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1. O6wine cBegeHNA

MPUMEYAHUE.

[ina 6e30nacHOro 1 NpaBmIbHOTO MOHTaXa,
3KCnyaTaLmm 1 TEXHUYECKOro 06CNyK1MBaHMA
HeobxoMMOo cTporo cobsiofaTb HacToALMe
NHCTPYKLUMN. JTnLa, OTBETCTBEHHbIE 38 MOHTaX,
3KCMnnyaTaLmio U TexHn4eckoe obcnyxmnsaHmne
ABuraTenei Nan cBA3aHHOIO C HUMK 060pyAOBaHMA,
AOJIKHbI 6bITb 03HAKOMIIEHbI C HACTOALLMMM
MHCTPYKUMAMU. HecobntogeHre 3TUX UHCTPYKLUIA
MOXET MPUBECTUN K PACTOPKEHWIO rapaHTnN.

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 NU3MeHeHNN B KOHCTPYKLMIO HaAeKHOCTb
[BUratena MoxeT yXyALNTbCA.

HeO6XO,D,I/IMO y4uunTbiBaTb Tp66OBaHI/IFI CTaHOapTOB,
OTHOCALUMXCA K MOoACOeANHEHUIO N SKCTJ1yaTaln
3ﬂeKTpOO60pyAOBaHI/IFI B OMacHbIX 30HaX, B YaCTHOCTU
Tpe6OBaHI/IF| rocyapCTBeHHbIX CTaH4APTOB, ,El,eVICTByIO-
WX B CTPaHe, rae sKCryatTnpyrTca ABuraTesin. K
pa60Te C Takum O60py,D,OBaHI/IEM OOJIXXHbI AOMNYyCKaTbCA
TONbKO npouwealne cneumasnbHyo NoAgrotoBKy m
XOpOoLWo 3HaLwme aaHHble CTaHAaPTbl CrneunanncTbl.

1.1 TexHnuyeckune npasuna
TaMOXEeHHOro colo3a

[lBratenu gna B3pbIBOONACHbIX 30H COOTBETCTBYIOT TEXHU-
YecKMM Mpasunam TamoxkeHHoro cotoza TR CU 012/2011.

1.2 O6nacTb npMeHeHunnA

HacToAwume nHCTpyKumn 0eNcTBUTENbHbI AN1A CIeAYIOLWNX
anekTpogsuratenen Abb, skcnnyaTupyembix Bo B3pbiBOO-
nacHom cpepge.

Heunckpslyee anekTpoobopyaoBaHue ncnonHeHus Ex nA
cepun M2A*/M3A*
cepun M3B*/M3G*

B3pbiBoHenpoHuuaemoe ncnonHeHne 1Ex d Gb,1Ex de Gb
cepun M3KP/M3JP

3awmTa oT BoCcnnameHeHus roptodert noinm (Ex t)
cepun M3D*/M3G*

B3pbiBOHENpoHMLaemasa 06on0ouKa ANnA pygHUYHOMO
npumeHeHna 1Ex d Mb / 1Ex de Mb
cepun M3JM/M3KM

(KomnaHusa ABB MOXeT 3anpocuTb 4OMONHNUTENbHYIO
nHGopMaL Mo ANA MPUHATAA PeLleHrsA O NPUMEHNMOCTH
ZBuratenei HeKOTopbIX TUMOB, NCMONIb3YyeMbIX B
o6opyaoBaHUM CneuranbHOro Ha3HavYeHUA UNm co
cneymnanbHbIMU MOANPUKALUAMN KOHCTPYKLNN).

DTN NHCTPYKLMM AeNCTBUTENbHbI ANA ABUraTeNen, ycTaHOB-
NEHHbIX 1 XPaHALLMXCA NPU TeMnepaType OKpy»KatoLLei
cpeabl Bbiwe —20 °C n HuKe +40 °C. CnepyeT OTMETUTb, YTO
paccmaTpuBaeMas cepus ABuratenein NnogxoauT Ansa BCero
[rana3oHa yKa3aHHbIX Bbille Temnepatyp. Ecnm temnepary-
pa OKpy»KatoLLen cpelibl BbIXOAMWT 3a Npefenbl yKka3aHHOro
[vana3oHa, 0bpatutech 3a KoHcynbTauven B ABB.

1.3 CooTBeTcTBME CTaHAApPTaAM

Hapsgy ¢ BbinonHeHem TpeboBaHWI CTaHAAPTOB, OTHOCSA-
LMXCA K MEXAHNYECKUM U SNIEKTPUYECKMM XapaKTepucTu-
Kam, ABuratenu, npefHasHayeHHbIe 411 B3PbIBOOMNACHbIX
30H, JOMKHbI TaKXe COOTBETCTBOBaTb OAHOMY U HECKOJb-
KM n3 cnegytownx ctaHgaptos OCT P B 3aBucumocTu ot
HeobX0AMMOro TUMa 3aLUNTbI.

CraHpapTbl AnA o60pyaoBaHusA
[OCT P M3K 60079.0

O6opynosaHue. O6Lme
TpeboBaHUsA

O6opypnoBaHue C BUAOM
B3pPbIBO3aLUTbI «d»
(B3pblBOHENPOHYLIaeMas
0060/104Ka)

O6opynoBaHue ¢ BUAOM
B3PbIBO3aLLUTbI «e» (MOBbILUEHHOW
6e30mnacHoCT)

O6opynoBaHue ¢ BUAOM
B3PbIBO3aLLNTbI «N»
(uckpobeszonacHoe)
O6opynoBaHue ¢ BUAOM
B3pbIBO3aLMNTbI «t» (OT
BOCM/IAMEHEH WA FOPIOYEit Mbin)

OCT P M3K 60079.1

FOCT P 31610.7-2012/
M3K 60079-7

OCT P M3K 60079-15

FOCT P M3K 60079-31

MpumeyaHne. B HOBbIX BEpPCUAX CTaHAAPTOB BBEAEHO
MOHATUE «YPOBEHD 3aLLMTbl 000PYAOBaHNAY, YTO MPUBOAUT
K U3MEHEHUI0 MAapKUPOBKM ABUraTenen. na HeCcKonbKmx
BMOB 3al4UTbl TaK>Ke J06aBNeHbl HOBble TPeOOBaHUS.

Hu3koBonbTHble aBuratenu ABB IEC MOXXHO ycTaHaBnMBaThb B
30Hax, COOTBETCTBYIOLLMX CNeAyioLien MapKUpoBKe:

30Ha YpOBHMU Bua 3awuTbl
3aLKTHI
060pyaoBaHUs
(EPL)
Gb 1Ex d Gb /1Ex de Gb
2 Gb vnun Gc 1Ex d Gb /1Ex de Gb / Ex nA Gc
21 Db Ex tb Db
22 Db vnun Dc Ex tb Db, Ex tc Dc
- Mb 1Ex d Mb / 1Ex de Mb
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2. NMpaBuna TeXHNKN
6e3onacHOCTUN

PaboTbl MO MOHTaXy 1 SKCMTyaTaLMm [BUraTeNiein paspeLua-
€TCA BbINOJHATb TOJIbKO KBaNUGUUMPOBaHHbIM CrieLuani-
CTaMm, M3yUVBLIMM AeCTBYIOWE TPeOOBaHMSA Mo TEXHNKE
6e30MacHOCTY 1 FOCYyAapCTBEHHbIE HOPMATUBBI.

Mpw BbINONHEHUN PABOT HEOOXOAMMO NPEAOCTABUTD
3a/1e/iCTBOBAaHHOMY MEePCOHasy COOTBETCTBYIOLYME MECTHBIM
npaBwiam 3alUTHbIe CPeACTBA 4A NPefoTBPALLEHUS
HeCYacTHbIX Clly4aeB BO BPEMs MOHTAXa 1 SKCMyaTaumm
obopyaoBaHus.

BHUMAHUE!

CpepncTea aBapUNHOro OCTaHOBA A0JIKHbI ObITh
OCHalleHbl YCTPOMCTBaMU 6TOKUPOBKIM MOBTOPHOMO
3anycka. Ecnu 6bi1 BbINOIHEH aBapUiiHbIA OCTaHOB,
HOBaA KOMaHa Ha 3anyCck MOXeT BCTYMNUTb B CUy
TOJIbKO MOCJ/Ie HAMEPEHHOTO OTK/IOUEHNsA BJIOKMPOBKY
nepesanycka.

Mepbl NpeAOCTOPOIKHOCTU

1. He HacTynanTe Ha ABUraTenb.

2. Mpy HOpMaNbHON 3KCMyaTaLMmn U 0COBEeHHO nocsie
OTKJIIOUYEHMA TeMMepaTypa HapyXHOW NMOBEPXHOCTU
LBUraTensa MoXKeT OblTb BbICOKOW.

3. HekoTopble cneyunanbHble NpYMeHeHnA aBuraTenen
TpebyloT cobn0AeHNA SONOMHNUTENBHbIX MHCTPYKLUNIA
(HanpvMep, NPV NUTaHMK OT YaCTOTHOrO
npeobpa3soBatens).

4. OcTeperanTecb BpaLlaloLWNXCA YacTen geuratens.

5. He oTKpbIBalTe coefMHUTENIbHbIE KOPOOKU, KOraa ABUra-
Tesb HAXOAMTCA NOA HanpPAXeHNEM.
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NMPUMEYAHUE.

JononHuTtenbHble NpefynpexaeHnsa u NpuMeYaHms,
Kacatowmecs 6e30nacHOro UCMNosib3oBaHuA,
npuBeaeHbl B APYruX rnaBax 3Toro pyKoBOACTBaA.

2.1 Osuratenu rpynnbi lICn
rpynnbi lll

Ona psuratenent rpynn lIC u lll, cepTndurumpoBaHHbIX
cornacHo NOCT M3K 60079-0:

BHUMAHUE!

YT06bI CBECTU K MUHUMYMY PUCK, CBA3AHHBII C
371eKTPOCTAaTUYECKNMM 3apadamMK, oumLLaiiTe
[BUraTesib TOJIbKO BMaXKHON TKAHbIO UMW CpesCcTBaMM,
He co3patownmm 3o eKT TpeHus.

2.2 Aswuratenu rpynnbi ll

npOCJ'IEJJ,VITe 3a Tem, 4ToObI 3alUNTHbIE KOXKYXW oA 6onToB
KPbILWKN coegnHUTENbHON KOpO6KVI 6binn YCTaHOBJIEHbI Ha
MeCTO NodJie OTKPbITUA KPbILLKA.



3. BBopa B aKkcnnyaTayuio

3.1 MpunemouHbIt KOHTPOJb

MonyumB ABUraTesib, Cpasy ke OCMOTPUTE ero Ha npeameTt
BHELLHVIX NOBPEXAEHWI (Hanprmep, TOPLOB Basa, GpnaHLeB
1 OKpaLLUEHHbIX MOBEPXHOCTEN) U B Cllydae 06Hapy»KeHus
TaKVX NOBPEXAEHNIN HEMeANeHHO coobLuTe 06 3TOM
aKCneanTopy.

MpoBepbTe NPaBUNbHOCTb AaHHbIX, YKa3aHHbIX Ha MacnopT-
HO TabnnuKe, Npexae BCEero HanpsiXeHue, COeANHEHNS
0OMOTOK (3B€3[a 1NV TPEYTONbHUK), KaTeropuio, TUM 3aLuu-
Tbl 1 KNacc Temnepatypsbl. Ha Bcex aBuratensix, 3a UCKoUe-
HVeM [IBUraTesiell cCaMbIX MasibiX TUMOPa3MepOoB, Ha NacnopT-
HOW TabnuKe TaKKe YKa3bIBAeTCs TUM MOALUMMHNKOB.

[Ina sanektpopsuratens, pabotatoLiero ot npeobpasoBaTens
YacToTbl, TPOBEPbTE MaKCMASIbHO AONYCTVMYIO Harpy3ou-
HY0 CMNOCOBHOCTb B COOTBETCTBUM C YaCTOTOM, yKa3aHHOM Ha
BTOPOW NacrnopTHOW Tabsinuke aABuraTens.

3.2 TpaHCNOpPTUPOBKA N XpaHeHune

[BuraTtenu cnefyet XxpaHuTb B CyX1xX MOMeLLeHMAX (npu
TemnepaTtype He Huke —20 °C) npy OTCYTCTBUM NbIIN U
BMO6paumn. Bo Bpems TPaHCMOPTUPOBKU HEOOXOANMO
n3beraTb yAapoB, MAAEHUN 1 NOBbILLEHHOW BAAXKHOCTU.

[lns nonyvyeHus cBeeHNin O NPOUUX YCSIOBUAX 0OpaTUTECH B
komnaHwuio Abb.

HesawmiieHHble MmecTa ABuratens (KOHLbl Bana 1 GpnaHLibl)
[OSKHbI 6bITb 06pabOTaHbl AHTUKOPPO3VIOHHbBIM CPEACTBOM.

[lnA coxpaHeHWsi paBHOMEPHOTO pacnpeaeneHs
CMa304HOro Macsia PeEKOMeHAYETCs BPEMSA OT BPEMEHU
NpoBOpaYMBaTh Bajl PYKOWi.

[lns npefoTBpaLleHns KOHAeHCaUmy Bnarv B ABuraTene
peKkomMeHAyeTCs MOAKIYaTh NPOTUBOKOHAEHCATHbIE
HarpeBaTesibHble 3/IeMeHTbl (eC/IV OHU NPEeYCMOTPEHDI).

OcTaHOBJEHHbIN ABUraTeNb HE AOMKEH NOABEPraThbCA
BO3AeNCTBUIO BUOPaLMIA, NpeBbllwaowmx 0,5 MM/C, MOCKONb-
Ky 3TO MOXET NPUBECTYU K NOBPEXAEHNIO MOALUNMHUKOB.

,D,BI/IFaTeJ'II/I, OCHalWleHHble UMNnHapnvYeCKMMnN pONIMKOBbIMA
n (nnn) PaaranbHO-yNnOPHbIMU NOALWNNMHUKAaMUK, BO BPEMA
TPAHCNOPTUPOBKN OOJTKHbI ObITb 3aKpenyeHbl
cnednanbHbIMA (I)I/IKCBTOpaMI/I.

3.3 lNMoabem

Bce pBuratenu nponssoactea Abb, Macca kKoTopbix 6onee
25 Kr, 060pyAoBaHbl NOSbEMHbBIMM NPOYLLUNHAMM U
pbIM-601TamMu.

[lns nopgbema aBuraTens cnegyeT UCMONIb30BaThb TONIbLKO
OCHOBHbIE MPOYLUNHBI U PbIM-60NITbI. 3aMpeLLeHo UCMOoSb-
30BaTb NPOYLUVIHbI MW PbIM-60NTbI Af1s NOAbema ABUraTesns
C NPUCOeaMHEHHbIM K HEMY ApYyriM 060pyf0BaHMEM.

3anpeu4eHo Mcnonb3oBaTb As1A nogbeMa ABUraTenAa noab-
€MHble NPOoYLW K HbI BCNOMOraTeJ/ibHOro O60pyJJ,OBaHI/IF|
(Hanpmmep, TOPMO3HbIX Pe3NCTOPOB, OTAETbHbIX BEHTUATO-
poBs OXNaXKAEHUA) UNN COefUHUTENbHbIE KOpO6KI/I.

MNonoxeHwne LEHTPA TAXKeCTN ,qu/lraTene|7| C Kopnycamu
OAHOIo TMNopasmMmepa MoXxeT ObITb Pa3siInyHbIM B
3aBUCMOCTU OT AJZIHbI KOpnyca, MOHTa*>HOIo NMCNOJIHEHUA
n BCNoOMoraTteJZibHOro O60pyp,OBaHI/IF|.

3anpeLleHo NogHUMATL ABUraTesb, UCNOb3ysA
noBpexeHHble NoAbeMHble MPOYLLUHBI. [pexae uem
NPUCTYNUTb K NogbemMy, ybeautecb B OTCYTCTBUN
NnoBpeXeHW PbIM-60TOB UM BCTPOEHHbIX NOLbEMHbIX
NPOYLUVH.

PbIM-60n1Tbl, 3aKpEmNIeHHble 3aKpenieHHble Ha Kopryce C
NMOMOLL b0 Pe3bOOBOIO COeAVHEHNA, Nepes NoAbEMOM
ABuratens Heob6xoanmMo 3aTAHyTb. Mpy HeobXoANMOCTM
MooXeHUe pbiM-6051Ta MOXXHO OTPErynnpoBaTh, MCMOSb3yA
noaxopsLune Wanobbl.

MNepen noabemMom ybenmTech, YTo UCMONb3yeTcs
Hagnexallee nogbeMHoe 060pyAOBaHME 1 Pa3Mep KPOKOB
COOTBETCTBYET MOAbEMHbIM MPOYLUVHAM.

MNopgHuMmanTe gBuraTenb OCTOPOXKHO, yTObbI HE nospegnTb
BCnomoraTesibHble yCTpOVICTBa nnu Kabenwu,
noacoegnHeHHbIe K ABUraTesnto.

CHUMUTE MMeloLWMEeCs AepKaTenu Ana KpenneHus AsuraTens
K NMoAAoHY.

CneumanbHble yKasaHus Mo Nogbemy MOXXHO MOJSTyUYnTb Npu
obpalleHnn B KomnaHuio ABB.

BHUMAHUE!

Bo Bpems nogbema, MOHTaXa Wiy TeXo6CnyK1BaHus
HeobxoAMMo coboaaTh Bce Mepbl 6€30MacHOCTU U
0C060 CneaunTb 3a TeM, YTOObI HUKTO He HAaXoAusICcaA nop
NoAHVIMaeMbIM FPY30M.

3.4 Bec gBurarens

O6wWwin BeC ABuraTens B npeaesiax ogHoro TunopasmMepa
Kopryca MOXeT pa3finyaTbCs B 3aBUCMMOCTU OT
HOMVHASIbHOW MOLLHOCTMW, MOHTa*HOIO UCMOSTHEHNA 1
BCMOMOraTeNibHOro 060pyaoBaHMs.

B TabnuiLe HYXKe yKasaH PacyeTHbI MaKCUMarbHbIV BEC
CTaHAAPTHbIX ABUTaTeNen C KOprycamu 13 pasHbIX
MaTepUanoB.

TouHas macca auratenen Abb ykaszaHa Ha nacnopTHon
Tabnnuke.
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Kopnyca Makc. BeC, KI Makc. BeC, KI NeKTpoaBurarenn
Mate. e KCnayaTayuio
71 7 12 -
80 15 31 40
90 20 44 53 NPEAYNPEXAEHUE
100 31 63 72 Mpexae yem NPUCTYNUTb K BbINMOIHEHUIO PaboT C
112 35 72 81 LBUraTenem unm npruBoAHbLIM 060pyfoBaHMEM,
132 93 120 120 BbINOHWTE NpoLeaypy OTKIOUYEHMWSA 1 6IOKUPOBKN.
160 145 260 260 Y6enumtecb B OTCYTCTBUY B3PbIBOOMACHON CPeAbI NMpu
180 180 310 310 MpOBepKe CONPOTUBNEHUSA N30NALMN.
200 250 340 350
225 320 430 450
e > o o 4.1 O6wume cBegeHNs
280 430 900 850 TuateNlbHO NPOBepbTe BCE AaHHble 0 cepTudmKaLmm
315 - 1600 1300 [BUraTens, ykazaHHble Ha MacnopTHON Tabnnuke, 4Tobbl
355 - 2600 3000 y6enTbca B HanUumMmM HeobxoaMMON 3aLuUTbl 1
400 - 3500 3700 COOTBETCTBMM NCMONHEHMA ABUraTeNA OKpY»KatoLLen cpefe
450 - 4800 5000 1 30HE OMacHOCTH.
Ecnu gBriratenb ocHalleH TOPMO30M W/ HE3aBMCUMbIM Ocoboe BHMMaHMe cnefyeT 06paTUTb Ha TO, Kak
BEHTUNIATOPOM, NS NONYyYEHUs CBEAEHNI O Bece TemnepaTypa BOCMIaMeHEeHNA U TONLWMHA CIOA MbiAv
obpatutech B ABB. COOTHOCATCA C TEMMNEPATyPHON MapKNPOBKO ABUraTens.

