCTU, A1 ABUraTeneil MOLWHOCTbIO CBbilwe 30 KBT
cnefyeT MCNonb30BaTb SKPaHUPOBaHHbIE CUMMETPUYHbIE
Kabenu n kabenbHble yNnoTHeHNA, obecneyrBatoLye
3/1eKTPOMarH1THY0 COBMECTUMOCTb, TO €CTb KabesibHble
BBOAbI C 360-rpagycHbIM 3a3emneHvem. [ina geuratenei
HebOoNbLION MOLHOCTY PeKoMeHAYeTCA MPUMEHATb CUMMe-
TPUUHbIE 1 SKPaHUPOBaHHble Kabenu. Heobxogmmo obecne-
unTb 360-rpafycHoe 3a3emineHne Bcex KabesbHblX BBOAOB,
Kak OmnucaHo B MHCTPYKLUN MO MOHTaXy KabenbHbIX ynnoT-
HeHun. CKpyTUTe 3KpaHbl Kabeneln B XryTbl U NPUCOefHUTe
UX K bnvkaiien Knemme/lWMHe 3a3eMNeHna BHyTPM coefu-
HUTeNIbHOW KOPOOKM, LWKada npeobpasoBatensa u T. M.

BHUMAHMUE!

Bo Bcex Toukax nofknioyeHna Heo6xoarMmMo
NCMonb30BaTb KabesnbHble YNIOTHEHMS,
obecneurBatoLme 360-rpagycHoe 3a3emieHme,
Hanpumep, B ABUratene, npeobpasosaTene, 3alUTHOM
nepeknioyatene (eciiv UMeeTca) U T. 4.
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Ona guratenen c kopnycom Tunopasmepa IEC 280 v Bbiwwe
HeobXoAMMOo 0becneynTb JOMOMHUTENBHOE BblpaBHMBaHME
NoTeHUManoB Mexay Koprnycom ABUratensa v npruBOANUMbIM
obopyaoBaHueMm, KpomMe ciyyas, Koraa Asuratenb 1 NprBo-
Ovmoe o6opyfoBaHMe yCTaHOBJIEHbI Ha 00LLeM CTalbHOM
OCHOBaHWW. B 3TOoM criyyae cnepyet npoBepuTb NPOBOAU-
MOCTb CTaJIbHOr0O OCHOBaHMA Ha BbICOKMX YacToOTax, Hanpu-
Mep, NyTeM M3MepeHMNA Pa3HOCTM NOTEHLMANIOB MeXAY
aetanamu.

Bbonee nogpobHyo MHPOPMALIMIO O 3a3eMIIEHMM 1 NoACOoe-
[OVIHEHUU Kabenel YaCcTOTHO-PErynmpyemblix NPUBOLOB
MOHO HaTU B PYKOBOZACTBE «3a3eMJieHre U NogCoeanHe-
Hue cucTeMbl NpuBoaa» (koa: 3AFY 61201998); matepuansl
no obecneyeHuio BbINoNHeHUs TpebosaHun SMC npreege-
Hbl B PYKOBOZCTBAX Mo COOTBETCTBYOLUM NpeobpasoBate-
nAM.

6.7 lNpepenbHana Harpy3Kau
CKOpOCTb

6.7.1 O6wue ceedeHusn

BHUMAHMUE!

MpeBbleHe MaKCUManbHON CKOPOCTU ABUraTens
HeZoMnyCTMO, JaXKe eCsiv KpUBbIE Harpy304HOW
crnocobHocTn gocturatot 100 My,

6.7.2 Hazpy3o4yHaa cnocob6Hocmb 0suzameneli
c npeo6pasoeamenamu cepuu
ACS800/880 c npambIim ynpaeneHuem
Kpymawum momeHmom (DTC)

KpwuBble Harpy3o4Hom cnocobHoCTy (Mnun JonycTrMon
Harpy3sku) Ha puc. 6 1 7 NoKa3blBaloT 3aBUCMMOCTb MeXAY
MaKCUMasibHO [OMNYCTUMbIM HEMPEPbIBHbIM KPYTALLMM
MOMEHTOM Ha Bany ABUraTens 1 YaCTOTON HanpsXeHnsa
nNUTaHuA. BbIxogHOM KpyTALWMIA MOMEHT AAeTCA B NPOLeHTax
OT HOMUWHAJIbHOTO KPYTALLEro MOMEHTa fiBuraTens.

6.7.3 Haepyso4yHas cnocob6HOocmb 08uzamerneli
cnpeo6pa3zosamenamu cepuu ACS500
u dpyaumu npeobpasoeamenamu
HanpsxeHus

KpuBble Harpy304HOM cCnOCOBHOCTU (MK 4ONYCTUMON
Harpy3ku) Ha prc. 10 1 11 noKa3biBaloT 3aBUCUMOCTb MeXIyY
MaKCUMasibHO AOMYCTUMbIM HEMPEPbIBHbIM KPYTALLMM
MOMEHTOM Ha Bany ABUraTeNna 1 YacTOTOM HanNpsXKeHUA
NUTaHUA. BbIXOOHOM KPYTALLMIA MOMEHT JaeTcA B NPOLIeHTax
OT HOMMHAIbHOTO KPYTALLEero MOMeHTa ABuraTens.

BHUMAHME!

KpwuBble Harpy3ouHo cnocobHocTy Ha puc. 10 1 11
NOCTPOEHbI ANA YaCcTOTbl KOMMyTaumu 3 Kly,.
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[nA ycTaHOBOK C MOCTOAHHbIM KPYTALUM MOMEHTOM MUHU-
ManbHO JONYCTUMaA HeNpepbIBHO NOAAEPKMBaemas
paboyas yactoTta coctasnset 15 Iy,

[InA yCTaHOBOK C KBafpaTUYHOM XapaKTePUCTUKON KpyTALLe-
ro MOMeHTa MMHUMasnbHO AOMYCTUMAA HENPEPbIBHO Nog-
IepxrBaemas paboyas yactoTa coctaBnset 5 .

KombuHauwmu ¢ gpyrummn npeobpasoBaTtenamm, Kpome cepum
ACS 500, Heob6Xx0AMMO NPOBEPSATH 3apaHee UK e NOAKIIo-
YyaTb AaTUMKKM TemnepaTypbl A1 KOHTPONA 3a TemnepaTypom
NOBEPXHOCTU.

6.7.4 KpamkoepemeHHble nepezpy3Ku

[ns B3pbIBOGE30OMNaCHbIX ABUraTeniein ABB 06bIuHO npea-
YCMOTPEHa BO3MOXHOCTb KPaTKOBPEMEHHOW NneperpysKku.
TouHble 3HaUeHNA MOXHO YBUAETb Ha NMACMOPTHON Tabnnuke
Asuratena unu y3Hatb 8 ABB.

Meperpy3ouHasn cnocobHOCTb onpeaenseTcs Tpems GpakTo-
pamum:

lo MaKcumanbHbI KpaTKOBPEMEHHbIV TOK

To JonycTmas gnntenbHOCTb Nepurofa neperpysKku

To. Bpems oxnaxpeHus nocine Kaxnoro nepmopa
neperpysku. Bo Bpema oxnaxgeHnsa Tok 1 MOMeHT
ABUraTensa AO/MKHbI OCTaBaTbCA HUXe [ONYCTUMbIX
npefenos, yCTaHOBJIEHHbIX ANA HENPEPbIBHON

paboTbl Mof Harpy3Kon.

6.8 Tabnnuku ¢ NnacNOpTHbIMN
AaHHbIMI

Tabnuuka YPI aBnaeTca 06A3aTenbHON AN1A YCTAaHOBOK C
perynnpyemor CKOpoCTbo 1 AOMKHa COAepxaTb HeobXxoau-
Mble AaHHble oMycTMMoro paboyero AnanasoHa. [na
ABUraTeneil, npeAHasHauyeHHbIX 4nA PaboTbl BO B3PbIBOO-
MacHbIX cpefax C peryaMpoBaHmem CKOpPOCTH, Ha TabnmuKax
AOMKHbI ObITb YKa3aHbl Kak MUHUMYM CliepytoLme napame-
TPbI:

— Pexnm

— Twun Harpy3Kku (NOCTOAHHAA UM KBagpaThyHas)

— Tun npeobpa3oBaTtens 1 MMHUMaJIbHAA YacTOTa KOMMYTa-
ummn

— [MpepenbHana MOLWHOCTb AN MOMEHT

— [MpepenbHaa CKOPOCTb UM YacToTa

6.8.1 ColdepxaHue cmaHOapmHoU ma6auyku
YacmomHo-pezynupyemo20 npueooda

CraHpapTHaa Tabnuyka YPI1, nokasaHHas Ha puc. 14, copep-
XUT cnegytolyio nHdbopmaumio:

® HanpseHve nnv gnanasoH HanpsxeHun nutanua (VALID
FOR) n yacToTa ceTn anekTponutaHua (FWP) Ha npuBoae

® Tun pBuratens

® MuHUManbHasa yactoTa kommyTauun ans LLUVM-npeo6pa-
3oBaTenel (MIN. SWITCHING FREQ. FOR PWM CONV.).

® [pepenbl KpaTKOCpOoUHbIX Neperpysok (I OL, T OL,
T COOL), cm. pa3pen 6.7 .4.



e [lonyCTUMbIN Harpy>katoLmin KPyTALLMIA MOMEHT AnA
npeo6paszosatenein ACS800 ¢ npAMbIM ynpaBneHnem
KpyTAWwmm momeHToM (DTC-CONTROL). KpyTAwwmn momeHT
[aeTcA B NPOLeHTax OT HOMUHaNbHOrO KPYTALLEro MOMEH-
Ta ABuraTens.

e [lonyCTUMbIN Harpy>katoLmin KPyTALLMIA MOMEHT AnA
npeobpaszosatenen ACS550 ¢ LUMM-ynpasneHuem (PWM-
CONTROL). KpyTAWwnin MOMEHT AaeTca B NpoLieHTax oT
HOMWHANIbHOMO KpyTALLEero MoMmeHTa gsuratend. Cm. Takxe
pa3gen 6.7.3.

CraHpapTHana Tabnvuka YPI TpebyeT BbINONHEHNA pacyeToB
CO CTOPOHBI 3aKa3umka s Npeobpa3oBaHUA NCXOLHbBIX
XapaKTepUCTUK ABUraTeNs B JaHHbIE KOHKPETHOIO
Asuratensa. ns npeobpasoBaHna NpeaesibHbIX 3HaYUeHU N
YaCTOTbl B OFPaHNYEHNA CKOPOCTU U NPefeNbHbIX 3HaYEHWUI
KpyTALLEero MOMeHTa B OFpaH/YeHNs TOKa noTpebyeTcs
KaTanor Asuratenen gnAa onacHbIX 30H. B cnyvae
HeobxoanmocTy B ABB MOXHO 3aKa3aTb creuuasibHble
TabnMuKy No MHAMBUAYANbHBIM TPebOBaHNAM 3aKa3umKa.

6.8.2 Coldep<aHue cneyuanbHolU mabauyku
4acmomHo-pe2ynupyemMmoz20 npueooa

CneuuanbHas Tabnnyka YPI, nokasaHHas Ha puc. 151 16,
COMepPXUT criepytollne JaHHble O iBUraTesie n yCTaHOBKe C
perynnpyemoi CKOpoCTbio BpaLLeHuA:

® Tun gBuratens

CepuinHbI HOMEpP fBUraTens.

Tun npeobpa3sosatens yactotbl (FC Type).

YacToTa KommyTaumm

OcnabneHvie nNona N HOMUHaNbHasA TOUKa ABUraTens
(FW.P).

CNrCOK KOHKPETHbIX pabounx ToYekK.

Tvin Harpy3KKM (MOCTOAHHDBI MOMEHT, KBaApaTUUHbIN
MOMEHT U T. .).

InanasoH ckopocTei.

Ecnu pgBuratenb ocHaleH TepMogaTunkamm gis npAamMoro
KOHTPOJIA TeMNepaTypsbl, Ha TabnunuKe yKa3blBaeTcs TEKCT
«PTC xxx C DIN44081/-82», roe «xxx» COOTBETCTBYET
TemnepaTtype cpabaTbiBaHWA JaTUMKOB.

3HayeHus, yKasaHHble Ha creLlunanbHon Tabnmnyke YacToTHO
perynvpyemoro npvBoAa, NpueeAeHbl A1 KOHKPETHOro
LBuraTena u KOHKPETHOM 0bnacTy MpUMeHeHnA. YKasaHHble
paboune TOUKM MOXHO B BOJIbLIMHCTBE CJTyYaeB NCMOJb30-
BaTb HEMOCPELACTBEHHO ANA NPOrPaMMUPOBAHMNA 3aLUUTHBIX
byHKUMIA Npeobpa3zosaTenei.

6.9 BBop B 3KkcnnyaTayuio
YCTaHOBOK C perynupyemom
CKOpPOCTbIO BpalleHuA

BBop B aKCMNyaTaLuio yCTaHOBOK C Perynnpyemon cKopo-
CTbl0 HEO6XOAVMO BbIMOJHATD B CTPOrOM COOTBETCTBUN C
WHCTPYKLUAMM, NPVBEAEHHBIMY B JAHHOM PYKOBOZCTBE,
PYKOBOACTBaMM MO COOTBETCTBYIOLLEMY NPeobpa3oBaTesio
YaCTOTbl M MECTHbIMYM 3aKOHaMK 1 npaBunamun. Heobxoarmo
TakXe MPUHMMATb BO BHUMaHWe TpeboBaHWs 1 orpaHnye-
HWS, YCTaHOBJIEHHbIE KOHKPETHOW NPUKNagHON 3afade.

Camble HeobxoVMble MapaMeTpbl A1l HACTPOVKKM Npeobpa-
30BaTens:

— HomuHanbHbIN napameTp asuratena
e HalnpaxeHune

TOK

4acCToTa

CKOPOCTb BpalleHuA

MOLWHOCTb

ITv napameTpbl criefyeT 6paTb 13 OLHOW CTPOKM CTaHAAPT-
HOW TabNNYKHK, 3aKPENSIEHHON Ha ABUraTesne, CM. MPUMep Ha
puc. 13.

BHUMAHME!

