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1 OBIIIUE CBEJAEHUSI
1.1 BBenenue

Hacrosimee PykoBojactBo mo  akcmiyatanud (B ganbHedmeM  «PDy)
npeaHa3HaueHo i M3y4deHusi ycTpoiicTtBa anekrtpoasurarenein  II1-600 (B
JalbHEHIIEM «DJIEKTPOABUTATENb») U SBISETCA PYKOBOJACTBOM MO YyXOAYy B
SKCIUTyaTalluM M TOAJEPKAHUIO B TIOCTOSIHHOM TOTOBHOCTHM €ro K pabore. PO
MpEJHA3HAYEHO [JI1 [EepPCOHAaNla, O3HAKOMJIEHHOTO C OCHOBAaMH 3JIEKTPOTEXHUKH,
KOHCTPYKIIUEN 3JEKTPOABUTATENS TATOBOTO.

B PD wu3noxeHsl npaBuiia MOJATOTOBKH 3JEKTPOJBUraTelNsl K HKCIUTyaTalluH, B
TOM YHCJIE€ TOCJIE JJIUTEIbHOIO0 XpAaHEHUs, MpaBWja KOHCEpPBALIMM, XPaHEHUS U
TPAHCTIOPTUPOBAHUS SIIEKTPOIBUTATEIISL.

B PO mpuBenensr nepedHr OCHOBHBIX Pa0OT MPU TEXHUYECKOM 00CITy )KHBaHUH,
BO3MO>KHbIE HEUCIIPABHOCTH U METOJIbI UX YCTPAHECHHUSI.

[Ipu sKCIUTyaTauum 3MEKTPOABUTATENSA, KPOME HACTOSAEr0 PO, NOMOMHUTENBHO
PYKOBOJCTBOBAThCA:

- TMACHOPTOM BJIEKTPOJABUIaTEIs;

- TpaBUJIAMU TEXHUUYECKOW AKCILTyaTallMy 3JIEKTPOYCTAHOBOK MOTPEOUTEIISIMH;

- TpaBWJaMU TEXHUKU O€30MacHOCTH MPHU IKCIUTyaTallMH 3JIEKTPOYCTaHOBOK

NOTPEOUTENIMU.

Bun kimmMmatndeckoro ucnoyienust Y XJ12, T2 mo I'OCT 15150.

B ycinoBHOM 0003HaYEHNY 3IIEKTPOABUTATENS OYKBBI U ITUGPBHI 0003HAYAIOT:

O/II — anexTpoaBUraTesb MNOCTOSIHHOTO TOKA;

600 — MOIIIHOCTD 3JIEKTpOIBUraTeNs, KBT;

VYXJI2, T2 — BuA KIMMATAYECKOTO UCTIOTHEHUS U KATErOpHs pa3MeIllCHHUS.

Ilpu  necobnwoenuu  mpedosanuii  HACMOAUIE20  PYKOBOOCHIBA  NO
IKCHIIyamayuu peKiamayuu Ha  IJIeKmpoosuzamenb  U320MOGUmMeENeM  He
NPUHUMAIOM CAL.

1.2 Mudopmanus no TexHuke 0€30MaACHOCTH

B nacrosimiem PO mpuBoasTcs mpenynpexaeHus mno 0e30MacHOCTH, KOTOPbIE
HE00X0AMMO COOJIIOIATh MPH AKCILTyaTanun dekrpoasuraresns 3 /I1-600.

A]]PE’I[DCTEPE}HEH]IE YKa3bIBA€CT HA BO3MOKHOCTD ITOJIYUCHHUS TpPpaBM.

ABH]EMAHBE .
yI(aSBIBaeT Ha JCUCTBHA, KOTOpBIe cnez[yeT TOYHO

BBITIOJTHATh BO M30€XaHWE OIMMOOK MpPH JKCIUTyaTallMM M TEXHUYECKUX OCMOTpax
W3JIEIIN.

yCTaHaBIMBAET TPEOOBaHUS, HAPYIIEHUE KOTOPBIX
MOXKET TIPHBECTH K TIOBPEKICHUIO DJICKTPOJBUTATENSI, K HAPYIICHUIO MeEp
0€30ITaCHOCTH.
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1.3 Ilpumeuanue

HOBI/IHI/II/I Ha pUCYHKaxX, BBIACICHHBIC B paMKy, HC BXOJAT B KaTalior ,Z[CTaJ'ICI\/’I,
C60p0‘{HI>IX CAUWHUI] U KOMIIVICKTYIOIIIHX, HpI/IBe,Z[GHHBII\/'I B IIPUIIOKCHHUN I.
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2 OIIMCAHUME U PABOTA
2.1 HazHaueHHe 3J1eKTPOABUTATE IS

Onexrpoasurarens I/I1-600 mpeanazHadeH 1y pabOTHI B Ka4eCTBE MPUBOAA
MOTOP-KOJIEC KaphepHBIX aBTocamocBaioB «benA3» rpyzonombemMHOCThIO 10 220
TOHH, PKCIUTYaTUPYEMBIX B YCIOBUSIX YMEPEHHO-XOJIOIHOTO U TPOMUYECKOTO KJIMMATOB.

DNeKTpOABUTATENb MPEACTABISET COOON JABYXOIMOPHYIO YETHIPEXMOIIOCHYIO
KOJUIGKTOPHYIO MAIlIMHY [OCTOSSHHOTO TOKAa TOPU30HTAJIbHOTO HCIIOJHEHHS C
NOCJIeIOBATEIbHBIM BO30YXAECHUEM, C IByMs CBOOOJHBIMU KOHIIAMH BaJia.

Mojienb 3JeKTPOABUTATENS NIPUBEACHA HA PUCYHKaxX 1, 2.

Pucynoxk 1 — Mopaens snexrponsurarens 3/11-600
(BUI CO CTOPOHBI KOJIEKTOPA)

Pucynoxk 2 — Mogens anextpoasurarens J/11-600
(BUI CO CTOPOHBI MPUBO/IA)
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2.2 TexHn4eCKHe XaPAKTEePUCTHKH

HomuHnanbHbie mapaMeTpsl 3J€KTPOIBUTaTeNs IpUBeAeHbI B Tabnuie 2.2.1.

Ta6muna 2.2.1 — HomuHaapHbIE TapaMeTphl SJIEKTPOIBUTATEIIS

3HaueHue
HanmeHnoBaHue
DJII1-600 YXJI2 OII-600 T2
MomtHoCTh, KBT 600 540
Hanpsixenue, B 830 830
Tok, A 770 693
HomunanpHas yactoTta BpamieHusi, 00/MUH 910 910
MakcuMalibHasi 4acToTa BpalieHus, 00/M1uH 2800 2800
Koaddumment nonesnoro nerictus, %o 94 94
Crenienp BO30yxaeHMs, Yo 100 100
Kiacc HarpeBOCTOMKOCTH U30MSIMU OOMOTKHU H H
SAKOPSI
Knacc HarpeBOCTOMKOCTH M3OJALIMU KaTYIIKH F F
TJIaBHBIX U T00ABOYHBIX ITOJIFOCOB
Pexxum paboThl S1 S1
Yuco moocoB 4 4
["abapuTHBIE pa3Mepsl, MM 995x1527x1110 | 995x1527x1110
Macca, kr 3300 3300

OneKkTpoJBUraTeib oOOecreynBaeT HaASKHYI0 pPadOTy TpU HOMHMHAIbHBIX
3HayeHusX knmumatuaeckux ¢akropos mo ['OCT 15150 u TOCT 15543.1:

Temnepatypa okpyxatomero Bozayxa mno I'OCT 15150 ot munyc 60 mo miroc
40 °C — nnsa ucnosHenusa Y XJI2; temneparypa okpyxaromero Bozayxa mno ['OCT
15150 ot munyc 10 no mmtoc 50 °C — nnsa ucnosnenus T2.

OTHOCHUTENbHAST BIAXHOCTh BO3ayxa He Oosee 80 % mpu temmeparype 20 °C—
st ucniostHeHust Y XJI2; oTHOcWTenbHAs BJIAKHOCTh Bo3ayxa He Oosee 80 % mpu

temrepatype 27 °C — nns ucnosnnenus T2.

['pynna »skcrmulyaTauu B 4YacTH BO3JAEHCTBUS MEXaHMYECKUX (aKTOPOB

BHewHen cpeast M28 I'OCT 30631.

ITpu sTOM HaubombIIas BEICOTA HAJl ypoBHEM Mops 1200 m.
KoHCTpyKTHUBHBIE ITapaMeTphl JIEKTPOABUTATENS IPUBEICHBI B TabuIe 2.2.2.
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Tabnuma 2.2.2 — KoHCTpYKTHUBHBIE TAPaMETPhI AIEKTPOABUTATES

HaunmMenoBanue napamerpa

3HaueHune

OIAIT-600 YXJI2 OMII-600 T2

ConpoTtuBiieHue U30JISIUT 00OMOTOK
OTHOCUTEJIBHO KOpPITyca U MEXIy COOOH,
MOMwM, HEe MeHee:
- ipu 20 °C 10 10
- B HATPETOM COCTOSTHUU 3 3
- MIOCJI€ UCTIBITAHUS HA BJIArOyCTOMYHUBOCTh 0,5 0,5
Knacc HarpeBOCTOMKOCTH W30JISILAN o o
OOMOTKH SIKOpS
Kiace HarpeBOCTOMKOCTH U30JISIUU F P
KaTYIIKHU TJIABHBIX U I0OABOYHBIX MOJIIOCOB
Crenienn 3ammtsel 1o I'OCT IEC 60034-5:
- JUIS QNIEKTPOJIBUTATENS IPOO P00
- KPBIIIEK CMOTPOBBIX JTFOKOB IP55 IP55
Macca 3J1eKTpOABUTaTeNsl, KT 3300 3300
JlomyctTuMoe  3HaueHWE  BUOPAIMOHHOU

2,8 2,8
CKOpOCTH, MM/C, HE OoJiee
Mapka mnomgmmnuaukoB ¢upmel FAG co| 6326-M-C3 unu 6326-M-C3 nnu
CTOPOHBI KOJLIEKTOpa V) 6326-M-C4 6326-M-C4

Mapka mnommunaukoB ¢upmel FAG co
o 1
CTOPOHBI, IPOTHBOIONOKHOM KOILIEKTOPY '

NU226-E-XL-M1-C3

NU226-E-XL-M1-C3

CMa3ka noIIIMIHUKOB 2 JInTon JInTon
24-Mnu 4/12-3 24-Mmnu 4/12-3
I'OCT 21150 I'OCT 21150
OO11ee KOITUYECTBO CMAa3KH, KI' 1,7 1,7
Mapxka meToK ° ore41 ¥ org41 ¥

(2/12,5)x40x52/56
TY 27.90.13-010-
05758546-20
KJTIOC.685271.126-03

(2/12,5)x40x52/56
TY 27.90.13-010-
05758546-20
KJTIOC.685271.126-04

i 21841 ¥
Ar64K ¥ TV 16-538.218
TV 3495-021- | KJIFOC.685271.168-01
05011416-2003 (2x12,5)x40x48
®P 5103-01
(2/12,5)x40x48/55
o841 >
TV 16-538.218
KJIFOC.685271.168
(2x12,5)x40x48
KonuyecTBO 1HIETOK 12 12
9
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[Tponomkenne Tabmuipt 2.2.2

3HaueHne

HanmMenoBanue napamerpa DJI-600 YXJ12 DI1-600 T2

[TokazaTenu HaJIEKHOCTH MPU BEPOSITHOCTU
0,9:

- pecypc 0 KaluTajJbHOTO PEMOHTA, ThIC.
KM mpo0era aBTocaMoCBaa; 200 200
- Ha3HAYEHHBIA CPOK CIYXKOBI IO CTIMICAHUS
(CTaHUHBI, MO AIIWITHUKOBBIX IIUTOB, 10 10
CEpPACYHUKOB SIKOPSI U TMOJIOCOB, BTYJIOK
SKOPSI U KOJUIEKTOpPA, KOHyCa KOJUIEKTOpa U
BaJia SIKOps), JIET

IIpumeyanus

Y Bo3MOXkHO IpUMEHEHHE MOIINIHIKOB APYTHX QUPM, YIOBIETBOPSIOMMX I1apaMeTpaMm
3aJIaHHBIX ITOIIMITHUKOB.

»  JlomycTMO  TpUMEHEHME  JMTHEBBIX ~ CMAa30K  JPYTHX  NPOM3BOMTENCH,
YIOBJIIETBOPSIOIIMX MapaMeTpaM 3aJaHHON cMa3ku. CMenMBaHue pa3HbIX MAPOK CMA3KH HE
nomyckaercs. llepeuenp skBuBaneHTOB cmasku JIMTon-24 mpuBeneH B pyKOBOACTBE IIO
JKCIUTyaTaluu aBTocamocBaia «bemA3y.