[Buratenu, Kotopbie Heo6xo4MMO OCHalWaTb
MeTaNINYeCcKUM 3alUTHbIM KOXKYXOM

[lBuratenb, yctaHaBNMBaeMblil B BEPTMKaNbHOE MOJIOXKEHVe
BaslOM BHU3, JO/HKEH MMETb KOXKYX AJ1A 3alnTbl OT
nonajaHusa NOCTOPOHHKX NPeAMETOB U XKUAKOCTEN Yepes
CUCTEMY BEHTUNALMY BHYTPb KOpryca. DTy 3afjauy Takxe
MO>KHO PeLLNTb C MOMOLLbIO OTAENBHOWN KPbILWKK, He
NpuUKpensieHHon K Agsuratento. B atom cnyyae Ha aBuratene
Heob6xoAMMO Pa3MecTUTb NpeaynpeanTesibHy TabanuKy.

4.2 [swvrartenu c nogwnnHuKamm,
OT/INYHbIMU OT WAPUNKOBbIX

CHV/MUTE TPAHCMOPTHYIO GNTOKMPOBKY, EC/IM OHA MMEeTCS.
Mo BO3MOXXHOCTM NpoBepbTe CBOOGOAHOE BpaLleHMe Basia
ABUraTens, NpoBEPHYB ero PyKoii.

)J,erarenln C POINKOBbIMU NoALWLNMHUKaAMN
3KCI'IﬂyaTaU,I/lF| aBuratena 6e3 pa,qmaanOIh Harpyskm
Ha BaJ1 MOXET NpMBECTU K MOBPEXOAEHUIO POJIMKOBbIX
NOALNMHUKOB M3-3a UX «NPOCKaJib3biBaHUA».

[ABuratenu c pagnanbHO-yNOPHbIMM NOAWNNHNKaAMMN
JKkcnnyaTauma ABuratens 6e3 0CeBon Harpysku, NPUIOXKeH-
HOW K BaJly B HY>KHOM HanpaBJieHNW, MOXET NPUBECTA K
NOBPEXAEHWIO PafNaibHO-YNMOPHbIX MOALWMMHUKOB.

NMPEAYNPEXAEHUE

Ina neuratenen Tna 1Ex d Gb/Mb n 1Ex de Gb/Mb ¢
pafvanbHO-yNopHbLIMU NOAWMMHUKAMUN OCEBas
Harpyska HU Npuv Kakrx 06CTOATENbCTBAX HE JOJIKHA
MEHATb HaMNpaB/ieHNE, MOCKOJIbKY 3TO MOXET MPUBECTY
K V3MEHEHUI0 pa3Mepa B3PbIBO3ALLUUTHbIX 3330008 1
[laXke BbI3BaTb COMPUKOCHOBEHVE TOKOMPOBOAALLIMX
netanen.

Tvinbl NOALWVINHUKOB YKa3aHbl HAa MACMOPTHOW TabNIMUKe.
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p,BI/IraTe"IIII CO CMA304YHbIMUN HNUNNeNnAMn
ﬂepen nepBbiM NYCKOM Unun nocne onnTesibHOro XxpaHeHns
ABUraTena 3anemnre HEO6XOAVIMOG KONn4yecTBo CMa3Ku.

MNMoapoObHble cBeaeHMA NpuBedeHbl B pasgene «7.2.2 [iBura-
TENN CO CMA30YHbIMU HUMMENAMUY.

4.3 lNpoBepKa conpoTuBieHnNA
nsonaunm

I'Iposepre conpoTmeiieHNe n3onAaunm 0o BBoAa ABuUratend
B 3KCMJlyaTaluio 1 B Cjiydae NOJ03PEeHNA, YTO Ha obMmoTKe
o6pa3osancn KOHOEeHCaT.

ConpoTusneHne nsonaumnn, NpuBefeHHoeE K TeMmnepaTtype
25 °C, HM NpU KaKnx 06CTOATENbCTBAX He AOKHO ObITb
MeHblue 1 MOM (n3mepseTca npu HanpsaxeHun 500 nnn
1000 B=). 3HaueHne conpoTBNEHUA N30NALMK CriedyeT
yMeHbLUaTb BABOE Ha Kaxpble 20 °C nosblleHnA
TemnepaTtypbl.

[na npuBeneHns CONPOTUBEHMA U30NALUN K Heobxoau-
MOW TeMnepaType MOXXHO MUCMONb30BaTb PUCYHOK 1.

NMPEAYNPEXAEHUE

Bo nsbexkaHvie prcka NnoparkeHns 31eKTPUYECKUM
TOKOM KOpPMyC fiBUraTens Ao/MKeH 6biTb 3a3eMeH 1
0OMOTKU pa3pskeHbl HeMeaNeHHO Noc/e N3MepeHns

CONPOTUBNIEHUS U30NSALMN.

Ecnn conpoTtmBneHne nsonayum He goctTmuraet
Heob6X0AMMOro 3HaYEHUS], 3TO O3HAYAET, UTO OOMOTKU UMEIT
MOBbILLIEHHYIO BIA>KHOCTb M MOAJIeXaT CYLLIKe B Neyu.
TemnepaTypa B neun JomKHa NOAAEPKUBATLCA Ha YPOBHE
90 °C B TeueHume 12-16 yacos., 3aTem — Ha ypoBHe 105 °CB
TeyeHne 6-8 yacos.

Ha Bpems HarpeBa He06XoAMMO CHSTb MPOOKM CO CIIMBHbIX
OTBEPCTUIA N OTKPbITb 3aKPbIBaKOLLME KNaraHbl, /N OHK
yCTaHOBJEHbI. [ocne CyLWKU CMBHbIE NPOOKM JOMXKHbI ObITh
YCTaHOBJIEHbI HAa MeCTO. [laxke Npu HaNNUYNK CIINBHDBIX
NPO6OK Ha BPeMs CyLIK/ PEKOMEHIYETCS CHATb TOpLEBble
LWTbI U KPbILKM COeAVHUTESIbHBIX KOPOOOK.

O6MOTKM, Ha KOTOpbI€ NMonasna MOpCKaAd BOAa, Kak NpaBuno,
HEO6XOD,I/IMO nepemartbiBaTb.

4.4 OyHpameHT

KoHeuHbI nonb3oBaTesb HeceT NOJIHYIO OTBETCTBEHHOCTb
3a NoAroToBKYy d)yH,D,aMEHTa.

MeTtannuyeckne ¢pyHAAMEHTbI JOMKHbI ObITb OKpPaLLEHbI
AHTMKOPPO3MOHHOW KPacKOW.

OyHOAMeHT fOoJKeH ObITb POBHbIM 1 JOCTaTOYHO CTOMKMM K
BO3MOXHbIM YCUIVAM B PEXKUME KOPOTKOTO 3aMblKaHs
aBuratens. KOHCTpyKUuaA 1 pa3mepbl GyHAAMEHTa JOSXKHbI
ObITb paccUMTaHbl TaK, YTOObI ObINN MCKITIOYEHbI BUOpaLuu,
Bbl3blBaeMble pe3oHaHcaMu. CM. pUCYHOK HUXKeE.

JinHenka

MpumeyaHue. PasHuua no Bbicote

He Ao/KHa npeBbiwaTtb + 0,1 Mm
OTHOCUTENbHO MecTa YyCTaHOBKU Nnto6oin
ApPYrom nanbl ABMraTens.

¥ _VMecro YCTaHOBKM Nanbpl
h 4

4.5 banaHcnpoBKa n nocagka
nonymy¢t n peMeHHbIX
LUKNBOB

Mpu ncnonb3oBaHWK CTaHAAPTHON NpoLenypbl 6anaHcu-
POBKa ABUraTeNs BbIMOJHAETCA C MOMOLLbIO MOJTYLIMOHKM.

MecTo YCTaHOBKM nanbl

BanaHcmMpoBKy NONyMydT UM pEMEHHBIX LKMBOB
Heo6XOAMMO BbINOMHATL NOC/E PACTOYKMN LUNMOHOUYHOMN
KaHaBKW. banaHcMpoBKa foMKHa NPON3BOANTLCA B
COOTBETCTBUM C METOAOM 6anaHCMpPOBKY, YKa3aHHbIM AnA
[aHHoro ABuratens.

Bo nsbexxaHue noppexaeHna NnoAWnnHNKOB 1 yI'IJ'IOTHEHI/IIZ
Ana nocagku I'IOﬂyMyd)T N peMeHHbIX LWKNBOB Ha BaJl1 ABWra-
TeNA ncnonb3yeTca crneyunanbHbIn NHCTPYMEHT.

3anpeLleHo ycTaHaBNMBaTb NOAYMYdTY MU PEMEHHbIN
LUKMB C MOMOLLbIO YAAPOB NN CHUMATb WX, ONMpPasch
pblyarom Ha Kopnyc ABuraTtens.

4.6 MoHTaX N LeHTpoBKa
ABurartens

Y6eguTtech B HanMumMy JOCTaTOYHOIO NPOCTPAHCTBA BOKPYT
ABuratensa ana ceobofHoN LUMpKynauum Bosayxa. PekomeH-
[lyeTca OCTaBNATb 3a30p MeXAy KPbILLKOWN BeHTUNATOpa U
CTEHOI He MeHee MOJIOBUHbI BO3[yX03ab0pHOro oTBepCTyA
KPbIWKW BeHTUAsTOpa. [lononHTeNbHbIe CBeAeHWA npuse-
[leHbl B KaTasiore n3gesnnii u Ha rabapuTHbIX YepTexkax,
LOCTYMHbIX Ha BeG-calTe no agpecy: www.abb.com/
motors&generators.

ObecneyeHune NpaBUIbHON LLIEHTPOBKM NMEET 60Jbluoe
3HaueHMe Ana CKNYeHNA BUOpaLuK, a TakKe NoBpexae-
HWI MNOALWWNIMHNKOB 1 Bana.

3akpenuTe fBuratenib Ha GyHAAMEHTE C MOMOLLbIO NOAXOAS-
Wux 6ONTOB MW WNWAEK, MexXay GyHOAMEHTOM 1 ornopamu
[Buratens Heob6xoanMo YCTaHOBUTb LUANOBbI.

|/|CI'IOJ'Ib3thTe Hagnexawne metoabl ULEHTPOBKW ABUraTens.

Mpy HEO6XOAMMOCTY MPOCBEPNINTE B HYXKHbIX MeCTax
YCTaHOBOUHbIE OTBEPCTUA U 3aKpenuTe yCTaHOBOYHbIE
WITbIPW.

ToyHOCTb MOHTaxa nonymydTbl: OTKNOHeHMe 3a3opa b He
DOomKHO npesbiwatb 0,05 Mm, pa3HOCTb al-a2 Takxe He
JormxkHa npebiwatb 0,05 mm. Cm. puc. 2.

Mocne oKoHYaTENbHOW 3aTAXKN OONTOB AN LWNWIEK
NOBTOPHO NpoOBepbTe LEHTPOBKY.
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He gonyckaiite npeBblWeHns AOMYCTUMbIX Harpy3oK Ha
MOALMMHWKM, YKa3aHHbIX B KaTasiorax n3genuni.

Y6enuTtech B JOCTAaTOUHOW LIMPKYALMM BO3AYXa BOKPYT
asuratens. Yoenumrecb, UTo HaxoAsLWmMeca psigoM yCTPONCTBa
UV NPSAMOE COSTHEYHOE M3JTyYeHUE He HarPeBaloT [iBura-
Tesnb.

Mpw ncnonb3oBaHWUK ABUraTeniein ¢ MOHTaXKOM Ha draHue
(Hanpwumep, B5, B35, V1) Heobxoaumo ybenTbca B TOM, UTO
NCMosb3yemMoe KOHCTPYKTMBHOE pelleHne obecneyrBaeT
[OCTAaTOUHYIO LIMPKYNALMIO BO3AyXa BAOSb BHELLHEN Nno-
BEpPXHOCTM pnaHLua.

4.7 PapunanbHble ycunuamn
pemMeHHble nepepayun

PemHmn OOJIXKHbI ObITb HaTAHYTbI B COOTBETCTBUU C
YKa3aHMAMM NoCTaBLlWnKa NpUuBoaHOIo O60py,D,OBaHVIF|.
3ar|peu.leHo npeBbilaTb MaKCMaNlbHOE YCUIINE HaTAXKEeHUA
DEMHEVI (T.e. PaananbHbI€ HArpy3Kn Ha I'IO,E[LIJVII'IHI/IKI/I),
YKa3aHHOE B KaTaJiorax |/|3):|,en|/||7|.

NPEAYNPEXAEHUE

YpesmepHoe HaTAKEHME PEMHSA NPUBELET K MOBPEXK-
OEeHUI0 NMOALMMHMKOB U MOXET MPUBECTU K MOBPEXKae-
Huto Bana. Ana geuratenen Tunos Ex d n Ex de upes-
MEPHOE HaTAXKEHNE PEMHA MOXKET NMPUBECTU K BO3HMK-
HOBEHMIO OMACHbIX YCJIOBUI 13-3a CJly4aliHOro conpu-

KOCHOBEHWA JeTanen.

4.8 [Buratenu co CZINBHbIMMN
npo6kamMmu gna KOHQeHcaTa

y6e,EI,VITECb, YTO CJZIBHbIE OTBEPCTUA U I'Ip06KI/I HanpaB/eHbl
BHW3. Y fBUraTenen, PacnoNoXeHHbIX BEPTUKaJIbHO, CNNB-
Hble I'IpO6KVI MoryT ObITb PacnonoxeHbl FOPN30OHTaNTbHO.

UckpobesonacHble gBuraTenu n gBMraTesn NoBbIlLIEH-
Holl 6e30MacHOCTHU

,D,BVIFaTeﬂVI C repMmeTnyHbIMn nN1aCctMmaCcCoBbiMun I'IpO6KaMVI
CJIMBHbIX OTBepCTVIVI NMOCTaBNAKOTCA C 3aKpPbITbIMU I'IpO6KaMVI
anAa ,lJ,BI/IFaTeﬂeM C aJTIOMNHUEBbLIMU KOPMNyCaMin N C OTKPbITbI-
MW MPO6KamMm — C YyryHHbIMU Kopriycamu. [Mpu skcnnyaTa-
LMK B YACTON Cpefie N3BNEKNUTE CNIMBHbIE MPOOKN nepen
NyCKOM ABuUratesa. B ycnoBusAx BbICOKOW 3amMblIEHHOCTU
aieqyeT 3aKpbiTb BCe CJZIIBHbIE OTBEPCTUA.

B3pbiBo3allyuuieHHble gBUraTenu

CnumBHble NPOOKYM (NPU X HATIMUYNK) PACMONOXKEHDI B
HVXKHEN YacTu TOpLEBbIX WUTOB, YTOObI KOHAEHCAT Mor
BbITeKaTb U3 gBuratens. OTKponTe CAInBHYI0 NPOOKY, Nosep-
HYB ee NPOTUB YaCOBOW CTPENKU, N3BJIEKUTE ee, YTOObI
ybenmTbca B CBOOOAHOM NepemeLleHnn, U 3aKponTe, HaxkaB
1 NOBEPHYB MO YaCOBOW CTPeriKe.
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[Buratenun c 3alUTON OT BOCNJIaMeHEeHUA roproven
nbinn

CnvBHble OTBEPCTMA BCeX ABMraTenen C 3amTon ot
BOCM/IaMEHEHNA FoptoYel Nblv OMKHbI ObITb 3aKPbITbI.

4.9 MopknwuyeHne

B coeguHuTenbHom KOpO6Ke CTaHOAPTHOro OAHOCKOPOCTHO-
ro gBuratena, Kak npaBuno, npeaycMmoTpeHbl WecTb C1no-
BbIX KJIeMM U He MeHee OHOW KIeMMbl 3a3eMJIeHMA.

Kpome cunoBbix Knemm 1 Knemm 3a3emneHus, B Kopobke
MOTFYT 6bITb NPeAYyCMOTPEHbI COeAVHEHUA ANIA TEPMUCTOPOB,
HarpeBaTesiei 1 pyrux BCNOMOraTebHbIX YCTPONCTB.

[Ina nogcoeanHeHNs BCEX CUNOBbIX Kabenen Heobxoanmo
MCMosb30BaTh KabenbHble HAKOHeUHUKN. MpoBoaKy Ans
BCMOMOTATENbHbIX YCTPOWNCTB MOXKHO MNOACOELANHATDL K
Knemmam 6e3 HaKOHEUHUKOB.

JBuraTtenv npefHasHadeHbl TOIbKO A/ CTaLMOHAPHOIO
MOHTaa. Ecnu He yka3aHo UHoe, KabenbHble BBOAbI MEIOT
mMeTpuyeckyto pe3bby. Knacc 3awwutbl 1 Knacc IP KabenbHbIx
CaNbHVKOB JOJIKHbI ObITb HE HIKEe COOTBETCTBYIOLLMX
KJ1aCCOB COEANHUTENbHbIX KOPOOOK.

[na pBuratenen C NOBbILWEHHOW 3aWMTON 1 B3PblBO3aLLU-
LLEHHbIX ABUraTeNel paspeLleHo NCMnosib30BaTh TONbKO
cepTdMLMPOBaHHble KabenbHble CaNibHUKN. [1ns ncCKpobe-
30MacHbIX ABMraTesieit KabesibHble CanbHNKN JOKHbI
cootBeTcTBOBaThL FOCT P M3K 60079-0. ina auratenen

Ex tb Gb / Ex tc Dc kKabenbHble canbHUKWX JOMKHbI COOTBET-
ctBoBaTb FOCT P M3K 60079-0 n FTOCT P M2K 60079-31.

NMPUMEYAHMUE.

Kabenu fonxHbl 6bITb MeXaHUYeCKH 3alyLLeHbI 1
3aKpensieHbl BONM3M COeAUHNTENIbHOI KOPOOKM
cornacHo Tpe6osaHuamM cTaHgapTta FOCT P M3K
60079-0 1 MeCTHbIX CTaHAAPTOB MO MOHTaXYy.

Heucnonb3yemble KabenbHble BBOAbI JOMXKHbI ObITb 3aKPbITbI
3arnywkamu, obecneyrBaoLLIMM 3aLUMTY, COOTBETCTBYIO-
LLYyt0 Kraccy 3almTbl 1 IP-knaccy coeiHUTENBHON KOPOOKN.

CreneHb 3awWmThbl N AVaMeETP yKa3aHbl B AOKYMeHTaLnun,
OTHOCALeNncA K KabesNibHbIM CafibHMKaM.

NPEAYNPEXAEHUE

Vicnonb3yiite ans KabenbHbIX BBOAOB CanbHUKM 1
YNJIOTHEHUA, COOTBETCTBYIOLLME KNACCy 3aLyuThl, a
TaKXKe TUMNy 1 ArameTpy Kabenei.

3azemneHue cnepyeT BbINONMHUTD COMMacHO MECTHbIM
npasuiam Ao nogavn HanpAakeHnA Ha ABuratesb.

Knemma 3a3emneHns Ha Kopnyce ABuUraTena gomxHa ObiTb
nojcoefuHeHa K WrHe 3almTHoro 3asemneHuns (PE) kabe-
nem B COOTBETCTBUU € Tabn. 5 ctaHgapta FTOCT/M3K 60034-1.