B criyyae oTCyTCTBMA NN HETOUHOCTY CBEAEHUI He
3KCMNyaTUpynTe ABMraTesb, NoKa He ybeamtech B
NpaBUIbHOCTN HacTpoek!

[lns noBblWeHNA 6e30MacHOCTU CUCTEMbBI PEKOMEHAYETCSA
MCMoJb30BaThb BCE NPeayCMOTPeHHbIe B Mpeobpa3oBaTesie 1
nogxogsAwme 3awutHole yHKUUnU. CTaHaapTHble GyHKLUN
npeobpa3soBatens:

— MUWHUMasbHasa CKOPOCTb;
— MaKCMManbHas CKOPOCTb;

— 3aluTa OT ONPOKUAbIBAHWS;

— Bpems ycKopeHua/3ameaneHums;

— MaKCUMaJbHbIN TOK;

— MaKCUMaJsibHasA MOLLHOCTb;

— MaKCMManbHbIA KPYTALLNUA MOMEHT;
— nonb3oBaTebCKasa KpUBasa Harpy3Ku.

NPEAYNPEXAEHUE

3T GYHKLUMM ABAAIOTCA JOMOSIHUTENBHBIMUA U HE
3amMeHsAT QYHKLUMM 6e30NacHOCTH, peannu3oBaHHbIe B
COOTBETCTBMM C TPEHOBAHUAMM MECTHbBIX MPaBII
TEXHUKMN 6€30MacHOCTU UV CTaHZAPTOB.
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6.9.1 Hacmpolika napamempoe no mabnuyke
ypPri

Y6epnutech, UTo AaHHble ¢ Tabnunuku YPI cBMAETENbCTBYIOT O
BO3MOKHOCTM €ro NpYMeHeHs B IaHHOM 06nacTu, T. e.
nuTalLwasn ceTb COOTBETCTBYET AaHHbIM pa3gena «FWP» n
cobnoaeHbl TpeboBaHUS, NpeabABsSeMble K Npeobpa3oBa-
Tento (Mo TUNy 1 MeToay YNpaBneHus, a TakKe YactoTte
KOMMyTauum).

Y6eaunTech, UTo Harpy3Ka yKnagplBaetcsa B paMKu fJONyCTu-
MOW HarpysKm Ans paccmMaTpuBaemoro npeobpasosarens.

BeepuiTe 6a30Bble HayanbHble faHHble. ba3zoBble HauanbHble
[aHHble Npeobpa3oBaTenei AoMKHbI OblTb B3ATbI MACNOPT-
HOW TabnnuKm (cm. Nnprmep Ha puc. 13). MoapobHble nH-
CTPYKLMM MOXHO HallT1 B pyKOBOACTBE Mo npeobpasoBate-
NAM YacToThl.

B cnyuae ncnonb3oBaHusa npeobpasosateneit ABB (Hanpu-
mep, ACS800, ACS880, ACS550), Bce 3HaUeHNs napameTpoB
npuBeaeHbl B COOTBETCTBYIOLLMX PYKOBOACTBAX. [Ans Bcex
YacToTHbIX Npeobpa3oBaTenieli MO KpaHen mepe cneayto-
LMe napaMeTpbl BAUAIOT Ha TemnepaTypy ABUraTens;
crneflyeT NpoBepuTb MUHUMAJIbHYH0 YacTOTy KOMMYTaL K,
npefoTBPaLLaoLLyio N3ObITOUHYIO MOAYNALMIO B TOUKE
ocnabneHnsa Nons v BblLLe.
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7. TexHnuyeckoe ob6cnyKnBaHve

NPEAYNPEXAEHVE

I'Ipvl OCTaHOBNIEHHOM BUraTene BHyTpu cCoeanHUTENb-
Hon KOpO6KI/I MOXET NMPNCYTCTBOBATb HanpAXeHne,
nogaBaeMoe Ha HarpeBaTeJibHble 351eMeHTbl in AnA
NnpPAMOro Harpesa 0OMOTOK.

NMPEOYNPEXXOEHWUE

Heobxoprmo yuntbiBatb TpeboBaHuUA ctaHgapTos [EC/
EN 60079-17 1 -19, KacatoLmuxca pemoHTa 1
TEXHUYECKOro 06Cny>KMBaHUA 3N1eKTPOobopyoBaHMA
B B3PbIBOOMACHbIX 30Hax. K paboTe ¢ Taknum
060pynoBaHNEM AOMKHbI OMYCKATbCA TONbKO
cneuunanucTbl, NpoLleaLre creLmnanbHyo NoLroToBKY
1 XOPOLLIO 3HAaKOMble C lIaHHbIMW CTaHAAPTaMMU.

B 3aBMCMMOCTYM OT XxapaKTepa BbIMOJIHAEMbIX PaborT,
npexzge Yem NPUCTYNKTb K paboTe Ha ABrraTene uim
NPVIBOAVMOM MEXaHN3Me, OTKITIoUNTE U 3a6510KnpyiTe
ABuratenb. Yoegmtecb B OTCYTCTBUM B3PbIBOOMACHbIX
rasoB WM MblIV BO BPEMSA BbIMOIHEHUA PaboT.

Crangaprt IEC/EN 60079-17 He NpUMEHUM K
asuratenam M3JM n M3KM.

7.1 O6wme npoBepKN

1. NMpu npoBeAeHNN MHCNEKLUIA U TEXHUYECKOTO 06CTTYX1-
BaHWA MCNOJb3yTe B KAUeCTBe PYKOBOACTBA CTaHAAPTbI
IEC/EN 60079-17, B YaCTHOCTU, Tabnuubl 1-4.

2. Mepuopnueckn npoBepaAnTe guratenb. Yactota npose-
POK 3aBUCUT, HaNpPrMep, OT YPOBHSA BNa>KHOCTU OKpPY»Kato-
Lero BO3yxa 1 OT MECTHbIX MOFOAHbIX YC/I0BUIA. V3Ha-
YasibHO UHTEPBaN NPOBEAEHNA NPOBEPOK MOXHO onpefe-
JINTb OMbITHBIM NYTEM, @ 3aTEM KOHTPONMPOBATb €ro
cobniofeHue.

3. [iBvratenb JOMKEH coflepaTbCA B UNCTOTE, UTOObI
obecneunTb CBOOOAHYIO LIVPKYSLMIO OXNaXKAAoLLero
BO3ayxa. Ecnu gBrratenb paboTaeT B NbliibHOW cpefie,
CUCTEMY BEHTUNIALUMY HEOOXOAMMO Nepuoanyeckn
NpoBepATb N OYMLLATD.

4. Cnepute 3a COCTOAAHMEM YMIOTHEHMI Bana (Hanpumep,
YMIOTHUTENbHBIX Konel, V-06pa3Horo ceueHns unu
paAuanbHbIX YMJIOTHEHWUI) U NPU HEOHXOANMOCTY 3ame-
HANTE UX.

5. MNpoBopauTe geTanbHble NPOBEPKU MblNEB3PbIBO3aLLMLLEH-
HbIX ABuUratenen «Enter t» B cootBeTCTBUM C TpeboBaHMA-
My cTaHaapTa IEC/EN 60079-17 (tabn. 4) c pekomeHaye-
MbIM MHTepBasniom B 2 roga wuiv 8000 yacos.

6. CneguTe 3a COCTOAHMEM COEAVHEHUN N KPEeNeXKHbIX
60nTOB.

7. CnepuTe 3a COCTOAHMEM MOALNMHUKOB, ONpeaensaa Ha
CJlyX aHOMAJIbHbIE LWYMbl, U3MEPAS BUOPALMIO UK
TemnepaTtypy NOAWNMHUKOB, Haboaas 3a BbIXOASALLEN
CMa3KoW UM KOHTPONIMPYS C MOMOLLblo Nprbopos (SPM).
O6pallaliTe Ha NOALWWIMHMKM 0CO60€e BHMMAHWE, KOTaa nx
PacyYeTHbIN CPOK CNTY»KObl MOAXOAUT K KOHLLY.

Mpu 06HapyeHWY NPY3HAKOB N3HOCA BUraTesb CriefyeT
pa3o6paTb, €ro y3sbl — NPOBEPUTb U NPU HEOOXOAUMOCTH
3aMeHUTb HOBbIMU. [pU 3amMeHe NOALIVMHUKOB HOBbIE
MOALUUMHWIKM JOJIXKHbI MO TUMY COOTBETCTBOBATb OPUTVIHaJb-
HbIM. [1pU 3amMeHe NOALIVNHNKOB HEOOXOANMO 3aMEHUTb
YMJIOTHEeHWA Bana. KauecTBO U XapaKTePUCTUKM HOBbIX
YMJIOTHEHWIA JOJTKHbI COOTBETCTBOBATb OPUIMHAJIbHBIM.

[ins B3pbIBOOE30OMNACHbIX ABUraTeNIei: OTKPONTE C/IMBHYIO
NpoO6Ky, NOBEPHYB ee NPOTNB YaCOBOW CTPENKU, NOCTYUNTE,
uTO6bl Y6eauTLCA B €e CBOOOLHOM BpaALLEHNY, Y 3aKpOiTe,
HaXKaB 1 MOBEPHYB MO YaCOBOW CTpesiKe. DTy onepauuio
Heob6X0AVMO BbINOMHATb Ha OCTaHOBJIEHHOM ABUraTene.
WNHTepBan npoBepoK 3aBUCKT OT BIaXKHOCTU OKpY»atoLLero
BO3/lyXa M MECTHbIX KNUMaTUYeCKIX YCNOBUIA. I3HauanbHO
WHTepBan NpoBefeHA NPOBEPOK MOXKHO onpesenmnTb
OMbITHBIM NyTEM, @ 3aTeM KOHTPOJIMPOBATb ero cobnofeHue.

B cnyyae poctaBKku gBuratenei, MeoLWmx Knacc sawmbl IP
55, € 3aKpbITbIMM MPOBKaMU »KenaTesibHO NepUoanYecKn
OTKpPbIBaTb NPO6KK, UTOObI y6eanTbCA B YACTOTE CIIMBHbIX
OTBepCTUI 1 06ecneynTb BbIXOA KOHAEHCaTa U3 gBuratens.
Ty onepauuio HeobXoAMMO BbIMOMHATb Ha OCTaHOB/IEHHOM
ABuratene c cobnogeHnem npasun TEXHNKIM 6@30MacHOCTL.

7.1.1 [Jeuezamenu e npocmoe

Ecnu gBriratenb B TeUeHve 4MTENbHOMO Nepunoia BpeMeHu
He 3KCMyaTMPOBANCA Y HAXOZWIICS Ha CYZIHE W HA JPYrom
00beKTe, rae OH NoABeprancsa BMbpaumm, Heobxoanmo
NPVHATb CregytoLyie Mmepbl:

1. Kaxable aBe Hepfenv Ban ABuratena He06Xo0ANMMO NpoBopa-
umBaTb (C COCTaBNIeHEM COOTBETCTBYIOLLENO OTYETa) C
NMOMOLLbIO NMYCKOBOW crcTeMbl. ECnv no kakmm-nmbo
npuyrHam 3anyck HEBO3MOXEH, OAMH pa3 B Hefento
cnefyeT OT PyKy MOBOPaYMBaTh Basl B pyroe nojoxeHue.
Brnbpauus, Bbi3BaHHaA fpyrum CyfoBbIM 060pyfoBaHMNEM,
MOKET NPUBECTU K TOUEYHOWN KOPPO31KM MOAWNMHUKOB,
KOTOPYI0 HEOOXOAMMO CBECTU K MUHUMYMY NyTeM perynsap-
HOro BK/IOUYEHWA U MPOBOPaYMBaHUA BPYUHYIO.

2. MofWnNHMKM HeOBXOAMMO EXXErofHO CMa3blBaTb Npu
NnpoBOpayYMBaH1K Basa (C COCTaBIeHEM COOTBETCTBYOLLE-
ro otueta). Ecnm Ha npnBogHoOM cTopoHe ABuratens
YCTaHOBJIEH PONIMKOBbIN NMOALWWMHYK, TO Nepes NpoBopa-
yrBaHVeM Bana HEOOXOANMO CHATb TPAHCMOPTHbIN urKca-
Top. B cnyyae TpaHCNOPTMPOBKY ABMraTena TPaHCMOPTHBbIN
duKcaTop HeobXo[MMO YCTaHOBUTbL Ha MECTO.

3. Bo usbexaHvie noBpexaeHna nogLLnnHUKOB Heo6xoanmMo
npeaoTBPATUTL BO3AENCTBME BUOPaLUN Ha ABUraTENb.
Takxe HeobxoaMo cobntoAaTh BCe MHCTPYKLMK, MpuBe-
LeHHble B PYKOBOZACTBAxX Mo BBOAY B SKCMyaTaLMio 1
TeXHUYeCcKomy obcnykuaHuio Asuratens. B cnyyae
Hecob6noaeHNA STUX UHCTPYKLUNIA eNCTBME rapaHTUmN He
pacnpocTpaHAeTCcA Ha NoBpeXxAeHne 0OMOTOK M NMOALINM-
HUKOB ABUraTens.
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7.2 Cma3biBaHue

NPEAYNPEXAEHUE
OcTeperanTech BpaljaroLwmxca getanen!

NPEAYNPEXAEHUE

MHorne cma3ouHble maTepuanbl MOFyT pasfapaxkaTb
KOXY MW Bbl3bIBaTb BocMasneHue rnas. CobniopanTte
BCe Mepbl NPeOCTOPOXXHOCTY, MPeANCaHHbIE N3roTo-

BUTENNEM CMa304YHbIX MaTepunaoB.

Tvinbl NOALIMNHNKOB YKa3aHbl B COOTBETCTBYHOLLNX KaTanorax
N3aenni, a TakXke Ha Tabnnyke ¢ NacnopTHbIMU JaHHbIMM
[NA BCex ABuUraTenen, 3a UCKIYeHeM ABUraTenen cambix
MasblX TUMOPa3MepPOB.

PKM3HEHHO BaXKHbIM paKTOPOM, onpeaenaAlLWM UHTEPBabI
CMa3blBaHWA MNOALWWMHNKOB, ABNAETCA HaAeXHOCTb. [Ana
onpepeneHnsa NHTepeanos cMa3biBaHnA ABB ncnonb3syet
npuHumn «L1» (KoTopbi 3aKntoyaeTca B TOM, 4To 99 %
ABUraTeniei 4OMXKHbI rapaHTUPOBaHHO OTpaboTaTb C 3aaH-
HbIM UHTEPBasIOM CMa3blBaHWA B TeUYeHe BCero cpoka
Cny0bl).