%) BO3MOXHO TPHMEHEHHE METOK APYTMX MPOM3BOIHMTENCH, HO Mapka M KOHCTPYKLIHS
HIETKH JI0OJDKHA COOTBETCTBOBATH MapaMeTpam, MPUBEACHHBIM B TaHHOM Ta0HIIe.

¥ Jlnst snexTpoaBHraTeNeil ¢ KypKOBBIM IIIETKOCPKATEIEM.

> JIns 1eKTpoABMraTeneil ¢ IPyKHHHBIM IIETKOIEPKATeIeM.
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2.3 CocTaB 3J1eKTPOABUT ATEIS

Karamor  nmeraneif, CcOOpPOYHBIX  €IMHHUII M  KOMIUIEKTYIOUIMX  Ha
ANEKTPOABUTATENbL MPUBEICH B NIPWIOKEHUH [

OnektpoaBuraresb  (pucyHOK 3) TMpeAcTaBisieT co0Oil  JBYXOIMOPHYIO
YETHIPEXIIOIIOCHYIO KOJUIEKTOPHYI0 MAIIMHY THOCTOSHHOTO TOKAa TOPU30HTAJIBHOIO
UCIIOJIHEHUSI C TIOCJIEIOBATEIbHBIM BO30YXKIACHUEM, C JBYMSI CBOOOJHBIMH KOHIIAMU
BaJa.

Onopamu BaJia CITy>KaT paCHOJIOAKEHHbBIE B MOITUITHUKOBBIX IIIUTAaX IAPUKOBBII
paauanbHbId OJHOPSIIHBIA NOJUIMIHUK 46 — CO CTOPOHBI KOJUIEKTOPA M POJIMKOBBIN
OJITHOPSIAHBIN MOAIIUITHUK 47 — CO CTOPOHBI, IPOTUBOIOJIOAKHOU KOJIIIEKTOPY.

Kpbiikn nogmunuaukoB 40, 12 uw 11 BMecTe € COOTBETCTBYHOUIUMHU
NONIIMIHUKOBBIMUA 1uTamu 41, 42 o0pa3yroT KaMmepbl ISl yJep)KaHus CMa3Ku
MOJIIUITHUKOB U MPEAOTBPAIICHUS TONAJaHUs B TOAMIUITHUKA TOCTOPOHHUX YACTHII.

B cranune snektponsuraresns 38 pacnoioxKEHbI ABa JIOKA, UCIIOIb3YEMbIE IS
oOCny’>KMBaHUSl WIETOYHOTO Yy3Jla W BXOJa OXJaxjawomiero Bo3ayxa. OauH JIOK B
paboyeM COCTOSIHMM 3aKpBIT KpbIIIKON 39, a Ha Apyroi ycTaHOBJIEH matpyook 35 mis
oOecrieueHus: BX0/1a OXJIAXKIAIOUIEr0 BO3IyXa.

CucreMa OXJaXACHUS DJJIEKTPOABUTATENS NPUHYIUTENbHAs. OXJIaXIarolInii
OUMIIEHHBIN BO3yX B 3JIEKTPOABUTATEIb MTOCTYMAET Yepe3 MarpyOoK U BhIOpaChIBAETCS
4yepe3 OKHA, PaCIONIOKEHHBIE B TOPIE MOANTUITHAUKOBOTO MIUTA CO CTOPOHBI, OOpaTHOU
KOJIJIEKTOPY.

B mnocraBnasieMoM BHAE 3JIEKTPOJBUTATENb MPEIHA3HAYEH [JIsi YCTAHOBKU B
MpaBo€ MOTOp-KOJIeCO aBTocamocBaia. JIJisi yCTaHOBKU AJIEKTPOABUTATENSI B JIEBOE
MOTOP-KOJIECO aBTOCAMOCBaJIa HEOOXO0IUMO TIATPYOOK M KPBIIIKY KOJUIEKTOPHOTO JIFOKA
MIOMEHSITh MECTAMM.

OCHOBHBIMHM YAaCTSIMU 3JEKTPOABUTATENS SBJISIIOTCS: cucTemMa marHuTtHas 30,
SKOPb 29, MOAMIHUKOBBIE IUTHI 41, 42 1 pacnooKeHHbIE HA TTOAIIMITHUKOBOM IIUATE
CO CTOPOHBI KOJUIEKTOPA LIETKOAEPKATEIH.

Jlonyckaercss NpUMEHEHHE B DJJIEKTPOABUTATENE Kak KypkoBbix 31 Tak u
NPYKUHHBIX IIeTKoAepkarene 45. M3-3a paznuuuss KOHCTPYKUMU YCTPOMCTBA IJIA
PEryJIMpPOBAaHUS YCWJIMS HaXaTWss Ha NPYXKUHY, 0co00€ BHUMaHHE HEOOXOAMMO
yIEIUTh TOMY, YTO B 3THX HIETKOJAEPKATENSIX YCTAHABIMBAIOTCS pPa3HbIE IMIETKU (CM.
tabnuua 2.2.2), TakKe pa3inyus B 3aMEHe ETOK MPUBEACHBI B 1. 4.4.2.
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Pucynok 3 — Onexrpoasurarens II1-600
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2.3.1 CucrteMa MAarHUTHAA

Cucrema marautHas siekTpoaBuraresia 30 cocTouT u3 craHuHbl 38, B KOTOPO
3aKpeIJICHbl YEThIPE MOJII0CA ITIABHBIX M YEThIPE MOII0ca 100aBOYHBIX (PUCYHOK 4).

['maBHBIE TOJIFOCA COCTOSIT M3 CEPACYHUKOB 28, IMIMXTOBAaHHBIX U3 JIMCTOBOM
CTaju, YeThIpeX KaTylieK Bo30yxiaeHus 24, 25, HAMOTaHHBIX M3 TOJOCOBOW MENH,
YEThIPeX KOMIICHCALIMOHHBIX KaTyIIeK 26 pacroJIOKEHHBIX B IMa3ax CEepIACYHUKOB
IJIABHBIX ITOJIFOCOB.

Jo6aBounblii  momtoc 27 mpeacTaBiuseT  cOOOM  IIMXTOBAaHHBIA U3
ANEKTPOTEXHUYECKOW CTalu CEPACYHUK C 3aKpPEIUICHHOM Ha HEM KaTylIKoW u3
MIOJIOCOBOM MeNIH, HAMOTAaHHOU «Ha Pedpo».

OOMOTKa J00aBOYHBIX IOJIOCOB M KOMIIEHCAIIMOHHAs OOMOTKA BKJIIOYCHBI
MOCJIEA0BATEILHO C OOMOTKOM SIKOPSI.

a)

38

6)

5 L H2 | H2 / K1
3 02

= A1

-2 B2

]
i / H2 | H2 i K1

K2

CaAW |
L\l

H H1

Pucynok 4 — a) MarauTHas cucTema 3JIEKTpOABUraTelisa 0) cxema 3eKTpruiecKas
COEIMHEHUI 0OMOTOK
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2.3.2 dAxopb

SAxops anexTpoaBuratens 29 (pucCyHOK 5) MpEACcTaBiseT COOOM CepleYHUK,
COCTOSAIIUN U3 JIUCTOB DJIECKTPOTEXHUUECKON CTaIM, HAITMXTOBAHHBIX HA Bajl, 0OMOTKY,
YJIOKEHHYIO B MMa3bl CEPICUYHUKA, U KOJJIEKTOP, HaCaKeHHBIM Ha Bas. OOMOTKA SKOPS -
MpocTasi TMETJIeBass C YPABHUTEIbHBIMU COCJUHEHUSIMU, COCJIMHEHAa C MEIHBIMU
KOJUJIEKTOPHBIMU TIJIACTUHAMM.

KoinekTop BBINOTHEH U3 OTAEIbHBIX KOJUIEKTOPHBIX MJIACTUH C MPOJIOKEHHOMN
MEXAY IUIACTUHAMU MUKAHUTOBOU U30JISLIUEN.

Konnekropuble minacTuHbl, coOOpaHHblE B KpPYr, B3aKUMAIOTCS BTYJIKON
KOJUJIEKTOPA U KOHYCOM HA)KUMHBIM. [[7151 M30JISI{MN KOJUIEKTOPHBIX IUIACTUH OT BTYJIKH
Y KOHYCa HA)KMMHOTO MEK]ly HUMH YCTaHABINBAIOT MUKAHUTOBBIE MAHKETBHI.

[Ipucoenunenrie  SKOpHOM  OOMOTKM K  KOJUIEKTOPHBIM  IJJACTUHAM
OCYUIECTBJISICTCS MyTE€M BIAWKH KOHIIOB OOMOTKM B «HETYHUIKW» KOJUJIEKTOPHBIX
IJIACTHH.

29

OO6mMoOTKA sIKOpST

Konmexrop

CeplieuHUK AKOPSI

PucyHok 5 — fIkops a51ekTpoaBUraTess
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2.3.3 llluThl NOAIIUIHUKOBbIE

[IIuTHI TOAIIUITHUKOBBIC DIEKTPOBUTATENS (PUCYHOK 6) MPENCTABISIOT COOOM
JUTBIE MeXaHH4ecku oOpaboTaHHble aeTanu. Jlutbe BemonHeHo u3 crtanmu 20J1
I'OCT 977.

K umty 41, yCcTaHOBJIEHHOMY CO CTOPOHBI KOJUIEKTOpPA, KPEMSATCS YEThbIpe
KpOHIITEWHA 36, Ha KOTOPBIX 3aKPEIUICHO IO OAHOMY LIeTkoAepkatento 31 (nim 45), ¢
Tpems meTkamu 44 (miaum 43) B kaxaom. llleTkoaepkareny BKIIOYAIOT YCTPOUCTBO JJIs
PETrYJIMPOBAHMS YCUITUS HAXKATHUS HA MIETKY.

[IIuT NOAMIMITHUKOBBIM CO CTOPOHBI MPHUBOJA 42 MMEET YEThIPE MPUBATIOYHBIE
MOBEPXHOCTH, MIOCAJI0YHAS] TOBEPXHOCTh KOTOPBIX PETJIAMEHTUPYETCS 3aKa3UHKOM.

L (3]

LWaifa 3awmMTHas
BonT M10x25
Waii6a 10.65( . k 31 {unu &5)

51

Taiika M8-7H
1laii6a 8.65T

IITaii6a
8%1.4.01.08km

Bonat M16x40
Waiba 16.650

Bont Ma M16x65
LanGa 16.657
LinAKHT 4%36

[TpuBanounas
MMOBEPXHOCTH

Pucynok 6 — II[uThl OAMIMITHUKOBBIE JIEKTPOIBUTATEIIA
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2.3.4 IlaT4uKHu TeMIepaTypbl

DONeKTpoABUTaTeNlb ~ OCHAIIEH  JaTYMKaMHU  KOHTPOJIA  TEMIepaTyphl
(TepMope3ucTopamMu) KOMIIEHCAITMOHHBIX 0OMOTOK U moAmunmHuKkoB ([Ipunoxenue B).

JaTuuku Temmneparypsl — TOHKOMIeHOYHble AaTuuku 1092 Pt100, dbupmer
«Heraeusy.

MecTo ycTaHOBKM M MapKUpPOBKA MPOBOJIOB IATYUKOB TEMIIEPATYPhl YKa3aHbI B
[Ipunoxenue B.

BbIBOJBI 1aTYMKOB M3 Pa3beMOB BBIBEJICHBI B BEpXHEH YacTH CTaHUHbBI, HUX
nuHa 2000 MM.

[Ipy HeoOXOOUMOCTH MAOIMYCKAETCs] KOHTPOJIUPOBATH ILIENOCTHOCTh LEnei
Tepmope3ucTopoB. Comnporusienue tepmopesucropo npu 20 °C — (107,8+0,3) Om.
MaxkcuManbHasi BEIMYMHA MOCTOSHHOTO HAIMPSKEHUSI, TPUKIAIBIBAEMOTO K KOHTaKTaM
xryta 16 — 300 MB, MmakcuMalibHBIN TOK U3MepeHus — 3 MA.

MuHuManbHOE COMPOTHUBIIEHUE U30JSIUH LIENN AATYNKOB TEMIIEPATyPbl MEXKIY
BeiBOJamMu 1-2, 3-4, 5-6 u kopmycoMm — 50 MOwM. ConpoTHBIEHUE H3OJSALHUU
KOHTpoJimpoBaTh npu Hanpstkenuu U = (1000+100) B.

AnmapaTypa Uil COBMECTHOM paboThl C YCTAHOBJICHHBIMH B JIBUratese
JATYMKAMU B MOCTABKY MPEANPUSITHUS — U3TOTOBUTEINSI HE BXOAUT.

Pucynok 7 — JlaTuuku temMnepaTypbl
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2.4 MapkupoBka

MapkupoBka 3JEKTpOIBUTATENS yKa3aHa Ha JBYX TaOJIMUYKaX, TPUKPETUICHHBIX
K CTaHMHE CO CTOPOHBI BBIBOJIOB, TJI€ YKa3aHbl: THWII, UCIIOJIHEHUE, TEXHHYECKas
XapaKTepUCTHKA U HOMEP TEXHUYECKUX YCIOBUI, O KOTOPHIM MPOU3BOJUTCS MOCTaBKa
JIBUTATeJIsl; 3aBOJICKOM HOMED U JlaTa BBIITYCKa.