MuHumaneHsie cedeHUA npoeoaoe 3aWumHoeo 3a3emJieHuUA

MwuHUManbHoe ceueHre COOTBET-
CTBYHOLLKMX NPOBOAOB 3aWNTHOIO

Mnowaab nonepeyHoro ceyeHns
$ba3oBbIX NPOBOJOB YCTAHOBKMY,

S, Mm? 3a3emseHus, S, Mw’
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 4if NoacoearHeHna 3aWmTHOro
3a3eMJIeHNs, PacroNIOKEHHbIE CHaPYKU NEKTPUUYECKOTO
060pyfoBaHUA, AOMKHBI 06ecneunBaTb HaleXXHoe NofCcoe-
[VIHEHME MPOBOAOB C NOMNepPeYHbIM CEYEHVEM HE MeHee

4 mm2,

KabenbHble coeiHEHNA MeXAY CETbIO U KIleMMaMu iBUra-
TenA AOMKHbI OTBeYaTb TPebOBaHNAM rocyapCTBEHHbIX
CTaHZAPTOB U NPaBWI MOHTa)a 1y TpeboBaHMAM CTaHZap-
Ta FOCT/M3K 60204-1 B 3aBUCMMOCTN OT HOMWHaJIbHOIO
TOKa, YKa3aHHOrO Ha NacrnopTHON Tabnnuke.

NMPUMEYAHMUE.

Ecnn Temnepatypa okpy»<atoLern cpeabl NpeBbiaeT
+50 °C, He06x0AMMO VCMNONb30BaTb Kabenu ¢ JonycTu-
Mol paboueli Temnepatypoii He Huxe +90 °C. Takxe
npv nogbope ceueHnii Kabenen cnegyeT yunTbiBaTb
Apyrvie nepeBofHble KO3GdULMEHTbI B 3aBUCUMOCTM
OT YC/TOBUI MOHTaa.

Yb6epmtecb B TOM, UTO 3alL1Ta ABUraTeNs COOTBETCTBYET
YCNOBUSIM OKPYXKatoLLel cpefibl Y KNMMATUYeCKUM YCJIOBU-
AM.

[lnsa obecneyeHna cOOTBETCTBUA YKa3aHHOMY Knaccy IP
YMIOTHEHUA COeAUHUTENBbHBIX KOPOOOK (Kpome Ex d)
ZOJXHbI ObITb aKKYPaTHO BIIOXEHbI B COOTBETCTBYOLLNE
nasbl. HennoTHoe npuneraHne MoXeT NPUBECTU K Nnonaga-
HWIO BOZbI U MbIIN B COEVHUTENBHYIO KOPOOKY, B pe3yb-
TaTe Yero BO3HMKAET ONacHOCTb UCKpeHust. Ecnn 3ameHstoT-
CA YNNOTHEHUSA UAN NPOKNAZKM, LOJXKHbI UCMONIb30BaTbCA
OpUrMHasbHble YMIOTHALLME COCTaBbI.

4.9.1 B3psiso3awjuuwjeHHble 0suzamesnu

[na coeguHNTENBHbIX KOpO6OK npegycMmoTpeHa 3aWnTa
AOBYX TUNOB:

— Ex d gnsa geuratenein M3JP 1 M3JM
— Ex e pna guratenenn M3KP n M3KM

Asuratenun M3JP n M3JM B ucnonHenum 1Ex d Gb/Mb
[na HeKoTopbixX KabeNbHbIX CaJIbHUKOB YCTAaHOB/EHbI
TpeboBaHMsA NO MaKCMManbHOMy cBOHGOAHOMY MPOCTPaH-
CTBY B COefjMHUTENbHOW KOpobke. Huxe nprBogaTtca
CrnpaBoYHble AlaHHble 0 CBOOOJHOM NPOCTPAHCTBE AN
[BUraTesiei 3To cepun 1 TUNoB pe3bObl CaNbHIKOB.

Tvn gura-  Konuue- Tun Pe3b6oBble CBOGOA-  Pasmep MomeHT
Tens CTBO COEAMHN- OTBEPCTUSA HbIN 6ONTOB  3aTAXKM
MoCOB  Te/IbHOM obbem KpbiwKy 60nToB
KOpPOG6KM coefnHu- coefuHU-
TeNbHON TeNbHOM
M3JP/M3JM KOpOOKM KOpPOO6KU
80-90 2-8 25 1xM25 1,0 om® M8 23 Hm
100-132 2-8 25 2xM32 1,0 om® M8 23 Hm
160-180 2-8 63 2 x M40 4,0 om® M10 46 Hm
200-250 2-8 160 2 x M50 10,5 v  M10 46 Hwm
280 2-8 210 2 xM63 24 pw? M8 23 Hm
315 2-8 370 2xM75 24 ow? M8 23 Hm
355 2-8 750 2xM75 79 pm? M12 80 Hm
400-450 2-8 750 2xM75 79 pm3 M12 80 Hm

BBogbl BcnomoratenbHbIX Kabenen

Twn gBuratens Konnyectso nontocos Pe3bba B 0OTBEPCTMAX

80-132 2-8
160-450 2-8

1xM20
2 xM20

Mepep 3aKpbITVeM KPbILLKN COeAUHUTENTIbHON KOPOOKN
ybefmTech B OTCYTCTBMM NblY B 3a30pax. Ouncturte n
CMakbTe MOBEPXHOCTb He3aTBepAEBaOLLEN KOHTAKTHOM
CMa3Kon.

NPEAYNPEXAEHUE

3anpeLyeHo BCKpbIBaTb KOPMYC ABUrATENS UK OTKPbI-
BaTb COEAVHUTENIbHYI0 KOPOOKY B YC/TIOBUSAX B3PbIBOO-
MacHoW Cpefbl, eCNV ABUraTelb HE OCTbIT 1 Ha HEro
NoAaHo HampsXeHue.

1Ex de Gb/Mb; M3KP n M3KM
Ha Kpblwke coeanHMTENbHON KOPOOKIN NMeeTcA ByKBa «e»
WA Hagnncb «box Ex ex.

Mpwn nogcoeanHEH NPOBOAOB K KileMMaM TOYHO cobto-
JanTe NHCTPYKLMIY NO BbINOHEHWIO COeAVHEHNI, NpriBe-
[leHHble Ha TabnnyKe, PacrnosioXeHHOW B COeAUHUTENBHON
KOpoOKe.

[nnHa nyTn TOKa yTeuKm 1 3a30Pbl AOMKHbI YAOBNETBOPATb
TpeboBaHuam ctaHgapTa FOCT 316107-2012/M3K 60079-7.

4.9.2 [surartenu c 3awjuTom ot
BOCn/laMeHeHuA roprouen nbianm Ex t

Ha cTaHgapTHbIX ABUraTeNax coeguHuTesibHan Kopobka
pacrosoxeHa CBEpXyY, a OTBEPCTUA /1A BBOAA Kabesei
npeaycMoTpeHbl ¢ 06erx CTOpoH KopobKu. MonHoe onuca-
HVe NPVBOANTCA B KaTaniorax n3gesui.

O6paTunTe 0c060e BHUMAHME Ha YNIOTHEHVE COeANHUTENb-
HOW KOpOOKM 1 Kabens, YyTobbl NPefoTBPaTUTb JOCTYMN
roproyen Nbinn B COeANHUTENbHYI0 KOPObKy. Heobxogmmo
yb6eamnTbCA, UTO BHELLIHME YNSIOTHEHWUA HAaXOAATCA B XOPO-
LIem COCTOAHMM 1 NPaBUIbHO YCTaHOBIEHbI, MOCKObKY OHY
MOTFYT ObITb MOBPEXAEHbI U CMELLEHBI BO BPeMA paboT ¢
ABUraTenem.

Mepen 3aKpbITMEM KPbILIKW COEANHUTENIbHON KOPOOKU
ybeanTech B TOM, YTO B 3a30pax OTCYTCTBYET Mblsib U YMNOT-
HeHVie HaxoAMTCA B HOPMaNbHOM COCTOAHMU. B npoTrBHOM
cflyyae ynnoTHeHve cnefyeT 3aMeHUTb Ha MAEHTUYHOe.
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MPEAYMNPEXAEHUE

3anpeLLeHo BCKpbIBaTb KOPMYC ABUraTENsA U
OTKPbIBaTb COEAVHUTENBHYIO KOPOOKY B YCIIOBUAX
B3PbIBOOMACHOW Cpefibl, €C/IN ABUraTesb He OCTbI
1 Ha Hero NoJaHo HanpsiKeHue.

4.9.3 [MoOknoYeHuUA npu pasnu4yHeix cnocobax
nycka

B coeauHnTENbHOI KOPOOKE OAHOCKOPOCTHOrO ABUraTeNS,
Kak npasusio, NpefycMOTPeHa KIEMMHasA KONOAKa C LLeCTbIo
CUNOBBIMY KNEMMaMM 1 HE MEHee OfHOW OTAENbHON Knem-
Mbl 3a3eMJIEHMA. DTO MO3BOMAET UCMONb30BaTh MPAMON NyCK
nsuratena ot cetu (DOL) unm nyck nepeknioyeHnem co
«3Be3[bl» Ha «TpeyrofbHuK» (Y/D). Cm. puc. 3.

[lna ABYXCKOPOCTHbBIX U CeuranbHbiX ABUraTenel NogKIto-
yeHvie BbIBOLOB [JOJIXKHO ObITb BbIMOJIHEHO COMACHO WH-
CTPYKUMAM Ha Tabnmuke, pacnosyioKeHHOW B COeAUHUTENb-
HOW KOpOOKe, UNn YKa3aHWAM, NPYIBeAEHHbIM B PYKOBO/-
CTBe Mo ABuUraTenio.

Hanps»xeHune 1 cnocob nofgKnouyeHra yKasaHbl Ha nacnopT-
HoW Tabnuuke.

Mpamon nyck ot cetn (DOL):
MO>HO 1cnonb3oBaTb CoeAnHEHs No cxeme «3Be3aay (Y)
U «TPEeYronbHUK» (D).

Hanpumep, o603HaueHume «690 VY, 400 VD» yKka3blBaeT Ha
coeiuHeHKe no cxeme «3Be3ga» ans 690 B u coegnHeHne no
cxeme «TpeyronbHuUK» gna 400 B.

nyCK nepeksnioyeHnem co «3pe3abi» Ha «TpPpeyroJibHNK»
(Y/D):

HanpﬂmeHme NMNTaHNA OBUratTenAa AOJIXXKHO COOTBETCTBOBATb
HOMWHAaJIbHOMY HanpAXeHWo OnA COeANHEHUA TPEeYroJibHN-
KOM.

CHMMUTE BCe NePEMbBIYKU U3 COEAMHUTENIbHOWN KOPOOKM.

InAa guratenei c nosbiweHHOM 3awmTon (Ex e), Kak npasu-
no, ponyckatotcs oba cnocoba nycka (DOL n Y/D). B cnyuae
nycKka nepeKknioYeHNeM CO «3BE3bl» HA «TPEYTONbHUK»
[lonyckaeTca NPUMEHATb TONbKO 060pyaoBaHMe C NCNosHe-
HMem TMna Ex.

Apyrue cnoco6bl nycKa 1 TAXKeble YCNoBuA Nycka

Ecnu gna nycka ncnonb3yotca apyrue metogbl (Hanpumep,
npeobpa3oBaTenb UK YCTPONCTBO MAaBHOrO NycKka) And
pexumoB paboTbl ST 1 S2, cunTaeTca, YTo YCTPOMNCTBO
«/30/IMPOBAHO OT 3MIEKTPOCETY BO BPEMSA PaboTbl SKNEKTU-
YeCKoW MaLNHbI» B COOTBETCTBUM O cTaHgapTom FOCT/M3K
60079-0, 1 NpyMeHeHVie TEMIOBOW 3aLKTbl HE 06513aTeSIbHO.
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4.9.4 [lookno4YeHUe echomMmo2amesibHbIX
ycmpoiucme

Ecnu gBriratenb ocHalleH TepMUCTOpamMu WU gpyrumm
pe3ncTnBHbIMU TepmogaTumkamm (Pt100, Tepmopene 1 T. n.)
1 BCMOMOraTebHbIMY YCTPOMNCTBAMU, UX MOACOeAUHEHME U
3KCryaTauma QOMXKHbI NPOM3BOAUTLCA Hagnexallum
06pa3om. [1na HEKOTOPbIX MPYIMEHEHWUI NCMOJSb30BaHKe
TEMNJ0BOW 3alnTbl ABNAeTCcA obsa3aTeNnbHbIM. bonee
NoApo6HY MHPOPMALIMIIO MOXHO HAWTV B OKYMEHTAX,
nocraBnAaemMbIx ¢ AgBuratenem. CxeMbl cOeAUHEHNI AN
BCMOMOraTeNIbHbIX YCTPOWCTB M COOTBETCTBYIOLLME KNEMMbI
Haxo[ATCA B COEAUHUTENIbHOW KOPOOKe.

MakcumanbHoe n3mepuTeNibHOE HanpsXKeHe TepMUCTOPOB
cocTaBnseT 2,5 B. MakcumanbHbI U3MepUTeNbHbIV TOK ANA
Pt100 paBeH 5 MA. Micnonb3oBaHue 605ee BbICOKOro
N3MePUTENIbHOIO HaNPAXKEHMA UM TOKA MOXKET NPUBECTU K
OLWMOKaM B MOKa3aHUAX U MOBPEXAEHMIO AaTUMKa
TemnepaTypbl.

|/|3OJ19ILI,I/IF| TEPMOLATYMNKOB AOJ1I)KHA COOTBETCTBOBATb
OCHOBHbIM Tpe6OBaHVIF|M n3onaunn.

4.10 Knemmbl n HanpasBJsieHne
BpalieHunsa

[Buratenb BpaLlaeTca No YacOBOW CTPesiKe, eC/I CMOTPETb
Ha TopeL, Bana C MPUBOLHON CTOPOHDI, @ MOAKIOYEHME
nocnepoBatenbHocTh a3z L1, L2, L3 K Knemmam cooTBeT-
CTBYeT puc. 3.

D,J'Iﬂ MN3MEeHEHNA HanpaBJIEHNA BpalleHnA cnegyet NOMeHATb
MeCTamMu ABa No6bIX ¢a3HbIX Kabens.

Ecnn gBrratenb ocHalleH BEHTUISTOPOM OAHOCTOPOHHErO
BpaLleHus, ybeauTech, YTo HanpaBeHVe BPaLLEHNA COOT-
BETCTBYET HaMNpaB/IeHUIO CTPESIKW, HAHECEHHOW Ha ABUra-
Tenb.

4.11 3awmTa OT NeperpysKu un
onpokuabiBaHNA

Bce gBuratenu ana B3pbiBOOMNACHbIX Cpef] JOMXHbI 3aLu-
LLATbCA OT Neperpys3Kn, CM. cTaHaapTbl No MoHTaxy FOCT P
M3K 60079-14 1 mecTHble TpebOBaHNA K MOHTaXYy.

Ons peurateneii Tuna Ex nA u Ex t He TpebyioTcA fONONHM-
TeSibHble YCTPOMCTBA 3aLUTbl MOMUMO OObIYHON MPOMBILL-
JIEHHOW 3aLNTbI.



5. dkcnnyatauyma

5.1 O6uwme cBepeHunA

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

— [Buratenu npefHa3HayeHbl TONbKO ANA CTaLMOHAPHOro
MOHTaa.

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

— MakcrmanbHas BblCOTa Hafl ypOBHEM MOPSA COCTaBnAeT
1000 m.

— OTKNOHEeHMe HanpPAXKeHNA MUTAHNA 1 YAaCTOTbl HE JOJIKHO
npeBblLLaTh Npeaesbl, yKasaHHble B COOTBETCTBYIOLLMX
CTaHZapTax. [lonyck no Hanps»KeHuto NUTaHna — +5 %,
no yactoTe — +2 % cornacHo puc. 4 (ctaHgapTbl FTOCT/
M3K 60034-1, pa3gen 7.3, 30Ha A). [pegnonaraetca, 4to
06a MaKCMManbHbIX 3HAYEHWA He AOCTUraAlOTCA
OAHOBPEMEHHO.

[iBuratenb MOXHO MCMOJb30BaThb TONIbKO B CUCTEMAX, ANA
KOTOPbIX OH NpefHa3HayeH. HoMnHanbHble 3HaueHns 1
YCNOBUSA 3KCyaTalmy yKasaHbl Ha NacnopTHOM Tabnnuke
Asuratena. Kpome Toro, JomKHbI ObITb COGMIOAEHDI BCE
TpeboBaHMWA HACTOALLEro PyKOBOACTBA U APYTX MHCTPYK-
U1 N CTaHBAPTOB.

B cniyuae npeBbieHMs YCTaHOBMIEHHbIX NPEAesioB HeOOXo-
AMMO NPOBEPUTb JaHHble ABUraTeNA 1 YCTaHOBKM. 3a
JONoNHMTENbHOW MHOPMaLvel obpaLlaiTecs B KOMMNaHMIO
ABB.

|_|pl/l MCNONb30BaHUN B3PbIBO3al/LLIEHHbIX }J,BI/IFaTeﬂeM
ocoboe BHUMaHWe crieflyeT 06paTuTb Ha arpeccuBHoe
BO3JeNCTBUE OKpYyXKaltoLlein cpeabl. O6s3aTeNbHO NPoBEPAN-
Te 3alMTHYI0 OKPaCKy Ha COOTBETCTBME KITMMAaTNYECKM
YCNoBUAM, MOCKOJIbKY KOPPO3/A MOXET NOBPeANTb B3PbIBO-
3alUMTHBIN KOpMyC.

BHUMAHMUE!

HecobniogeHvie no6bix MHCTPYKLMIA UK HapyLUeHre
pernameHTa TEXHUYECKOro 06C/yXMBaHNA
000pynoBaHNA MOXET MOCTaBUTb MOZ Yrpo3y
6€30MacHOCTb 1 TEM CaMbIM UCKITIOUNTb BO3MOXKHOCTb
NCMNOJZIb30BaHNA ABUraTesa BO B3pblBOOMACHbIX
cpepax.
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6. [Buratenu gna B3pbiBOONaCHbIX 30H, paboTaowme oT

npeob6pasoBaTens 4acToThbl

6.1 BBepgeHmne

B 3TOM pasgene pykosofcTsa npuseeHbl 4ONOMHUTENbHbIE
WHCTPYKLUMW ONA ABUratenen (danee — «asuraTenu Tmna
Ex»), ncnonb3yembix BO B3pbIBOOMACHbIX Cpefax C NMUTaHNeEM
oT npeobpa3oBatens yacToTbl. [IBuratens Tvna Ex npegHa-
3HaueH AnA paboTbl OT OAHOrO YacTOTHOrO Npeobpa3oBaTe-
NA, He AonycKaeTcA napannenbHoe NoAKIYEeHNEe HECKOSb-
KUX fBUraTenen K ogHOMy YacTOTHOMY MpeobpasoBaTesio.
MMoMMMO MHCTPYKUNI N3 3TOrO PYKOBOACTBA crieqyeT
cobnogaTb JOMOMHUTENbHbIE UHCTPYKLMWY, MpefocTaBnsae-
Mble Npor3BoguTeneM npeobpasosaTtens.

Oeuratenu Tmna Ex nponssoactea KomnaHum ABb B ncnon-
HeHuu Ex nA, Ex t, TEx d Gb, 1Ex de Gb, 1TExd Mb n 1Ex de
Mb npoLunu TMNoBble UCMbITaHMA B COYETAaHUK C NPeobpaso-
BaTenamm ACS800/ACS880 ¢ npAmMbIM yNpaBneHnem KpyTa-
wrm momMeHTom (DTC), a Tak»e ¢ npeobpasoBaTenamun
ACS550. MNMo3ToMy 3T COYEeTaHMA MOXHO BblOMpPaTh C
MCMosib30BaHNeM yKasaHuii no nogbopy v3 pasgena 6.8.2.
[na Bcex auratenen Tuna Ex MmHMmanbHas yacToTa
KommMyTauum coctasnset 3 Kly. Micxogs v3 atoro paspabota-
Hbl peKoMeHAaLuUM no BbiIbopy 06opyaoBaHKA, NpeacTaB-
NeHHble B Cneayowmux pasgenax.