7.2.1 JJeuzamenu c noowunHuUKamu,
CMA3aHHbIMU HA 8eCb CPOK C/TyX6bl

O6bIYHO K MOALWMNMHMKAM CO CMa3KOW Ha BECb CPOK CITYObl
OTHOCATCA NOAWNNHUKNA 1Z, 2Z, 2RS nnn aHanornyHble.

B cnpaBouHbIX Lenax cnefyet pyKoBOACTBOBATLCA MPUHLIN-
NnoMm, YTO AiN1A KOPMyCoB C Turnopasmepamu fo 250 gocratou-
HOW ABJIAETCA NEPUOANYHOCTb CMa3bIBaHNA MO NpuHUMny L,
npu cnegytoLen NPoAoMKUTENbHOCTY SKCNyaTauun. B
cNyyae sKcnyaTauum npu 6onee BbICOKOW TemnepaType
obpatuTech 3a KoHcynbTauven B ABB. MpubnusntensbHasn
dopmyna /1A nepeBofa 3HaueHnn L, B 3HaueHna L, ;L =
2,7 X L1.

MoTouacbl gna NOAWNNHUKOB C MOCTOAHHOWM CMa3Kom Npwu
TemnepaTtype okpy»atolen cpeabl 25 °Cn 40 °C:

Tunopasmep MoTouacbl MoTouacbl
Kopnyca Yucno nonocoB npu 25 °C npu 40 °C
71 2 67 000 42 000

71 4-8 100 000 56 000
80-90 2 100 000 65000
80-90 4-8 100 000 96 000
100-112 2 89 000 56 000
100-112 4-8 100 000 89000
132 2 67 000 42 000
132 4-8 100 000 77 000
160 2 60 000 38000
160 4-8 100 000 74 000
180 2 55000 34000
180 4-8 100 000 70000
200 2 41000 25000
200 4-8 95000 60 000
225 2 36 000 23000
225 4-8 88 000 56 000
250 2 31000 20000
250 4-8 80 000 50 000

[aHHble fencTBUTENbHbI ANs YacToTbl 60 .
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7.2.2 [Jeuzamenu co cmasvisaemobimu
noowunHuKamu

Tabnuuka c ykasaHMAMU Mo cMasbiBaHUIO U o6LWme
peKomMeHgauun No CMa3biBaHWIO

Ecnn gBrratenb ocHalleH Tabnnykol € yKasaHuAaMY no
CMa3blBaHUI0, COBMOAaNTE NpUBEAEHHbIE Ha TabNnMuKe
3HAUYeHus.

B Tabnuuke ¢ YKa3aHnAMM No CMa3bliBaHWIO NpuBeAeHbl
NHTEpPBAaJibl CMa3blBaHNA C y4YETOM 0CObEHHOCTEN MOHTaXa,
TemnepaTtypbl Opr>KaIOLU,e17| cpefbl 1 CKOPOCTK BpalleHUA.

Bo Bpems nepBoro nycka wuav nocsie cMa3blBaHUA NOALWMNI-
HUKOB MOET BPEMEHHO MOBbILLATLCA TeMnepaTtypa (npu-
6n13nTenbHO B TeyeHre 10-20 yacos).

HekoTopble gBurateny MoryT 6biTb OCHaLLeHbl TPUEMHIKa-
MK gns cbopa ctapoi cmasku. CobntofganTe cnelnanbHble
WHCTPYKLUW MO NOMb30BaHMIO TaKNM 060pyL0BaHNEM.

Mocne MOBTOPHOIO CMa3biBaHNA nBuratenen tmna «Enter t»
HEO6XO,L'J,I/IMO OYnNCTUTb TOPLUEBDbIE WKNTbI ABUraTenA OT Mbinn.

A. PyuHoe cma3biBaHue

CmasbiBaHue paboTalouero agsurarens

— CHUMKTE NPOOKM 13 BbIMYCKHbIX OTBEPCTUI UM OTKPONTE
KpaH, eCnin OH NMeeTcA.

— Y6eauTtecb B TOM, YTO CMa30YHbIV KaHasl OTKPbIT.

— BBeauTe pekoMeHayemoe KOMyeCcTBO CMa3kuy B MOALWNM-
HUIK.

— [awTe pBuraTento nopabotaTtb 1-2 yaca, YToObl N3NNLLKK
CMa3KW BbILLV 13 MOAWMWIMHUKA. 3aKponTe NPo6KN Ans
BbIMYCKa CMa3Ku UK KpaH.

CmasbliBaH/e OCTaHOBJIEHHOIO ABUraTens

Ecnv nogwmnHmKM HEBO3MOXHO CMa3aTb Ha paboTatoLlem

ABUraTtene, ux CMasblBaHMe BbIMNONHAETCA Ha

OCTaHOBJIEHHOM AiBUraTene.

— B Takom cnyyae cHauyana ncnosnb3yeTca TONbKO MNONOBMHA
peKoMeHAyeMOoro KonmyecTsa CMa3Ku, 3aTeM ABUraTesnto
cnepyet faTb NopaboTaTth B TEYEHUE HECKOSIbKUX MUHYT
Ha NOMTHOW CKOPOCTN.

— lNocne octaHOBa ABUraTensa BBeAWTE B NOAWNMHUKN
OCTaBLUeecA KONMYeCcTBO CMa3sKMy.

— [aiiTe gBuratento nopabotaTb 1-2 yaca, NOTOM 3aKpolTe
CNIMBHYIO MPOOKY UMW KPaH, EC/IN OH UMeeTCs.

b. ABTOMaTM4YecKkoe cMasbiBaHue

Ecnu cmasbiBaHve BbINOMHAETCA aBTOMaTUYeCKM, Heobxoam-
MO HaCOBCEM yAanuTb CIMBHYIO NPOOKY NN OTKPbITb KPaH,
€cnn OH nmeeTcs.

ABB pekomeHayeT NCNonb30BaTb TOIbKO 3IeKTPOMEXaHnYe-
CKMe CUCTEMBI.

Ecnu ncnonb3yeTcs cucTtema aBTOMaTUHECKOrO CMasblBaHms,
YKa3aHHoe B Tabninue KonmuecTBO CMasKu, NprxoasLleecs
Ha KaXablii IHTepBaN CMasblBaHUA, CeayeT YMHOXUTb Ha
Tpw. B cnyyae ncnonb3oBaHvsa MOAYsA aBTOMATUYECKOrO
CMa3blBaHUA HeHOJbLLIOIO pa3Mepa (oAvH-ABa KapTpuaxa
Ha ABuUraTesb) cnegyeT UCrosib30BaTb 06bIYHOE KOMYECTBO
CMa3KW.



Ecnu cmasbiBaHMe ABYXMOMIOCHBIX ABUraTesei BblNnoaHAeTcA
aBTOMATUYECKM, CliegyeT NpUAEPKNBaTbCA peKOMeHAaLNIA
OTHOCMTENIbHO CMa30YHbIX MaTepuanoB AN ABYXMONOCHbBIX
LBuratesei, KoTopble faHbl B NPUMEYaHnm K pasgaeny
«CMa3ouHble maTepuanbi».

Mcnonb3yemas cmaska JomkHa NOAXOANTb AN aBTOMaTuye-
CKOro cmasbiBaHusA. CrefyeT 03HaKOMUTBLCA C PeKOMeHAaLN-
AMU NOCTABLLUMKA CUCTEMbI aBTOMATUUYECKOrO CMa3blBaHMA U

N3roToBUTENA CMa3Ku.

Mpumep pacueta KonnvyecTsa CMasKu AJiA CUCTEMDbI
aBTOMaTN4YeCKOro cMasbiBaHUNA

LleHTpann3oBaHHaA cuctema cmasbiBaHua: isuratens IEC
M3_P 315, 4-nontocHbin, yactoTa anektpoceTn 50 Iy, nHtep-
Ba/l CMa3blBaHWA COrNMacHO NPUBEAEHHON HIXKe Tabnnue

— 7600 u/55 r (npuBogHasa ctopoHa) n 7600 u/40 r (Henpueo-
[HaA CTOPOHa):

(MC) NC =55r1/7600 u*3*24 = 0,52 r/aeHb
(HNC) NC =40r/7600 u*3*24 = 038 r/peHb

Mpumep pacueta KoANYeCTBa CMa3Kun ANA OQHOrO
mogayns (KapTpugKa) ona aBTomaTuyeckoro cMasblBa-
HUA:

(NC) NC =55r/7600 y*24 = 0,17 r/pneHb

(HMC) NC=40r1/7600 u%24 = 0,13 r/geHb

WNC = nHtepsan cmasky, NC = npueogHana ctopoHa, HINC = HenprBoaHaa
CTOpOHa

7.2.3 UHmepeasbl cMa3bi8aHUsA U KOJIU4YE€CMeo
cMaskKu

WHTepBanbl cMa3blBaHUsA [J11 BEPTUKANIbHO YCTaHOBJIEHHbIX
[BUraTesiei BABOE MeHblle 3HaUYeHU, MPVBeAEHHbIX B
npuBeaeHHON HXKe Tabnuue.

B cnpaBouHbIX Lenax cnegyeT pyKoBOACTBOBATLCA NMPUHLM-
MoM, YTO fOCTaTOUYHON ABNAETCA NEPUOANYHOCTb CMa3blBa-
HMA no NnpuHumny L1 npu cnegytowen NpoaomKuTenbHOCTH
aKcnnyaTaumu. B cnyyae skcnnyaTtaumm npu 6onee BbICOKOM
TemnepaType o6paTuTech 3a KoHcynbTaumen B ABB. MNpnbnu-
3uTenbHasa popmMyna AnA nepesopa 3HaveHun L1 B 3HaueHunA
L10:L10=2,0x L1 npn cMa3biBaH1M BPYUHYIO

WNHTepBanbl cMa3blBaHUsA YKa3aHbl A5t paboyein Temnepary-
pbl nogwmnHuka 80 °C (TemnepaTypbl OKpY»KatoLwen cpefbl
+25°C).

BHUMAHME!

NoBbileHne TeMnepaTypbl OKpY»KatoLLen cpefbl
BbI3blBaeT COOTBETCTBYIOLLEE NOBbILIEHME TemnepaTy-
pbl nogLwmrnHuKa. Npw noBblleHUN TeMnepaTypbl Ha
15 °C MHTepBasbl CMa3biBaHWA AOMKHbI ObITb yMeHb-
LUIeHbl HAaNOJIOBUNHY, a MPY CHXKEHWY TeMnepaTypbl Ha
15° C 3Ha4YeHNA MOXHO yBeINUnTb BABOE.

JKcnnyaTauma Ha BbICOKOW CKOPOCTU, Hanpumep, npu
1Cnonb3oBaHMM NpeobpasoBaTteneit YacToTbl, UK Ha
HU3KOW CKOPOCTU C 6OMbLLON Harpy3koi noTpebyeT cokpa-
LLEeHVA MHTePBaNiOB CMa3blBaHNA.

NPEAYNPEXAEHUE

lMpeBblleHVEe MaKCUManbHON paboyen TemmnepaTtypsbl
CMa3KuM 1 NoALWNMNHNKOB, cocTansatowen +110 °C,
HefonmyCTMMO.

Tak»e HegoMyCTNMO MPEBbILLEHNE PACYETHON MaKCU-
MaJsibHOV CKOPOCTY BpaLLEeHWsA ABUraTEN .
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LlapuKoBble NOAWNNHUKI

Tunopasmep Konnuectso cMaskn  KonnuecTBo cmasku 3600 3000 1800 1500 1000 500-900
Kopnyca MopwwunHuuk DE[r]  MogwwunuHuk NDE [r] 06/MUH 06/MUH 06/MUH 06/M1H 06/MUH 06/MUH
WHTepBan cmasbiBaHMA B MOTOYacax

160 13 13 7100 8900 14 300 16 300 20500 21600
180 15 15 6100 7800 13100 15100 19400 20500
200 20 15 4300 5900 11 000 13 000 17 300 18 400
225 23 20 3600 5100 10100 12 000 16 400 17 500
250 30 23 2400 3700 8500 10400 14700 15 800
280 35 35 1900 3200 - - - -
280 40 40 - - 7800 9600 13900 15 000
315 35 35 1900 3200 - - - -
315 55 40 - - 5900 7600 11 800 12 900
355 35 35 1900 3200 - - - -
355 70 40 - - 4000 5600 9600 10700
400 40 40 1500 2700 - - - -
400 85 55 - - 3200 4700 8600 9700
450 40 40 1500 2700 - - - -
450 95 70 - - 2500 3900 7700 8700
PonukoBble NogWNNHNKN

Tunopasmep Konnyectso cmaskn  KonmuecTBo cmasku 3600 3000 1800 1500 1000 500-900
Kopnyca NogwunHmnk DE[r]  NopgwwunHuk NDE [r] 06/MUH 06/MUH 06/MUH 06/MUH 06/MUH 06/MUH

WHTepBan cMa3biBaHUA B MOTOYacax

160 13 13 3600 4500 7200 8100 10300 10 800
180 15 15 3000 3900 6600 7500 9700 10 200
200 20 15 2100 3000 5500 6500 8600 9200
225 23 20 1800 1600 5100 6000 8200 8700
250 30 23 1200 1900 4200 5200 7300 7900
280 35 35 900 1600 - - - -
280 40 40 - - 4000 5300 7000 8500
315 35 35 900 1600 - - - -
315 55 40 - - 2900 3800 5900 6500
355 35 35 900 1600 - - - -
355 70 40 - - 2000 2800 4800 5400
400 40 40 - 1300 - - - -
400 85 55 - - 1600 2400 4300 4800
450 40 40 - 1300 - - - -
450 95 70 - - 1300 2000 3800 4400
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7.2.4 Cma3o4yHole mamepuanel

NPEAYNPEXAEHVE

He cmewnBanTte Pa3Hbie CMa304Hble MaTepualbl.
HecoBMecTMMOCTb CMa30K MOXKET npunBecTn K NOBpPEX-
JEeHNI0 MoALWUMHNKA.