MapkupoBKa BBIBOJOB 3JIEKTPOJBUTATENS, PACIIOIOKEHHBIX B BEPXHEW 4acTH
CTAHUHBI CO CTOPOHBI KOJUIEKTOPA, YKa3aHa Ha X KOHTAKTHBIX MIOBEPXHOCTSX.

MapkupoBka Tapbl ¢ HaHECEHHEM BHJA MNPOIYKIHMH, TPy300THpPABUTENS U
MyHKTa Ha3HAYCHHWS, a TaKkKe JOMOJHUTENbHBIX HAINUCEH M MpeaylpeauTeTbHbIX
3HakoB npousBoautcs o 'OCT 14192,

[Tpumep MapKUPOBKH JICKTPOIBUTATEIS MPEICTABICH HA PUCYHKE 8.

SNEKTPORBUTATENL
nocTanHHoro TO!
[N - 600 T2 Ne

A
18AT¢
0B  540KBT
63 & oa%

H
KIACC moniﬂ-\\’“"51 3100 %
1PO0 poconiicxon oepepai ()

PUBOR"
-cnEanEXTPON
000 "cw! BAPEK:

630088 . Hooch

8
yn. Nlety:
Ten.(dpaxe (383) 2850010

Pucynox 8 — [Ipumep MapKUpOBKH 3JIEKTPOJBUTATEIS
2.5 YnakoBka

B kauecTBe TpaHCIOPTHOM Tapbl SJIEKTPOJABUIATEII UCIIOIB3YETCS I€PEBSIHHBII
smuk Tuna II-1 TOCT 10198 (momyckaeTcss 1O COTJIAaCOBAHHMIO C 3aKa3UMKOM
MIpUMEHEHUE 00JIETYUEHHON YITaKOBKH).

3anacHbIEC YacTH, 3aKOHCEPBUPOBAHHBIE U YJIO)KEHHBIE B 3aBAPEHHBINA YEXOJI U3
IIJIEHKH, KPEIATCS K JHY SIMKa CTaIbHOM JICHTOM.

B kapmaH a1 TOBapOCONPOBOAMTENBHOM TOKYMEHTALUH, PACIOJIOKEHHBIN
CHapYXH SLIMKa, BKJIA/IbIBACTCS YIAKOBOYHBIN JIUCT.

Texauueckas nokymentauus (PO, macnoprT) B 3aBapeHHOM uexJyie M3 IUICHKH
BKJIQJIBIBACTCS BHYTPb SIIIMKA B JEPEBSHHBIM KapMaH, YKpEIUIEHHbIH Ha OOKOBOM
CTEHKE SILIHUKA.

[Ipn  TpaHCIOPTUPOBAHMM  3aKPBHITHIM  TPAHCIOPTOM  0€3  Meperpy3oK
JOIyCKAeTCsl MPUMEHEHHE OOJIETYEHHON YMaKOBKH, 00ECIeYMBaIONIel COXPaHHOCTh
JIBUTATEIISA, HE 3AIIUIICHHBIX CONPITa€MbIMU JETAIMU, OT KOPPO3UH, BJIArH, TPA3U U
Mexannueckux BozaercTBuil mo 'OCT 23216. [Ipumep ynakoBKH 3JEKTPOABUTATEIA
MIPEACTABIICH HA PUCYHKE 9.
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[Ipu oTmpaBke >nMeKTpoaBUTATENsT B OOJETYEHHON YMAaKOBKE 3amacHble YacTH,
TEXHUYECKasl TOKYMEHTalUs 3aKOHCEPBUPOBAHHBIE U YJIOKEHHBIE B 3aBAPEHHBIEC YEXJIbI
U3 IJICHKU, KPETATCS K JIHY YIaKOBKH.

ToBapoconpoBoauTeNnbHAsT JOKyMEHTaIs (YyIaKOBOYHBIN JIUCT) B 3aBapEHHOM
YyexJie U3 MJIEHKU KPEUThCS K JHY YIIaKOBKHU.

Pucynok 9 — [Ipumep ynakoBKHU 3JEKTPOJIBUTATENA
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3 UCITIOJIb30OBAHMUME 110 HABHAYEHUAIO

ADPE;[DCTEPE)KEHEE Kozoa ona  ouucmku  snekmpoosucamens

UCNONIL3YemCsT  Cocambvlil  8030YX,  pazlemarnwuecs Mycop U yYacmuysl Mocym
npeocmasiames ONACHOCMb 0/ NEPCOHANd, HAX0OAWe20Cs 6 HenocpeoCmeeHHOU
onuzocmu. Ilepconan donxcen 6vimb CHAOICEH CPeOCMBAMU UHOUBUOYATbHOU 3AUUMbL
U 00yUeH noib308amMbCsl UMU.

BHHMAHHE
A Ckoby, Opycok, KpenedcHvle dlleMeHmbl Ciledyem

COXpaHAmMb 8ecb Nepuod IKCHIyamayuu 3jnexmpoosucamens. B cayuae nroboii
MPAHCNOPMUPOBKU IIeKMPOO8U2AMeENs, CHAMO20 C CAMOC8ANd, mopey 8ala O0JHCEH
ObIMb 3aKpenien Olisl COXPAHHOCMU NOOWUNHUKA. B npomusHom ciyyae eapanmutinoe
obcydcu8anue Ha 21eKmpoosucamenv He pacnpocmpaHsiemcs.

aKcnayamayus dnekmpoosueamerisi 6e3 YyCmaHo8ieHHOU
KPbIUWKU CMOMPOBOO JIIOKA U NAmpyoKa.

IKCNIyamayuss Ha  asmocamoceéaie 6 nape C
aneKkmpoogueamenem 0py2020 mund, Opyaux npou3eooumerel.

3.1 O0mue yka3aHusi 0 IKCIIYaTAMHU 3JIEKTPOABHUIaTeJIsI

Jl51s 00CITy>)KUBaHUS 3JEKTPOABUTATENS HEOOXOJUMO U3YUUTh €T0 YCTPOMCTBO U
paboty. Ilpu pabore anekTpoaBUTATENS] HEOOXOIUMO COONIOAATh MPABHIIA TEXHUKU
0€30MacHOCTH COTIACHO 1. 3.4 HACTOSILEro PyKOBOACTBA IO 3KCILTyaTallUu.

B mpomecce skcmayaraniuu  HEOOXOAMMO — CBOEBPEMEHHO  MPOBOJIUTH
TEXHUYECKOE O0CTY)KUBAHHUE.

[Ipy mnocTaHOBKE HAa [ANUTENBHOE XpaHEHHE HEOOXOOUMO TMPOU3BECTU
KOHCEPBAIIMIO  JJEKTPOABUIaTessl, CBOEBPEMEHHO  MPOM3BOAUTH  YXOI  3a
AJIEKTPOJIBUTATEIEM BO BPEMsI XPAHEHHUSI.

Heob6xo0umo ommemky o 6600e 31eKmpoosuzamenisi 6 IKCHIAYAMAUUIO
3anecmu 6 nacnopm, 6 pazden «/leurxcenue IneKmpoosuzamens  npu
IKcnayamayuuy. Konuio coomeemcmeywouieii cmpanuysl nacnopma HAnpagums 6
aopec Omoena mMexXHUYecKozo KOHMpOaA u32omoeumens: 000
«Cubanexmponpueoo» 630088, 2. Hoeocubupck, ya. Ilemyxosa, 69/5; ¢paxc 8 (383)
285-00-26.

3.2 IloAroTOBKA 3JIEKTPOABHUIATEA K IKCILIyaTALlUN

[lepen ycTaHOBKOM SIEKTPOJABUTATENsI Ha aBTOCAaMOCBaJle, HEOOXOAMMO
PACKOHCEPBHUPOBATH 3JIEKTPOABUTATENb:

1) ynanmute Oymary, MJ€HKY M KOHCEPBAIMOHHYIO CMa3Ky C BBICTYHAIOIIETO
KOHIIa BaJjla, OMOPHBIX MOBEPXHOCTEH CTAaHUHBI, TAOJMYEK U BBIBOJAHBIX KOHIIOB
OOMOTOK  DJIGKTpOABHUTATeNsl, OCBOOOAWTH  BBIBOJHBIE  KOHIIBI OOMOTOK  OT
(UKCUPYIOIIUX IIIHYPOB;

2) ynanuTh ckoOy, yAEpKUBAIOIIYI0 Bajl OT OCEBBIX NEPEMEIICHHM, BHIBEPHYB
JIBE IIMWIbKY U3 OT)KUMHBIX OTBEpCTUM Kpblliky noamunauka (Ilpunoxenue b);
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3) 0CcBOOOUTH KOHIIHI BAJIOB OT BTYJIOK, BEIBEPHYB OOJITHI U3 TOPIICB BaJja,

4) ynanuTh KapTOH, 3arIyIIAIONINH OTBEPCTUS KOJJIEKTOPHBIX JIFOKOB;

5) mpotepeTh pabouyro NOBEPXHOCTh KOJUIEKTOPA YUCTON BETOLIBIO, CMOYEHHOM
TEXHUYECKUM CIIUPTOM UJIU CIIUPTO-OCH3UHOBON CMECHIO;

6) MpoBepUTH BPYUHYIO BpallleHHE Baia. BpaiieHue B 00€ CTOPOHBI JOJKHO
OBITH IUIABHBIM, O€3 3aeIaHul;

7) DNEKTPOJABUTATENb MPOAYTh CYXHM CXAThIM BO3JYXOM, 3aT€M H3MEPUTh
COMNPOTHUBIICHUE HU3OJSIIUU. Eciu conmpoTUBIECHUE HM3OJSIMU MEHBIIE, YKa3aHHOTO B
tabnauie 2.2.2, TO OPOCYHUIUTh CYXUM TemibiM Bo3ayxoM oT 60 mo 70 °C ot
MOCTOPOHHETO UCTOYHUKA Y TOBTOPHO MPOBEPUTH COMPOTUBIICHUE U3O0JISIIIUU.

B Hayane cymiku cCONpOTHBIIEHHWE H3OJISIIIUM MOXET HECKOJIbKO CHUXKAThCH,
3aTeM Ha4YHET OBICTPO PACTH.

Ecnu BO Bpemsi CyIIKM CONPOTHBIIEHHWE HU30JIALIMM HE BOCCTAaHABIMBAETCS, TO
HEOOXOJMMO TMPOBEPUTHh H3OJLHIO KAXIOTO YYacTKa JJIEKTPUUECKOW LEeNu U
YCTpaHUTh OOHAPYKEHHBIC 1E(PEKTHI.

CBOEBpEMEHHOE TNPOBEICHUE TEXHUYECKOTO OOCITYyKUBAaHUSA, JKCILTyaTalus
ANEKTPOABUTATENSl COTJIACHO YKa3aHUsIM HacTtosimero PO sBisSOTCS rapaHtueil ero
JUTUTEIIbHON PaOOTHI.

[lepen BKIIOYEHWEM JUIMTEIBHO HE  PabOTaBIIETO  AIEKTPOJBUTATEIIS
HEOO0XOUMO:

1) ouncTUTh HAPYKHYIO MOBEPXHOCTH JJIEKTPOABUTATENSI OT TPS3U M THLIH,
MPOIYTh CKATHIM BO3yXOM,;

2) mpOBEpPUTh HMCHPABHOCTh KPBIIIKKA KOJUIEKTOPHOTO JIOKA, HAJEKHOCTH €€
YILUIOTHEHUH;

3) mpotepeTh pabo4yld MOBEPXHOCTh KOJUIEKTOpa M OaHla)Xka HaXUMHOM
KOHYCE YMCTOW BETOIBIO, CMOUEHHON TEXHUYECKUM CIIMPTOM HIIM CIIUPTO-OCH3UHOBOM
CMECHIO;

4) mnOpoBepuTh COCTOSIHME M  HAAEKHOCTb KpPEIUIEHHS KPOHILITEHHOB,
HIETKOIepKaTeNeH, HETOK, TOKOBEAYIIUX MPOBOJIOB LIETOK;

5) TpoBepuTh COMPOTUBIEHUE W3OJAIUH 0O0MOTOK. [Ipm HecooTBeTCTBHH
COTIPOTUBIICHUS, YKa3aHHOMY B Ta0muie 2.2.2, 0OMOTKY MPOCYIIUTb.