6.2 OcHOBHble TpeboBaHuA
cornacHo ctraHpgaptam NrOCT n
M>3K

B3pbiBo3awuweHHble geuratenu 1Exd Gb/Mb, 1Ex de
Gb/Mb

[Buratenb Heo6XxoAMMO BbIGMPATb TakM 06pa3om, YTobbl
MaKCUMaJsibHas TeMNepaTypa ero NoBepxXHOCTU Obina
orpaHuyeHa cornacHo TemnepaTypHoMy Knaccy. B
6onbLUMHCTBE CNlyyaeB AnA 3Toro Tpebyetca nnbo
NPOBOAWTb TUMOBbIE UCMbITAHNWA, NGO KOHTPONMPOBATbL
TemnepaTypy NOBEPXHOCTW ABUraTeN .

Ecnu TpebyeTcsa TemnepaTypHbIv Knacc T5 unu T6 ansa
asuratens 1Ex d unu 1Ex de, npoKOHCYNbTUPYTECH B
MECTHOM KOMMEPYECKOM MpefCTaBUTENbCTBE.

B cnyvae nprmeHeHns fpyrvux npeobpasoBaTenei Hanpsxe-
HWUA, NCNOMb3YIOLWNX METOA LUMPOTHO-UMMYNbCHOMN MOAYNA-
uun (LLUAM), gna noaTeBepAeHNA TENOBbIX XapaKTepUCTUK
[Buratena HeobxoaMmMo, Kak Npasmno, NPoOBOANTb KOMOUHN-
pOBaHHbIe NCMbITaHUA. DTN NCMbITAHNA MOXHO He NPOBO-
OVTb, €CNK B3PbIBO3aLLMLLEHHble ABUraTeNiv OCHaLLeHbl
TepMoAaTUMKamu, NnpeaHasHavYeHHbIMY A8 KOHTPOonA
TemnepaTypbl NOBEPXHOCTW. Takue ABUrateny umetot
cneayoLLyo AONONHUTENbHYIO MapKMPOBKY Ha NacnopTHOM
Tabnuuke: — «PTC» c TemnepaTtypoli cpabaTbiBaHuA 1 «DIN
44081/82».

Uckpob6esonacHble gBuratenu Tuna «Ex nA»
CoyeTaHue guratena n YPIN HeobxoQnMmMo MCMbITbIBATb Kak
efMHYI0 CUCTEMY WU NOAOUPATb C MOMOLLBIO PacyeToB.
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B cnyvae nprmeHeHua apyrux npeobpasosaTeneli Hanps-
MEeHUA, NCNOJb3YIOLMX METOA LUMPOTHO-UMMYSIbCHOW
mogynauum (LUAM), € MUHMManNbHOM YaCcTOTOW KOMMYTaLUn
He MeHee 3 Kl A4ns NpeaBapuUTENbHOro BbiI6opa MOXKHO
MCNOJIb30BaTb MHCTPYKLUUK, MpeAcTaB/ieHHble B pa3gene
6.8.3 HacToAwero pykoBoacTea. OKOHYaTebHble 3HaYeHUA
HeobXoAMMO NPOBEPSTH C MOMOLLbIO KOMOVHUPOBAHHbIX
MCMbITaHUNA.

[Burarenu c 3alWnTo OT BOCIJIaMeHeHUA ropioyein
noinu Ex t (Ex tD)

[Brratenb Heo6xoAMMO BblOVPATh TaKNMM 06Pa3oM, YTOObI
MaKCUMaJsibHas TEMMepaTypa ero Hapy>KHOW NMOBEPXHOCTA
6bls1a OrpaHMYeHa B COOTBETCTBUN C TEMMEPATYPHbIM
Knaccom (Hanpumep, T125 °C unn T150 °C). ina nonyyeHms
JOMONTHUTENIbHOW MHOPMaLUN O TEMNEPATYPHOM Kracce
Huxe 125 °C obpalyaritech B ABb.

B cnyvae nprumeHeHua apyrux npeobpasosaTeneli Hanps-
XKeHWuA, NCNONb3YIOLWKMX METOA LUMPOTHO-UMMYbCHOW
mogynauun (LUM), ana noatsep>KaeHnaA TenoBbIX Xapak-
TEPUCTUK ABUraTeNsa HeobXoAMMO, Kak Npasusio, NpoBOANTb
KOMOVIHUPOBaHHbIE NCMbITaHWA. 3TW UCNbITAHUA MOXHO He
npoBoAnTb, eCNu ABUraTenu Tuna Ex t ocHalyeHbl Tepmogat-
yrKamu, npegHas3HauyeHHbIMU 1A KOHTPONA TeMnepaTypbl
noBepxHOCTU. Takue ABUraTeNnn UMEIT CleayoLLyo AoMon-
HUTESIbHYI0 MAapPKMPOBKY Ha NacropTHou Tabnunuke: — «PTC»
C Temnepatypol cpabatbiBaHua 1 «DIN 44081/82».

B cnyyae npumeHeHnA npeobpasoBaTtesieil 4acToTbl, NC-
nonb3yowmx LWMM-ynpasneHue, ¢ MMHMMaNbHOM YaCcTOTOMN
KomMMyTaumn He meHee 3 Kl AnA npefAsaputesibHOro
BblGOpa ABMraTena MOXXHO NCNONb30BaTb MHCTPYKLMN,
npefcraBneHHble B pasgene 6.8.3.

6.3 U3onAaumna oo6mMoTKn

6.3.1 MexoycasHole HanpsaxeHus

MakcnmanbHoO ponyctnmoe nmkosoe Memny¢a3Hoe HanpA-
MEeHNe Ha Knemme ABunratenia Kak (I)yHKLl,I/Iﬂ BpeMeHu Ha-
PacTaHuA nMmnynbca NOKa3aHO Ha puc. 5.

Camas BepxHaa Kpuasa ABB Special Insulation (Cneyuvans-
Hana n3onAauuna Abb) (koa ncnonHeHns 405) npumeHAeTCA K
[BUraTeNiAM CO cneymanbHOM n3onsaumnen obMoTOK 1 YacToT-
HO-perynupyembiM NpUBOAOM.

Kpusas ABB Standard Insulation (CraHgapTHasa nsonauma
ABbB) nprumeHsaeTcA Ko Bcem Apyrnm ABuratenam, paccma-
TPUBaEMbIM B 3STOM PyKOBOJCTBE.

6.3.2 (@asHble HanpaM@eHUsA

JonycTumble NUKoBble HanpsKeHUA Mexay ¢pa3on 1 3emnen
Ha KnemMmax gBuratens:

« CraHgapTtHas usonauma: 1300 B (nmkosoe)
- CneumanbHaa nsonaumsa: 1800 B (nmkosoe)



6.3.3 Boi6op usonayuu o6Momok ons
npeobpaszosamersneti yacmomeol

[na Bbibopa U30n1AUUn 06MOTOK 1 GUITBTPOB MOXKHO
MCNONb30BaTh CNIeAYIOLLYI0 TabnuLy:

HomuHanbHoe
HanpaXXeHne NMTaHuA
npeobpasosatena U

Tpebyemas nsonauus o6MOTOK U
bunbTpbI

CraHpapTtHasa nsonauyua Abb
CranpgapTtHaa nsonauma Abb n
dunbrpbl dU/dt

v

CneuyuanbHada nonauyna Abb
(koa ncnonHeHua 405)
CneuvanbHas nsonauua Abb
(kopg ncnonHeHma 405)

7

Ounbtpbl dU/dt Ha Bbixoge
npeobpa3zoBarens

U, <500B
U, <600B

U, <690 B

6.4 TennoBas 3awWnTa O6MOTOK

Bce aBviratenu Tmna Ex B UyryHHbIX KOprycax OCHaLleHbl
Tepmuctopamm PTC ans npefoTBpaLieHnsA NoBbleHns
TemnepaTypbl 0OGMOTOK CBEPX Npefesios, yCTaHOBIEHHbIX
419 NCMOSIb3yeMON CUCTEMBI U301ALMN. PekomeHayeTca nx
1CMOMb30BaHMe BO BCEX CITyYasX.

NMPUMEYAHUE.

Ecnv Ha nacnopTHoM Tabnryke He yKa3aHo NHOE, 3TU
TEPMUCTOPbI He NPeAoTBPALLAloT NPeBbILIEHNe TeMnepa-
Typbl MOBEPXHOCTY [ABUraTeNs AnsA COOTBETCTBYHOLNX
TemnepaTypHbix Knaccos (T4 unn T5).

TepMI/ICTOpr pekomeHayeTcAa NoACOeUNHATDb K He3aBNCMMON
penel7|H017| Lenun, Kotopad npeaHasHavdyeHa NCKNIYNUTENTbHO
ANA HaAeXHOIro OTKMOYEHNA NUTaHWA OBUraTenA.

NMPUMEYAHUE.

B 3aBMCMMOCTY OT MECTHbIX NPABWS MOHTaXa TEPMUCTO-
pbl TaKXKe MOXHO NOACOEAUHATD K APYrVIM YCTPONCTBAM,
KpOMe peJsie; Hanpumep, KO BXoA4aMm yrnpasneHus npeob-
pa3oBatens 4acToTbl.

6.5 MopwNnNHUKOBbIE TOKU

MoAWNNHMKOBbIE HAaNPAXXEHWA 1 TOKW crieflyeT YCTPaHATb
BO BCEX YCTAaHOBKAX C perynnpyemor CKOpoCTbo, 4ToObI
obecneynTb HaJeXHOCTb U 6e30MacHOCTb PaboTbl
obopypnoBaHusA. [ina 3Tol Lenu cnegyet NCnonb30BaTb
N30MMPOBaHHbIE MOALUNMHUKA WU NOALLINMHUKOBbIE Y311bl,
bunbTpbl CHba3HbIX MOMEX 1 COOTBETCTBYIOLLME METObI
npoknagkn kabenen 1 3asemnenus (cm. pasgen 6.6).

6.5.1 YcmpaHeHue noOWUNHUKOBbIX MOKO8

Cnegytowrie MeTofibl HEO6XOAMMO UCMONb30BaTb ANS
npefoTBpaLLeHNA OMACHbIX MOALLIMMHNKOBbIX TOKOB B
ABUraTesiax c nMTaHneMm ot npeobpasoBaTens YacToTbl.

Tuinopasmep

Kopnyca

250 1 MeHbLe CneupranbHble Mepbl He TpebytoTcA

280-315 N30nnpoBaHHbIN NOALWNMAHNK Ha
HenpuBOAHOW CTOPOHE

355-450 MN30nnpoBaHHbIN NOAWNMHNK Ha
HEeNpPUBOLHOW CTOPOHE
n
QunbTp crHba3HbIX NOMeX Ha
npeobpasosarene

Tvn M3onALMKN NOALIMIMHMKA YKa3aH Ha MacnopTHOW Tabnimy-
Ke ABurartenA. VI3ameHeHune Tuna noaWwnnHnKa nnn metoaa
nsonauum 6e3 paspeleHus Abb 3anpeLueHo.

6.6 lNpoknapgka kabenen, 3asem-
JieHNe N 3NeKTPOMarHuTHas
COBMeCTUMOCTb

YTob6bl 0becrneunTb Haanexallee 3a3emneHne 1 cobnoae-
HMe BCeX NPUMEHUMbIX TPEOOBaHWI MO 3NEKTPOMArHUTHO
COBMECTVMOCTU, AN1A ABUraTenen MowHoCTbio cBbille 30 KBT
crieflyet UCrnonb30BaTb SKPaHUPOBaHHbIE CUMMETPUYHbIE
Kabenu 1 KabenbHble canbHNKKU, 0becrneyrBaloLLue 3NeKTpo-
MarHUTHYI0 COBMECTUMOCTb, TO eCTb KabeJibHble CanbHUKM C
360-rpagycHbiM 3a3emsieHrieM. [Ins gBuratenieil He6ONbLLION
MOLLHOCTV PEKOMEHAYETCs MPUMEHATb CUMMETPUYHbIE U
3KpaHWPOBaHHble Kabenu. BbiNonH1uTe MOHTaX 3a3emyieHuns
Mo NOSHOMY NEPUMETPY OKPY>KHOCTU Ha BCEX KabesbHbIX
BXOfaX, KaK OMMCcaHO B MHCTPYKLMM MO MOHTaXKy KabenbHbIX
canbHuKoB. CKpyTUTE 3KpaHbl Kabeseln B XryTbl U npucoeau-
HUTe UX K bnvKailuen Knemme/lnHe 3a3eMneHna BHyTpu
coefHMTeNIbHOW KOpPOOKM, WKada npeobpasoBatens U T. M.

NMPUMEYAHUE.

Bo Bcex MecTax nogKntoueHns, HanprmMep Ha aBuraTtene,
npeobpa3sosaTesne 3alWMTHOM NepeksioyaTene (ecnu
MMeeTCA) U T. ., LOSIKHbI UCMONb30BaTbCA Hagnexalyne
KabenbHble canbHKKKM, obecrneyrBatoLme 3a3emneHre no
BCEMY MEPUMETPY OKPYXKHOCTU.

[na gBuratenen ¢ kopnycom Tunopasmepa |IEC 280 v Bbiwe
HeobxoaMo obecneynTb JOMONHUTENIbHOE BbiPaBHVBaHNE
NOTEHLMANOB MeXy KOpnyCcoMm ABUraTensa 1 npuBoaUMbIM
obopyaoBaHueM, KpOMe Clyyasi, Koraa ABuraTesib 1 NprBo-
AMOoe 060py0BaHME YCTAHOBIEHBI HA 00LLEM CTaJIbHOM
OCHOBaHWW. B 3TOM cniyuae cnegyeT npoBepuTb NPOBOANU-
MOCTb CTaJIbHOrO OCHOBAHWA Ha BbICOKMX YacTOTax, Hanpwu-
Mep NyTem M3MePEeHUA Pa3HOCTX MOTEHLNANIOB MeXAY
yacTaAMM.

Bonee noppobHyto MHPopMaLMIo O 3a3emMneHnn 1 nogcoe-
LOVHEHUW Kabenel YaCcTOTHO-Perynnpyembix NpUBoLOB
MOXHO HaWTN B PYKOBOACTBE «3a3emneHune 1 NoacoeguHe-
Hue cucTembl npueoga» (kog: 3AFY 61201998); matepuansl
no obecneveHnto BbiNnoNHeHUs TpebosaHu SMC npuseae-
Hbl B PYKOBOZCTBAX Mo COOTBETCTBYOLUM Npeobpasosate-
nam.
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6.7 OrpaHunyeHue Harpyskm u
CKopocTn

6.7.1 O6bwue ceedeHus

NMPUMEYAHUE.

MpeBblWeHne MakcManbHOM CKOPOCTY ABUraTens
HeJoNyCTMMO, laXke eCii KprBble Harpy304HOM
cnocobHocTu gocturatot 100 .

6.7.2 Haepyso4yHas cnocob6Hocmb 0suzamerneli
c npeobpasoseamenamu cepuu
ACS800/880 c npameim ynpasieHuUem
Kpymawum momeHmom (DTC)

KpuBble Harpy304HOM cnOoCOBHOCTU (MK 4ONYCTUMON
Harpysku), NpeAcTaBieHHble Ha pyc. 6 1 7, MOKa3biBaloT
MaKCMMasbHO JOMYCTUMBIN HEMPEPbIBHbINA BbIXOLHOW
KPYTALMIA MOMEHT Ha Bafly ABMraTena B 3aBUCMMOCTA OT
YaCcTOTbl HaNPAXEHMA NUTaHWA. BbIXogHOM KpyTALWNIA
MOMEHT JAeTCA B NPOLEHTaX OT HOMUHAJIbHOTO KPyTALLEro
MOMEHTa AiBUraTens.

6.7.3 Haepy3so4yHas cnocob6Hocmb 08uzameneli
cnpeobpa3zoeamenamu cepuu ACS500
u opyaumu npeobpasosamenamu
Hanps)XeHus

KpwuBble Harpy3o4Hom cnocobHoCTY (Mnun gonycTrMon
Harpysku), npegacraBneHHble Ha puc. 10 n 11, nokasbiBatoT
MaKC/MMasnbHO JOMYCTUMbIN HEMPEPbIBHbIN BbIXOLAHOW
KPYTALMA MOMEHT Ha Bany ABuratens B 3aBUCMMOCTA OT
YaCcTOTbl HaNPAXEHWA NTaHWA. BbixogHOM KpyTALWNIA
MOMEHT AaeTCA B NPOLEHTaX OT HOMUHAIbHOMO KPyTALLEero
MOMEHTa ABuraTens.

NMPUMEYAHMUE.

KpuBble Harpy304HOI CMOCOOGHOCTY, NPeACTaBIeHHbIe
Ha puc. 10 1 11, NOCTPOEHbI A/1A YaCTOTbl KOMMYTaLUN
3 klu,.

[lnA yCcTaHOBOK C MOCTOAHHbBIM KPYTALLNMM MOMEHTOM MUHN-
ManbHO JONYCTUMaA HeNpepbIBHO NOAAEPXKMBaemMas
pabouyas yactoTa coctasnset 15 Iy,

[0 yCTaHOBOK C KBaApaTUYHbIM YTNpPaBieHemM Kpy TALWMM
MOMEHTOM MMUHVMaJbHO AOMYCTMMAs HEMPEPbIBHO Noaaep-
X1Baemas pabouas yacTtoTa coctaBnseT 5 .

CoueTaHus ¢ npeobpa3oBaTeNAMMN HAMPSXKEHWS, OTANUYHLIMU
ot yctponcts cepun ACS 500, cneflyeT NCMbITblBaTb, WIIN XKe
[IOSI>KHbI MOACOEANHATLCA TEPMOAATUMKI S KOHTPONSA
TemnepaTypbl MOBEPXHOCTU.
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6.7.4 KpamkoepemeHHble nepezpy3Ku

[ns B3pbIBOGE30OMNaCHbIX ABUraTeniein ABb 06bIuHO Npea-
YCMOTPEHA BO3MOXKHOCTb KPaTKOBPEMEHHOU NeperpysKu.
[nAa nonyyeHmA TOYHbIX 3HAYEHUIN BOCMONb3YyNTeCh Na-
CMOpPTHOW Tabnnukon aBuraTensa unu obpatutecb B ABB.

Meperpy3ouHas cnocobHOCTb onpeaensaeTcs Tpems GpakTo-
pamu:

lo MakcmanbHbIN KpaTKOBPEMEHHbIN TOK

Jonyctumasn gnuTenbHOCTb Nepuoa neperpysku
Bpems oxnaxkgeHus nocne Kaxgoro nepuopna
neperpyskn Bo Bpemsa oxnakgeHus TOK 1 MOMEHT
LBuratensa JOomKHbl OCTaBaTbCA HUKE JOMYCTUMbIX
npeaesno., yCTaHOBNEHHbIX A1 HeNPepbIBHOM
paboTbl Nof Harpy3Kon.

TOL
T

cooL

6.8 TaGbnnuKmM Cc NacCNOPTHbIMN
AaHHbIMW

Tabnuuka YPI aBnaetca ob6asatenbHOM Npu paboTe ¢
npeobpasoBaTenem YacToTbl M AOMKHA CoflepKaTb HeOOXo-
OUMble [JaHHble fonycTMOro pabouero AranasoHa. Ha
MacnopTHbIX TabNIMYKax fBuraTeneil 4na B3pbiBOOMNACHbIX
cpep, paboTatoLx oT npeobpasoBaTtenel YacToTbl, JOMKHbI
ObITb YKa3aHbl Kak MHUMYM CliefyioLe napameTpbl:

— Pexnm

— Twun Harpy3Kku (MOCTOAHHAA U KBagpaThyHas)

— Tun npeobpa3oBaTtensa U MMHUMasbHasa YacToTa
KOMMyTaumm

— [NpepenbHaa MOLWHOCTb UV MOMEHT

— [MpepenbHaa CKOPOCTb UM YacToTa

6.8.1 ColdepxaHue cmaHOapmHou mabauyku
4YacmomHo-pe2yupyemoz0 npusooa

CraHpapTHana Tabnuyka YPI1, nokasaHHas Ha puc. 14, copep-
XUT cnegytouyio nHbopmaymio:

« HanpsaxxeHve nnu guanasoH HanpsaxxeHui nutaHua (VALID
FOR) n yacToTa cetn anektponutaHua (FWP) npusoga.