[na nononHeHnA cmasKkun caenyet NPpUMeHATb TOJTbKO
npegHasHa4yeHHyo cneynanbHO ANA WaprKOBbIX NOoALWNN-
HVUKOB CMa3Ky CO aiegyrownmm CBOWNCTBaMU:

— BbICOKOKAQYeCTBEHHAA CMa3Ka C KOMMIEKCHbIM JIUTMEBbLIM
MbIJIOM U C MUHepanbHbIM nnu NMAO-macnom;

— BA3KOCTb 6a3oBoro macna 100-160 cCt npu 40 °C;

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

amnanasoH temnepatyp -30 °C - +140 °C, npu HenpepbIB-

HOM pexX1me paboTbl.

¥) lnAa BepTUKanbHO yCTaHOBNEHHbIX ABUraTenemn nnu
apKu1X YCNIOBUIA peKOMeH[YeTCA UCMONb30BaTb YacTb
LWKasbl c 6onee rycto cMasKomn.

YKa3zaHHbIe BbllLEe XapaKTePUCTUKM CMa3KU AENCTBYHOT, eCNN
TemnepaTtypa okpy»katowein cpeabl Bbiwe —30 °C 1 Huke
+55 °C, a Temnepatypa nogwmnHnKos Hmxe +110 °C; B NHbIX
cylyyanx obpaTUTECh C BOMPOCOM O MOAXOAALLEM TuMe
cmasku B ABB.

Cma3sKy ¢ TpebyembIMy CBOMCTBAMU MOXHO NprobpecTn y
BCEX OCHOBHbIX M3roTOBUTESIEN CMA30UHbIX MaTepranos.

PekomeHpayeTcA ncnonb3oBaTtb NPUCAAKN, HO NMPY 3TOM OT
M3roToBUTENA CMAa30YHOro MaTepuana TpebyeTca nonyunTb
MMCbMEHHYI0 rapaHT1IO TOTO, UTO NPMCafKM He MOBPEXAAtoT
NOALMUMHUKM Y HE U3MEHAIOT CBOMCTBA NCMOJIb3yeMblX
CMa304HbIX MaTepuranos B pabouem AnanasoHe TemnepaTyp
(ocobeHHO 3TO KacaeTca npucagok EP).

NMPEAYNPEXAEHUE

He pekomeHayeTtca ncnonb3osatb npucagkm EP npu
BbICOKMX TemnepaTypax NoAWnnHUKOB ANA ABUraTe-
new c TMnopasmepamm Kopnyca 280-450.

,D,OI'IyCKaETCﬂ ncnonb3oBaTb ciegytoume BbICOKOKa4eCTBEH-
Hblé CMa3Ku:

— Mobil  Unirex N2 nnu N3 (Ha ocCHOBe KOMIMIEKCHOIo
COefIHEHUA NUTUA);

— Mobil  Mobilith SHC 100 (Ha 0CHOBE KOMMIEKCHOTO
COefIHEHUA NUTUA);

— Shell  Gadus S5V100 2 (Ha OCHOBE KOMMIEKCHOTO
COefIHEHUA NUTUA);

— Kliiber Kliberplex BEM 41-132 (Ha cneunanbHOM
NNTUEBOI OCHOBE);

— FAG Arcanol TEMP110 (Ha ocHOBe KOMMEKCHOro

COefIHEHUA NUTUA);
— Lubcon Turmogrease L 802 EP PLUS
(Ha cneumnanbHOM NUTUEBOWN OCHOBE);
Multiplex S 2 A (Ha 0CHOBe KOMMJIEKCHOIO
COefIHEHUA NUTUA);
— Rhenus Rhenus LKZ 2 (Ha ocHOBe KOMIMIEKCHOTo
COefIHEHUA NUTUNSA)

— Total

BHUMAHMUE!

Ecnn ko3ddurLmeHT CKopocTn ANA BbICOKOCKOPOCTHbIX
2-NONOCHbIX ABUraTenem (paccunTaHHbIi Kak Dm x n, rae
Dm = cpegHun gnameTp NoAWNNHUKA B MM; N = CKOPOCTb
BpaLLeHnA B 06/M1H) npeBbiwaeT 480 000, cnepyet
BCerga Mcrnosib30BaTb BbICOKOCKOPOCTHYIO CMa3Ky.

[1nA BbICOKOCKOPOCTHbIX fiBUraTenei B YyryHHbIX Koprycax
MOXHO UCMOJIb30BaTh CliefyloLime CMa3Ku, He CMeLIBan NX
CO CMa3KaMm Ha OCHOBE KOMMEKCHOIO COeANHEHMNA NNTUA:

— Kliber Kliber Quiet BQH 72-102 (Ha ocHoBe
NMOJIMMOYEBUHDI);
— Lubcon Turmogrease PU703 (Ha 0CHOBe NOMIMIMOYEBUHbI)

Mpu ncnonb3oBaHMK APYrX CMa30YHbIX MaTePMANoB
crnieflyeT yTOUHUTb Y U3rOTOBUTENS, COOTBETCTBYET SN UX
KaueCcTBO KauecTBY CMa30UHbIX MAaTeEPMAOB, YKa3aHHbIX
Bbile. VIHTepBasnbl cMa3blBaHWsA NpriBedeHbl 41A NPpUBeLeH-
HbIX BblLLIE BbICOKOKAUYECTBEHHbIX CMa3oK. MNpumeHeHne
APYrvX CMa3oK MOXeT NoTpeboBaTh YMEHbLUEHWA UHTEPBA-
fa CMa3blBaHM.
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8. NMocnenpopaxxHoe
obcnyXnBaHue

8.1 3anacHble yacTu

3anacHble YacTy JOMXKHbI ObITb OPUTMHANIBHBIMY WA
opobpeHHbIMM ABB, ecnii He OroBOpPEHO NHOE.

Heobxoanmo cobniogatb TpeboBaHuA ctaHaapTa IEC/EN
60079-19.

Mpu odopmneHUn 3aKasa Ha 3anacHble 4acTu HeobXoANMO
yKa3aTb CepUIHbI HOMEep fBUraTens, NoiHoe o603HayeHne
N KO M3[enus, yKa3aHHble Ha NacnopTHOM Tabnmuke
Asuratens.

8.2 Pas6opka, nepebopkaun
nepematbiBaHNe 06MOTOK

BbinonHATb pa3bopkKy 1 c6opKy ABUraTens 1 nepemaTbiBa-
H1e 06MOTOK cnefyeT corfacHo TpeboBaHUAM CTaHAapTa
IEC/EN 60079-19. YKa3aHHble pa60oTbl fOMKEH NPON3BO-
ANTb TONIbKO N3rotosuTenb, T. €. ABB nnu ynonHomoueH-
HbI NnapTHep ABB no peMoHTYy.

3anpeLLeHo BHOCUTD fllobble M3MeHeHUA B AeTanu, obpasyto-
Lve B3pbIBOOGE30MACHYI0 06010UKY MU 0becneymBaloLyme
3aWmTy ot Nbinu. Kpome Toro, Heobxoarmo ybeamTbea B
OTCYTCTBUW NPENATCTBUI AN1A BEHTUALMUN.

MNepemaTbiBaHe OOMOTOK pa3peLleHO BbIMOSHATb TONbKO
ynosiHomouyeHHoMy napTHepy ABB no pemMoHTy.
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8.3 MoawmnnHukn
MogwunHmKy TpebyioT 0coboro yxoaa.

)J,EMOHTa)K noALWnnNHNKOB cneayeT BbINOMTHATL C MOMOLLbIO
cneynalnbHbIX Cb€MHUKOB; YCTaHaBMBaTb NOALWNMHUKN
cnepnyeTt HarpeTbiMy nin C NCNoJsib3oBaHMEM cnelasibHOro
NHCTPYMEHTa.

3ameHa NoALNMHMKOB OMWCbIBAETCA B OTAENbHON 6poLuto-
pe, KOTOPYI0 MOXHO NonyunTb B oTAene npogaxk ABB. Mpn
3amMeHe MoALWMMHUKOB NblfeB3PbIBO3aLUMLLEHHbIX ABUraTe-
neni Tuna «Enter t» HeobxoauMmo cnefoBaTb 0COBbIM PeKo-
MeHAaUMAM (MOCKONbKY BMeCTe C MOAWNMHUKaMK cnegyeT
3aMeHATb 1 YNIOTHEHNA).

CobniofariTe UHCTPYKLMW, YKa3aHHble Ha ABuraTesne (Hanpu-
Mep, Ha 3TMKeTKax). He gonyckaeTca 3amMmeHa NOALNMHUKOB,
YKa3aHHbIX Ha MACMOPTHOW TabnyKe, Ha MOALWNMHNKM
Apyroro Tuna.

BHUMAHMUE!

Jlio6o PeMOHT fBUraTesis, BbIMONHEHHbIVI KOHEYHbBIM
nosb3oBaTenem 6e3 ABHO BblPaXXeHHOro 006peHNs

N3roToBUTENs, 0CBOOOXKAAET N3rOTOBMTENA OT OTBET-
CTBEHHOCTM 3a COOTBETCTBUE ABUraTens cTaHgapTaMm.

8.4 lMpoknagku v ynioTHeHNA

CoefnHuTENbHbBIE KOPOBKU, KPOME KOPOBOK fNA ABUraTenein
Trna «Enter d», OCHaLLaOTCA UCMbITAHHBIMU 1 OA0GPEHHBIMU
ynnoTHeHUAMK. Korga Heo6XoAMmMo 3aMeHNUTb MPOKIaaKM u/
W YNSIOTHEHUA, CieAyeT NCNOJb30BaTb TONIbKO OpUTi-
HaslbHble 3anacHble YacTu.



9. Tpe6oBaHNA NO oxpaHe
OKpYy»Kalowen cpeabl

YpoBeHb 3ByKOBOIO fjaBfieHnsa 60NblINHCTBA ABUraTenei
ABB He npeBbiwaet 82 ab(A) (+3 ab) Nnpv NuTaHKMK OT ceTK
nepemMeHHOro Toka yactorom 50 'y,

3HayeHuA YPOBHA LWyMa A1 KOHKPETHbIX ABUraTenemn
NPUBOAATCA B COOTBETCTBYIOLMUX KaTanorax nsgenuin. Mpun
NUTaHMM OT UCTOYHUKA C CUHYCOMAANbHbBIM HanpaXeHnem
yactoToin 60 'y ypoBHU Wyma npubnusnTenbHoO Ha 4 ab(A)
NPEeBbILLAOT 3HAYEHNA, YKa3aHHble B KaTasiorax usgenvm ana
yacToTbl 50 'y,

[aHHble 06 YpOBHAX 3ByKOBOIO aBfieHna Ana npeobpaso-
BaTes1A YaCTOTbl MOXHO NonyunTtb B ABB.

B Bonmpocax yTvnnsaumm nnm BTOpUYHOI nepepaboTku
ABWraTenei cneayeT cobnofaTb MECTHbIE HOPMbI 1 3aKOHDI.

10. Mowuck n yctpaHeHne
HencnpaBHOCTEN

HacTosLme NHCTPYKUMM He pacKpbIBaloT BCe CBefieHNs, He
OMMCbIBAIOT BCE BapuaHTbl 060pyL0BaHNA U He AaloT MHPOpP-
MaLm 060 BCEX BO3MOXHbIX CUTYaLMsX, KOTOPble MOTyT
BO3HUKHYTb BO BPEMS MOHTaKa, SKCMyaTaLumm 1 TEXHUYe-
CKOro obcnynBaHus. 3a [ONONHUTENbHON MHbOPMaLmei
obpallanTecb B Gnmkanwnin otaen npopaxk ABB.

Ta6bnuua noncka HeucnpaBHOCTeN gBUraTens
O6cny>KuBaHMEM 11 PEMOHTOM ABUraTens JOSXKeH 3aHMaTb-
CA BbICOKOKBaNMGULMPOBaHHBI NepCcoHar, ML
COOTBETCTBYIOLNE MHCTPYMEHTBI U Hagnexallee obopyao-
BaHMe.

MPOBJIEMA MPUYNHA CNOCOBb YCTPAHEHUA
[Buratenb He MNeperopenu npegoxpaHnTenu YcTaHOBUWTE HOBblE NPefoXpaHUTENN COOTBETCTBYIOLLEro
3anyckaetca TUNa 1 HOMKHana.
CpabatbiBaHue No neperpyske MpoBepbTe NycKaTesb U BbINMOAHWUTE COPOC COCTOAHUA
neperpysku.
HenpaBunbHoe HanpsxeHne [poBepbTe COOTBETCTBME NUTAIOLLETO HANPAXKEHUA
nMTaHuA [aHHbIM Ha nacrnopTHoN Tabnuuke n KoadduLmneHTy
MOLLHOCTW.
HenpasunbHble coeguHeHnA [poBepbTe coefnHEHMA NO CxemMaMm, MOCTaBAAEMbIM C
LBUraTesiem, 1 No NacnopTHol Tabnnyke.
O6pbIB B 06MOTKE 1nn Lienu BO3MOXHbIM NPM3HAaKOM HEMCMPABHOCTN ABAAETCA
ynpasneHusa XKy»KKaHue BbIKNoYaTens, Korga oH 3aMKHyT. [IpoBepbTe
Hanuume cnabo 3aTAHYTbIX COeAUHEHNI MPOBOLOB.
[poBepbTe Take 3amblKkaHVe KOHTaKTOB Lienu
ynpasneHus.
MexaHnueckunn gedpekr MpoBepbTe cBOGOAHOE BpalleHve ABUraTena u NPUBOAA.
[poBepbTe NOAWNMHUKNA U Hann4yme CMasKu.
KopoTkoe 3amblkaHue cTaTopa Mpr3HaKoM 3TO HEMCNPABHOCTM ABNAKOTCA
HeHape)kHoe nopcoepmnHeHne neperopesLune npefgoxpaHuTeny. Heobxoammo
06MOTKM cTaTopa nepemotaTtb 06MOTKM ABuratensa. CHUMUTe TopLeBble
WKUTBI, HangmuTe fedekT.
HencnpasHbi poTop [MpoBepbTe NCMPaBHOCTb CTEPKHEN poTOpa U
3aMblKaloLmx Konedw,.
Bo3moxHasa neperpyska gsurarens YMeHbLWunTe HarpysKy.
OcTtaHoBKa Bo3morkeH 06pbiB B Lieny OAHON 13 MpoBepbTe Lenu da3 Ha Hannume obpbiBa.
Asuratens da3
[lBuratenb He NoAXoAWUT ANA AaHHON | 3ameHuTe ABuUraTenb, Nofobpas COOTBETCTBYOLWNN TUM
YCTaHOBKM 1 Tnopa3smep. NpPoKOHCYNbTUPYNTECH Y MOCTaBLUMKa
obopynoBaHus.
MNeperpyska YMeHbLwuTe HarpysKy.
Hu3koe HanpsaxeHne Y6enutecb B COOTBETCTBUW HaNpPAXKEHUA faHHbIM Ha
nacnopTHou Tabnuuke. lNpoBepbTe coefUHEHUs.
O6pbIB Lenu [Neperopenu npepgoxpaHutenu. lNposepbTe pene 3awnTbl
OT neperpysKu, CTaTop U COCTOAHMNE KHOMOK.
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MPOBJIEMA NMPUYUHA CNnocCob YCTPAHEHUA

[Buratesnb MponagaHue nuTatoLwero MpoBepbTe Hannumne cnabo 3aTAHYTbIX COeANHEHWN
3anyckaercs, 3aTem HanpAXKeHnA NpPOBOAOB, MPeJOXPaHUTeNIen 1 Lienu ynpasfieHuns.
OCTaHaB/IMBaeTCA

[Buratenb He
OOCTUraeT cBoen
HOMWHaNbHOM
CKOpOCTH

[Buratenb He NOgXoanT onsa
faHHoro obopynoBaHuA

MpOKOHCYNbTMPYMTECH Y NOCTaBLiMKa 060pyA0BaHUA NO
rnoBopfy Bblbopa Tvna ABuraTtens.