PexoMeHayemMble  aHAJNOTH  JITHJOBOrO0 CHUPTA [UIA  NPOBeJAeHHA
00CJIy:KUBAaHUSA TeHepPaTopa — cM. nmpuJio:kenue /I,

3.3 IlepeyeHb BO3MOKHBIX HEHCIIPABHOCTEM NMPH IKCILIYaTALMHU H
MeTOAbl MX YCTPaAHEHHS

ABHMIAHBE
BCKpblmue, peﬂ/lOHm uiu 3ameHy moeo ujiu uHo2o ajiemernma

aﬂekmpodeueameﬂﬂ np0u3606umb JAUULb nocjie moco, KdK 6ydem YCMAHOBJIEHO, 4YMmO
HeucnpaeHocmbs 6bl36AHA noepeofcdeﬂuefw OaHHO020 DlleMeHma.

[Ipn mosIBNIEHMM HEHWCIPABHOCTH B pabOTE 3JEKTPOJABHUTaTeNss HEOOXO0IUMO,
IPEXKJIC BCEro, YCTAHOBUTH MPUYNHY, BBI3BABIIYIO HEUCIIPABHOCTh. [IpoBEepUTH, HET TN
00OpbIBa IPOBOJIOB, HEMCIIPABHOCTH KOHTAKTHBIX COCIMHCHHUI BO BCEX IICTISX.

[TepedyeHh BO3MOKHBIX HEHUCIIPABHOCTEH M METOJbI UX YCTPAHCHUS MPHBEICHBI
B TaOiuue 3.3.1.
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Tabmmma 3.3.1

HaumenoBanue
BeposiTHble mpUYMHBI MeTtonbl yCTpaHeHUS
HEUCITPABHOCTHU
1.1 Hckpenme [1.1.1  Kommekrop  3a-| IIporepers KOJIJIEKTOD YUCTON
HIETOK IpsI3HEH BETOIIbI0, CMOYEHHOM TEXHUYECKUM
CIIUPTOM  WJIM  CIHUPTO-OCH3MHOBOM
CMECBIO
1.1.2 HenpaBunbHO BbI-| 3ameHUTh 1IeTkU 44 (43) Ha

OpaHa  Mapka  HICTOK
mocjie  Kakux-mmbo  pe-
MOHTHBIX pabOT

yKa3aHHbIE B Tabu1e 2.2.2

1.1.3 3aBucanue HIETOK B
o0oiiMe meTKoAepKaTeNs

Ecoun metku 44 (43) nepememiarorcs
TyTO, OYUCTHUTH 1704 OOKOBEIE
MOBEPXHOCTH (B TOM 4YHCIE |
MOBEPXHOCTH MEXKIy TOJIOBUHKAMHU
IIETOK) 10 oOecrnedyeHus: CBOOOJTHOTO
MIEPEMEIICHHS IIETOK.

O0ecnieunTh 3a30p MEXKIY INIETKOW H
oo6ormoi ot 0,1 1o 0,3 Mm

1.1.4 IInoxoe cocTosiHHE
meToK  (CKoJyibl, olrap,
IJI0X0€ TpWIETaHue K
KOJUIEKTOPY)

[MpunuudoBare metkun 44 (43)
KOJUIEKTOPY HUIHU(POBAIBLHOMN IIKYPKOH,

3epauctocThio  M-50I1 T'OCT 3647
WJIM 3aMEHUTD METKU

1.1.5 Paccrosinne mexnay
pabodeil  MOBEPXHOCTHIO
KOJUIEKTOpa M KOPITyCOM
HIETKOJIepKATEIS  BBIIIE
JIOITyCTUMOT'O

VY CTaHOBUTH JOMYCTUMOE PACCTOSHUE
710 TIOBEPXHOCTH KOJUIEKTOpa — OT 2 10
5 MM (pUCYHOK 9)

1.1.6  PaccrosHue 1o
OKPY>KHOCTH KOJUIEKTOpa
MEXIY MIETKAMH OT/ICITb-
HBIX  WIETKOJEpKATeNeH
HEPaBHOMEPHO nocJe
KaKUX-TM00 PEMOHTHBIX
pabor

JIns mpaBUILHOM YCTAaHOBKU HIETOK 44
(43) — Ha KOJUIEKTOp, IIOJ UIETKH,
MOJIOKUTh MOJIOCKY Oymaru,
pa3MEUYeHHYI0O Ha paBHbIE YacTH
COOTBETCTBEHHO YHUCIY UIETKOJIepHKa-
TeJen

1.1.7  Ilerkonepxxarenu
c1abo  3aKkpervieHbl U
BUOPHUPYIOT

[ToaTrsHyTh raku 00JITOB 51,
Kpersimux merkoaepxareau 31 (miam
45). MoMeHT 3aTsDKKM Taek i
KPEIUIEHUS IIETKOJIepKaTENen — 16"
Hwm.
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[Iponomxenue Tadbnuiel 3.3.1

Haumenosaunue
HEUCITPABHOCTHU

BeposiTHbIE MpUYUHBI

Mertoabl ycTpaHeHus

[Moaranyts 60nTHl M16%40 (pHCYHOK
6), KpEensIue TJTACTUHBI c
HIETKOAEPKATENSIMU K KpPOHILITEITHAM
36, u Gontel M16x65 (pucyHok 6),
Kpersiue KOJbLO ¢ KPOHIITeHHAMU K
muTy. MOMEHT 3aTsKKu OO0JNTOB —
100™"° Hm

1.1.8 Haxatue npyxuH
LIETKOJIEpKATEIIE  Ha
HIETKU HEOIMHAKOBO

[IpoBepuTh TMOJOXKEHUE TNPYKUH Ha
merkax 44 (uam 43), 4ToOBI HE OBLIO
CMEIIICHUS.

Yceunue HakaTtwsi Ha MIETKY JTOJDKHO
obITh  (3612) H, wu3mepsTh auHaAMO-
METPOM KJj1acca TOYHOCTH 2,0

1.2 HaOmromaercs
IOYEepHEHUE He-
KOTOPBIX KOJUICK-
TOPHBIX TUIACTHUH,
HAXOIAIINXCSI Ha
onpeneIeHHOM
PAcCCTOSTHUU JIpYyT
OT Jipyra

1.2.1 OrtnenpHBIE ILIAC-
TUHBI KOJUIEKTOpa BBIC-
TYIUJIU WU 3aMajiu

KOJIJ'I@KTOp 00TOYHUTH ) HN30JIAIUIO
MCXKAY IIaCTUHAMU IIPOJOPOKUTH

1.2.2 ButKoBoe 3aMbl-
KaHUE B AKOPE

B cnyyae wHamumuus 3ayceHLEB B
COCETHUX  IUIACTMHAX  KOJUIEKTOpA,
yIaJUTh BCE  3ayCEHLbI  OCTPHIM
mabepoM, OTHUIM(OBATH KOJIJIEKTOP
mkypkot (m. 4.4.1 «Yxom 3a
KOJIJIEKTPOMY ).

OcMOTpeTh BCE NETYIIKH, YCTPAHWUTD
3aMBbIKaHUS

1.3 HaOmromaercs
MOYEpPHEHUE Kax-
JOM BTOpPOM WM
TPEThEN IUIACTH-
HbI KOJUIEKTOpa

1.3.1 Mexny nnactuHa-
MU KOJUIEKTOpA BBICTY-
MaeT U30JIALNA

[IpogOpOXKUTE  HU3OIALUI0  MEXIY
IUIacTUHaMU KoJuiekropa. [locne storo
KOJUIEKTOp B Cly4ae HaJA0O0HOCTH
o0tounts u otuutudosars (m. 4.4.1
«YX07 32 KOJUIEKTOPOM»)

1.4 Ilerku apo-
&KaT, CHJIBHO IIy-
MAT;, Ha KOJIJICK-
TOpE BHJHBI Clie-
o6l OOropaHws;
KOJUIEKTOp  TIO-
YepHell, €ero Io-
BEPXHOCTh  BOJI-
HOOOpa3Ha; KoJI-
JEKTOP W IIETKU
CWJIBHO Harpena-
I0TCS

1.4.1 Konnexkrop Hernaju-
KM WK ObeT

Komnektop  00TOUMTH,  W3OJISAIIHIO
MEXKJy TJIACTUHAMHU MPOJOPOXKUTH (II.
4.4.1 «YXxon 3a KOJUIEKTOPOMM).
buenue kouiekTOopa MoOCie onepauni
He JT0JKHO nipeBwimath 0,04 MM

1.4.2 Mexny mnnacTuHa-
MU KOJUIEKTOpA BBICTY-
IaeT U30JISIIUS

[IpomOpOXUTE  U3OIALUI0  MEXIY
IUIacTUHaMU KoJutekropa. [locne storo
KOJUIGKTOp B CiIydae HaJ00HOCTU
o0tounts u otuutudosars (m. 4.4.1
«YX07 32 KOJUIEKTOPOM»)
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[Tponomxenue Tadbmauisr 3.3.1

HaumenoBanue
BeposiTHbIe npUYnHBI Meronbl ycTpaHeHus
HEHUCIPABHOCTH
1.4.3 Henpasuibho | [IpaBuibHO YCTaHOBUTD HIETKU:
MOCTABJICHbI HIETKU | pABHOMEPHO 0 OKPY>KHOCTU MO YHUCITY
nocie KaKUX-TM0O | KOJUIGKTOPHBIX IUIACTUH, OCh IIETKU
PEMOHTHBIX pabOT JNOJDKHA ~ ObITh  TapajjiesibHa — OCH
KOJUIEKTOpA.
Paccrosinue hi (o) MOBEPXHOCTH
KOJUJIEKTOpa JOJDKHO OBITH OT 2 10 5
MM (pucynok 10, 6), HOpMaJbHBIN
3a30p MEXKIY MIETKOH U 000HWMOI — OT
0,1 10 0,3 MM
1.5 Kpyrosoii | 1.5.1 HenpaBuibHo pac- | [IpoBepuTh nonoxenue meTok 44 (uiu
OrOHb II0 KOJ- | IOJIOKEHBI LIETKU nocie | 43)
JEKTOpY, Tepe- | KAKUX-IM0O0 PEMOHTHBIX
Opoc  anekTpu- | pabot

YECKOW IYyTH

1.5.2 KopoTkue 3ambl-
KaHMsI BO BHEIIIHEH Lienu

O4HUCTUTH HapyX HbIE TMOBEPXHOCTH
AIIEKTPOJBUTATENS] OT MbUIM W TPSI3H,
3aYUCTUTh MecTa Tmiepedpoca 3IIEKT-
pUYECKONM JYrH OT HAIUIbIBOB Me-
Talmna, NOpouuiudoBaTh  KOJIIEKTOD,
OpOBEpUTH OWEHHE KOJJIEKTOpa U
YCWIME HaXaTHsl IIETOK Ha KOJUIEKTOP
(ycunue HakaTus Ha LIETKY JOJDKHO
opiTh  (36+2) H), mnpaBmwibHO ycTa-
HOBUTH IETKOJEpKaTrean (PUCYHOK
10a), mpoayTh  3JIEKTPOJBUTATEIb
CKAThIM BO3/IyXOM, U3MEpPUTH
COMPOTHUBIICHUE H30JSILMA OOMOTOK
AIIEKTPOBUTATEIS OTHOCHUTEIBHO
Kopmyca.

ConpoTHBieHHE U30IAIUA OOMOTOK
AIIEKTPOABUTATEIIS OTHOCHUTEIBHO
KOpITyca IOJDKHO OBITh HE MEHEe:

-B XOJIOJTHOM COCTOSTHUH
sanektpoasuratess 10 MOw;
-B HarpeToM
anextpoasuraresns 3 MO

COCTOsAHHNHU
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[Iponomxkenne Tabnuim 3.3.1

Haumenosaunue

BeposTHbIE TPUUMHEI MeTtoabsl ycTpaHEHUA
HEUCITPABHOCTHU P p ABLYCTP

II1aBHbIi
T0I0C

Kopnyc
weTkogepHaTens

Konnektop
=T

a) 0)

Pucynox 10 — ITosoxxeHue meTkoaepxxarenen

[lerxkonepxkatenmun 31 (wam 45) HEoOXOAUMO 3aKpENUTh, IMOJB3YSICh
CJIeYIOLIMMHU MPaBUIIAMHU:
- B3aMMHO NEPIEHAUKYJIIPHOCTh OCE OKOH COCEIHUX IIETKOIepKaTENeiH;
- OCHM OKOH IIETKOJAEp>KaTeleld JOJDKHBI COBHaAaTh C OCSAMHU TJIaBHBIX
MIOJIFOCOB;
- IMIETKOJEPKATEI! JOJKHBI OBITh PAaBHO yIalieHbl OT pabouell MOBEPXHOCTU
KOJUIEKTOpA C 3a30pOM OT 2 J10 S MM.

2 IlonmxkenHoe co- |2.1 YBnaxHeHue u30Js-| OTKPBITh KOJUIEKTOPHBIE JIIOKH 35,
MPOTUBJICHUE W30- |I[UHM OOMOTOK 39 u mpocymuTh OOMOTKH CyXHM
JSUMN CKaThIM TEIJIBIM BO3AyXoM OT 60
g0 70°C  or  TOCTOPOHHErO
MCTOYHUKA U MOBTOPHO MPOBEPUTH
CONPOTHUBJICHUE HU30JIALINH.