« Twun gBuratens.

«  MuvHMManbHas yactoTa KommyTaumm ana LUIMM-npeo6bpa-
3oBatenent (MIN. SWITCHING FREQ. FOR PWM CONV.).

« Tpepnenbl KpaTkoBpeMeHHbIX neperpy3ok (I OL, TOL, T
COOL), cm. pazpen 6.7.4.

+ JlonycTUMbIV Harpy<atoLwnin KpyTALLMN MOMEHT ANA
npeobpaszosateniein ACS800 ¢ NpsAMbIM ynpaBieHnem
KpyTAwmm momeHTom (DTC-CONTROL). Harpy»<atowwuin
KPYTALMIA MOMEHT AaeTcA B NPOLeHTax OT HOMUHAIbHOTO
KpyTALLero MOMeHTa ABuraTens.

+ JlonycTUMbIV Harpy<atoLwnin KpyTALLMN MOMEHT ANA
npeobpa3sosatenen ACS550 c LUMM-ynpaBneHnem
(PWM-CONTROL). Harpy»<atowwuin KpyTALLMIA MOMEHT
faeTcA B NpoLeHTax OT HOMUHANbHOIO KPYTALLEro
MoMeHTa asuratens. Cm. Takxe pa3gen 6.7.3.



CraHpapTHanA Tabnruka YPI TpebyeT BbINOMHEHNA PacYeToB
CO CTOPOHbI 3aKa3umKa gna npeobpasoBaHNA NCXOLHbIX
XapakTepuCTuK ABUraTens B faHHble KOHKPETHOro
asuratena. ina npeo6pasoBaHua NpeaenbHbIX 3HaYeHN
4YaCTOTbl B OFPaHNYeHNA CKOPOCTU 1 NpefenbHbIX 3HaYEeHUN
KPYTALLEro MOMeHTa B OrpaHMyeHnA ToKa notpebyeTtca
KaTanor AgsuraTtenen aisa onacHbIX 30H. B cnyyae
HeobxoanmocTn B ABB MOXKHO 3aKa3aTb cnevmasnbHble
TabnuuKM No MHAMBUAYanbHbIM TPebOoBaHNAM 3aKa3umKa.

6.8.2 ColdepxaHue cneyuanbHol mabnuyku
4acmomHo-pe2yupyemMmoz0 npusooa

CneymnanbHana Tabnuyka YPr1, nokasaHHas Ha puc. 15u 16,
CoflepXKUT crefytollme JaHHble O iBUraTesie U yCTaHOBKe C
perynupyemoi CKOpoCTbio BpaLLeHMs:

« Twn aBurartens

+ CepuiHbI HOMep gBuratens.

- Tun npeo6pa3oBaTens yactoTbl (FC Type).

« YacrtoTta kommyTauuum (Switc. freq.).

«  OcnabneHve Nonsa UAN HOMKHaNbHasA TOUKa ABUraTens
(FW.P).

«  CNUCOK KOHKPETHbIX Paboumx ToUek.

« Tun Harpy3kn (CONSTANT TORQUE (nocToAHHBIN
MomeHT), QUADRATIC TORQUE (KBagpaTuUHbIi MOMEHT)
NT. M.

« [Jlmana3oH ckopocTeri.

« Ecnu gBuratenb ocHalleH TepMogaTyrkamu aia npsamoro
KOHTPOA TeMMepaTypbl, Ha TabnnuKe yKasblBaeTCA TEKCT
«PTC xxx C DIN44081/-82», rae «xxx» 0603HayaeT Temne-
paTypy cpabaTbiBaHUS AAaTYNKOB.

Ha cneunanbHoi Tabnunuke YPI ykasbiBaloTca 3HaueHUs gns
KOHKPETHOrO ABUraTesis 1 KOHKPETHOIO NPUMEHEHMS.
YKa3aHHble paboume TOUKM MOXKHO B GOJIbLUMHCTBE CllyYyaeB
MCMOJIb30BaTb HEMOCPEACTBEHHO A1 MPOrpaMM1POBaHNA
3alnTHBIX GYHKUMIA Npeobpa3oBaTeneil.

6.9 BBop B 3kcnnyaTtauuio
ABvrarens, pa6borawuwero
C YaCTOTHO-perynupyembim
npUBOAOM

Beog B sKcnnyaTaumio ABuUratess, paboTatoLlero ¢ 4actoT-
HO-perynnpyembimM NPUBOLOM, HEOOXOAUMO BbIMOJHATL B
CTPOrom COOTBETCTBUM C MHCTPYKLUMAMU, MPUBEAEHHBIMA B
JaHHOM PyKOBOACTBE, PYKOBOACTBAaMM MO COOTBETCTBYIOLLE-
My Npeobpa3oBaTesio YacToOTbl I MECTHBIMI 3aKOHAMU 1
npaBunamn. Heobxogumo Tak»ke NPUHMMaTb BO BHUMaHNE
TpeboBaHWsA 1 OFPaHNYEHUs], YCTAHOBIEHHbIE KOHKPETHOW
NPUKIagHoOM 3afaven.

Han6onee yacto ncnonb3yemble 4fig HACTPONKN Npeobpaszo-
BaTesiA NapaMeTpbl:

— HomuHanbHble napameTpbl ABUraTens:
« HanpskeHue
« TOK
+ yacToTa
+ CKOPOCTb
« MOLIHOCTb

3TV NapameTpbl yKas3aHbl B OQHOI CTPOKe CTaHAapTHOM
TabnMYKWY, 3aKpeneHHOW Ha ABuraTese, CM. NprYMep Ha
puc. 13.

NMPUMEYAHUE.

B cnyyae oTCyTCTBUA UM HETOYHOCTU CBELEHUI He
3KCMNyaTUpyITe ABUraTeslb, MoKa He ybeanTech B
NPaBUIbHOCTM HacTpoek!

PekomeHfyeTca 1Cnonb3oBaTh BCe NOAXOAALME NPefyCMOo-
TpeHHble B Npeobpa3soBaTese 3aluTHble GyHKUMM Ans
noBblLeHNA 6e30MacHOCTY CUCTeMbI. B npeobpazoBaTenisax
06bIUHO NPefyCMOTPEHbI crieayoLime GYHKUMU:

— MUHWUManbHasA CKOPOCTb;

— MaKCUMasbHasA CKOPOCTb;

— 3aluTa OT ONPOKNAbIBAHWSA;

— Bpems yCKopeHuaA/3ameaneHums;

— MAKCUMalbHbIN TOK;

— MaKCMManbHasA MOLWHOCTb;

— MAKCUMasbHbIN KPYTALWMNIA MOMEHT;
— nosib3oBaTesibCKasA KprBas HarpysKu.

NPEAYNPEXAEHUE

3T GYHKLUMY ABAAIOTCA JOMOJIHUTENBHBIMU U HE
3aMeHsAT QYHKLUMM 6e30MacHOCTH, KOTOpble TPebyIoT-
CA COrflaCcHO MeCTHbIM NnpaBwuJiamMm U CTaHgapTam
6e30MmacHOCTL.

6.9.1 Hacmpolika napamempoe no mabnuyke
4acmomHo-pe2ysiupyemoz0 npueooa

Y6enunTech, uTo AaHHble Tabnuukm YPI geincTBmTeNbHbI ANA
paccmaTprBaemMoro NPUMEHEHUS, TO eCTb CeTb SNEKTPONu-
TaHWA COOTBETCTBYIOT 3HaveHuto napametpa FWP. Takxke
ybeputech B cobnogeHnmn TpeboBaHmin, NpeabsaBAseMbIX K
npeobpaszoBaTesnio (Tvn npeobpasoBaTens 1 MeTOg yrpaB-
NeHNA, a TaKXKe YacToTa KOMMyTaLuum).

Y6epmtech, UTo Harpy3Ka yKnagblBaeTcsa B pamKy JONyCTy-
MOVi Harpy3Ku A paccmaTtpriBaemoro npeobpasosatens.

BeepuiTe 6a30Bble HavyanbHble faHHble. ba3zoBble HauanbHble
JaHHble Ana npeobpasoBaTenis JOMKHbI ObITb B3ATbI C
nacnopTHoOM Tabnnukm (cM. npumep Ha puc. 13). NogpobHble
WHCTPYKLUM MOXKHO HalTN B PYKOBOZLCTBE Mo Npeobpa3osa-
TeJsIo YacToThl.

Ecnun npeobpasoBaTeny nocTaBnATCcA kopnopauven Abb,
Hanpumep ACS800, ACS880, ACS550 n T. ., BCE HACTPOMKU
napameTpoB MPUBOAATCA B COOTBETCTBYIOLUMNX PYKOBOA-
cTBax. Bo Bcex npeobpa3zoBaTensx 4acToTbl CllieyeT NpoBe-
pYTb Kak MUHUMYM Criegyiole napaMmeTpbl: TemrnepaTtypa
ABuratensa; MMHUMasibHaA YyacToTa KOMMyTauuu, npegoTspa-
LatoLLas NepemMoaynaLmio B TOUKe ocniabneHus nonsa u
BblLLE Hee.
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7. TexHunuecKoe obcnyxnBaHue

NPEAYNPEXAEHVE

I'Ipm NnpocToe ABUraTena HanpAaxeHne MoXeT noga-
BaTbCA BHYTPWU COG,D,I/IHI/ITEJ'IbHOVI KOpO6KI/I ANA Harpe-
BaTeJIbHbIX 32JIEMEHTOB WM NPAMOIo HarpeBa 0OMOTOK.

NPEAYNPEXXOEHUE

Heobxoanmo yunTbiBaTh Tpe6OBaHNA CTaHAAPTOB
FOCT/M3K 60079-17 n -19, Kacatowmeca peMoHTa n
TEXHMYECKOrO 0OCIYKMBaHNA 3NIEKTPOOOOPYA0BAHUA
BO B3pbIBOOMACHbIX cpeaax. K pabote ¢ Takmum
060pyOBaHNEM JOSIXKHbI AOMYCKATHCA TONTbKO
npolueaLwe cneymanbHyo NOArOTOBKY 1 XOPOLUIO
3HaloLLe AaHHbIe CTaHAAPTbl CNEeLNanuCTbl.

B 3aBMcMOCTY OT XapaKTepa BbIMOIHAEMbIX PaboT,
npexae YemM NpUCTYNuTb K paboTe ¢ ABuUraTeneM unm
NpUBOAMMbIM 060PYAOBAHVEM, BbIMOHNTE
npoueaypy OTKtouYeHus 1 611oKMPOBKY. Yoenutech B
OTCYTCTBM B3PbIBOOMACHbIX Fa30B WX MblIY BO BPeMSA
BbIMOJIHEH WA Pa6OT.

FTOCT/M3K 60079-17 He NnpUMeHAETCA ANA ABUraTenemn

M3JM n M3KM.

7.1 O6wume npoBepKU

1. Mpu NpoBeAEHUN HCMEKUMIA Y TEXHUYECKOTO 06CYK1-
BaHWA NCMONb3yNTe B KauyeCcTBe PyKOBOACTBA CTaHAAPTbI
FOCT/M3K 60079-17 (B yacTHOCTU, Tabnuubl 1-4).

2. Mepuognyeckn nposepaAnTe auraTenb. Yactota npose-
POK 3aBUCUT, HaNPMMep, OT YPOBHSA BIa>KHOCTU OKpYKalto-
LLiero Bo3ayxa 1 OT MeCTHbIX MOroAHbIX ycoBui. [epuo-
ANYHOCTb MOXHO NepBOHaYanbHO onpeaennTb SKcnepu-
MEeHTasIbHO, @ 3aTeM CTPOro NpuAepPKMBaTbCA YCTaHOB-
NIeHHOTO BPeMEHHOro NHTepPBasa NPOBEPOK.

3. [IBuratenib AOMKEH COAePXKaTbCA B UMCTOTE, UTOODI
06ecneunTb CBOOOAHYIO LIMPKYALMIO OXaXKAakoLLero
BO3ayxa. Ecnu gBrratenb paboTaeT B MblfibHOW cpefie,
CUCTEMY BEHTUNALMY HEOOXOAMMO Nepuoanyecku
NpoBePATb U OUMLLATb.

4. CnepunTe 3a COCTOAHMEM YMNJIOTHEHUI Bana (Hanpumep,
V-06pa3HbIX YNIOTHUTENbHBIX KOJIEL, U pagunanbHbIX
YMNOTHEHWIA) Y TPU HEOOXOAUMOCTUN 3aMEHANTE KX.

5. MNpoBoguTe feTanbHble MNPOBEPKM ABUrATENEN C 3aLLNTON
OT BOCM/IaMeHeH A roptoyen nbinv Ex t B cooTBeTcTBUN C
TpeboBaHuaMM cTaHaapTa FTOCT P M3K 60079-17 (Tabn. 4)
C pekomeHayembIM HTepBanoMm B 2 roga mnn 8000 yacos.

6. CneguTe 3a COCTOAHMEM COEANHEHNI U KPEeneXHbIX
60nTOB.

CnepguTe 3a COCTOAHMEM MOALVMHNKOB, ONPeaensaa Ha C/lyx

HeoOblYHbIe LIYMbl, U3MepPAA BUOPaLUIO MU TEMMepPATypy

MOALUUMHKKOB, Habnofas 3a BbIXoAALLeN CMa3Kom nnm

KOHTPOIMPYS NOAWMMHUKM C MOMOLLbIO Nprbopos (SPM).

O6pallaliTe Ha NOALWWIMHMKM 0CO60€e BHMMAHWeE, KOraa nx

pacyeTHbIN CPOK CTYKObl MOAXOAUT K KOHLY. MNpu obHapyxe-

HUW NPY3HAKOB M3HOCA fABUraTesb cieflyeT pa3obpatb, ero
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y3/1bl — MPOBEPUTb U NPU HEOOXOANMOCTY 3aMEHNTb
HoOBbIMU. [P 3aMeHe NOALMNHNKOB HOBbIE MOALWMMHUKM
LOJIXKHbI MO TUMY COOTBETCTBOBATb OPUTMHasbHbIM. [pu
3amMeHe NoAWNMHUKOB HEOBXOAUMO 3aMeHUTb YNIOTHEHNA
Bana. KauecTBo 1 XxapaKTepuUCTUKM HOBbIX YMIIOTHEHNIA
LOJIXKHbl COOTBETCTBOBATb OPUTMHANbHbIM.

[ns B3pbIBOGE30MNACHBIX ABUTaTENEN: OTKPONTE CIIMBHYIO
Npo0bKy, NOBEPHYB MNPOTXB YaCOBOW CTPESIKU, U3BJIEKUTE ee,
uTo6bl YOEeaUTHCA B CBOGOAHOM NEpeMELLEHNN, 1 3aKPOATe,
HaXkaB 1 MOBEPHYB MO YacoBOW CTpesiKe. Ty onepawunio
Heo6X04MMO OCYLLEeCTBNATb Ha OCTAHOBNIEHHOM ABUraTesne.
VHTepBan NpoBepPOK 3aBUCUT OT BIaXKHOCTY OKPY»KatoLLEro
BO3[yXa 1 MECTHbIX KIMMATUYECKKX YCIOBUIA. [eproguny-
HOCTb MOXXHO NEPBOHAYANbHO ONpeenuTb SKCNePUMEH-
TaslbHO, a 3aTeM CTPOro NPUAEPKUBATHCA YCTaHOBIEHHOTO
BPEMEHHOro UHTEPBAsa NPOBEPOK.

B cnyuae gocTtaBku gBuratenem, MMeloLWmx Knacc 3awmrbl [P
55, C 3aKPbITbIMM MPOOKaMU »KenaTeslbHO Nepuoanyeckn
OTKpPbIBaTb NPOOKM, UTOObI y6eanTbCs B UNCTOTE CJIVBHbBIX
OTBEPCTUN 1 06eCneunTb BbIXOA KOHAEHCATa U3 ABUraTens.
3Ty onepaymio HeobXoAMMO OCYLLECTBIATb HA OCTAHOB/EH-
HOM ABuratesne c cobnogeHnem nNpaBus TEXHNKN 6e3onac-
HOCTW.

7.1.1 Pe3epeHble 0suzamenu

Ecnun gBuratesnb B TeueHve A4NNTENbHOMO NEPUOA BpeMeH!
He 3KCMyaTMPOBAICA 1 HAXOAWSICA Ha CYAHE WJIN Ha APYroM
06beKTe, rae oH nofsepranca BubpaLmmn, HeobxoanMmo
NpeanpuHATL ClegyoLmne mepbi:

1. Kaxkzible iBe Heflen Ban fBuraTens Heo6XoArMo NpoBopa-
umBaTh (C COCTaBNEHNEM COOTBETCTBYIOLLENO OTYETA) C
MOMOLLbIO NyCKa cucTembl. ECv no Kakum-nmbo npuumnHam
3anycK HEBO3MOXEH, OAVH pa3 B HeZenio CreflyeT oT pyKu
noBopaurBaTh BaJ B ApYroe nonoxeHuve. Bubpauus,
BbI3BaHHasA APYrIM Cy0BbIM 060PYAOBaHMEM, MOXKET
MPUBECTU K TOUEUHOWN KOPPO3UY NOALWNIMHUKOB, KOTOPYHO
HEOOXOAUMO CBECTV K MUHUMYMY MyTEM PEryispHOro
BKJTIOUEHMS NN MPOBOPAYMBAHNA BPYUHYIO.

2. MoAWrNHNKN HEOBXOANMO eXKerofHO CMa3blBaTb Npu
NpoBOpauMBaHuU Bana (C COCTaBNIEHNEM COOTBETCTBYHOLLE-
ro otyeta). ECnv Ha NpuBOAHON CTOPOHe fBUraTeNs
YCTaHOB/EH POMKOBbI MOALWMMHIK, TO Nepes NpoBopa-
uMBaHVEM Basla HEOBXOANMMO CHATb TPAHCMOPTHBIN GUKCa-
TOp. B cnyyae TpaHCNOPTMPOBKM ABMraTesNs TPAHCMOPTHbI
drKcaTop HEOOXOAVMO YCTaHOBUTb Ha MECTO.

3. Bo n3bexaHvie NoBpexaeHns NofLMNHUKOB HE0OXOAMMO
npefoTBPaTUTb BO3AENCTBME BUOPALIMM HA ABUraTeNb.
Tak>ke HeEO6x0AMMO CObM0AATbL BCE MHCTPYKLMM, MPpUBe-
JeHHble B PYKOBOACTBAX M0 BBOAY B SKCMITyaTaLyio 1
TEXHUYECKOMY 0OCYKIBaHWMIO ABWraTens. B cnyuae
HeCobIoAEHNA STUX UHCTPYKLUIA AeCTBIE rapaHThn He
PaCcnpOCTPaHAETCA Ha NOBPeEXAeHNe 06MOTOK U MOALNN-
HWKOB [BMraTens.



7.2 Cma3Ka

NMPEAYNPEXOEHUE
Beperutechb BpalaoLmxcsa geTanen.

MPEAYNPEXAEHUE

MHorve cma3ouHble MaTepuanbl MOTYT pa3gpakaTb
KOXY W/ BbI3bIBaTb BocnasieHve rnas. CobniopanTe
BCE Mepbl NPeAOCTOPOXHOCTH, MPeAnnCcaHHbIe N3rOTO-
BUTE/IEM CMa30YHbIX MaTePUasIOB.