Huvi3koe HanpskeHve Ha KnemMmax
ABUraTens us-3a nageHus
Hanps»KeHMs Ha dase

Vcnonb3yiite 60nee BbICOKOE HAaNpsXeHne Unm gpyrme
KSieMMbl TpaHchopmaTopa JIMbo YMEHbLUWTE Harpy3Ky.
MpoBepbTe coefnHeHms. [poBepbTe ceveHvie Kabenen.

Bonbluasa Harpy3Kka npu nycke

MpoBepbTe Harpy3Ky Npu 3anycke aBuraTens.

CnomaHHble POTOPHbIE CTEPXKHMW UK
cn1abo 3aTAHYTbIN POTOP

Y6e,£u/|Ter B OTCYTCTB/UM MOJTIOMOK B 3aMblKatoLW X
Konbuax. MoxeT Tpe6OBaTbCF| 3aMeHa POoTopa,
MOCKOJIbKY ntoboim PEMOHT ABNMAETCA NLUb BPEMEHHDbIM
peweHnem.

O6pbIB B NepBUYHON Lienn

C nomolblo TeCcTepa HalanTe HEUCNPABHOCTb U
yCTpaHuTe ee.

Cnnwkom gonrum
pa3roH asuratens
W/Vinu CNVLWKOM
6onblioe
notpebneHne Toka

/136bITOuHanA Harpyska

YMeHbLUWTE Harpysky.

Huskoe HanpskeHWe npu nycke

MpoBepbTe BENNYMHY CONPOTUBNEHMSA. YOeauTech, 4to
NCMoNb3yeTcs Kabenb NOAXOAALLErO CEYEHUS.

HewncnpaBHOCTb poTopa

3ameHunTE POTOP HOBbBIM.

Hwn3koe nuTatoLee HanpaxeHne

OTPEMOHTMPYINTE NCTOYHUK MUTAHUSA.

HenpasunbHoe
HanpasneHue
BpaLleHua

HenpasunbHas
nocnepoBaTenbHOCTb da3

MNomeHaAlTe NogknoueHne Kabenen Ha Knemmax
ABUraTena Win Ha LWNTKe.

MNeperpes aBuratens
BO Bpemsi paboTbl

MNeperpy3ka

YMeHbLnTE HarpysKy.

Bo3morHo, 3aCOpeHbl OTBEPCTUA
B KOpnyce nin BeHTUNALNOHHbIE
oTBEPCTUA, BCNIEACTBME HEro
3aTpyAHAETCA HagnexallanA
BEHTUNAUMA OBUraTenA.

MpoyYncTTE BEHTUNALMOHHbIE OTBEPCTUA ABMraTeNA U
ybenmTecb B HOPManbHON LMPKYNALMM BO3AYXa.

Bo3moxkeH 06pbiB ofHOM U3 a3
aBuratena

lMpoBepbTe HaQEeKHOCTb COEANHEHMIA BCEX MPOBOAOB U
Kabenen.

3aMblKaHMe Ha 3ems1to

HeO6XO,D,VIMO nepemMmoTaTb 06MOTKM ABuratena.

HecrmmeTpuyHoe nuTatowee
HanpA@XeHne Ha KnemMmMmax asurartena

MpoBepbTe NPOBOAA, COEAVNHEHMA 1 TPAHCPOPMATOPDI.
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MPOBJIEMA

MPUYUHA

CMocob YCTPAHEHNA

Brbpauws gsuratens

Henpasvm bHaA LEHTPOBKa
ABuratena

Bbinonxute LEeHTPOBKY ABUraTenAa 3aHOBO.

Cnabbin dyHOaMeHT ABUraTesns

Ykpenute GpyHAAMEHT.

OuncbanaHc mydTbl

C6anaHcupynte MmyoTy.

He cbanaHcrpoBaH NprBOANMbIiA
MeXaHN3M

C6anaHcmpynTe MexaH3m 3aHOBO.

HEI/ICI'IpaBHbIe NnoAWNMHNKN

3amMeHUTe NOALWNMHUKMN.

MoAWnNHNKN HECOOCHDI

OTpeMoHTUpYTE ABUraTENb.

CmecTunimcb 6anaHCpoBOYHbIe
rpy3bl

3aHoBO cbanaHcupyiTe poTop.

HecornacoBaHHOCTb GanaHCMPOBKY
poTopa 1 My¢Tbl (MONYLINOHKa —
MOJIHaA LUMOHKA)

3aHoBO BbINOMHWTE 6anaHCUPOBKY MybTbl UK
ABuUratens.

TpexdaszHbiin gBrratens paboTtaet B
ofiHO(A3HOM pexnme

MpoBepbTe Lenu Ha Hannune obpbiBa.

bonbLlon oceson 3a3op

OTperynupynte NOAWNMHUKA U UCNONb3YITe
NPOKNaAKy.

Ckpexet

BeHTunATOp 3ageBaeT TOPLEBOW WNT
VAW KPbILWKY BEHTUATOPA

I'Ipa BWJIbHO YCTaHOBUTE BEHTUJTATOP.

Ocnabno kpenneHve K pyHAAMEHTY

3aTAHUTE KpeneXHble 60NTbI.

Lym pBuratena

HepaBHOMepHbI BO3AYLUHbIN 3a30P

I'IpOBepre M ncnpaBbTe NOCagKy TopueBoro wuta n
noAaLWnNNHNKOB.

PazbanaHcupoBaH poTop

3aHOBO cHanaHcupyiTe poTop.

Ype3mepHbliin Harpes
NOZALUNMHNKOB

MorHyT unwv TpecHyn san

BblﬂpHMVITe nnn 3ameHunTe Bal.

MNepeTtaHyT pemeHb

YMeHbLUNTE HaTAXKeHNe PeMHA.

bonbloe paccToAHnE OO WKNBOB No
OocCu BaJlia

COBVHbTE WKMB 6nvxe K NOAWNNHUKY ABUTraTesA.

Cnnwkom man AnameTp WKnBa

Wcnonb3yiite WwWKme 6onbliero gnameTpa.

HecoocHocTb

3aHOBO BbIMONHUTE LEHTPOBKY ABUraTens.

HepgocTtaTouHO CMa3Ku

O6ecneybTe Hanune B NoALWNMNMHNKaX CMa3Kn OOIKHOIo
KauecTBa 1 B JO/IKHOM Konn4yecTBe.

YxygAlweHne CBONCTB CMa3Ku
WK 3arpsA3HeHNE CMa3oYyHOro
mMaTtepuvana

Ypanute CTapyto CMa3kKy, TwaTteJsibHO I'IpOMOI7ITe
NOALWNMHUKN B KEPOCMHE N BBEANTE HOBYIO CMa3KYy.

M36bITOK CMa3Kum

YMEHbLUNTE KOIMYECTBO CMa3Ku, MOALLNMHUK He AOMKEH
ObITb 3aMOSIHEH CMa3Ko bonee Yem HanonoOBHHY.

I'Ieperpy3|<a noawnnHMKOB

I'IpOBepre LEHTPOBKY, pagnalibHble N OCeBble YCUITUA.

MNoBpexaeHne Wwaprka nam
[OpPOXKeK KaueHus

TwarenbHO ouncTuTe Kopnyc, a 3aTeM 3aMeHUTe

NOALWNNMHNK.
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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 atten-
tion 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.

1.1 Declaration of Conformity

Declaration of Conformity with respect to the Directive
94/9/EC or 2014/34/EU (ATEX) is delivered separately with
each motor.

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

1.2 Validity

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

Non-sparking Ex nA
series M2A*/M3A*
series M3B*/M3G*

Increased safety Ex e
series M3H*

Flameproof enclosure Ex d, Ex de
series MBKP/JP

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

Flame proof enclosure for mines Exd / Ex de
series MBUM/M3KM

(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.

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:

Product standards

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

Equipment - General requirements
Equipment protection by
flameproof enclosures ”d”
Equipment protection by increased

safety "e
Equipment protection by type of

” 0

protection ”n
Equipment dust ignition protection
by enclosure "t”

Equipment for explosive
atmospheres

Installation standards

IEC/EN 60079-14 Electrical installations design,
selection and erection

Electrical installations inspections
and maintenance

Equipment repair, overhaul and
reclamation

Equipment for explosive
atmospheres

Classification of hazardous area
(gas areas)

Classification of areas — Explosive
gas atmospheres

Classification of areas —
Combustible dust atmospheres
Explosive prevention and
protection

IEC/EN 60079-7

IEC/EN 60079-15

IEC/EN 60079-31

IEC 60050-426

IEC/EN 60079-17

IEC/EN 60079-19

IEC 60050-426

IEC/EN 60079-10

IEC 60079-10-1

IEC 60079-10-2

EN1127-1, -2

ABB IEC LV motors (valid for Group [, Il and Il of the
Directive 94/9/EC or 2014/34/EU) can be installed in areas
corresponding to the following markings:

Zone Equipment  Category  Protection type
protection
levels (EPLS)

1 '‘Gb' 2G Ex d/Ex de/Ex e

2 '‘Gb'or'Ge' 2Gor3G  Ex d/Ex de/Ex e/Ex nA

21 ‘Db’ 2D Ext

22 ‘Db' or 'Dc' 2D or 3D Ext

- ‘Mb' M2 Ex d/Ex de

Atmosphere;
G — explosive atmosphere caused by gases

D - explosive atmosphere caused by combustible dust
M — mines susceptible to firedamp
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2. Safety considerations

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

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

2.1 Motors in Group IIC and
Group Il

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

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.

WARNING!

In order to minimize the risk of hazards caused by
electrostatic charges, a motor may be cleaned only
with a wet rag or by non-frictional means.

Points to be observed

1. Do not step on the motor.

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

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

4. Observe rotating parts of the motor.

5. Do not open terminal boxes while energized.

NOTE!

Additional Warnings and/or Notes related to safe use
can be found in other chapters of this manual.
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3. Handling
3.1 Reception check

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

Check all rating plate data, especially voltage, winding
connections (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 the case of a variable speed drive application, check the
maximum loadability allowed according to the frequency
stamped on the motor’s second rating plate.

3.2 Transportation and storage

The motor should always be stored indoors (above

—20 °C) in dry, vibration-free and dust-free conditions.
During transportation, shocks, falls and humidity should be
avoided. In other conditions, please contact ABB.

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

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

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

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

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

3.3 Lifting

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

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

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

Because of different frame lengths, mounting arrange-
ments and auxiliary equipment, motors with the same
frame may have a different center of gravity

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

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

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

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

Remove eventual transport jigs fixing the motor to the
pallet.

Specific lifting instructions are available from ABB.

WARNING!

During lifting, mounting or maintenance work, all
necessary safety considerations shall be in place and
special attention is to be taken so that nobody will be
subject to lifted load.

3.4 Motor weight

The total motor weight can vary within the same frame size
(center height) depending on different output, mounting
arrangement and auxiliaries.

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

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

Frame Aluminum Cast iron Flameproof

Size Max. weight kg Max. weight kg Max. weight kg
71 7 12 -

80 15 31 40

90 20 44 53

100 31 63 72

112 35 72 81

132 93 120 120
160 145 260 260
180 180 310 310
200 250 340 350
225 320 430 450
250 390 530 510
280 430 900 850
315 - 1600 1300
355 - 2600 3000
400 - 3500 3700
450 - 4800 5000

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

WARNING

Disconnect and lock out before working on the
motor or the driven equipment. Ensure no explosive
atmosphere is present while executing insulation
resistance check procedures.

4.1 General

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

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

Motors Motors requiring protective roof:

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

4.2 Motors with other than ball
bearings

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

Motors equipped with roller bearings:
Running the motor with no radial force applied to the shaft
may damage the roller bearing due to a "sliding” effect.

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 bearing types are specified on the rating plate.

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

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

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

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

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

WARNING

To avoid risk of electrical shock, the motor frame
must be grounded and the windings should be
discharged against the frame immediately after each
measurement.

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

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

Windings drenched in seawater normally need to be
rewound.

4.4 Foundation

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

Metal foundations should be painted to avoid corrosion.

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

Ruler

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

4 Foot location
F‘LJ/
\ Foot location




4.5 Balancing and fitting
coupling halves and pulleys

As standard, balancing of the motor has been carried out
using a half 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 remove
it by using a lever pressed against the body of the motor

4.6 Mounting and alignment
of the motor

Ensure that there is enough space for free airflow around
the motor. It is recommended to have a clearance
between the fan cover and the wall etc. of at least ¥z of the
air intake of the fan cover. Additional information may be
found from the product catalog or from the dimension
drawings available on our web pages: www.abb.com/
motors&generators.