B Hauanme cymku COIpOTUBIEHHE
W30JIALMU MOKET HECKOJbKO CHU-
KAThCSA, 3aTe€M HAYHET OBICTPO
pacTu.

N3mepenue cornpotuBieHus oOMo-
TOK BecTH Meraommerpom M1100
Ha 1000 B, kmacc Tounoctu 1,0

2.2 3arpszHenue Oanpaa-| [Ipounctuth  OaHOaXX  IIETKOM,
’Ka Ha HQKMMHOM KOHY-| POTEPETh €ro YKWCTOM BETOIIBIO,

ce CMOYEHHOH TEeXHUYECKHM CIHPTOM
WIN CIIUPTO-OCH3MHOBOI CMECHIO
2.3 Mexanuyeckoe 10-| BoccTaHOBHUTH pa3pyLICHHYIO

BPEKICHUE  M30JLHHM | U30JLILUI0 U YCTAHOBUTH NPUYHHY
BBIBOJHBIX  IIPOBOJIOB | €€ pa3pyLICHHUs

WM pa3pylLICHUE YIUIOT-
HUTEJIBbHBIX BTYJIOK
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[Tponomxenue Tadbmauisr 3.3.1

HaumenoBanue
BepostHbie npruunHbI Mertone! ycTpaneHus
HEHUCIPABHOCTHU
3 IleperpeB mnoxa- |3.1 3arpszuenue mnoa-| [Ipoussectu PEBU3HIO
LIUITHAKOB HIMITHUKOB TIpU COOpKE, | MOAIIUIHUKOB 46 u 47, BTYJIOK U
3arpsi3HEHHAS cMa3Ka,| MOAIIMITHUKOBRIX IuTOB 41, 42.
M30BITOK WM HEAOCTAaTOK| YCTpPaHUTh 3aMEUYEHHBbIE HEIOCTaT-
CMa3Ku B MOAUIMITHUKO- | KH, 3aMEHHTH MOAIINITHAKA
BBIX y3/nax, cMmemmuBanue| (1. 4.4.3 «/leMOHTaX HM MOHTax
CMa30K pa3HbIX MapoK | MOAIIUITHUKOB)
W3HOILECHBI WJIA pa3pylle-
Hbl JE€TAIA TOJUIUITHU-
KOB, MOJIIWITHUKA YCTa-
HOBJIEHBI C TIEPEKOCOM,
Majbl paJHalbHBIE 3a30-
pbl B MOJILIUITHUKAX, TpeE-
HUE B YIUIOTHEHUSX MOJ-
IIMITHUKOBBIX Y3JIOB
4  Tlosbiennslii 4.1 Hckpenue 1meTok,| [IpoBepuTs npaBUiIBbHOCTH COOPKH
U3HOC U  CKOJBbI [YpE3MEPHOE Ha)KaTHE | [ETOYHOr0  ammapara, YCUJIue
LIETOK HIETOK Ha  KOJUIEKTOD, | Ha)kaTus Ha WETKy 44 (43) n0JDKHO
3a30pbl MEXIy mieTkamu | ObiTh (36+2) H, BOCCTaHOBHTH
U CTEHKaMU OKOH | pabouyl0 TOBEPXHOCTh KOJUIEKTO-
HIETKOJEPKATENEN BBIIIE| pa, MPOCYUIATh IIETKH, CKOJIbI
JOIYyCTUMOTO OueHue | MEeToK NpUILIM(OBaTh MEIKO3ep-
KOJUIEKTOPA BbIlIE | HUCTOM MmIKypko#l. Ilpu HeoOxo-
JOIyCTUMOTO, 3arpsI3HEHA | TUMOCTH 3aMEHUTH HIETKH,
pabouas MOBEPXHOCTH | IeTkoAepxkatenu 31 (45)
KOJUIEKTOpa,  HEKayecT-
BeHHas oOpaboTka pabo-
Y€l IIOBEPXHOCTH KOJI-
JIEKTOPA, ChIPbIE NIETKU
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[Iponomxenue Tadbnuiel 3.3.1

Haumenosaunue
HEHCITPABHOCTHU

BeposiTHble mpUYnHBI

MeTtonbl ycTpaHeHus

5 TlpoGoit wuzos-
UM

5.1 VBnaxkuenne H30JIs-
1MW, OCJIa0JeHUE Kper-
JICHUSI COECOUHEHHUM BBI-
BOJOB M MEXaHUYECKOE
MOBPEXKIACHUE UX HU30JIsI-
11U, XPYIKOCTh U
TUTPOCKOMTMYHOCTh H30-
JISIMU 13-3a OOJIBIIMX M

JUIMHHBIX ~ TIEPErPEBOB
oOMOTOK Tpu  mepe-
rpy3Kax AIIEKTPO-
JIBUTATES, ecTecTt-

BEHHOE CTapeHHE H30JIs-
UK, MEXaHUYECKHE II0-
BPOXKACHUS  HM3OJISIHH
npu pazbopke U cOOpke
AIIEKTPOJBUrATENsA, Ie-
peHAIpPsHKEHUS npu
BHE3aIHBIX OOpPbIBAX IIe-
nen, TMOBpEXACHUs 00-
MOTKU SIKOpS TIPH  YK-
JajJKe €ero He Ha CcIe-
I[IMaJIbHBIE TPOKJIAJIKU

[IpoBepuTh CONMPOTHUBICHUE W30JIS-
muu  (tabmuma  2.2.2), OTKpBITH
KOJUICKTOPHBIE JIIOKA WU TMPOCYIIUTH
obmotku. Ilpu mpobGoe BrIBOAA WU
COEIMHEHUSI BOCCTAHOBUTH MOBPEX-
OeHHyo wu3oisuuio. [lpu  HeBO3-
MOXXHOCTU  YCTPAHEHHSI  TOBPEXK-
J€HUN TIOJIIOCHBIE KATYIIKH, WU
AKOpb 29 ¢ TOBPEKICHHOMU
U30JISIUEN 3aMEHUTD
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3.4 MepbI 0€3011aCHOCTH NPH IKCIVIyaTAIUM 3JIEKTPOABUT ATES

[Ipu ycraHoBke, OOCIy)XKMBaHMM U OKCIUTyaTalldd d3JEKTPOJBUTATENS
HEO00X0MMO COOII0IaTh MpaBUjIa TEXHUKU 0€30MMacHOCTH, MPUHATHIE Y moTpedutens. K
0OCITY’KMBaHUIO 3JICKTPOJABUTATENS JOIYCKAIOTCS JIMLIA, IPOIIEANINE MPOBEPKY 3HAHUIA
no [lpaBunam TEXHMYECKON OSKCIUTyaTallUd AJIEKTPOYCTAHOBOK TIOTpeOUTENEH,
[IpaBuiamM ycTpoiicTBa 3JEKTPOYCTAHOBOK M IpaBWJIaM TEXHUKH O€30I1aCHOCTH,
U3Yy4YMBLIME YCTPOMCTBO U MPaBUJIA SKCIUTYaTallMd JAHHOTO JIEKTPOABUTATES.

be3onacHocTh  mpu  OOCITYKMBAaHUM  DJIEKTPOJBMUIaTENsl  COOTBETCTBYET
tpeboBanusm ['OCT 12.2.007.0, TOCT 12.2.007.1, TOCT 12.1.004, IIOT3D un
Hacrtosuero PO.

ITpu paboraromieM aBTocamMoOCBaje WIM [pu  paboTarolmeM  Jau3ele
AIIEKTPOJBUraTEeNb HAXOAWUTCSA TOJ ONAaCHBIM JJisi OOCIY)KHMBAIOIIEro IepCcoHala
HanpspkeHueM. [loaTomy, BbIMIONIHEHHE KAakuX-TMO0 paboT 1O TEXHUYECKOMY
OOCITY’)KMBaHUIO WJIA PEMOHTY OJJIEKTPOABHUraTeNsl, MPOU3BOIUTH TOJBKO TMpH
HepaOOTaroIIEM U3EIE.
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4 TEXHUYECKOE OBCJIY KUBAHHUE

A srmviaEnE
Hpu 3aMeHe YCmAaHo8Uumbs WemKu e6slnycKka 00HO20

npeonpusmus. He oonyckaemcs ycmanoséxka Ha 00HOM 3jeKmpoosucamene wemox
DA3HbIX MAPOK, PA3HLIX KOHCMPYKYULL.

Hcnonvzosamsv ~ noowunuuku ¢ UCMEKWUM
2apaHmutiHbIM CPOKOM Ha d1ekmpooguzamere!

4.1 O0mme ykazaHus

Jlist obGecriedyeHus: UCIPABHOTO COCTOSIHUSI DJIEKTPOABUTATENs HEOOXOIUMO
IIPOBOAMUTH TLIATEIBHBIA yXOJ 3a HUM B COOTBETCTBMM C YKa3aHUAMH HAaCTOSILETO
PYKOBOJCTBA 10 DKCIUTYaTALUH.

K o6cnyxuBaHHIO AJIEKTPOABHUraTeNs JOMYCKAIOTCS JIMIA, MPOLISAIINe
IIPOBEPKY 3HaHUM 1O IIpaBHiiaM TEXHMYECKOW OKCIULyaTallMu JSJIEKTPOYCTAaHOBOK
noTpebuteneii, [lpaBuimam yCTpoWCTBa BJIEKTPOYCTAHOBOK W TIpaBUJIaM TEXHHUKHU
0€30MacHOCTH, M3YUYMBIIUE YCTPOMCTBO U TMpaBWia OKCIUTyaTallid JaHHOTO
AIEKTPOABUTATEIS.

Heob6xo0umo npu nposedenuu kKaxcoozo TO rnexkmpoosuzamens oOenams
ommemky 6 nacnopme, 6 paszoene «Yuem mexHuueckozo oocayyucueanun». Konuio
CMpAanuubl nacnopma c o4yepeoHou 3anucvio 0 npogedennom TO neodx00umo
omociaams ¢ Omoenr MexXHUYeCK020 KOHMPOJA NPEeONnPUAMUA — U320MOBUMEN:
000 «Cubrnekmponpueoo» 630088, 2. Hoseocubupck, ya. Ilemyxoea,69/5; ¢haxc:
8 (383) 285-00-26.

Bunel 1 nepuoguYHOCTh TEXHUYECKOTO OOCITY>KHBAHUS 3JCKTPOABUTATENS B
3aBHCHMOCTH OT CPOKOB 3KCIUTyaTalllu MpuBeAeHbI B Ta0muie 4.1.1.

Tabmura 4.1.1

HanmenoBaHue BUI0B TEXHUIECKOTO [TepromMIHOCTH TEXHUUECKOTO
00CITyKUBaHUS 00CITyKUBaHUS
ExenneBHoe oocinyxxuanue (EO) ExenneBHO
Texanueckoe oocmyxuBanue 1 (TO-1) UYepes kaxabie 250 yacos
Texauyeckoe oocnyxkuanue 2 (TO-2) Yepes kaxapie 500 yacos
Texauyeckoe oocnyxkuanue 3 (TO-3) Yepes kaxapie 1000 yacon
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[Topsnox

4.2 IlopsAI0K TEXHUYECKOT0 00CYKMBAHUSA 3JIEKTPOABUI ATEJIA

TCXHHUYCCKOI'O

tabmune 4.2.1.
Taomuma 4.2.1

06CJIy>KI/IBaHI/I$I QJICKTPOABUTIATCIIA YKa3aH B

Bunel | HanmeHnoBanune o0ObeKTa
Texuuueckue TpedoOBaHUs

TO TO u paboTsl

EO 1 TIpoBeputh BHemHHM | KpbIIKU CMOTPOBBIX JIOKOB 35, 39 10KHBI OBITH
OCMOTPOM COCTOSIHUE | 3aKPBITBI M  IJIOTHO NpWIeraTb MO  BCEMY
3aMKOB M YIUIOTHEHUH | mepuMeTpy. BbIBOAHBIE MPOBOJa JOJKHBI OBITh
CMOTPOBBIX  JIFOKOB M | HAJEKHO 3aKPEIUICHBI U HE UMETh MTOBPEKICHUIM
BBIBOTHBIX MIPOBOJIOB
AIEKTPOJABUTATENS
2 TlpoBeputh oTCyTCT- | [Ipy1 HEOOXOIUMOCTH OYUCTUTH DICKTPOJIBUTATEITH
BHE€ Ha HAPYXKHBIX I0- | OT OTHEONACHBIX MAaTEpPHUAJIOB: MOATEKOB TOprOYe-
BEPXHOCTAX AJIEKTPO- | CMa30YHBIX MAaTEPHUAIIOB, YTOJbHOW WK U JP.
JIBUTATENSI OTHEOMAaCHBIX
MaTepHUAJIOB