Tunbl NOALIMMHMKOB YKa3aHbl B COOTBETCTBYIOLLUX KaTanorax
N3genni, a TakXKe Ha Tabnnuke ¢ NacnopTHbIMW JaHHbIMU
ONA BCcex ABuUraTenen, 3a UCKNIYEeHeM ABUraTenen cambix
MasblX TUMOPa3MepPOB.

HapeXXHoCTb ABNAETCA )KM3HEHHO Ba)KHbIM GpaKTOpPOM,
onpeaenaArwmnm NHTepPBabl CMa3KM NOALWMMHUKOB. [na
onpefeneHns nHTepaanos cmasku ABb ncnonbsyet npuH-
umn L, KOTOpbI 3aKtouaeTcs B TOM, 4TO 99 % apuratenen
LOMKHbI FapaHTUPOBAHHO OTPaboTaTb C 3aaHHbIM UHTEPBA-
JTOM CMa3Ku B TeYEHME BCEFO CPOKa CITyXObl.

7.2.1 [Jeuzamenu, ocHawjeHHble NOOWUNHUKQA-
MU €O cMa3Koll Ha 8eCb CPOK C/TyX6bl

OO6bIYHO K NOALUUMHKKAM CO CMa3Koi Ha BECb CPOK CJTyX6bl
OTHOCATCA NoAWNNHUKK 1Z, 2Z, 2RS nnu aHanornyHble.

B kauecTBe 06LLero npasuna ciegyeT pyKoBOACTBOBATLCA
NPVHLNMOM, YTO ASIA KOPIYCOB C TUnopasmepamu fo 250
[OCTaTOYHOW ABNAETCA NEPUOANYHOCTb CMA3KM NO NPUHLM-
ny L, npu crepytowen NpoJoIKATENIbHOCTY SKCnyaTaumu. B
Cylyyae sKcnyaTaumm npy onee BbICOKOW TemnepaType
0b6paTnTeCh 3a KoHcynbTauuen B ABb. MpubnusntenbHan
dopmyna ansa nepesopa 3HayeHn L, B 3HadeHna L, L, =
2,7 X L].

MoTouachl g NOAWMNNHMKOB C MOCTOAHHONM CMa3Kou Npu
TemnepaTtype okpyatowen cpeabl 25 °Cn 40 °C:

Tunopasmep Yucno Yacbl pa6orbl  Yacbl pa6oTbl
Kopnyca MonocoB npu 25 °C npu 40 °C
71 2 67 000 42000

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 89000 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 70 000
200 2 41000 25000
200 4-8 95000 60 000
225 2 36 000 23000
225 4-8 88000 56 000
250 2 31000 20000
250 4-8 80000 50000

[aHHble AencTBUTENbHbI ANA YacToTbl 60 .

7.2.2 [JJeuzamenu, ocHaweHHvle
NooWUNHUKamu co CMAa3oYHbIMU
Hunnenamu

Tabnuuka c YKasaHNAMM NO CMa3Ke n 06u4ue
pPeKomMeHaaunum no cMmaske

Ecnu gBuratenb ocHaueH TabnnuKom ¢ YKa3aHuAMuM no
CMa3Ke, co6mop,a17|Te nprnBefeHHble Ha TabnmuKe 3HaYeHuA.

MHTepBanbl CMa3Ku ¢ y4eToM 0COGEHHOCTE MOHTaXa,
TemnepaTypbl OKpY»KatoLLel Cpefibl U CKOPOCTU BpaLLleHUs
yKa3aHbl B TabinuKe C yKa3aH/AMM MO CMa3Ke.

Bo Bpems nepBoro nycka uim nocsie CMasblBaHVsA MNOALWMNM-
HVIKOB MOXET BPeMEHHO MOBbILWAaTbCA TemnepaTypa (npu-
6nm3nTenbHo B TeyeHne 10-20 yacos).

HekoTopble fBrrateny MOryT OCHaLaTbCA NPYeMHKamu
ana cbopa ctapoin cmaskum. CobnroganTe cneymnanbHble
WHCTPYKLMM NO NOJb30BaHMI0 Taknm 000pyfoBaHMEM.

Mocne cma3km gBuratenein Tuna Ex t Heo6xoanMo ouNCTUTb
TOpPLEBbIE WTbI ABMTATENs OT CJ105 MbIN.

A.PyuyHoe cmasbiBaHMe

CmasbiBaHue paboTalowero geuratens

— CHUMKTE NPOOKM 13 BbIMYCKHbIX OTBEPCTUI U OTKPOWTE
KpaH, eCiiv Takon NMeeTCs.

— Ybeautecb B TOM, UTO CMA30YHbI KaHas OTKPbIT.

— BBenuTte pekomeHayemoe KonmyecTBo CMasku B
MOALNTHUK.

— [anTe gBuratento nopabotaTb 1-2 yaca, YToObl UNNLLKIK
CMa3KW BbILWM 13 NOALWMIMHMKA. 3aKpOWTe OTBEPCTUA ANA
BbIMyCKa CMa3Ku UM KPaH, eC/IN YCTaHOBJEH.

Cma3sbiBaH1e 0CTaHOBNIEHHOrO ABUraTens

Ecnv nopwmnHuKM HEBO3MOXHO CMa3aTb Ha paboTatoLiem

[Buratene, nx CMa3blBaHUe BbINOMHAETCA Ha

OCTaHOBJIEHHOM JiBUraTene.

— B Takom cnyuae cHauana ncnosb3yeTca TONIbKO NOMOBUHA
pEKOMEHAYEMOro KONM4YecTBa CMasKu, 3aTeM iBUraTenio
cnepyet faTb nopaboTaTh B TeUEHNE HECKONbKUX MUHYT
Ha NOJTHOW CKOPOCTH.

— Mocne octaHOBa fBUraTena 3anenTe B NOAWNMHNKM
OCTaBLUeecs KONMYeCcTBO CMa3Ku.

— [anTe pBuratento nopabotaTtb 1-2 Yaca, 3aTeM 3aKpownTe
NPoOKM ANA BbINyCKa CMa3ku UM KpaH, eCiu OH
YCTaHOBEH.

b. ABTOmMaTnyeckoe cma3sbiBaHMue

Ecnu cMa3biBaHME OCYLLIECTBASETCA aBTOMATUYECKU, HEOOXO-
AVIMO HaCOBCEM YAANUTb CIIMBHYIO NMPOOKY NN OTKPbITh
KpaH, C/M OHW YCTAHOBJIEHDI.

ABB pekomeHayeT NCrnonb30BaTb TONbKO
3NeKTPOMexXaHNyecKme CMcTembil.

Ecnmn ncnonb3yeTca cMcTtema LeHTPalbHONo CMa3biBaHUA,
YKa3aHHOE B Ta6n|/|u,e KOJIN4eCTBO CMa3Kku, npmxogAauieecs
Ha Kaabli NHTEpPBaAJZ1 CMa3biBaHWA, cneayeT YMHOXNTb Ha
TpW. B Clly4ae ncnonb3oBaHUA moaynAa aBTOMaTNYeCKom
CMa3Ku Mmanoro pasmepa (opuH-gBa KapTpuaxa Ha asura-
Tenb) canenyert ncnosib3oBaTb 006bIYHOE KONNYECTBO CMa3KMU.
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Ecnn cmasbiBaHue AOBYXMOJOCHbIX ABuraTenemn ocyuwecTena-

€TCA aBTOMaTU4YeCKN, cnegyet npnaepxxmnBatbCAa pekomeHna-
LA OTHOCUTENIbHO CMAa30YHbIX MaTepranoB AnAa AByxnontc-

HbIX ABUraTenen, KOTOpPbI€ AaHbl B MTpMeYaHun K pasgeny
«Cma3ouHble MaTepuranbi».

Wcnonb3yemas cmaska [OMmKHa NOAXOAUTL A1 aBTOMATUYe-

CKOro cMma3sbiBaHuA. Cnep,yeT O3HAaKOMUTbCA C pekomMmeHaauun-

AMU NMOCTaBLMKa CNCTEMbl aBTOMaTUY€CKOIro CMa3biBaH/A
N3roToBUTENA CMa3KWn.

Mpumep pacueta KonnuecTsa CMasKu AJiA CUCTEMDbI
aBTOMaTU4YeCKOro cMa3sbiBaHUA

Cunctema ueHTpanbHOro cMasbiBaHuA: geuratens IEC M3_P
315, 4-nontocHbIN, YacToTa aneKkTpocetn 50 Iy, nHTepBan
CMa3blBaHWUs COrNacHO NpeaCTaBNEHHON HXKe Tabnnue
7600 u/55 r (npuBogHasa ctopoHa) n 7600 u/40 r (HenpnBso-
[HaA CTOPOHa):

(MC) NC=551/7600 u*3*24 = 0,52 r/peHb
(HNC) NC =40r/7600 u*3*24 = 0,38 r/aeHb

Mpumep pacueta KonMyecTBa CMa3Ku ANA OQHOrO
moayns (KapTpugxKa) Ana aBToMaTM4YecKoro cMmasbiBa-
HUA

(MC) NC=55r/7600 u%24 = 0,17 r/neHb

(HNC) NC=40r/7600 u%24 = 0,13 r/peHb

WNC = nHTtepBan cmasbiBaHus, NC = npuBogHaA CTOPOHa,
HIMC = HenpuBoAHaA CTOPOHa
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7.2.3 UHmepeasvl cMa3bi6AHUA U KOJIUYECME0
cMasku

MHTepBasbl CMa3blBaHUS A4J19 BEPTUKAIbHO YCTaHOBNEHHbIX
ABuvratesieil BOBOe MeHbLe 3HaYeHWNI, NPUBEAEHHbIX B
NokKasaHHOM HUXe Tabnuue.

B kauecTBe obulero npasuna cnefyeT pykoBOACTBOBATHCA
NPUHLMNOM, YTO JOCTaTOUYHON ABNAETCA NePUOJMNYHOCTb
CMa3Ku Mo NpuHUmMny L, npw ciefytowwen npoaosiknTeibHo-
CTV 3KcnnyaTtaumn. B cnyvae skcnnyatauuu npu 6onee
BbICOKOW TeMnepaType obpaTuTech 3a KOHCYynbTaluen B
ABB. MpnbnnsutenbHasa popmyna Ansa nepeBoa 3HaueHUN
L, B3Havenuna L, L, =2,0xL, npu py4Homn cmaske

MHTepBanbl cMa3bliBaHMsA OCHOBAHbI HA paboyen Temnepary-
pe nogwunHuka 80 °C (TemnepaTypa OKpy»KatoLLen cpeabl
+25°C).

NMPUMEYAHUE.

MNoBbilweHne TemnepaTypbl OKPYKatoLLen cpefbl
Bbl3blBaeT COOTBETCTBYIOLLEEe MOBbILWeHe Temneparty-
pbl NOAWMMHMKA. [Tpy NOBbILWEHUM TeMiepaTypbl Ha
15 °C HTepBasbl CMA3KM [OIKHbI ObITb YMEHbLUEHDI
HarMosIOBUHY, a NPY CHUXeHWK TemnepaTypbl Ha 15 °C
3HaYeHNA MOXKHO YBENNYNTb BABOE.

JKCnnyaTaums Ha BbICOKOV CKOPOCTY, Hanpumep npu
MCMonb30BaHKmM NpeobpasoBaTesieli YacToTbl, UK Ha
HI3KOW CKOPOCTY C 60NbLUOI HAarpy3Koi noTpebyeT coKpa-
LLieHVA UHTEPBANOB CMa3blBaHUA.

NMPEAYNPEXAEHUE
lMpeBbllleHVe MaKCUManbHON paboyer TemnepaTtypsbl
CMa3Ku 1 nogwmunHukos, +110 °C, HegonycTMo.

Tak»e He[oMyCTNMO MPEBbILLEHNE PACYETHON MAKCU-
MaJlbHOW CKOPOCTY BPaLLEHWSA ABUraTeNA.




I.IJapvu(osble noAWNMHNKN

Tunopasmvep KonuyectBo cmaskm KonmuyectBo cMasKku 3600 3000 1800 1500 1000 500-900
Kopnyca MopwnnHuuk NC (r)  MopwwunHuk HMNC (r) 06/MUH 06/MUH 06/MUH 06/MUH 06/MUH 06/MVH
MHTepBan cmasbiBaHUA B MOTOYacax
160 13 13 7100 8900 14 300 16 300 20500 21600
180 15 15 6100 7800 13100 15100 19 400 20500
200 20 15 4300 5900 11 000 13 000 17 300 18 400
225 23 20 3600 5100 10100 12000 16 400 17 500
250 30 23 2400 3700 8500 10400 14700 15800
280 35 35 1900 3200 - - - -
280 40 40 - - 7800 9600 13900 15000
315 35 35 1900 3200 - - - -
315 55 40 - - 5900 7600 11800 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

PonukoBblie noagwWnNNnHUKN

Tunopasmep Konunuyectso cmasku Konnuectso cmasku 3600 3000 1800 1500 1000 500-900
Kopnyca NogwunHmnk MC (r)  NogwwunHuk HAC (r) 06/MUH 06/MUH 06/MUH 06/MUH 06/MUH 06/MUH
NHTepBan cMa3biBaHMA 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

7.2.4 Cma3so4Hble mamepuanel

YKa3zaHHas Bbllle creyndukauma cMasKkm 4eNcTBUTENbHA,
ecnv TeMmnepaTtypa oKpy»katoLen cpefbl Bbiwe -30 °Cun
Huxe +55 °C, a TemnepaTtypa NoAWnNHUKOB Hke +110 °C; B
WHBbIX CJlyYasx 06paTmTech C BONMPOCOM O NoaxoAsALlem Tumne
cma3ku B ABb.

MPEAYMNPEXOEHUE

He cmelwumBaiiTe pa3Hble CMa3o4YHble MaTepuanbl.
HecoBMeCTMMOCTb CMa3Ku MOXET MPUBECTY K MOBPEX-
OEHUIO NOSLINMHUKA.

[na nononHeHnA cmaskun caenyet NPpUMeHATb TONTbKO
npeAHasHayeHHyo cneynanbHO ANA WaprKOBbIX NoALWnn-
HVUKOB CMa3Ky Co aiegyrownmm CBOWNCTBaMU:

Cma3sKy ¢ TpebyembIMU CBONCTBaMU MOXHO NprobpecTt y
BCEX OCHOBHbIX M3roTOBUTESIEN CMA30YHbIX MaTepUasnos.

Vcnonb3oBaHre npumecen pekomeHayeTcs, HO OT U3roToBU-
— BbICOKOKaueCcTBEHHasA CMa3Ka Ha OCHOBE KOMIleKca TENA CMa304HOTO MaTepMasa TPEBYETCA MUCbMEHHaS
NUTVA 1 C MUHEPaNbHBIM MacnoM 1 Macnom PAO; rapaHTVA TOro, Uto npumecy EP He noBpexaatoT nogLwmnHm-

o . o o
~ BA3KOCTb 6230800 Macna 100-160 cCT npu 40 °C; K/ 1 He HapyLLAloT CBOCTBa paboyel TemnepaTypbl CMa3ou-
— KJacc KoHcucTeHumn no NLGI: 1,5-3%);

Horo macna.

— AnanasoH Temnepatyp -30 °C ... +140 °C, gnutenbHo.

¥) lnAa BepTUKanbHO yCTaHOBNEHHbIX ABUraTenen nnm NPEAYNPEXAEHUE

KaPKUX YCNIOBUI PEKOMEHAYETCA NCMOSb30BaTh YacTb He pekomerpayeTca ncnonb3osatb nprcaakm EP npu

WKasnbl € 6onee rycToil CMasKoli. BbICOKMX TEMMepaTypax NoALMMHUKOB ANiA ABurate-
Nen ¢ Tunopasmepamu kopnyca 280-450.
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ﬂOI‘IyCKaETCﬂ ncnonb3oBaTb ciefytoune BbICOKOKa4eCTBEH-
Hblé CMa3Kn:

— Mobil  Unirex N2 nnu N3 (Ha ocHOBe KOMMIEKCHOro
COefINHEHUA NUTKNSA)

— Mobil  Mobilith SHC 100 (Ha 0CHOBE KOMMIEKCHOTO
COefINHEHUA NUTKNSA)

— Shell  Gadus S5V 100 2 (Ha ocHOBe KOMMJIEKCHOTO
COefINHEHUA NUTKSA)

— Kliiber Kluberplex BEM 41-132 (Ha cneuuanbHoOM
JNINTUEBOI OCHOBE)

— FAG Arcanol TEMP110 (Ha ocHOBe KOMIMIEKCHOTo

COefINHEHUA NUTKSA)
Lubcon Turmogrease L 802 EP PLUS
(cneunanbHas nUTMEBas OCHOBA)
Multiplex S2 A (Ha OCHOBe KOMMNIEKCHOTO
COefINHEHUA NUTKSA)
— Rhenus Rhenus LKZ 2 (Ha ocHOBe KOMMIEKCHOTo
COefINHEHUA NUTKSA)

Total

NMPUMEYAHUE.

Ecnn Ko3ddULMEHT CKOPOCTY AJ1s1 BbICOKOCKOPOCTHBIX
2-NONCHbIX ABUraTenemn (paccumTaHHbI Kak Dm x n, rge
Dm = cpegHuin grameTp NoAaWnnH1Ka B MM; N = CKOPOCTb
BpaLleHua B 06/MurH) npesbiwaeT 480 000, cnepyet
BCerga MCnosib30BaTb BbICOKOCKOPOCTHYIO CMa3Ky.

Ona BbICOKOCKOPOCTHbIX asuratenen B YyTryHHbIX KOpnycax
MOXHO NCNOoNb30BaTb Cefyline cMmasku, He CMeLlnBan Nx
CO CMa3KaMWn Ha OCHOBE KOMMIEKCHOTO coenHeHNA NUTUA:

— Kliber Kliber Quiet BQH 72-102 (nonnyp. ocHoBa)
— Lubcon Turmogrease PU703 (nonnyp. ocHOBA)

Mpu ncnonb3oBaHUM APYriX CMa3OUHbIX MaTEPUANOB
YTOUHUTE Y U3rOTOBMTENS, COOTBETCTBYET /I KAYeCTBO
CMa30YHbIX MaTepurasioB KauecTBy CMa30ouHbIX MaTepPranos,
YKa3aHHbIX Bbllwe. IHTepBabl CMa3blBaHNA OCHOBaHbI Ha
NpUBEAEHHbIX BbiLLe BbICOKOKaYeCTBEHHbIX CMa3Kax.
MpumeHeHne apyrux cMa3oK MOXET NOTPeboBaTb YMeHblLUe-
HUA VHTEPBasa CMa3blBaHNA.

8. NocnenpopaxxHoe o6cnyKnBaHme

8.1 3anacHble yacTu

Ecnu He yKa3aHo MHOe, 3anacHble YacTy JOMKHbI ObITb
OpVrMHaNbHbIMU N ofobpeHHbIMK ABbB.

Heobxoanmo cobniopatb TpeboBaHus ctaHaapTa FTOCT/M3IK
60079-19.

Mpwu 3aKa3e 3anacHbIX YacTe He06XOAMMO YKa3aTb Cepuii-
HbI HOMep ABuratena, nojaHoe 0003HaueHne TMna u KoA
n3pennaA, ykasaHHble Ha I'IaCI'IOpTHOIZ Tabnuuke asuratena.

8.2 Pas6opka, coopkan
nepemMmatbiBaHue 0OMOTOK

Mpown3BoanTb pazbopky 1 cOOpPKy ABUraTENA 1 NepemaTbiBa-
H1e 06MOTOK cnefyeT cornacHo TpeboBaHUAM CTaHAapTa
FTOCT/M3K 60079-19. YKazaHHble paboTbl flo/KeH Npous-
BOAUTb TOJIbKO U3roToBUTENb, T. €. ABB, nnu ynonHomo-
YyeHHbIN napTHep ABB no pemoHTy.