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

Mount the motor on the foundation using the appropriate
bolts or studs and place shim plates between the 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 a coupling half: check that clear-
ance b is less than 0.05 mm and that the difference a1 to
a2 is also less than 0.05 mm. See figure 2.

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

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

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

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

4.7 Radial forces and belt drives

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

WARNING

Excessive belt tension will damage bearings and can
cause shaft breakage. For Ex d and Ex de-motors
excessive belt tension may even cause danger by
eventual mutual contact of the flame path parts.

4.8 Motors with drain plugs
for condensation

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

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. Open the drain plug by turning it counter-
clockwise, tap it to check free operation and close it by
pressing and screwing it clockwise.

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

4.9 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 can also contain connections for thermistors,
heating elements or other auxiliary devices.

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

Motors are intended for fixed installation only. Unless
otherwise specified, cable entry threads are metric. The
protection class and the IP-class of the cable gland must
be at least the same as those of the terminal boxes.

Ensure only certified cable glands for increased safety and
flameproof motors are used. For non-sparking motors,
cable glands must comply with IEC/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 requirements of IEC/EN 60079-0 and
local installation standards.
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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,

Minimum cross-sectional area of the
corresponding protective conductor,

S, mm? Sp mm?

4 4
6 6
10 10
16 16
25 25
35 25
50 25
70 35
95 50
120 70
150 70
185 95
240 120
300 150
400 185

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

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

NOTE!

When the ambient temperature exceeds +50 °C,
cables having a permissible operating temperature
of +90 °C as minimum shall be used. Also all other
conversion factors depending on the installation
conditions shall be taken into account while sizing
the cables.

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

The seals of terminal boxes (other than Ex d) must be
placed correctly in the slots provided, to ensure the
correct IP class. A leak could lead to penetration of dust or
water, creating a risk of flashover to live elements. If seals
or gaskets are replaced, original sealing solution materials
must be used.
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4.9.1 Flameproof motors

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

— Ex d for M3JP-motors and M3JM
— Ex de for M3KP-motors and M3KM

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 and the number and type of
gland threads are listed below.

Motor type Pole Terminal Threaded Terminal Cover Tightening
M3JP / number box holes box bolt torque of
M3JM type free size terminal
volume box bolts
80-90 2-8 25 1xM25 1.0dm®* M8 23 Nm
100-132 2-8 25 2xM32 1.0dm®* M8 23 Nm
160-180 2-8 63 2xM40 40dm® M10 46Nm
200-250 2-8 160 2xM50 10.5dm® M10 46 Nm
280 2-8 210 2xM63 24dm® M8 23 Nm
315 2-8 370 2xM75 24dm® M8 23 Nm
355 2-8 750 2xM75 79dm®  M12 80 Nm
400-450 2-8 750 2xM75 79dm®  M12 80 Nm

Auxiliary cable entries

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

When closing the terminal box cover ensure that no dust
has settled on the surface gaps. Clean and grease the 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; M3KP and M3KM
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.

4.9.2 Dust ignition protection motors Ex t

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

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




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

WARNING

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

4.9.3 Connections for different starting
methods

The terminal box on single speed motors normally con-
tains a terminal block with six winding terminals and at
least one separate earth terminal. This enables the use of
DOL- or Y/D -starting. See Figure 3.

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

The voltage and connection are stamped on the rating
plate.

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

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

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

Remove all connection straps from the terminal block.

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

star-delta starting, only Ex-approved equipment is allowed.

Other starting methods and severe starting
conditions:

In the case where other starting methods (e.g. converter
or soft starter) will be used in the duty types of S1 and S2,
it is considered that the device is “isolated from the power
system when the electrical machine is running” as in the
standard IEC 60079-0 and thermal protection is optional.

4.9.4 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
appropriate means. For certain applications, it is
mandatory to use thermal protection. More detailed
information can be found in the documents delivered with
the motor. Connection diagrams for auxiliary elements and
connection parts can be found inside the terminal box.

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

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

4.10 Terminals and direction
of rotation

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

- L1, L2, L3 —is connected to the terminals as shown in
figure 3.

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

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

4.11 Protection against overload
and stalling

All motors for explosive atmospheres must be protected
against overloads, see installation standards IEC/EN
60079-14 and local installation requirements.

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.

For Ex nA- and Ex t -type of motors, no additional safety
devices above normal industrial protection(s) are required.
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5. Operation

5.1 General

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

— Motors are to be installed in fixed installations only.

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

— Maximum altitude is 1000 m above sea level.

— The variation of the supply voltage and frequency may
not exceed the limits mentioned in relevant standards.
Tolerance for supply voltage is +5 %, and for frequency
+2 % according to Figure 4 (EN / I[EC 60034-1,
paragraph 7.3, Zone A). Both extreme values are not
supposed to occur at the same time.

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

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

Particular attention must be paid to corrosive 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 explosive atmospheres.
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6. Motors for explosive atmospheres and variable speed

operation

6.1 Introduction

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

ABB manufactured Ex motors; Ex nA, Ex t, Ex d and Ex de
have been type tested with ACS800/ACS880 converters
in DTC control and ACS550 converters, so these combi-
nations can be selected using the dimensioning instruc-
tions provided in Chapter 6.8.2. The minimum switching
frequency is 3 kHz for all type of Ex motors and is the
basis for the dimensioning guidelines in the following
chapters.

6.2 Main requirements
according to EN and IEC
standards

Flameproof motors Ex d, Ex de

The motor must be dimensioned so that the maximum
surface temperature of the motor is limited according to
the temperature or temperature class. In most cases, this
requires either type tests or controlling the surface
temperature of the motor.

If the temperature class T5 or T6 for Ex d or Ex de motor
is requested, please contact your local sales office for
assistance.

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
control of surface temperatures. Such motors have the
following additional markings on the rating plate: — “PTC”
with the tripping temperature and “DIN 44081/82”.

Increased safety motors Ex e

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 a motor and converter must be tested
as a unit or dimensioned by calculation.

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

Dust ignition protection motors, Ex t (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 or T150 °C). For
more information on a temperature class lower than

125 °C, please contact ABB.

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

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

6.3 Winding insulation

6.3.1 Phase to phase voltages

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

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

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

6.3.2 Phase to ground voltages

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

e Standard Insulation 1300 V peak
e Special Insulation 1800 V peak
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6.3.3 Selection of winding insulation with
frequency converters

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

Nominal supply
voltage U, of

the converter Winding insulation and filters required

U,<500V ABB Standard insulation

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

U,<690V ABB Special insulation

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

6.4 Thermal protection
of windings

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

NOTE!
If not otherwise indicated on the rating plate, these
thermistors do not prevent motor surface temperatures

exceeding their temperature classes (T4 or T5).

ATEX-countries:

If the motor certificate requires, the thermistors must be
connected to a thermistor circuit relay functioning indepen-
dently and that is dedicated to reliably trip off the supply to
the motor according to the requirements of the “Essential
Health and Safety Requirements” in Annex Il, item 1.5.1 of
the ATEX Directive 94/9/EC or 2014/34/EU.

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 be
possible to also connect the thermistors to equipment
other than a thermistor relay; for example, to the
control inputs of a frequency converter.

6.5 Bearing currents

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

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

Frame size

250 and smaller  No actions needed

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

AND
Common mode filter at the converter

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

6.6 Cabling, grounding and EMC

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

30 kW must be cabled using shielded symmetrical cables
and EMC glands, i.e. cable glands providing 360° bond-
ing. Also for smaller motors, symmetrical and shielded
cables are highly recommended. Make the 360° ground-
ing arrangement at all cable entries as described in the
instructions for the glands. Twist the cable shields into
bundles and connect to the nearest ground terminal/
busbar inside the terminal box, converter cabinet, etc.

NOTE!

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

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

More information about grounding and cabling of variable

speed drives can be found in the manual “Grounding and

cabling of the drive system” (Code: 3AFY 61201998) and

material on fulfiling the EMC requirements can be found in
respective converter manuals.

6.7 Load and speed limitations

6.7.1 General

NOTE!
The maximum speed of the motor must not be

exceeded even if the loadability curves are given up
to 100 Hz.




6.7.2 Motor loadability with ACS800/880-
series of converters with DTC-control

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

6.7.3 Motor loadability with ACS500 -series
and other voltage source converters

The loadability curves (or load capacity curves) presented
in Figures 10 and 11 show the maximum allowed continu-
ous output torque of the motors as a function of supply
frequency. The output torque is given as a percentage of
the nominal torque of the motor.

NOTE!

The loadability curves in Figures 10 and 11 are
based on 3 kHz switching frequency.

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

For quadratic torque applications, the lowest continuous
operating frequency is 5 Hz.

The combination of other voltage source converters than
the ACS 500 —series must either be tested or thermal
sensors to control the surface temperatures must be
connected.

6.7.4 Short time overloads

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

Overloadability is specified by three factors:

I oo Maximum short time current

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

TOL
T

CooL

6.8 Rating plates

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

— Duty type

— Type of load (constant or quadratic)

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

— Speed or frequency limitation

6.8.1 Content of standard VSD plate

The standard VSD plate, Figure 14, contains following
information:

e 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 6.7.4

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

¢ 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 6.7.3.

The standard VSD plate requires calculation by the
customer 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 torque
limits into current limits. Customer specific plates can be
requested from ABB if preferred.

6.8.2 Content of customer specific
VSD plate

Customer specific VSD plates, Figures 15 and 16, contain
application 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

¢ |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. The duty point values can
in most cases be used for programming the converters’
protective functions as such.
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6.9 Commissioning the variable
speed application

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

The most often needed parameters to set up the converter
are:

— Motor nominal
e voltage

e current

e frequency

e speed

® power

These parameters may be taken from a single line of the

standard rating plate fixed on the motor, see Figure 13 for

an example.

NOTE!

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

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

— Minimum speed

— Maximum speed

— Stall protection

— Acceleration and deceleration times
— Maximum current

— Maximum power

— Maximum torque

— User load curve

WARNING

These features are only additional and do not replace
the safety functions required by local safety regula-
tions or standards.
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6.9.1 Setting parameters based on
the VSD plate

Check that the VSD plate is valid for the application in
question, i.e. that the supply network corresponds to the
data of “FWP” and 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
needed in converters shall be taken from a rating plate
(See Figure 13 for an example). Detailed instructions are
available in the manuals of respective frequency convert-
ers.

In case of converters supplied by ABB, e.g. ACS800,
ACS880, ACS550 etc., all parameter settings can be
found from the respective manuals. In all frequency
converters, at least the following parameter settings
influence motor temperatures; minimum switching fre-
quency, preventing over modulation at and above the field
weakening point must be checked.



7. Maintenance

WARNING

\oltage 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
explosive atmospheres must be taken into
consideration. Only competent personnel acquainted
with these standards should handle this type of
apparatus.

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

IEC/EN 60079-17 is not applicable for M3JM and

M3KM motors.

7.1 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.

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

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

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

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

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

For flameproof motors, periodically open the drain plug, if
equipped, by turning it counterclockwise, tap it to check
free operation and close it by pressing and screwing it
clockwise. This operation must be done when the motor is
at standstill. The frequency of checks depends on the
humidity level of the ambient air and on the local weather
conditions. This can initially be determined experimentally
and must then be strictly adhered to.

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

7.1.1 Standby motors

If the motor is in standby for a longer period of time on a
ship or in other vibrating environment the following meas-
ures have to be taken:

1. The shaft must be rotated regularly every 2 weeks (to be
reported) by means of starting of the system. In case a
startup is not possible, for any reason, at least the shaft
has to be turned by hand in order to achieve a different
position once a week. Vibrations caused by other vessel
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 pro-
vided with roller bearing at the driven end, the transport
lock must be removed before rotating the shaft. The
transport locking must be remounted in case of transpor-
tation.

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

7.2 Lubrication

WARNING
Beware of all rotating parts.

WARNING

Grease can cause skin irritation and eye 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.

7.2.1 Motors with permanently greased
bearings

Bearings are usually permanently greased bearings of 1Z,
27, 2RS or equivalent.

As a guide, adequate lubrication for sizes up to 250 can
be achieved for the following duration, according to L,.
For duties with higher ambient temperatures, please
contact ABB. The informative formula to change the L,
values roughly to L, values: L,, = 2.7 x L,.
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Duty hours for permanently greased bearings at ambient
temperatures of 25 °C and 40 °C are:

Duty hours Duty hours
Frame size Poles at25 °C at40 °C
71 2 67 000 42 000
71 4-8 100 000 56 000
80-90 2 100 000 65 000
80-90 4-8 100 000 96 000
100-112 2 89 000 56 000
100-112 4-8 100 000 89 000
132 2 67 000 42 000
132 4-8 100 000 77 000
160 2 60 000 38 000
160 4-8 100 000 74 000
180 2 55 000 34 000
180 4-8 100 000 70 000
200 2 41 000 25 000
200 4-8 95 000 60 000
225 2 36 000 23 000
225 4-8 88 000 56 000
250 2 31000 20 000
250 4-8 80 000 50 000

Data is valid up to 60 Hz.

7.2.2 Motors with re-greasable bearings

Lubrication information plate and general lubrication
advice

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

Greasing intervals regarding mounting, ambient tempera-
ture and rotational speed are defined on the lubrication
information plate.

During the first start or after a bearing lubrication, a tem-
porary 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 re-greasing a Ex t motor, clean the motor end shields
so they are free of any dust layer.

A. Manual lubrication

Re-greasing 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

If it is not possible to re-grease the bearings while the

motors are running, lubrication can be carried out while

the machine is at a standstill.

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

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

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

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

ABB recommends only the use of electromechanical
systems.

The amount of grease per lubrication interval stated in the
table should be multiplied by three if a central lubrication
system is used. When using a smaller automatic re-grease
unit (one or two cartridges per motor) the normal amount
of grease can be used.