TO-1 |1 IIpoectu oOcnyxu- | B moaHom o0béMe

Banue kak B EO

2 IlponyTh BHYTpEHHUE
MOJIOCTH AIIEKTPO-
JBUTATENSI CYXUM CiKa-
THIM BO3yXOM

O4ucTuTh OT TPA3U HAPYKHYIO TOBEPXHOCTD
ANEKTPOABUTATENS, CHSATH KPBIIIKH CMOTPOBBIX
Tt0KOB 35, 39, NpoYHUCTUTH KOJUIEKTOPHYIO KaMepy,
OpOAYTh  AJEKTPOABUTATENL  CYXUM  CHKAThIM
BO3yxoM. J[aBieHne Bo3myxa JOKHO OBITH OT 0,2
1o 0,25 MIla

3 OOcnyxuBaHue IIe-
TOYHO-KOJUIEKTOPHOTO
y3na. IIpoBepka orcyrteT-
BUS 3aBHCAHUS LIETOK

Yo6enuthcs momepruBanueM, uro metku 44 (43) B
mietkoaepxkarene 31 (45)  nmepememarorcs
cB0OOAHO. JIByCTOPOHHHI 3a30p MEXIy HIETKOU U
OKHOM IIIETKOJIepKaTelisd JOJDKEH OBbITh B Mpejenax
or 0,1 no 0,3 mMm. Eciam mieTtku nepeMmeniaroTcs
TYTO, BBIHYTh UX U3 LIETKOAEPKATENEH TPOYUCTUTh
OKHa  WIETKOAEp)KATeJIe  YWCTOM  BETOULIBIO,
CMOYEHHOM TEXHUYECKUM CIHPTOM WA CIHUPTO-
OEeH3MHOBOI cMechlo. Eciii mepeMeleHuo meTKu
MEIIAeT KaKoe-TM00 MEXaHWYECKOE MOBPEKICHUE
HIETKOJIEPAKATENS - YCTPAHUTh OBPEXKICHUE.
BricoTa wW3HOIIEHHOW WIETKM MOJDKHA OBITH HE
menee 25 wmm. llletkn co ckomom pabouei
MOBEPXHOCTH  MPUILIH(OBATH  MEIKO3EPHUCTON
mkypkoi. [Ipu nHeoOxomumoctu 3amenuTsh. LeTku
co ckoyioM paboueit moBepxHocTu Oonee 10 %
JOJDKHBI OBITh 3aMEHEHbI, HE3aBUCUMO OT CTENEHU
M3HOCA MO BBICOTE.

ITpu 3aMeHe MIETOK PYKOBOJACTBOBATHCA 11. 4.4.2.
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[Tponomkenne Tabnuist 4.2.1

Bunrnl
TO

HaumenoBanne o0bekTa
TO u paboTsl

Texuuueckue TpeboBaHUA

TO-1

4 TlpoBepka COCTOSHUS
KPOHIIITCHHOB, HW30JISITO-
poB M 000WM IIETKO-
JiepKarenen

[TonTssHyThs Taiiku  OonaToB  S1,  Kpemsuux
nieTKoJiepxkaTteau. MOMEHT 3aTsHKKH Traek s
KperuieHus meTkoaepxarenei 31 (45) — 16" Hwm.
[MoarstHyte Gonter  M16x40  (pucyHok  6),
KpEISIIME TUIACTUHBI C  IIETKOJEPKATEISAMHU K
KpoHIITEeHaM, U 6ontel M16X65 (pucyHok 6),
KpEISIIUE KOJBLIO C KPOHIITEHHAMH K IIUTY.
MowmenT 3atspkku 60toB — 10070 Hw.

[IpoBeputh IIEJJOCTHOCTD IPYKUH
HIETKOJIepAKATE, MepeKoc 000MBI
OTHOCUTEJIBHO  KOJUIEKTOpa, PacCTOSIHUE  OT
HIDKHETO Kpasi 000MMBI 10 paboyei MOBEepXHOCTH
KoJuiektopa (pucyHok 10). DTo paccTosiHue
JIOJDKHO OBITBH OT 2 10 5 MM.

Ha kpoHmTeiiHax 1 U305TOpax HE JOJKHO OBITh
TPEUIUH, MOBEPXHOCTh UX JOJDKHA OBITh YHCTOM.
Ounctky 000iM HIETKOAEpKATENeH MPOU3BOAUTD
J)KECTKOM BOJIOCSHOM IIETKOM, YMCTOM BETOIIBIO,
CMOYEHHOM TEXHUYECKUM CIHPTOM WU CHUPTO-
OCH3MHOBOM CMECEHIO.

[Ipu oOHapyXeHUW TpEIMH Ha TOBEPXHOCTU
U30JIATOPOB W  KPOHIUTEWHOB, H30JISATOPHl U
KPOHIITEWHBI 3aMEHUTh HOBBIMHU, HE MUMEIOIIUMU
nedexTon

S IIpoBepka cocTOsHUS
KOJUIEKTOpa

3arpsi3HEHHYI0  TIOBEPXHOCTh  KOJUIEKTOpAa U
0aHJaka Ha HAKMMHOM KOHYCE MPOTEPETh YUCTOM
BETOILIBbI0, CMOYEHHON TEXHUYECKUM CIIUPTOM HJIH
CIUPTO-OEH3MHOBOM CMECHIO.

PaGouasi mOBepXHOCTh KOJJIEKTOpA JOJKHA OBITh
[JIAJIKOW, TMOJIUPOBAHHOM,  KOPUYHEBOIO WIH
KpPacHOBATOTI'O LIBETA.

PaBHOMEpHOE mOTeMHEHME Kojulekropa 0e3
CJIE€IOB MOArapa CBHJETEIbCTBYET O HAJIUYUU
TOHKOIO M OYE€Hb IUIOTHOTO CJIOS  OKHCH
(MOJUTYpBI), MPEAOXPAHSIOUIETO KOJUIEKTOP OT
U3HOCA M yJay4uiaromero kommyrauuto. [Tonutypy
HEOOXOMMO COXPaHsATh, U HUIM(OBATH KOJUIEKTOP
TOJIBKO B CJIydae, €CJIM OH MMEET cleAbl Moarapa,
OIUIABJIEHUM M MIEpPOXOBATOCTEH, BBI3BIBAIOLIUX
YpEe3MEPHOE UCKPEHUE IETOK.
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[Tponomxkenne Tabnuist 4.2.1

Buner | HanmenoBanne o0nexra
TexHuueckue TpedOBaHUs

TO TO u paboTsl

TO-1 [Ipy Hamuumy CWIBHBIX IOATAPOB, NPUBEAIIMX K
OIUIABJICHUIO KOJUIEKTOPHBIX IUIACTUH, 3aJUPOB
paboueii HOBEPXHOCTHU KOJUJIEKTOpa U
HEPaBHOMEPHOI'O €€ M3HOCa, OJJIEKTPOJIBUraTellb
ClelyeT JAEMOHTUPOBATh, KOJUIEKTOpP MPOTOYMTb,
OPOAOPOXKUTh  MEXKIAMEIbHYI0  M30JILUI0 U
otuumdonarts (1. 4.4.1, pucyHok 11)

TO-2 | 1 [IlpousBectn o06cny- | B monmHom 06béme

sxnBadue kak B TO-1

2 3aMepuTh U3HOC LIETOK
U TpU HEOOXOJIUMOCTH
3aMEHUTDH UX

3ameny meTtok 44 (43) npousBOAUTH IO MEPE
M3HOCA COrJIaCHO peKoMeHamsm 1. 4.4.2.

[Tpu 3ameHe MIETOK UX HEOOXOJUMO MPUTEPETh HA
OPUCIOCOOJIECHMH IO  paguycy  KOJUIEKTOpa
CTEKJISIHHOM WIKYPKOW WM NPUTUPKY BBIIOJHSAIOT
MHOTOKPATHBIM TIPOTACKHUBAaHUEM TUTH(POBATHHON
mKypku ¢ 3epHuctoctbto MS50-IT mo I'OCT 3647
MEXJy KOJUIEKTOPOM U II€TKaMd B OJHOM
HaIlpaBJICHUHU.

[Inomans npuTepTO WIETKUM AODKHA OBITH HE
MeHee 75 % KOHTAaKTHOM MOBEPXHOCTH IIETKUH. Bo
n30eKaHue 3aKpyrjieHuss yrioB WIETKA TpHU
OPUTHPKE, HUIU(POBATHHYIO IIKYPKY HEOOXOIUMO
IPKUMAaTh K KOJUIEKTOPY Ha OOJIBIION ayre

3 IlpoBeputhb COCTOSIHHE

A30JIAAN 00OMOTOK
AIEKTPOJIBUTATES U
3aMEpPUTH ee
COTIPOTUBIICHUE

[TIpu ocmoTpe sikops 29 HEOOXOAUMO MPOBEPUTH
COCTOSTHUE OaHAaXeH, KIMHBEB W  H3OJIAIHH
obmoTok. He pomyckaeTcsi CKOIUICHHE YTOJbHOMN
NbUIM  Ha TOBEPXHOCTH SIKOPS M KaTyIIEK
MOJFOCHBIX. JI0OOBBIE WacTH OOMOTOK MPOTEPETh
YUCTOM  BETOIIbKD, CMOYEHHOM TEXHUYECKUM
CIIUPTOM  WJH  CIHPTO-OCH3MHOBOM  CMECHIO.
HenoctynHele M1 NpOTUpPAHUS YacCTU JBUTATENs
MPOAYTh CYXUM CXKATbhIM BO3JIyXOM TOJ J1aBJICHUEM
ot 0,2 1o 0,25 MIIa.
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[Tponomxenue Tabuuupl 4.2.1

Bunrnl
TO

HaumenoBanne o0bekTa
TO u paboTsl

Texuuueckue TpeboBaHUA

TO-2

CoenuHuTeNnbHbIE MPOBOAA HE JOJDKHBI KacaThCs
MOJIBM)KHBIX YaCTEH JBUraTeNsl, U HA U30JISIIIUU HE
JOJDKHO ObITh TOBpexkaeHuid. IloBpexaeHHbIe
MecTa WU30JsUUM OOMOTOK 3au30JIMpOBaTh U
NOKpBITh AMaibio KO-9111.
ConpoTuBiieHue U30JISILIIN
AIEKTPOABUTATENS OTHOCHUTEIBHO
JIOJKHO OBITH HE MEHEE:

- B XOJIOJJHOM COCTOSIHUM 3JIEKTPOJABUTATENS —
10 MOw;

- B HarpeToM COCTOSIHUM 3JEKTPOJIBUraTessl —
3 MOwm.

Eciu  compoTuBiieHHE€  M30JLUMMA  MEHBbIIE
yKa3aHHBIX 3HAY€HUH, TO DIIEKTPOABUTATEIb
OPOCYHIUTh CYXUM TEIUIbIM BO3ayXoM oT 60 1o
70 °C OT MOCTOPOHHETO HWCTOYHHMKA W MOBTOPHO
MPOBEPUTH COMPOTUBJICHUE U30JISIIIUU.

B nHawane cCylmikud CONPOTUBIEHUE H3OJISIUU
MOXXET HECKOJIbKO CHIKATbCs, 3aTeM HadHEeT
OBICTPO pacTH.

H3mepeHne CONMpPOTUBIEHUS OOMOTOK  BECTH
merommerpoM M1100 wa 1000 B kiacc Tounoctu
1,0

00OMOTOK
KopIryca

4  TlomosHUTH
MOIIIIUITHUKOB

CMa3Ky

[TonosHeHre CMa3Ku MOJUIMITHUKOB BBINIOJIHUTH B
COOTBETCTBUH C 1. 4.3 pykoBojacTBa «IlonosHeHue
CMa3Km»

TO-3

1 [Ipoussectu o6CITy)U-
Banue kak B TO-1, TO-2

B nosiHOM 00BbEME

2 TlpoBepuTh ycuiiue Ha-
KaTHUsl HA IIETKU

Yeunue Haxkatusi Ha mEeTKy 44 (43) 10KHO OBITh
(36X2) H, wu3mepsaT, auUHAMOMETPOM  KJjacca
TouHocTH 2,0

3 IlIpoBeputh OueHue

KOJIJICKTOpa

Ecmu Ouenue kosutekTopa oxaxercst 6omee 0,08
MM  —  3JEKTPOJBUTATENb  JAEMOHTHUPOBATH,
KOJUIEKTOP  MPOTOYUTh,  M3OJSILUI0  MEXKIY
IJJACTUHAMH  TPOJOPOXKUTH U KOJIJIEKTOP
oTuundoBaTth. bHeHHME  KOJIIEKTOpa  Mocie
omnepaiuii He 10KHO npeBbimaTh 0,04 M.
N3mepenre npou3BOAUTE UHIAMKATOPOM YacOBOTO
tuna c rexHou neaenus 0,01 Mmm
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[Tponomxkenne Tabnuist 4.2.1

Buner | HanmenoBanne o0nexra
TexHudeckue TpeOOBaHMUS

TO TO u paboTsl

Hpy- | 3ameHa NOAIIMITHUKOB [Ipu moctmxkeHnn aBTOocamocBasioM Tmpodera 200
rue ThIC. KM TIPOBECTH 3aMEHy MOIIIMITHUKOB:
BU/IbI IAPUKOBOTO paauanbHOro OJIHOPSIAHOTO
TO noamunHauka 46 — co CTOPOHBI KOJUIEKTOpa, M

POJIMKOBOTO OJHOPSTHOTO TommunHuka 47 — co
CTOPOHBI, TPOTUBOMOJIOKHON KOJIJIEKTOPY.
JleMOHTa)X, TMOJATOTOBKY K MOHTaXy M MOHTaxX
MPOBOJANTH B COOTBETCTBUU C MyHKTOM 4.4.3.