3anpeLLeHo BHOCUTD ftobble M3MeHeHUs B AeTanu, obpasyto-
Lre B3pbIBOOGE30MACHYI0 060I0UKY MU 0becneymBaioLyme
3aWwmTy ot nbinu. Kpome Toro, Heobxoarnmo ybeamTbesa B
OTCYTCTBUW NPENATCTBUI 418 BEHTUAALMUN.

MNepemaTbiBaHe OOMOTOK pa3peLleHO BbIMOSHATb TONbKO
ynosiHomo4yeHHoMy naptHepy ABb no pemoHTy.
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8.3 MoAawnnHuKn
MogwunnHmKy TpebytoT 0coboro yxoaa.

[emoHTaX NogWnnHMKOB cnenyet BbINOHATL C NOMOLLbIO
cneynalibHbIX Cb€MHUKOB; YCTaHaBIMBATb NOALWNMHUKN
aiefqyeT HarpeTbiMn nnm C NCNOoJib3oBaHMEM CcneynanbHOro
NHCTPYMeEHTa.

3ameHa NoALUMHVIKOB OMVCbIBAETCSA B OTAENbHON 6poLuto-
pe, KOTOPY0 MOXHO NonyunTb B oTAene npogaxk ABB. Mpwn
3aMeHe NOALWMMNHNKOB ABUraTesien C 3almTon oT BOCMlaMe-
HeHVA Nbiny TUna Ex t nprmeHsioTca ocobble pekomeHaaumm
(nockonbKy BMeCTe C MOALIMMHMKaMK ciefyeT 3aMeHATb U
YNNOTHEHNA).

Co6mop,a|7|Te BCe MHCTPYKUUN, YKa3aHHble Ha BuUratene
(Hanpmmep, Ha 3TMKeTKax). He [onyckaeTcAa 3aMeHa noLwmnmn-
HNKOB, YKa3aHHbIX Ha I'IaCI'IOpTHOIZ Tabnmuke, Ha noawmnnHn-
K1 Jpyroro tmna.

NMPUMEYAHUE.

JTio60o1 peMOHT ABUraTens, BbIMOSHEHHbIV KOHEUHbIM
noJsib3oBaTesiemM 6€3 ABHO BblpaXKeHHOro ogobpeHns

N3roToBUTENs, 0CBOOOXKAAET N3roTOBUTENSA OT OTBET-
CTBEHHOCTU 32 COOTBETCTBME ABUraTeNsi CTaHAapTaMm.

8.4 MpoknaaKu n ynnoTHeHNA

CoepunHUTENbHbBIE KOPOOKU, KPOME KOPOOOK Ans ABUraTenei
Tna 1Ex d Gb, ocHauwaoTca npoBepeHHbIMU U 0J0OPEHHDI-
MU YNIOTHeHUAMU. MPOKNagKM 1/unm ynnoTHeHna cnegyeT
3aMeHsTb Ha OPUTMHAJIbHbIE 3aMaCHbIe YaCTu.



9. Tpe6oBaHMA NO OXpaHe OKpYy»KaloLen cpeabl

YpoBeHb 3ByKOBOI0 filaBnieHnA 60NblUNHCTBA ABUraTenei
ABbB He npesbiwaeT 82 ab(A) (£ 3 ab) npn nuTaHKK OT ceTn
nepemMeHHOro Toka ¢ yactotowm 50 'y,

3HauyeHuA YPOBHA LWyMa A1 KOHKPETHbIX ABUraTenemn
NPUBOAATCA B COOTBETCTBYIOLUX KaTanorax nsgenun. Mpwn
MUTaHMM OT UCTOYHUKA C CUHYCOMAANbHBIM HanpaXeHnem
yacTtoToin 60 'y ypoBHU LWwyma npubnusnTenbHo Ha 4 ab(A)
NPEeBbILLAOT 3HAYEHNA, YKa3aHHble B KaTasiorax usgenvm ana
yacToTbl 50 Iu.

[na nonyyeHns gaHHbIX 06 YPOBHAX 3BYKOBOIO JaBNEHUA
AnsA npeobpa3oBarens YacToTbl obpatutech B ABB.

B Bonpocax yTunusauuu nnu nepepaboTku ABurateneii
cnepyet cobnoaaTh MECTHbIE HOPMbI 1 3aKOHDI.

10. MowucK n ycTpaHeHne HencnpaBHOCTEN

HacToALme NHCTPYKLUMM He NMOKPbIBAOT BCe AeTann v Tabnuua noncka HemcnpaBHOCTEN ABUraTens
anbTepHaTMBbI U He AatoT MHPOPMaLM 060 BCEX BO3MOXK- O6cny>KnBaHMeM 1 PeMOHTOM ABUraTens JOMKeH 3aHMaTb-
HbIX YC/TOBUAX, KOTOPble MOTYT BCTPETUTHLCA BO BPEMA CA BbICOKOKBaNMGULMPOBaHHBIA NepCcoHan, UMeLLUii
MOHTa>Ka, KCrlyaTaLmm 1 TEXHNYEeCKOoro o6cyxreaHusa. 3a COOTBETCTBYIOLLME UHCTPYMEHTbI U Hag1exallee obopyao-
JononHutenbHom nHpopmaumel obpalyaniTecs B 6nmxai- BaHwMe.

Wi otgen npogax Abb.

MPOBJIEMA MPUYUNHA CNoCOb YCTPAHEHUA
[JBuratenb He Meperopenu npegoxpaHnTenu YcTaHOBWTE HOBbIE NPefoXPaHNTENN COOTBETCTBYIOLLEMO
3anyckaeTtcs TUNA U HOMKHana.
CpabatbiBaHue Mo neperpyske MpoBepbTe NycKaTesib U BbIMOJIHWTE COPOC COCTOSAHUSA
neperpysku.
HenpaBunbHoe HanpsxeHne [poBepbTe COOTBETCTBME NUTAIOLLEIO HAMPAXKEHNSA
nUTaHuA [aHHbIM Ha nacropTHol Tabnuuke n KoaddurLmneHTy
Harpysku.
HenpasunbHoe nogkntoueHve dpas lNpoBepbTe coefMHEHNA NO CXEMAM COeUHEHNI,
NoCTaBNAEMbIM C AABMraTeNIeM, 1 MO NacnopTHOM
Tabnuuke.
O6pbiB B 06MOTKE 1nn Lenu B0O3MOXHbIM NPY3HAKOM HEVCMPABHOCTU ABNAETCA
ynpaBneHus XKy»KXKaHKMe BblKNtoyaTens, Korga oH 3aMkHyT. [MpoBepbTte
cnabble coeMHEHNA U 3aMblKaHWe BCeX KOHTaKTOB
yrnpaBneHus.
MexaHnuecknii nepekt MpoBepbTe cBO6OAHOE BpalleHve ABUraTena u NPUBOAA.
MpoBepbTe NOAWNMHUKA U CMa3KY.
KopoTkoe 3amblkaHue cTaTopa Mpu3HaKoM 3TON HENCNPABHOCTMN ABNAOTCA
Mnoxoe coefiyiHeHVEe OOMOTKM neperopesLune NnpefgoxpaHuTeny. Heobxonmmo
cTatopa nepemotaTtb 06MOTKY ABuratensa. CHuMUTe TopLeBble
WKMTbl, HanguTe pedexr.
HencnpasHbin poTop [MpoBepbTe NCMPaBHOCTb CTEPKHEN POTOpPa U
3aMblKaloLWwumx KoneLw,.
Bo3moxHan neperpyska furatens YMeHbLUMTE Harpysky.
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MPOBJIEMA

NMPUYNHA

CNnocCob YCTPAHEHUA

OcTtaHoBKa Bo3morkeH 06pbIB B Lilenu ofHON 13 MpoBepbTe Lenu dpa3 Ha Hannure obpbIBa.
ABuraTena ¢da3
[lBratenb He MOAXOAUT ANA AAHHOW | 3aMeHUTe ABuraTesib, NogobpaB COOTBETCTBYOLWNIA TUM
YCTaHOBKM 1 Tnopasmep. [POKOHCYNbTUPYNTECh Y NOCTaBLUMKa
060pyaoBaHUs.
Meperpy3ka YMeHbLWnTe HarpysKy.
Huskoe HanpsaxeHne Y6enutecb B COOTBETCTBUM HAMPS>KEHUS JAaHHbIM Ha
nacropTHou Tabnunuke. NpoBepbTe COeAUHEHNA.
O6pbIB Lenu MNeperopenu npegoxpaHutenn. MNposepbTe pene 3aLmThbl
OT neperpysKu, CTaTop U COCTOAHNE KHOMOK.
[suratenb MNponagaHue nuTaoLwero MpoBepbTe HanMure He3aTsAHYTbIX COeAMHEHUN da3,
3anycKaeTcs, 3aTem HanpaxeHuA npefoxpaHnTenen 1 Luenu yrnpaseHus.
OoCTaHaBnMBaeTcA

[BuraTenb He
J[lOCTUraeT CBoen
HOMWHaNbHON
CKOpOCTU

[lBuratenb He NOAXOAUT K JAHHOMY
NPVYIMEHEHNI0

MpOKOHCYNBTUPYATECH Y NOCTaBLYMKa 060pYyAOBaHUA MO
nosogy Bbibopa Tvna ABuraTtens.

Hwn3koe HanpA@eHune Ha KnemMmmax
aBuratena n3-3a nageHuna
HanpsKeHus Ha daze

Mcnonb3yiiTe 60nee BbICOKOE HanpsiKeHVe U gpyrue
KfiemMMbl TpaHCcpopmMaTopa MO0 yMeHbLUUTE HArpy3Ky.
MNpoBepbTe coeauHeHus. [poBepbTe ceueHne Kabenen.

bonblan Harpyska npu nycke

I'IpOBepre 3anyck asurartena 6e3 Harpysku.

CrnomMaHHble POTOPHbIE CTEPXKHN U
He3aTAHYTbI POTOP

Y6enuTtech B OTCYTCTBUY MOSIOMOK B 3aMbIKaOLLMX
KonbLax. MoxeT TpeboBaTbCsA 3aMeHa poTopa,
MOCKOJIbKY J1I060 PEMOHT ABMIAETCA LB BPEMEHHbIM
pelueHmeMm.

O6pblIB B NepBUYHON Lienn

C nomouibto TecTepa HanguTe HEeNCNPaBHOCTb U
YCTpaHUTE ee.

CnvwKom gonruin
pa3roH gpuratens
N/ VNN CAVLLIKOM
6osbLioe
notpebneHne Toka

MN36biTouHan Harpyska

YMeHbLnTE HarpysKy.

Hun3koe HanpsaxeHune npu nycke

I'IpOBepre BeINYnNHY CONpOoTMBNEHNA. y6e,D,VITECb, yTO
ncnonb3yeTca Kabenb nogxogAawero ce4eHuMA.

Hewncn PaBHOCTb KOPOTKO3aMKHYTOIo
poTtopa

3ameHuTe pOTOp HOBbIM.

Hun3koe nuTatowwee HanpaxeHune

OTDEMOHTVIpyVITe NCTOYHUK NMUTAHUA.

HenpasunbHoe
HarnpasneHue
BpalLLeHuA

HenpasunbHas
nocsiefoBaTesIbHOCTb a3

MNMomeHsTe NoaKNoYeHne Kabenen Ha Knemmax
OBUTaTeNa UK Ha WUTKE.

Meperpes gsuraTens
BO Bpems paboTbl

Meperpy3ka

YMeHbLUWTE Harpys3Ky.

OTBepcCTNA B KOpNyce uiu
BEHTUNALMNOHHbIE OTBEPCTNA
MOTYT 6bITb 3aCOPEHbI, BCeACTBME
yero 3aTpyAHAETCA Hafnexallan
BEHTUNALMA fBUraTens

OTKpoWTe BEHTUNIALNOHHbIE OTBEPCTUA ABUraTENS U
npoBepbTe, UTOObI 13 ABUraTENSs LWeN HEMpPEePbIBHbIN
MOTOK BO3yXa.

Bo3moxeH 06pbiB ofHOM U3 ¢a3
ZBuratens

MpoBepbTe HafeXHOCTb COeANHEHNI BCEX NMPOBOAOB U
Kabenern.

3amblKaHMe Ha 3eMJTi0

Heobxoanmo nepemoTtaTb 0OMOTKM ABUraTeNS.

HECI/IMMETpVIHHOE nMTapllee
HanpAXeHne Ha KnemMmmMmax asurartena

MpoBepbTe NPOBOAA, COEANHEHMS U TPaHCHOPMATOPbI.
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MPOBJIEMA

MPUYUHA

CNMocob YCTPAHEHNA

Brbpauws gsuratens

Henpasvm bHaA LEHTPOBKa
ABuratena

Bbinonxure NOBTOPHYIO LEHTPOBKY ABUraTenA.

Cnabbin dyHOaMeHT ABUraTtesns

Ykpenute GpyHAAMEHT.

OuncbanaHc mydTbl

C6anaHcupynte MmyoTy.

He cbanaHcrpoBaH NprBOANMbIiA
MeXaHN3M

C6anaHcmpynTe MexaH3m 3aHOBO.

HEI/ICI'IpaBHbIe noAWUNMHNKN

3aMeHUTe NOALWNMHNKN.

MoAWnNHNKN HECOOCHDI

OTpeMoHTUpYITE ABUrATENb.

CmecTunicb 6anaHCcpoBOYHbIe
rpy3bl

3aHoBO cbanaHcupyiTe poTop.

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

3aHoBO BbINOMHWTE 6anaHCUPOBKY MybTbl UK
ABuUratens.

TpexdaszHbiin gBrratens paboTtaet B
ofiHOdA3HOM pexnme

MpoBepbTe Lenu Ha Hanuune obpbiBa.

bonbLlon oceson 3a3op

OTperynupynte NOAWNMHUKA U UCNONb3YITe
NPOKNaAKy.

Ckpexet

BeHTunATOp 3ageBaeT TOPLEBOW WNT
VAW KPbILWKY BEHTUAATOPA

I'Ipa BWJIbHO YCTaHOBUTE BEHTUJTATOP.

Ocnabno KkpenneHve K pyHAAMEHTY

3aTAHNTE KpeneXHble 60NTbI.

Lym pBuratena

HepaBHOMepHbI BO3AYLUHbIN 3a30P

I'IpOBepre M ncnpaBbTe NOCagKy TOpLeBoro wuta n
noAaLWnNNHNKOB.

Pas6anaHcupoBKa potopa

3aHOBO cHanaHcupyiTe poTop.

Ype3mepHbliin Harpes
NOZALUNMHNKOB

MorHy b NN TPECHYBLUWIA Ban

BblﬂpHMVITe nnn 3ameHunTe Ba.

MNepeTAHYTbIN peMeHb

YMeHbLUNTE HaTAXKeHne PeMHA.

bonbloe paccToAHnEe OO WKNBOB No
OocCu BaJla

COBVHbTE WKNB 6nvxe K NOoAWNNHUKY ABUTraTesA.

CnuwKom mMarnbiii uameTp LWKKBa

Wcnonb3yiiTte WwWKme 6onbLiero gnameTpa.

HecoocHocTb

rlpOVI3Be,D,VITe LEeHTPOBKY npneBoAa 3aHOBO.

HepgocTtaTok cmasku

O6ecneybTe HaMune B noALWNNMHNKaX CMa3Kkn OTIKHOIo
KayuecTBa 1 B JO/IKHOM Konn4yecTBe.

YxygalweHne CBOMNCTB CMa3Ku
WK 3arpsA3HeHE CMa3oYHOro
mMaTtepuvana

Ypanute CTapyto CMa3kKy, TwaTteJsibHO I'IpOMOI7ITe
NOALWNMHUKN B KEPOCMHE N BBEANTE HOBYIO CMaA3KYy.

M36bITOK CMa3Kun

YMeHbLUNTE KOIMYECTBO CMa3Ku, MOALLNMHUK He AOMKEH
6bITb 3aMOSIHEH CMa3Ko bonee Yem HanonoOBHHY.

I'Ieperpy3|<a noawnnHNKOB

I'IpOBepre LEHTPOBKY, pagmnalibHble N OCeBble YCMITUA.

MNoBpexaeHne Wwaprka nam
[OpPOXKeK KaueHus

TuwateslbHO OUNCTUTE MOCAA0UYHOE MECTO, 3aTeM
3aMEeHUTE MOALUTHUK.
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Low voltage Motors for explosive atmospheres according
to Customs union technical regulation

Installation, operation, maintenance and safety manual
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1. Introduction

1.3 Conformity

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.

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 GOST R-standards for the protection type
in question:

Product standards
GOST R IEC 60079.0

Equipment - General
requirements

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.

GOST R IEC 60079.1  Equipment protection by
flameproof enclosures "d*“
Equipment protection by
increased safety "e”

Equipment protection by type of
protection "n”
Equipment dust ignition

protection by enclosure “t”

GOST 31610.7-2012/
IEC 60079-7

GOST R IEC 60079-15

GOST R IEC 60079-31

Note: The latest revisions of standards introduce the
“Equipment Protection Level” and thus change the mark-
ing of the motors. Some new requirements are also added
to several protection types.

ABB IEC LV motors can be installed in areas correspond-

1.1 Customs union technical
regulation

Motors for explosive atmospheres comply with Custom

Union Technical Regulation TR CU 012/2011.

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*

Flameproof enclosure 1Ex d Gb,1Ex de Gb
series MBKP/M3JP

Dust ignition protection (Ex t)
series M3D*/M3G*

Flame proof enclosure for mines 1Ex d Mb / 1Ex de Mb

series M3UM/MBKM
(Additional information may be required by ABB when

deciding on the suitability of certain motor types used in

ing to the following markings:

Zone Equipment Protection type
protection
levels (EPLSs)
1 ‘Gb’ 1Ex d Gb /1Ex de Gb
2 ‘Gb’ or ‘Gc’ 1Ex d Gb /1Ex de Gb / Ex nA Gc
21 ‘Db’ Ex tb Db
22 ‘Db’ or ‘Dc’ Ex tb Db, Ex tc Dc
‘Mb’ 1Ex d Mb / 1Ex de Mb

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.
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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 GOST IEC 60079-0:

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.

2.2 Motors in group Il

Ensure that the protection shrouds for terminal box cover
bolts are remounted after the cover has been opened.
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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 1Ex d Gb/Mb and 1Ex de Gb/Mb 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.

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
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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 GOST R IEC 60079-0. For
Ex tb Gb / Ex tc Dc motors, cable glands must comply
with GOST R IEC 60079-0 and GOST R IEC 60079-31.

NOTE!

Cables should be mechanically protected and
clamped close to the terminal box to fulfill the
appropriate requirements of GOST R IEC 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
GOST/ IEC 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 or regulations for installation, or in the
standard GOST/IEC 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.

4.9.1 Flameproof motors

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

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

1Ex d Gb/Mb motors M3JP and M3JM

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.

1Ex de Gb/Mb; 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
GOST 316107-2012/IEC 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.
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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 GOST/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 GOST R IEC
60079-14 and local installation requirements.

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 (GOST/IEC 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, 1Ex d Gb, 1Ex
de Gb, 1Ex d Mb and 1Ex de Mb have been type tested
with ACS800/ACS880 converters in DTC control and
ACS550 converters, so these combinations can be
selected using the dimensioning instructions provided in
Chapter 6.8.2. The minimum switching frequency is 3 kHz
for all type of Ex motors and is the basis for the dimen-
sioning guidelines in the following chapters.

6.2 Main requirements
according to GOST and IEC
standards

Flameproof motors 1Exd Gb/Mb, 1Ex de Gb/Mb

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 1Ex d or 1Ex 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”.

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).

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.

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.
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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 o Maximum short time current

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

T-OL
T

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

¢ 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

e [f the motor is equipped with thermal sensors suitable
for direct thermal control, a text “PTC xxx C DIN44081/-
82”7, where “xxx” denotes the tripping temperature of
the sensors.
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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.

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.