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

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

Calculation example of amount of grease for auto-
matic lubrication system

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

(DE) RLI = 55 g/7600h*3*24 = 0,52 g/day
(NDE) RLI = 40 g/7600h*3*24 = 0,38 g/day

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

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

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

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

7.2.3 Lubrication intervals and amounts

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

As a guide, adequate lubrication can be achieved for the
following duration, according to L1. For duties with higher
ambient temperatures please contact ABB. The informa-
tive formula to change the L1 values roughly to L10 values
is: L10 = 2.0 x L1 with manual lubrication

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



Higher speed operation, e.g. in frequency converter
NOTE! applications, or lower speed with heavy load will require
An increase in the ambient temperature raises the shorter lubrication intervals.
temperature of the bearings correspondingly. The
interval values should be halved for a 15 °C increase WARNING
in bearing temperature and may be doubled for a The maximum operating temperature of the grease
15 °C decrease in bearing temperature. and bearings, +110°C, must not be exceeded.

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

Ball bearings

Frame Amountof grease Amount of grease 3600 3000 1800 1500 1000 500-900
size DE-bearing [g] NDE-bearing [g] r/min r/min r/min r/min r/min r/min
Lubrication intervals in duty hours
160 13 13 7100 8 900 14 300 16 300 20 500 21 600
180 15 15 6100 7 800 13100 15100 19400 20 500
200 20 15 4 300 5900 11 000 13 000 17 300 18 400
225 23 20 3600 5100 10100 12 000 16 400 17 500
250 30 23 2 400 3700 8 500 10 400 14 700 15 800
280 35 35 1900 3200 - - - -
280 40 40 - - 7 800 9 600 13 900 15 000
315 35 35 1900 3200 - - - -
315 55 40 - - 5900 7 600 11 800 12 900
355 35 35 1900 3200 - - - -
355 70 40 - - 4 000 5600 9 600 10 700
400 40 40 1500 2700 - - - -
400 85 55 - - 3200 4700 8 600 9700
450 40 40 1500 2700 - - - -
450 95 70 - - 2500 3900 7 700 8 700

Roller bearings

Frame Amountof grease Amount of grease 3600 3000 1800 1500 1000 500-900
size DE-bearing [g] NDE-bearing [g] r/min r/min r/min r/min r/min r/min
Lubrication intervals in duty hours
160 13 13 3600 4500 7200 8100 10 300 10 800
180 15 15 3000 3900 6 600 7 500 9700 10200
200 20 15 2100 3000 5500 6 500 8600 9200
225 23 20 1800 1600 5100 6 000 8200 8700
250 30 23 1200 1900 4200 5200 7 300 7900
280 35 35 900 1600 - - - -
280 40 40 - - 4000 5300 7 000 8500
315 35 35 900 1600 - - - -
315 55 40 - - 2900 3800 5900 6500
355 35 35 900 1600 - - - -
355 70 40 - - 2000 2800 4 800 5400
400 40 40 - 1300 - - - -
400 85 55 - - 1600 2400 4300 4800
450 40 40 - 1300 - - - -
450 95 70 - - 1300 2000 3800 4 400
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7.2.4 Lubricants

WARNING

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

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

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

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

— consistency NLGI grade 1.5-37)

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

*) A stiffer end of scale is recommended for vertical mount-
ed motors or in hot conditions..

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

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

Admixtures are recommended, but a written guarantee
must be obtained from the lubricant manufacturer, espe-
cially concerning EP admixtures, that admixtures do not
damage bearings or the properties of lubricants at the
operating temperature range.
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WARNING
Lubricants containing EP admixtures are not recom-
mended in high bearing temperatures in frame sizes
280 to 450.

The following high performance greases can be used:

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

— Kllber Kiuberplex BEM 41-132 (special lithium base)
- FAG  Arcanol TEMP110 (lithium complex base)
— Lubcon Turmogrease L 802 EP PLUS
(special lithium base)
— Total  Multiplex S2 A (lithium complex base)
— Rhenus Rhenus LKZ 2 (lithium complex base)

NOTE!

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

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

— Kltber Kidber 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 men-
tioned lubricants. The lubrication intervals are based on
the listed high performance greases above. Using other
greases can reduce the interval.



8. After Sales support
8.1 Spare parts

Unless otherwise stated, spare parts must be original
parts or approved by ABB.

Requirements in standard IEC/EN 60079-19 must be
followed.

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

8.2 Dismantling, re-assembly

and rewinding

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

8.3 Bearings
Special care should be taken with the bearings.

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

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

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

NOTE!

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

8.4 Gaskets and sealing

Terminal boxes others than Ex d boxes are equipped with
tested and approved sealing. When gaskets and/or
sealing need to be renewed, they have to be replaced by
original spare parts.

9. Environmental
requirements

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

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

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

When motor(s) need to be scrapped or recycled, appropri-
ate means, local regulations and laws must be followed.
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10. Troubleshooting

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

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

and equipment.

TROUBLE

CAUSE

WHAT TO DO

Motor fails to start

Blown fuses

Replace fuses with proper type and rating.

Overload trips

Check and reset overload in starter.

Improper power supply

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

Improper line connections

Check connections against diagram supplied with
motor.

Open circuit in winding or control
switch

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

Mechanical failure

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

Short circuited stator
Poor stator coil connection

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

Rotor defective

Look for broken bars or end rings.

Motor may be overloaded

Reduce load.

Motor stalls

One phase may be open

Check lines for open phase.

Wrong application

Change type or size. Consult equipment supplier.

Overload Reduce load.

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

Open circuit Fuses blown. Check the overload relay, stator and

push buttons.

Motor runs and then
dies down

Power failure

Check for loose connections to line, fuses and control.

Motor does not
accelerate up to
nominal speed

Not applied properly

Consult equipment supplier for proper type.

Voltage too low at motor terminals
because of line drop

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

Starting load too high

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

Broken rotor bars or loose rotor

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

Open primary circuit

Locate fault with testing device and repair.
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TROUBLE

CAUSE

WHAT TO DO

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

Excessive load

Reduce load.

Low voltage during start

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

Defective squirrel cage rotor

Replace with a new rotor.

Applied voltage too low

Correct power supply.

Wrong rotation
direction

Wrong sequence of phases

Reverse connections at motor or at switchboard.

Motor overheats
while running

Overload

Reduce load.

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

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

Motor may have one phase open

Check that all leads and cables are well connected.

Grounded caoil

Motor must be rewound.

Unbalanced terminal voltage

Check for faulty leads, connections and transformers.

Motor vibrates

Motor misaligned

Realign.

Weak support

Strengthen base.

Coupling out of balance

Balance coupling.

Driven equipment unbalanced

Rebalance driven equipment.

Defective bearings

Replace bearings.

Bearings not in line

Repair motor.

Balancing weights shifted

Rebalance rotor.

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

Rebalance coupling or rotor.

Poly-phase motor running single
phase

Check for open circuit.

Excessive end play

Adjust bearing or add shim.

Scraping noise

Fan rubbing end shield or fan cover

Correct fan mounting.

Loose on bedplate

Tighten holding bolts.

Noisy operation

Air gap not uniform

Check and correct end shield fits or bearing fits.

Rotor unbalance

Rebalance rotor.
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TROUBLE

CAUSE

WHAT TO DO

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 realigning 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

Clean housing thoroughly, and then replace bearing.
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11. PucyHkn / Figures

100

i JlereHpa

50
i Ocb X: TemnepaTypa 06MoTKY, rpagychl Llenbcusa

Ocb Y: TemnepatypHbIi KOIGPULNEHT CONPOTUBNEHNA
nonaymu, ktc

1) Ans npuBeaeHUs N3MEPEHHOTO CONPOTUBNIEHUS
nsonauymu R Kk 40 °C Heob6XxoANMO YMHOXUTb €ro Ha
KoappuumeHtk . R, .. =R x

Key

X-axis: Winding temperature, Celsius Degrees

1.0+
; Y-axis: Insulation Resistance Temperature Coefficient, ktc
0.57 1) To correct observed insulation resistance, R, to 40 °C

multiply it by the temperature coefficient k .. R ;. = R X

0.14

0.05 1/

10 0 10 20 30 40 50 60 70 80 90 100

Puc. 1. lpaduk 3aBMCUMOCTV CONPOTMBAEHUA N30AALMM OT TeMNepaTypbl U METOA NPUBELEHNA U3MEPEHHOTO
CONpOTMBNEeHNA n3onaumm K Temnepatype 40 °C.

Figure 1. Diagram illustrating the insulation resistance dependence from the temperature and how to correct the
measured insulation resistance to the temperature of 40 °C.

al b Puc. 2. MoHTax nonymydTbl Unu WKMBa
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Figure 2. Mounting of half-coupling or pulley
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Puc. 3. [MogkntoueHne KNemm NUTaHnsa

Figure 3. Connection of terminals for main supply

Key
Xaxis  frequency p.u.
i Y axis  voltage p.u.

1 zone A

2 zone B (outside zone A)
3 rating point

Jlerenpa

Ocb X yacToTay.e.
OcbY HanpsKeHue y. e.

1 30Ha A
2 30Ha B (BHe 30HbI A)
3 TOYKa HOMUHana

0.90

Puc.4.  OTK/IOHeHMWEe HaMpsKeHVsA 1 TeMnepaTypbl B 30Hax A 1 B

Figure 4. Voltage and frequency deviation in zones A and B
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Figure 5. Allowed phase to phase voltage peaks at motor terminals as a function of rise time.
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KpuBble Harpy3o4Ho cnoco6HOCTU Npu UCNosib3oBaHUM Npeob6pa3soBartenein ABB ACS800 ¢ npsimbim

ynpasByieHnem Kpytawmm MOMeHTOM

Loadability curves with ACS800 converters utilizing DTC control

Harpy3ouHasa cnoco6HocTb ¢ npeo6pasoBarenamu ABB ACS
800/880 c npAMbIM ynpaBjieHNeM KPYTALMUM MOMEHTOM.
B3pbiBo6e3onacHble aBuratenu «Enter d / Enter Ltd» T4 Tunopas-
mepoB 80-400 n nbineB3pbiBO3alMLLeHHble ABuratenu «Enter t»
T150 °C Tunopasmepos 71-400 /50 I'y

Loadability with ABB ACS 800/880 converters, DTC control,
Flameproof motors Ex d / Ex de T4, frame size 80 - 400 and
Dust ignition protection motors Ex t T150°C, frame sizes 71 -
400 / 50Hz

Harpy3souHas cnoco6HocTb ¢ npeo6pa3soBatenamu ABB ACS
800/880 c npAMbIM ynpaB/ieHeM KPYTALMM MOMEHTOM.
B3pbiBo6esonacHbie gBuratenu <Enter d / Enter Ltd» T4 Tunopas-
mepoB 80-400 v nbineB3pbiBO3alMLieHHble aoBuratenn «Enter t»
T150 °C Tunopasmepos 71-400/ 60 'y

Loadability with ABB ACS 800/880 converters, DTC control,
Flameproof motors Ex d / Ex de T4, frame size 80 - 400 and
Dust ignition protection motors Ex t T150°C, frame sizes

71 - 400 / 60Hz
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' CamoBeHTUAMpPYeMbIi, Tnopasmep no IEC 71-132
2 CamoBeHTUAMpPYeMbIiA, Tunopasmep no IEC 160-400
3 OtgenbHoe oxnaxaeHue gsuratens (MPUHyAUTENbHan BeHTUAALWA), Tunopasmep no IEC 160-400

" Self ventilated, IEC frame size 71 - 132

2 Self ventilated, IEC frame size 160 - 400
9 Separate motor cooling (force ventilated), IEC frame size 160 - 400

Puc. 6

" CamoBeHTUAVpYeMbIii, Tunopasmep no IEC 71-132
2 CamoBeHTUAMpPYeMbiii, Tunopasmep no IEC 160-400
3 OtgenbHoe oxnaxaeHuwe Asuratens (MPUHyAUTENbHANA BEHTUAALWMA), TUNopa3smep no IEC 160-400

" Self ventilated, IEC frame size 71 - 132
2 Self ventilated, IEC frame size 160 - 400
9 Separate motor cooling (force ventilated), IEC frame size 160 - 400

B3pbiBoGEe30MnacHble asuratenu «Enter d», «<Enter Ltd» T4, NblneB3pbIBO3aLUKMLLEHHDIE ABUTATENN B YYTYHHOM

kopnyce «Enter t» T150 °C; HomnHanbHana YactoTa Asuratena 50/60 Ny

Figure 6. Flameproof motors Ex d, Ex de T4, cast iron dust ignition protection motors Ex t T150 °C;

nominal frequency of motor 50/60 Hz
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Harpy3souHas cnoco6HocTb ¢ npeo6pasoBatenamu ABB ACS
800/880 c NnpAMBbIM ynpas/ieHNeM KPYTALWMUM MOMEHTOM.
Bu6po6e3sonacHocTb aBuratenu «Enter Eterna» T3 Tunopasmepos
71-450 n nbineB3pbiBo3alyieHHble aoBuratenu «Enter t» T125 °C
TUnopasmepos 71-450 /50 Ny

Loadability with ABB ACS 800/880 converters, DTC control,
Non-sparking motors Ex nA T3, frame size 71 - 450 and
Dust ignition protection motors Ex t T125°C, frame sizes

71 - 450 / 50Hz

/T, (%)
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' CamoBeHTUNMpPYeMbli, Tnopasmep no IEC 71-450
2 OTaenbHOe oxnaxaeHue apuratens (MPUHYAUTENbHAA BEHTUNALUA)

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

Harpy3souHas cnoco6HocTb ¢ npeo6pasoBarenamu ABB ACS
800/880 c npAMbIM ynpaBjieHNeM KPYTALMM MOMEHTOM.
Bu6po6esonacHocTb aBuratenu «Enter Eterna» T3 Tunopasmepos
71-450 n nbineB3pbiBO3alyuLieHHble ABuratenu «Enter t» T125 °C
TUnopasmepos 71-450 /60 Ny

Loadability with ABB ACS 800/880 converters, DTC control,
Non-sparking motors Ex nA T3, frame size 71 - 450 and
Dust ignition protection motors Ex t T125°C, frame sizes

71 - 450 / 60Hz
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) CamoBeHTUAMpYyeMmblii, Tunopasmep no IEC 71-450
2 OTtenbHoe oxnaxaeHue ABuratens (MPUHyANTENIbHAA BEHTUNALMA)