[Ipn cyxou morome peKOMEHIOBAHO IPOAYBATh JJIEKTPOJABUIATENb CYXHM
CKaThIM BO3/1yXOM Kaxble 125 yacos.

ONEeKTpOABUTATEIN  BBIACPKHUBAIOT 0€3 TMOBPEXKACHUA U OCTATOYHBIX
neopMaruii aBapHitHOe MOBbIIICHHE YaCTOThl Bpamenus 10 58,3 ¢ (3500 06/MuH.) B
TE€YEHUE 2 MHUH.

4.3 ITomosiHeHHe cCMA3KH MOAIINITHUKOB

B mpomecce akcruryaTanuu HEOOXOIUMO CBOEBPEMEHHO TIOMOJHATH CMasKy
(Tabnuma 2.2.2) noamunHukoB yepes (500125) gacoB paOoThI 3JIEKTPOABUTATENS.
KonudecTBo cMa3ku Jyisi IEPUOANIECKOTO TIOTIOTHEHUSI:

N +10
- B IIAPUKOBBIA moAMMIHUK 46 — 80 " T;

o +10
- B pOJUKOBBIN oamunHuk 47 — 30 7 r.
[TormonHeHne CMa3KW MNPOU3BOAUTH uepe3 TpyOku 2, 3, BBOpauMBaeMbie B

OTBCPCTHA B HAPYKHBIX KPbINIKAX IMOAIINITHUKOB.
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4.4 Texunueckoe 00CTyKUBAHHE COCTABHBIX YacTeil u31ens

4.4.1 Yxoa 3a KOJJIEKTOPOM
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Pucynok 11 - Otaenka miacTuH KOJUIEKTOpPa

[Tpu HanmuuuM 3aTsHKEK MU B MIPOCTPAHCTBO MEXY miactuHamu Oonee 0,2 Mm
yIaJUTh WX, O BO3MOXKHOCTH COXpPAaHSsl MOJUTYpPYy Ha KOJUIEKTOpe. 3ayCeHIIbl OT
3aTSHKEK MENU YIAlATh HEMETAUIMYECKOM IMETKOM W CyXHM CXaTbIM BO3IYyXOM.
KpymHbie 3ayceHIbl OT 3aTSHKKH MEIH YAAISATh CHEIHMaIbHBIM HOXKOM-(acOYHUKOM.

[TpoTouky, nuMpOBKY KOJJIEKTOpa NPOBOJAUTH TOJBKO Ha BpaIlaloleMCs
KOJIJIGKTOpE, BO N30ekaHue 00pa30BaHMUs MECTHBIX BRIPAOOTOK paboueil MOBEPXHOCTH.

[TpoTOUKy KOJUIEKTOpa BBIMOJHSIOT TNPU NPEBBIMICHUH PaJUANIbHOTO OUEHHS
0,08 MM, a TakKe NpU HATUYUU CHIBHBIX IOATapOB, NPUBEIIINX K OIUIABICHUIO
KOJUIEKTOPHBIX macTuH. Ilepen mpoToukoit oOMOTKY SKOps 0OepHYTh Oymaroi, o
OKOHYAHUU TMPOTOUYKH TPOAYTh CXATbIM BO3AYXOM. BBICTynmaHue OTAENbHBIX
U30JSIIMOHHBIX ~ MPOKJIAJOK  YCTPAaHUTh, BBIMOJNHASA MHPOJOPOXKKY  KOJUIEKTOpa
CHEIMaIbHBIM HHCTPYMEHTOM.

[IpoTouKy 1 MPOJOPOXKKY KOJUIEKTOPA BBIMOIHSITH MO pa3Mepam, YKa3aHHBIM Ha
pucyske 11 .

[Tocne xaxmoil 00pabOTKM KOJJIEKTOpa CHEHHATbHBIM HHCTPYMEHTOM JIJIst
IPOAOPOKKU YIAIUTh CIIPECCOBABIIYIOCS MbUIH U MEIHYIO CTPYKKY M3 Ma30B MEXIY
KOJJIGKTOPHBIMH IUIACTUHAMHU, YIIYOUTbh HMX, €CIM 3TO HEOOXOAMMO, CHSTH (hacKu
(acouHMKOM 10 pa3Mepam, yKazaHHbIM Ha pucyHke 11.

Jns  mndoBaHUS KOJUIEKTOpa Bajl AIIEKTPOABUTATENE OTCOCIUHHUTH OT
penyktopa. IlomaTh Ha 3aXHMBI 3JeKTpojaBUraress HampspkeHue ot 50 go 60 B
IOCTOSIHHOTO TOKa OT IIOCTOPOHHEro HCTOYHHMKA. Jlisi BpamieHus ABUraTens Ha
XO0JIOCTOM XO/1y YCTAaHOBUTbH HA JIBA COCEHUX ILETKOIEPKaTes 10 OJJHOM IIeTKe.
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Jns mmudoBanus npumeHsaTh nuindoBanbHyo mKypky M-50I1 TOCT 3647,
00epHYTh €€ BOKpPYI JEpEBSIHHOM KOJIOJKA C pPaJdycoM KPHUBU3HBI BHYTpPEHHEH
MOBEPXHOCTH, PABHBIM PaJInyCy KpUBH3HBI KosuiekTopa (200+2) MM, ¢ yrjiom oxBaTa
menee 30 . IllupuHa MONOTHA UUTM(OBAIBHON MIKYPKH IOKHA OBITH PaBHA LIMPHHE
paboueil TOBEPXHOCTH KOJIEKTOpa

[Tocne nuMdoBaHUS U OUYMUCTKH KOJUIGKTOPHYIO KaMepy IMpOAYyTh CYXUM
CXKaTblM BO3AYXOM H MPOYHUCTUTHh KAHABKM MEXAY KOJUIEKTOPHBIMHU IUIACTHHAMH
YKECTKOW BOJIOCSIHOM LIETKOM.

[[leTku, KOTOpBIE HCHOIB30BAIMCH MPHU NUIM()OBAHUH, 3aMEHUTH PabOYNM
KOMILUIEKTOM U BpalllaTh 3JIEKTPOJIBUTATEIb B PEKUME X0JI0CTOro xoaa 30 MuH.

4.4.2 Oco0eHHOCTH 3aMEeHbI HIETOK

ADPE;[DCTEPEMHBE Bo usbesicanue  803m0d1cHO20  nopadiceHus

NEKMPUUEeCKUM ~ TMOKOM  UAU  MPABMUPOBAHUs  NEPCOHANA  6PAWYAIOUUMCS

anekmpoogueamenem He OONYCKAEeMCs CHUMAMb UIU YCAHABIUBAMb WEMmKU, K020d
IeKMPOoO8U2aAMenb HaAX0OUMCs NOO HANPAXCEHUEM UTU 8PAUAEmCSl.

A\ srnviAEHE

Ilpu 3amene ycmano8umv WemKU B8bINYCKA OOHO2O

npeonpuamus. He oOonyckaemcsa ycmanoska Ha 0O0HOM 21eKmpoosucamene wemox

PA3HBIX MAPOK, PA3HLIX KOHCMPYKYUI.
H Cc8UCAHUe MOK0B8eOYWUX NPOBOO08 WemKU ¢ KOPNyca

wemkooepoicamens 6 CHMOPOHY WUMA UIU NeMmYWKO8 KOLIeKmopd, a makdice
nonaoauue moxKogeodyuwux nposo0oo8 8 NPOCMPAHCMBO paboue2o X00a NPYHCUHBL.

3ameny uietok 44 (43) npous3BOAUTH 10 Mepe U3HOca 1meTok. LleTku kpensTcs
K TutactTuHe Tpu momommm OontoB M8x16.48 mo I'OCT 7798 ¢ momkimamsiBaHUEM
maitos1-rposepa 8.65T" 1o TOCT 6402. MoMeHT 3aTsukku juis 6onToB M8x16.48 — 167
Hwm.

Bonr M8x16.48

[ait6a-rpoBep
8.65T

Pucynok 12 — KpenieHue meTox
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4.4.2.1 3amMeHa IeTOK B KYPKOBOM IeTKoAepxaTese 31

Tlono:keHmie A Tloxoxeniie b

BrIBOMIA MIETKH

Pucynox 13 — IlonoxkeHre HA)KUMHOTO MEXaHU3Ma MPU 3aMEHE IIETOK

Jlns 3ameHbl meToK 44 HEOOXOIUMMO OTBECTH HAXKMMHOM ITaJIel] U3 MOJI0KEeHHs
A B moJsiokenune b.

4.4.2.2 3amMeHa IeTOK B MPYKUHHOM IIIeTKOAep:xkaTee 45

Monoxexue 1

* HakHMHOH
MeXaHH3IM H oif
T HaxuMHO# T / MEXAHIIM
4 MeXaHH3M e
HzonannonHas HM30mA1HOHHAA
HzonamioHHAaA HAKITAIKA HAKTanka
| HAKIATEA ! 3
L3 43
| 20 L5
45 A
a) 0) B)

Pucynox 14 — ITonoxxeHre HA)KUMHOIO MEXaHU3Ma MPU 3aMEHE IETOK

Jlns 3ameHbl METOK 43 HE0OXOAWMO OCBOOOJIHMTH HAXXKUMHON MEXaHH3M OT
¢dukcanuu B Cieayolel nocaea0BaTeIbHOCTH:

OnycTuTh HAKMMHOW MEXaHU3M BEPTHKAIBHO BHU3 - PUCYHOK 14, a).

B omnyuieHHOM TMOJO0KEHWM MOBEPHYTh HAXKUMHOW MEXaHM3M B CTOPOHY
MpY>KMHBI PUCYHOK 14, 0).

B mnoBepHyTOM MOJOXKEHMHM TOJHATH HAXUMHOMW MEXaHU3M BBEpX —
nosoxkenue 1, pucynok 14, B). IloBepHyTh e€ro, mnpuBeAss B TOPU3OHTAIBLHOE
MOJIOKEHUE - MOJI0KeHHe 2, PUCYHOK 14, B). B 1moJ102keHUH 2 HAXKMMHOIO MEXaHU3Ma
MO>KHO BBIHYTh U3HOIIICHHYO IIETKY U BCTABUTH HOBYIO.

YCTaHOBKY NpYXKHHBI Ha HOBYIO IIETKY HPOU3BOJUTH B COOTBETCTBUM C
pucyakom 14. Ilpu 3ToM TOPSAIOK YCTAHOBKM HAXUMHOTO MEXaHW3Ma JIOJDKEH OBITh
0o0paTHBIM:
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MCXaHU3M B BCPTHUKAJIbHOC IIOJOKCHNC

- BBIBECTU HAXKUMHOM MEXaHM3M U3 TOPU3OHTAJIBHOTO ITOJIOKCHH B HAKJIOHHOC,

- B HAKJIOHHOM I10JIO’KEHUH OIYCTUTh HAXKUMHOW MEXaHU3M BHU3,;
W3 HWKHEr0 HAKIIOHHOIO TIIOJIOKEHUS IOBOPOTOM IIPUBECTH HAKUMHOU
— IIOA JEUCTBHEM MNPYKHUHBI HAKUMHOU

MEXaHU3M CaM YCTaHABIIMBAETCS B BEPXHEE BEPTUKAIBHOE MOJIOKEHUE.
[Ipu ycTaHOBKE Ha)KMMHOTO MEXaHHW3Ma B pabouee MOJOKEHHE, YOeIuTeCh B

TOM, YTO KPIOK INIAHKKW HAJCKHO OXBATbIBACT IITHIPH KOPITyCa HICTKOACPIKATCIIA.