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.

40 - EN ABB Motors and Generators | 3GZF500730-70 rev. C RU-EN 01-2016



7. Maintenance

WARNING

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

WARNING

Standards GOST/IEC 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.

GOST/IEC 60079-17 is not applicable for M3JM and
M3KM motors.

7.1 General inspection

1. For inspection and maintenance, use standards GOST/
IEC 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 GOST R IEC 60079-17 table 4 with a recom-
mended 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 L,-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.

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 L. For duties with higher
ambient temperatures please contact ABB. The informa-
tive formula to change the L, values roughly to L, values
is: L,, = 2.0 x L, with manual lubrication

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

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.
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8. After Sales support
8.1 Spare parts

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

Requirements in standard GOST/IEC 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 GOST/IEC
60079-19 regarding dismantling, re-assembly and rewind-
ing. Any operation must be undertaken by the manu-
facturer, 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 1Ex d Gb 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
Jlerenga
50 e

Ocb X: TemnepaTypa 06MoTKY, rpagychl Llenbcusa

Ocb Y: TemnepaTypHbIi KO3bbULMEHT CONPOTUBNEHNA
n3onauyum, ktc

1) na npuBeaeHUs N3MepeHHOro ConpoTUBIIEHUS
nsonayuu, R, K 40 °C He06XOAUMO YMHOXUTb €ro Ha
KoappuumneHtk . R, . =R x

1.0 Key
X-axis: Winding temperature, Celsius Degrees
0.5+
Y-axis: Insulation Resistance Temperature Coefficient,
ktc
1) To correct observed insulation resistance, R,
0.1 to 40 °C multiply it by the temperature coefficient
ktc' Ri40°0 =R x
0.05 1 /:
-10 0 10 20 30 40 50 60 70 80 90 100
Puc. 1. lpaduk, nokasbiBaOLWMNIA 3aBUCMOCTb COMPOTUBAEHUSA N30MALMM OT TEMNEPATYpPbl U METOA NPUBELEHNA

N3MepPEHHOro conpoTusBeHna nsonaumm 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 Pnc. 2. MoHTax nonymydTbl Unu WKMBa

Y

Figure 2. Mounting of half-coupling or pulley

—
)

a2

A
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Puc. 3. MoaknoyeHne Knemm NUTaHuA

Figure 3. Connection of terminals for main supply

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

1 zone A

2 zone B (outside zone A)
3 rating point

JlereHpa

Ocb X uvacToTay.e.
OcbY HanpsaxeHuey.e.

1 30Ha A
2 30Ha B (BHe 30HbI A)
7 3 TOYKa HOMUHanNa
0.90
Puc. 4. OTKNIOHEHMe HanpAXXeHNA 1 TeMnepaTypbl B 30Hax A 1 B

Figure 4. Voltage and frequency deviation in zones A and B
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BpeMeHn HapacTaHA nmnynbca.

Figure 5. Allowed phase to phase voltage peaks at motor terminals as a function of rise time.
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KpuBble Harpy3o4Hoi cnoco6HOCTY NpK NCNonb3oBaHUN Npeo6pasoBaTeneil ACS800 c HenocpeACTBEHHbIM

ynpasByieHnem KpytTawmm MOMEeHTOM

Loadability curves with ACS800 converters utilizing DTC control

Harpy3ouHas cnoco6HoCTb Npu Ncnonb3oBaHuK Npeobpaso-
BaTenen ABB ACS 800/880 c HenocpeACcTBEHHbIM ynpaB/ieHNEM
KpyTALWMM MOMEeHTOM, B3pbiBo3awmuieHHble geuratenu 1Ex d Gb/
Mb u 1Ex de Gb/Mb T4, Tunopasmep 80-400 n gBuratenu c sawm-
TOW OT BocnnameHeHus roptoyei nbinu Ex t T150°C, Tunopasmep
71-400/50 'y

Loadability with ABB ACS 800/880 converters, DTC control,
Flameproof motors 1Ex d Gb/Mb and 1Ex de Gb/Mb T4, frame
size 80 - 400 and Dust ignition protection motors Ex t T150°C,
frame sizes 71 - 400 / 50Hz

HarpysouHas cnoco6HOCTb Npy ncnonb3oBaHMM Npeobpaso-
BaTtenen ABB ACS 800/880 c HenocpeACcTBEHHbIM yripaB/ieHNem
KpyTALMM MOMeHTOM, B3pbiBo3awmuieHHble gsuratenn 1Ex d Gb/
Mb n 1Ex de Gb/Mb T4, Tunopasmep 80-400 u gBUratenu c sawm-
TOW OT BoCcniameHeHuA ropioyein nbinuv Ex t T150°C, Tunopasmepbli
71-400/60 'y

Loadability with ABB ACS 800/880 converters, DTC control,
Flameproof motors 1Ex d Gb/Mb and 1Ex de Gb/Mb T4, frame
size 80 - 400 and Dust ignition protection motors Ex t T150°C,
frame sizes 71 - 400 / 60Hz
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" CamoBeHTUMpPYeMbli, Tunopasmep M3K 71-132
2 CamoBeHTUAMpPYeMblii, Tunopasmep M3K 160-400
3 He3aBucrMOe oxnaxaeHue asuratens (MpUHyauTenbHas BeHTUNALMS), Tunopasmep MIK 160-400

! Self ventilated, |[EC 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.

" CamoBeHTUNMpPYeMbii, Tunopasmep M3K 71-132
2 CamoBeHTUNMpPYeMbiIii, Tunopasmep MK 160-400
3 He3aBucrMOe oxnax/jeHvie ABuratens (MPUHyaAnTeNbHaA BEHTUNALUSA), Tunopasmep M3K 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

B3pbiBo3alyyiieHHble asuratenu 1Ex d Gb/Mb T4 n 1Ex de Gb/Mb T4, grratenu ¢ 3alwmTom ot

BOCMNaMeHeHMA roproyei nbinun B 4yryHHom kopnyce Ex t T150 °C; HomuHanbHas Yactota gsuratensa 50/60 Iy

Figure 6.

Flameproof motors 1Ex d Gb/Mb T4 and 1Ex de Gb/Mb T4, cast iron dust ignition protection motors

Ex t T150 °C; nominal frequency of motor 50/60 Hz
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HarpysouHas cnoco6HOCTb Npu ncnonb3oBaHu Npeobpaso-
BaTenen ABB ACS 800/880 c HenocpeACTBEHHbIM ynpaBfieHnemM
KpyTAwum momeHTom, ckpo6e3sonacHblie aoBuratenu ExnA T3,
TUnopasmep 71-450 n gBuraTeny c 3aWnTon oT BoCn/laMeHeHns
roptoyei nbim Ex t T125°C, Tunopasmep 71-450 /50 Iy

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

HarpysouHas cnoco6HoCTb Npu Ncnonb3oBaHUK Npeo6paso-
BaTtenen ABB ACS 800/880 c HenocpeACTBEHHbIM ynpaB/ieHNEM
KpyTAwWwmMm momeHToM, ckpo6esonacHblie agsuratenu ExnA T3,
TUnopasmep 71-450 n psuraTtenu c 3aWUTON OT BOCM/IaMeHeHUA
roptouen nbim Ex t T125°C, Tunopasmep 71-450/ 60 I'y

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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' CamoBeHTUNMpYeMbli, Tunopasmep MK 71-450
2 He3aBUCKMOe OXNaxaeHve fiBuratens (MpuHyanuTenbHas BeHTUAALNA)

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

Puc. 7.

) CamoBeHTUnAMpyembii, Tunopasmep MK 71-450
2 He3aBUCKMOe OXaxaeHue ABuratens (MpUHyaUTeNbHas BEHTUNALNA)

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

NckpobezonacHble asuratenn Ex nA T3, oBuratenu ¢ 3almToi OT BOCMIaMEHEHUA ropoYell NblIN B YyryHHOM

1 anioMrHneBom Kopnyce Tina Ex t 7125 °C; HomuHanbHana YactoTa Asuratena 50/60 Iy

Figure 7.
nominal frequency of motor 50/60 Hz
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Harpy3ouHas cnoco6HOCTb Npu ncnonb3oBaHuK NpeobpasoBa-
Teneni ABB ACS 800/880 B peXkume cKanApHOro ynpasjieHus n
n6bIX Apyrux npeobpasosarteneit Hanps)xeHusa ¢ LUAM. B3pbi-
Bo3awmueHHble guratenu 1Ex d Gb/Mb n 1Ex de Gb/Mb T4,
Tunopasmep 80-400 n ABUraTenu c 3aWMTON OT BOCM/IaMeHeHUsA
ropioyen nbinm Ex t T150°C, Tunopasmep 71-400/50 Iy

Loadability with ABB ACS 800/880 in scalar control mode and
any other PWM voltage-source converters, Flameproof motors
1Ex d Gb/Mb and 1Ex de Gb/Mb T4, frame size 80 - 400

and Dust ignition protection motors Ex t T150°C, frame sizes
71 - 400 / 50Hz
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" CamoBeHTUAMpYeMbIiA, TUnopasmep MK 71-132
2 CamoBeHTUAMpPYeMbIl, Tnopasmep M3K 160-400
3 HesaBucrmoe oxnaxaeHue Asuratens (MpUHyauTenbHas BeHTUNALMA), Tunopasmep M3K 160-400

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

Puc. 8.

HarpysouHas cnoco6HOCTb NpM Ncnonb3oBaHNM NpeobpasoBa-
Tenen ABB ACS 800/880 B pexume cKaNsAApHOro ynpas/ieHnA n
no6bix Apyrux npeo6pasosarteneii HanpsxeHunsa ¢ LLAM. B3pbi-
Bo3awmueHHble guratenu 1Ex d Gb/Mb n 1Ex de Gb/Mb T4,
TUnopasmep 80-400 v gBUraTeny C 3alinTol OT BOCN/IaMeHeHNs
ropiouen nbinm Ex t T150°C, Tmnopasmep 71-400/50 Iy

Loadability with ABB ACS 800/880 in scalar control mode and
any other PWM voltage-source converters, Flameproof motors
1Ex d Gb/Mb and 1Ex de Gb/Mb T4, frame size 80 - 400

and Dust ignition protection motors Ex t T150°C, frame sizes
71 - 400 / 50Hz
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" CamoBeHTUNMpPYeMbiii, Tunopasmep M3K 71-132
2 CamoBeHTUNMpYyeMmblii, Tunopasmep M3K 160-400
3 HesaBucrmoe oxnaxgeHue asuratens (MprHyauTenbHas BeHTUnALMs), Tunopasmep M3K 160-400

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

B3pbiBo3aluyuLieHHble aBuratenu 1Ex d Gb/Mb T4 n 1Ex de Gb/Mb T4, grratenu c 3alwmTom ot

BOCMNaMeHEeHMA roproyei nbinun B 4yryHHom kopnyce Ex t T150 °C; HomuHanbHas yactota gsuratena 50/60 Iy

Figure 8.

Flameproof motors 1Ex d Gb/Mb T4 and 1Ex de Gb/Mb T4, cast iron dust ignition protection motors
Ex t T150°C; nominal frequency of motor 50/60Hz
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HarpysouHas cnoco6HOCTb Npy ncnonb3oBaHMM NpeobpasoBare-
nein ABB ACS 800/880 c HenocpeACTBEHHbIM yNpaB/ieHNEM KpyTA-
W1m MmomMmeHTOM, BapbiBo3awuuieHHblie geuratenun 1Ex d Gb/Mb n
1Ex de Gb/Mb T4, Tunopasmep 450 u gBUraTenu c 3alWuTol OT BOC-
nnameHeHusA roptoyeri nbinu Ex t T150°C, Tunopasmep 450/50 Ny

Loadability with ABB ACS 800/880 converters, DTC control,
Flameproof motors 1Ex d Gb/Mb and 1Ex de Gb/Mb T4, frame
size 450 and Dust ignition protection motors Ex t T150°C, frame
sizes 450 / 50Hz

Harpy3ouHasa cnoco6HOCTb Npu Ncnonb3oBaHuy Npeobpa3soBaTe-
nein ABB ACS 800/880 c HenocpeACTBEHHbIM yNpaB/ieHNeM KpyTsA-
wWum momeHTOM, BapbiBo3awuweHHbie guratenu 1Ex d Gb/Mb n
1Ex de Gb/Mb T4, Tunopasmep 450 n gBUraTenu c 3awWuToi oT BOC-
nnameHeHusA roptoyeri nbinu Ex t T150°C, Tunopasmep 450/60 Ny

Loadability with ABB ACS 800/880 converters, DTC control,
Flameproof motors 1Ex d Gb/Mb and 1Ex de Gb/Mb T4, frame
size 450 and Dust ignition protection motors Ex t T150°C, frame
sizes 450 / 60Hz
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) CamoBeHTUAVpPYeMbIi, Tunopasmep M3IK 450
2 HesaBucMMOe oxnaxaeHne asuratens (MPUHyANTENbHAA BEHTUNALMA)

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

Puc. 9.

" CamoBeHTUNMpYyembli, Tunopasmep MIK 450
2 He3aBUCMMOe oxnaxaeHve asuratens (NPUHyAnNTeNbHas BEHTUNALNA)

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

B3pbiBo3alymiieHHble auratenu 1Ex d Gb/Mb T4 1 1Ex de Gb/Mb T4, gBuratenu c 3almTon ot

BOCM/IaMeHEeHUNA roproyent nNbinv B YyryHHom kopnyce Ex t T150°C; HommnHanbHaa yactoTa gBuratensa 50/60 'y,

Figure 9.

Flameproof motors 1Ex d Gb/Mb T4 and 1Ex de Gb/Mb T4, cast iron dust ignition protection motors
Ex t T150°C; nominal frequency of motor 50/60Hz
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CnpaBoYHble KpUBbIe Harpy304YHOI1 CNOCOGHOCTN Npu NCNosib3oBaHuK NpeobpasoBaTteneit ACS550 u gpyrux

npeo6pasoBarteneii c LIMM-ynpaBneHuem

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

HarpysouHasa cnoco6HOCTb Npy NCNoONb30BaHUN
npeo6pasoBareneii ABb ACS 550 (BeKTopHOe unu ckanspHoe
ynpasneHue). BspbiBosawmiyeHHbie geuratenn 1Ex d Gb/Mb n
1Ex de Gb/Mb T4, Tunopasmep 80-400 v ABUraTenu c 3almnTom
OoT BOoCn/iameHeHus ropioyei nbim Ex t T150°C, Tunopasmep
71-400/50 Ny

Loadability with ABB ACS 550 (vector or scalar control)
converters, Flameproof motors 1Ex d Gb/Mb and 1Ex de Gb/Mb
T4, frame size 80 - 400 and Dust ignition protection motors Ex t
T150°C, frame sizes 71 - 400 / 50Hz

HarpysouHas cnoco6HOCTb Npu NCMONb30BaHNN
npeo6pasoBareneit ABb ACS 550 (BeKTopHOe 1nu ckanapHoe
ynpasneHue). BspbisosawmieHHble guratenn 1Ex d Gb/Mb n
1Ex de Gb/Mb T4, Tunopasmep 80-400 n gBUraTenu c 3alWnTo
OoT BoCn/lameHeHus roptouen nbinm Ex t T150°C, Tunopasmep
71-400/60 Iy

Loadability with ABB ACS 550 (vector or scalar control)
converters, Flameproof motors 1Ex d Gb/Mb and 1Ex de Gb/Mb
T4, frame size 80 - 400 and Dust ignition protection motors Ex t
T150°C, frame sizes 71 - 400 / 60Hz
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" CamoBeHTUAMpYeMbIiA, TUNopasmep MK 71-132
2 CamoBeHTUAMpPYeMblii, Tunopasmep M3K 160-400
3 He3aBucMMoe oxnaxaeHve asuratens (NPUHyANTeNbHaA BEHTUNALMA), Tunopasmep M3K 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.

" CamoBeHTUAMpYeMbIiA, TUnopasmep MK 71-132
2 CamoBeHTUAMpPYeMblii, Tunopasmep M3K 160-400
3 He3aBucMMoe oxnaxaeHve asuratens (NPUHyANTENbHaA BEHTUNALMA), Tunopasmep M3K 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

B3pbiBo3alyyiieHHble asuratenu 1Ex d Gb/Mb T4 n 1Ex de Gb/Mb T4, grratenu ¢ 3awmTom ot

BOCMJIaMEHEHNA roproYyen nbinu B YyryHHom Kopnyce Ex t T150 °C; HommnHanbHasA yactoTta Asuratensa 50/60 Iy

Figure 10. Flameproof motors 1Ex d Gb/Mb T4 and 1Ex de Gb/Mb T4, cast iron dust ignition protection motors
Ex t T150 °C; nominal frequency of motor 50/60 Hz
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HarpysouHasa cnoco6HoCTb NPy NCNONb30BaHUN
npeo6pasoBarteneit ABb ACS 550 (BeKTopHOe unu ckanspHoe
ynpasneHue). UckpobesonacHbie gBuratenu Ex nA T3,
Tunopasmep 71-450 u gBuraTenu c 3alWnUTon OT BOCMIaMEHEHMSA
roptoyven nbinu Ex t T125°C, Tunopasmep 71-450/50 Iy

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

HarpysouHasa cnoco6HOCTb NpY NCNONb30BaHUN
npeo6pasoBateneii ABb ACS 550 (BeKTopHOe nnm ckanspHoe
ynpasneHue). UckpobesonacHble gBuratenu Ex nA T3,
Tunopasmep 71-450 v gBUraTenu c 3alUTon OT BOCNJIaMeHeHs
roptoyen nbinu Ex t T125°C, Tunopasmep 71-450/60 'y

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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) CamoBeHTUAMpYeMmbIi, Tunopasmep M3K 71-450
2 HesaBucMMoe oxnaxaeHne asuratens (MPUHyANTeNbHasA BEHTUNALMA)

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

Puc. 11.

) CamoBeHTUnMpyemblii, Tunopasmep M3K 71-450
2 HesaBucumoe oxnaxaeHwe agsuratensa (anqumTeanaﬂ BeHTI/II'IﬂL[I/Iﬂ)

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

NckpobesonacHble asuratenu Ex nA T3, aBuratenu c 3aliMTol OT BOCMIaMEHEHUSA FOPoYelt Mbiv B YYyryHHOM

kopnyce Tuna Ex t T125 °C; HommHanbHasa yactoTta gsuratena 50/60 Ny

Figure 11. Non-sparking motors Ex nA T3, cast iron dust ignition protection motors Ex t T125 °C;

nominal frequency of motor 50/60 Hz
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HarpysouHas cnoco6HOCTb Npy NCNONb30BaHNMN
npeo6pasoBareneit ABb ACS 850 c HenocpeACTBEHHbIM
ynpasnieHnem KpyTALWMM MOMEHTOM.

Uckpo6e3sonacHble peaKTUBHbIe CMUHXPOHHbIe ABuratenu Ex nAT3,
TUnopasmep 160-315 n peakTBHble CUHXPOHHbIE ABUraTeNnn

C 3alMTON OT BOCN/IaMeHeHus roproyen nbim Ex t T125°C,
Tunopasmep 160-315

Loadability with ABB ACS 850 converters, DTC control,
Non-sparking synchronous reluctance motors Ex nA T3,
frame size 160 - 315 and Dust ignition protection synchronous
reluctance motors Ex t T125°C, frame sizes 160 - 315
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' CamoBeHTUNMpyeMmblii, Tunopasmep M3K 160-315

" Self ventilated, IEC frame size 160 - 315

Pnc.12.  WcKkpobesonacHble peakTUBHbIE CUHXPOHHbIe ABuratenu Ex nA T3, peakTBHble CUHXPOHHbIE ABUraTeNm C
3aLUTON OT BOCM/IAMEHEHUA roptoyeit Nbinv B YyryHHom kopnyce Ex tD T125°C; HomuHanbHasA yacToTta

nsuratens 50 'y

Figure 12. 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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