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

Puc.7 NckpobesonacHble apuratenu «Enter Eternax, nbines3pbiBo3alymieHHble ABuratenm «Enter t» T125 °C
B UYr'yHHOM 1 anioMUHMEBOM KOpryce; HOMUHanbHas YyactoTa asuratena 50/60 Iy
Figure 7. Non-sparking motors Ex nA, cast iron and aluminum dust ignition protection motors Ext T125 °C;

nominal frequency of motor 50/60 Hz
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Harpy3souHas cnoco6HocTb ¢ npeo6pasoBatenamu ABB ACS
800/880 B pexnMe CKaNAPHOro ynpasfieHUA 1 No6bIMN ApYyruMin
npeo6pasoBatenamu ¢ LUIUM-ynpaBneHnem, B3pbiBo6e3onacHbie
asuratenu «Enter d / Enter Ltd T4» Tunopasmepos 80-400 u nbine-
B3pbiBO3aLyuiLeHHble gBuratenu «Enter t T150 °C» Tunopasmepos
71-400/50My

Loadability with ABB ACS 800/880 in scalar control mode and
any other PWM voltage-source converters, Flameproof motors
Ex d / Ex de T4, frame size 80 - 400 and Dust ignition protection
motors Ex t T150°C, frame sizes 71 - 400 / 50Hz
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40 ™
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" CamoBeHTUAMpYeMmbIii, Tunopasmep no IEC 71-132
2 CamoBeHTMAMpPYeMbili, Tunopasmep no IEC 160-400
3 OTpenbHoe oxnaxaeHue ABuratensa (NPYHyAUTENbHAA BEHTUNALWA), Tunopasmep no IEC 160-400

" Self ventilated, IEC frame size 71 - 132

2 Self ventilated, IEC frame size 160 - 400
9 Separate motor cooling (force ventilated), IEC frame size 160 - 400

Pnc.8

HarpysouHas cnoco6HocTb ¢ npeo6pasoBatenammn ABB ACS
800/880 B pexnMe CKaIAPHOro ynpas/ieHUA 1 No6bIMN ApYyruMu
npeo6pasoBatenamu ¢ LIUM-ynpaBneHnem, B3pbiBo6e3onacHbie
asuratenu «Enter d / Enter Ltd T4» Tunopasmepos 80-400 u nbine-
B3pbiBO3alyuieHHble aBuratenu «Enter t T150 °C» Tunopasmepos
71-400/ 500y

Loadability with ABB ACS 800/880 in scalar control mode and
any other PWM voltage-source converters, Flameproof motors
Ex d / Ex de T4, frame size 80 - 400 and Dust ignition protection
motors Ex t T150°C, frame sizes 71 - 400 / 50Hz
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" CamoBeHTUNMpYeMmbiii, Tunopasmep no IEC 71-132
2 CamoBeHTUMpYyemblii, Tunopasmep no |EC 160-400
3 OTenbHoe oxnaxaeHue ABuratens (NPUHyAUTENbHaA BEHTURALWMA), TUnopasmep no |EC 160-400

") Self ventilated, IEC frame size 71 - 132
2 Self ventilated, IEC frame size 160 - 400
9 Separate motor cooling (force ventilated), IEC frame size 160 - 400

B3pbiBoGe3onacHble asuratenu «Enter d», «<Enter Ltd» T4, NbineB3pbiBO3aLLMLLEHHbIE ABUTATENN B YyTYHHOM

kopnyce «Enter tD» T150 °C; HomnHanbHana YacTtoTa ABuratens 50/60 My

Figure 8. Flameproof motors Ex d, Ex de T4, cast iron dust ignition protection motors Ex tD T150°C;

nominal frequency of motor 50/60Hz
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Harpy3souHas cnoco6HocTb ¢ npeo6pasoBatenamu ABB ACS
800/880 c NnpAMBbIM ynpasJjieHNeM KPYTALMUM MOMEHTOM.
B3pbiBo6e3onacHble aBuratenu «Enter d», «<Enter Ltd» T4 Tunopas-
mepa 450 nbineB3pbiBo3awmiieHHble asuratenu «Enter t» T150 °C
TUnopasmepa 450 /50 Ny

Loadability with ABB ACS 800/880 converters, DTC control,
Flameproof motors Ex d / Ex de T4, frame size 450 and
Dust ignition protection motors Ex t T150°C, frame sizes
450 / 50Hz

Harpy3souHas cnoco6HocTb ¢ npeo6pasoBarenamu ABB ACS
800/880 c npAMbIM ynpasJjieHneM KPYTALMUM MOMEHTOM.
B3pbiBo6e3onacHble aoBuratenu «Enter d», «<Enter Ltd» T4 Tunopas-
mepa 450 nbineB3pbiBo3alyuileHHble ABurarenm «Enter t» T150 °C
TUnopasmepa 450 /60 Ny

Loadability with ABB ACS 800/880 converters, DTC control,
Flameproof motors Ex d / Ex de T4, frame size 450 and
Dust ignition protection motors Ex t T150°C, frame sizes
450 / 60Hz
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) CamoBeHTUNMpyemblii, Tunopasmep no IEC 450
2 OTgenbHoe oxnaxaeHue gauratens (MPYHyAUTENbHANA BEHTUNALNSA)

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

" CamoBeHTUNMpYeMmbiii, Tunopasmep no IEC 450
2 OtenbHoe oxnaxaeHue asuratens (MPUHyAUTENbHANA BEHTUNALMSA)

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

Pnc.9 B3pbiBobe3onacHble asuratenu «Enter d / Enter Ltd» T4, nbineB3pbiBO3aLUMLLEHHbIE ABUFATENN B YYTYHHOM
kopnyce «Enter tD» T150 °C; HomuHanbHasa YacTtoTa Asuratena 50/60 'y
Figure 9. Flameproof motors Ex d / Ex de T4, cast iron dust ignition protection motors Ex tD T150°C;

nominal frequency of motor 50/60Hz
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CnpaBoYHble KpUBble Harpy304HOI1 CNOCOGHOCTI Npu NCNosib3oBaHuK NpeobpasoBaTteneit ACS550 u gpyrux

npeo6pasoBarteneii c LLUM-ynpaBneHuem

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

HarpysouHasa cnoco6HocTb ¢ npeo6pasoBarenamu ABB

ACS 550 (c BeKTOPHbIM WU CKaNnApPHbIM ynpaBneHnem),
B3pbiBo3alwueHHble aBuratenu «Enter d / Enter Ltd» T4
Tunopasmepos 80-400 n nbineB3pbiBO3alyMLLEHHbIe ABUraTenn
«Enter t» T150 °C Tunopasmepos 71-400 / 50 'y

Loadability with ABB ACS 550 (vector or scalar control)
converters, Flameproof motors Ex d / Ex de T4, frame size
80 - 400 and Dust ignition protection motors Ex t T150°C,
frame sizes 71 - 400 / 50Hz

HarpysouHas cnoco6HocTb c npeo6pasoBatenamu ABB

ACS 550 (c BeKTOpPHbIM N CKaNnApPHbIM ynpaBfieHnem),
B3pbiBo3awuieHHble aBuratenu «Enter d / Enter Ltd» T4
Tnopasmepos 80-400 n nbineB3pbiBO3aLYMLLLEHHbIE ABUraTenv
«Enter t» T150 °C Tunopasmepos 71-400 / 60 Ny

Loadability with ABB ACS 550 (vector or scalar control)
converters, Flameproof motors Ex d / Ex de T4, frame size
80 - 400 and Dust ignition protection motors Ex t T150°C,
frame sizes 71 - 400 / 60Hz
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" CamoBeHTUNMpYyeMmblii, TUnopasmep no IEC 71-132
2 CamoBeHTUNMpPYyeMbli, TUNopasmep no |EC 160-400
3 OTaenbHoe oxnaxaeHve Asuratens (MPUHyAMTENbHAA BEHTUNALMA), TUNopasmep no |EC 160-400

) Self ventilated, IEC frame size 71 - 132

2 Self ventilated, IEC frame size 160 - 400
9 Separate motor cooling (force ventilated), IEC frame size 160 - 400

Puc. 10

" CamoBeHTUNMpyeMmbli, TUnopasmep no IEC 71-132
2 CamoBeHTUNMpPYyeMbIl, TUNopasmep no |EC 160-400
3 OTaenbHoe oxnaxaeHve Asuratens (MPUHyAMTENbHAA BEHTUNALMA), TUNopasmep no |EC 160-400

) Self ventilated, IEC frame size 71 - 132
2 Self ventilated, IEC frame size 160 - 400
9 Separate motor cooling (force ventilated), IEC frame size 160 - 400

B3pbiBobe3onacHble asuratenu «Enter d», «<Enter Ltd» T4, nbineB3pbiBO3alyMLLeHHblE ABUraTeNN B UyryHHOM

kopnyce «Enter t» T150 °C; HomuHanbHaA YacToTa asuratena 50/60 Iy

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

nominal frequency of motor 50/60 Hz
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HarpysouHas cnoco6HocTb ¢ npeo6pasoBarenamu ABB

ACS 550 (c BeKTOPHbIM WN CKaNnAPHbIM ynpaBfieHnem),
nckpo6esonacHbie geurarenu «Enter Eterna» T3 Tunopasmepos
71-450 n nbineB3pbiBo3alymeHHble gBuratenu «Enter t» T125 °C
TUnopasmepos 71-450 /50 Ny

Loadability with ABB ACS 550 (vector or scalar control)
converters, Non-sparking motors Ex nA T3, frame size

71 - 450 and Dust ignition protection motors Ex t T125°C,
frame sizes 71 - 450 / 50Hz

HarpysouHas cnoco6HocTb c npeo6pasoBatenamu ABB

ACS 550 (c BEeKTOPHbIM UM CKaNAPHbIM ynpasjieHnem),
nckpobesonacHbie geuratenu «Enter Eterna» T3 Tunopasmepos
71-450 n nbineB3pbiBo3alyueHHble gBuratenu «Enter t» T125 °C
TMnopasmepos 71-450/60 Ny

Loadability with ABB ACS 550 (vector or scalar control)
converters, Non-sparking motors Ex nA T3, frame size

71 - 450 and Dust ignition protection motors Ex t T125°C,
frame sizes 71 - 450 / 60Hz
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) CamoeHTUNMpyemblii, Tunopasmep no IEC 71-450
2 OTfenbHoe oxnaxaeHue ABuratens (MPUHyANTENbHAA BEHTUNALMA)

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

Puc. 11

" CamoBeHTUNMpYeMmbiii, Tunopasmep no IEC 71-450
2 OTgenbHoe oxnaxaeHwe aAsuratens (MPUHYAUTENbHANA BEHTUNALMSA)

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

NckpobesonacHble asuratenu «Enter Eterna», nbineB3pbiBo3alyyileHHble ABuratenu «Enter t» T125 °C

B UYr'YHHOM KOpryce; HOMMHanbHas yactoTta gsuratena 50/60 Iy

Figure 11. Non-sparking motors Ex nA , cast iron dust ignition protection motors Ex t T125 °C;

nominal frequency of motor 50/60 Hz
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HarpysouHasa cnoco6HocTb ¢ npeo6pasoBarenamu ABB ACS
850 B pex<nme NpAMOro ynpasneHnA KPpyTALMM MOMEHTOM,

ncKpobeson
ABUraTenm «

acHble CMHXPOHU3MPOBaHHble peaKTUBHbIe
Enter Eterna» T3 Tunopasmepos 160-315 n

nbuieB3pbiBo3aljMleHHble CUHXPOHN3NPOBaHHbIe peaKTUBHbIE

ABuUrarenn «

Enter t» T125 °C Tunopasmepos 160-315

Loadability with ABB ACS 850 converters, DTC control,
Non-sparking synchronous reluctance motors Ex nA T3,

frame size 1

60 - 315 and Dust ignition protection synchronous

reluctance motors Ex t T125°C, frame sizes 160 - 315

T, (%)
120
100
80 ,/
60 i
40
Speed %
20 peet?
10 20 30 40 50 60 70 8 90 100 110 120
—1C4117| 75 {100 : 100 | 100 : 100 i 100 : 100 i 100 } 100 | 100 | 92 | 83

! CamoBeHTUNMpyeMmbIii, Tunopasmep no IEC 160-315

" Self ventilated, IEC frame size 160 - 315

Puc. 12

Figure 12.

BnbpobeszonacHOCTb CUHXPOHM3MPOBaHHbIe peakTBHbIe ABuratenu «Enter Eterna» T3,
MblIEB3PbIBO3ALLMLILEHHbIE CUHXPOHU3MPOBAHHbIE PEAKTUBHbIE ABUrATeNIM B YyryHHOM KOpnyce
«Enter tD» T125 °C; HoMnHanbHas yactoTta asuratena 50 My

Non-sparking synchronous reluctance motors Ex nA T3, cast iron dust ignition protection
synchronous reluctance motors Ex tD T125°C; nominal frequency of motor 50Hz
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ABB Oy, Motors and Generators
O Vaasa, Finland 0
C€oos1 IE2 @ 112G

3~Motor M3KP 132SMB 2 IMB3/1M1001

Exde I BT4 Gb [ e—

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 5.5 | 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 ATEX 3093 X 7 IECEx LCI 04.0009

Manual: 3GZF500730-47 [ Nmax r/min

6208-27/C3 L) 6208-2Z/C3 [ 92 kg

O ABB  couont O

Puc. 13 CraHaapTHasa nacnopTHas Tabnmuka

Figure 13. Standard rating plate

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 O

Puc.15  CneumanbHasa nacnopTHas Tabnunyka
YPI ACS800

Figure 15. Customer specific VSD plate ACS800

@ O

CONVERTER SUPPLY
VALID FOR 400-415V__FWP 50 HZ
3~Motor M3KP 225SMC 4 IMB3 / IM1001
3GF1000002
MIN. SWITCHING FREQ. FRO PWN CONV. 3 kHz
lo.= 1.5 xIN tor= 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

Q ABB  eceoset (D

Puc.14  CraHpgapTHadA Tabnuuka

YaCTOTHO-Perynnpyemoro npusoaa

Figure 14. Standard VSD plate

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 O

Prnc.16  CneuuwanbHas nacnoprtHas Tabnuuka
YPIM ACS550 c Tepmnctopamm ansa
KOHTpONA TeMnepaTypbl MOBEPXHOCTA

Figure 16. Customer specific VSD plate ACS550
with thermistors for surface protection.
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KoHTakTHaA nHpopmaums

Contact us
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