4.4.3 JleMOHTAK M MOHTAK NMOAMIMITHNKOB

EaTVIIER EATVIIEZ
mofazoumoro FMEEHOTS  pbuotea Bomr MW20=60.48
31(L5) 76 nomoca momoca  mmopx | [laiba 20657 L2

Bomr M16x110.48

Iafba 16.651

s \
| -
/46/ 5 /2] B \xommexrop

Pucynok 15 — O6mwmit Bun snexkrpoasurarens tarosoro JJI1-600

TexHoJioru4Yeckne NPUCNOCOdIeHUS

Cko0a jy1st 3aBOAKK (B MAarHUTHYIO CHCTEMY) U BBIBOJIA SIKOPS A7808 - 0137
CbeMHUK 1711 NOJUIMITHUKOB A7815-0019
CBhEMHUK JI/KOJIBIIA YIUIOTHUTEILHOTO CO CTOPOHBI KOJUIEKTOPa AT7815-0055
CbhEMHUK 1/KOJIbLIAa YIITIOTHUTEIHHOTO A7815-0039
A7815-0029

ChEMHUK 1711 000iIMBI BHYTpEHHEH

4.4.3.1 JleMOHTaK MOAIIMITHUKOB

[Ipu 3ameHe MOoAIMITHUKOB HE00X0 MO (PUCYHOK 15):
1) CHATB KPBIIKY KOJUIEKTOPHOTO Jitoka 39 u marpyook 35;
2) orcoenuHuTh TipoBoA 18, coenuusromuii metkoaepxkarens 31 (mam 45) c

,Z[O63.BO‘1HBIM IMOJIFOCOM;
3) OTCOCAMHUTL BBIBOJIbI JATYMKOB TCMIICPATYPbI, PACIIOJIOKCHHBIX B HMIUMTAX

MOAIIMITHUKOBEIX 41, 42;
4) BeiHYTh 1IeTKU 44 (43) u3 merkonepxareneit 31 (45);
5) ¢ Topua Bajia CO CTOPOHBI MPUBOJA BBIBEPHYTH OONT 52, CHATH moaymy(dTy

(¢manerr), ycranoBneHHyto Ha moBepxHocTH (E), 1 3aKkpennTh CheMHUK;
6) c Topla Bajia CO CTOPOHBI KOJIJIEKTOPA BBIBEPHYTH OONT 52, CHATH NOTyMy Ty

(¢dmanerr), ycranoBieHHyI0 Ha moBepxHocTH ([1);
39
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7) BbIBepHYTH OonTel M16%x110.48 kpemsieHuss Hapy>KHOH MOAIIUITHUKOBOM
KPBIIIKU U CHATH KPBILLKY 40;

8) BwIBepHYTH O0aTHI M20%60.48, kpersiue TMOAMMIHUKOBBIA IIIUT CO
CcTOpoHbI mnpuBoAa 42 k craHuHe 38, OTXaThb IIUT CO CTOPOHBI mNpuBoAa 42 OT
cTaHuHHI 38;

9) oCTOpOXHO BBIHYTH AKOPb 29 BMecTe€ CO UIMTOM MOJIIMITHUKOBBIM CO
CTOPOHBI TPUBOIA 42, POJIMKOBBIM MOAIIUITHUKOM 47 U IAPUKOBBIM MOAIIUITHUKOM 46;

10) ynoxuth sxopb 29 Ha ceanoo0pa3Hyr NOACTaBKY C BOWJIOYHOW WIH
PE3UHOBOM MOJKIAIKOM;

11) cvemubiM yctpoiictBoM A7815-0055 cHsaTe konbo 14, 3areM CHATH
HIAPUKOBBIA MOAIIUITHUK 46 cheMHBIM ycTporicTBoM A7815-0019;

12

CpeMHOE yCTpOICTBO
A7815-0019

46

Pucynok 16 — JleMoHTaX TOAIIMITHUKOB

12) cHATH IIUT CO CTOPOHBI NpuBoAa 42 ¢ KphImKOi 11 U HAPY>KHBIM KOJIBIIOM
POJIMKOBOTO MOIIUITHUKA;

13) BoIBepHYTh 00sThl M16%110.48 KperieHus KPBIIIKU MOIIITUITHUKA U CHATh
Kpbiky 11;

14) cHATH HApy>XHOE KOJBLO POJMKOBOTO MOAIIMIIHUKA U3 IIATA CO CTOPOHBI
npuBoja 42;

15) cbemubiM ycTporictBoM A7815-0039 cHsATh KoabLO 15;

16) cbemubiM yctpoiictBom A7815-0029 u A7815-0019 cHATh BHYTpeHHee
KOJIbLIO POJIMKOBOT'O MOJIIMIHUKA 47 ¢ Bajla SJIEKTPOABUTATENS.

CpeMHOE yCTpOICTBO
A7815-0029

Pucynoxk 17 — JleMOHTax NOAIIMITHUKOB
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4.4.3.2 IToAroTOBKA K MOHTAXKY

[ToaroroBka K MOHTaXy MOJUIMITHUKOB BBIMIOJHSETCS B CIICAYIOIIEM MOPSIIKE
(pucynoxk 15):

1) mepen cOOpKOW OYUCTUTH OT TBUIM W TPSA3U KPBIIIKH TOIIAITHAKOB,
ITOCaI0YHBIC THE3/1a MOI ITOAIITUITHUK TOAIIHITHUKOBOTO IuTa 41;

2) TpOMBITH  yCTaHaBJIMBaeMble MOAIIMIHMKA B  6-7%  pacTBOpe
TpaHC(POPMATOPHOTO WIIM BEPETEHHOIO Macjia B O€H3MHE JI0 TTOJIHOTO YAICHHUS! CMa3Ku
1 MPOBEPUTh UX HCIPABHOCTh HA CIyX BpalllEHUEM HapYy>KHOTO KoJbla. McrpaBHbBIM
MOIIMITHUK HE JOJDKEH 3aeJaTh U IITyMETh;

3) NpoCyMNUTh MOAIIUITHUKH;

4) aHAJIOTUYHO TPOMBITH KPBIIIKK IOIIIUITHUKOB, MOCAJ0YHbIE THE3[a IO
MOAIMIMITHAKA ¥ JIAOMPUHTHBIC KAHABKU TMOMAMIMITHUKOBOTO IIUTAa CO CTOPOHBI
npuBoja 42;

5) mnpoayTe cxaThiM BO3ayXxoM. (CmazaTe M[OCaJOYHbIE MecCTa JeTajeu
MOAMIUITHUKOBBIX y3710B cMa3koi Jluton 24-Mmm 4/12-3 TOCT 21150;

6) 3anomHHTh cMmazkor Jlutom 24-Mmm 4/12-3 TOCT 21150 noammmHUKH
46,47, nonoctu A, b, B, I', TpyOku 17151 moytaum cmasku 2,3.

Pacxon cmazku JInuton 24-Mmu 4/12-3 TOCT 21150:

a) MOJIIINITHAK MapHKoBbIii 46 - 80070 r;

6) HOALIMITHIK poinKoBeii 47 - 3007 r;

B) mosocth A - 7070 1

r) mosocts b - 407 r;

1) TIoJIOoCTh B - 60+1O

e) moxocts - 7070 r.

Heobxoanmoe komuvectBo cmaszku Jluton 24-Mmu 4/12-3 TOCT 21150 na nBa
MOAIINITHUKOBBIX y3J1a — HE MeHee 1,34 kr.

Pucynox 18 — ITonosHeHne cMa3Ku B MOAIIMITHUKOBBIX y3J1aX
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4.4.3.3 MoHTaK NOJIIUITHUKOB

MoHTaX MOAIMITHUKOB BBIMIOJIHAETCS B CIEAYIOIIEM NOpsake (PUCYHOK 15):

1) ycTaHOBUTH KpBILIKY NoAmKNHUKA 40 CO CTOPOHBI KOJJIEKTOpa Ha BaI;

2) HarpeTh NOAMMMHUK 46 U BHYTpPEHHIOH 00o0iMy mnoammnHuka 47 B
3JIEKTPONEYH UK TepMocTaTe 10 Temnepatypsl o 90 no 100 °C;

3) narpets koubiia 14, 15 go remnepatypst ot 70 10 80 °C;

4) HacaguTh MOAIIMIHUK 46 1 BHYTPEHHIOIO 000MMY POJIMKOBOTO MOAIIUITHUKA
47 Ha Ban 10 ynopa B 3aIJICYUKY;

5) Hacamuth Koibla 14, 15 Ha Bam 70 ymopa K BHYTPEHHMM oOOOiMam
MOJIIUITHUKOB;

6) 3ampeccoBaTb B IIUT CO CTOPOHBI TNpHBOJa 42 HAPYXHYIO 000HMY
MOIIUITHUKA;

7) yCTaHOBUTH KpBIMIKY mommunauka 11 B IIMT cO CTOpOHBI TpuBoja 42,
BBepHYB 00JTbl M16%110.48;

8) yCTaHOBUTH IIUT CO CTOPOHBI NMPpHBOJIa 42 Ha IKOPH 29;

9) 3aBectu sikopb 29 B cucteMy MarHutHyto 30;

MpucnocobneHne ana 3aB0AKM AKOPA
B MarHWTHYIO cucTeMy
A7808-0137

Pucynoxk 19 — 3aBoaka Akops B MATHUTHYIO CUCTEMY

BHHUMAHHE
A [Ipu 3aBojke SIKOpPST B MArHUTHYIO CHUCTEMY COOJIIOIATh

OCTOPOXKHOCTB, U30€raTh KacaHus SKOPS M KOJJIEKTOpa MIETKOJEpKaTeNeld U KaTylleKk
MAarHUTHOW CHCTEMBI.

10) BBepHYTH OONTHI KPEIUIEHUS HAPY>KHOM MOIIMIMITHUKOBOM Kpblmku 11
M16x110.48 u 6oarer M20x60.48, kpersiiye MOAIIUITHUKOBBIM IIUT CO CTOPOHBI
npuBojaa 42 K CTAHUHE;

11) ycranoBuths momymy¢Tsl (¢pranub) Ha mnoBepxHocTsx I, E. Bmepuytsb
00aTHI 52;

12) NoaxIIOUUTh AATYMKUA TeMIIEpaTyphbl, pacnoyiokeHHble B mutax 41 u 42,
corjacHo cxeMe noAkitoyeHus Aatuukos (IIpunoxenue B);

13) BcTaButh mietku 44 (43) B metkoaepxkarenu 31 (45);

14) yCTaHOBUTH KPBIIIKY KOJUIEKTOPHOTO Jitoka 39 u matpyook 35.
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4.5 KoncepBanusi

KoncepBauus anextpoaBuratens o00€CIEYMBAET CPOK COXPAHSIEMOCTH [0
nepexkoHcepBauuu 3 roaa npu ycnousax xpanenus 2 o 'OCT 15150.

[Ipy nepexkoHcepBaUMM  HEOOXOAUMO  YIAdUTh  CHAEAbl  MPEbLIyIIEH
KOHCEpBAIMH, YOSIUTHCSI B OTCYTCTBUU KOPPO3MH Ha BCEX HAPYKHBIX METALTMUECKUX
MOBEPXHOCTAX 3JaekTpoasurarens. Crieapl KOppo3uu YIaauTh (€CIM OHU €CTh) C
MOMOUIBIO CTEKJISIHHOM NUTH(OBATBHON HIKYpKH Ha Oymare, 3epHHUCTOCThIO 8-16 Mo
I'OCT 6456, cMoueHHOM B MalllTMHHOM Maclie.

Meramueckue MOBEPXHOCTH AIIEKTPOJBUTATENS, MOJIBEPKEHHBIE KOPPO3UH,
00€3XUpUTh (MPOTEPETh BETOILIbIO, CMOYEHHOM B OEH3MHE; NPOTEPETh CYXOH
candeTKOoM 10 MOJTHOTO yAaJIeHUs] OCH3UHA).

[ToaroroBieHHbIE MECTa MTOKPHITH TOHKUM cjioeM cMa3ku Jluton 24-Mmu 4/12-3
I'OCT 21150.
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S XPAHEHHUE

VYcaoBus XpaHeHus 3IEKTPOIBUraTess — 1o rpynmne ycinoBuid xpanenus 2 (C) no
['OCT 15150 nns ucnonnenus Y XJI2 Ha cpok 3 roaa; 3 (OK3) mo I'OCT 15150 ms
ucnoyiHeHus T2 Ha cpok 3 roaa.

Cpox xpaHeHus 3JIEKTpoABUTaTeNs 3 rojla B HEOTAIUIMBAEMbIX XPaHUJIUIIAX C
€CTECTBEHHON BEHTWISAIMEN B MAaKpOKIMMATHYECKUX palioHaX C YMEPEHHBIM U
XOJIOJHBIM KIIUMATOM.

Temnepatypa xpanenus oT MuHyc S0 no mmoc 40 °C st ucnosniHenus Y XJ12,
oT munyc 50 no mitoc 50 °C nnsa ucnonuenus T2.

[Ipu Gosiee nnuTenbHOM XpaHeHHM 3iekTpoaBuratenbs U ero 3UII moamexar
MEePEKOHCEPBAIUU.

JIns XpaHeHusl SIEKTPOABUTATENSl IOCIE€ PEMOHTA HEOOXOJMMO MPOBECTH
KOHCEpBaLHIO 1o 1I. 4.5.
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6 TPAHCIIOPTUPOBAHMUE

A\ srmviaEnE V
H320m06umefzb omkKaszvleaem 6 eapaHmuuHOM

00CIYHCUBAHUY DNIEKMPOOBUSAMETIA, eClIU INEKMPOOsU2aAmens MmpaHcCnopmuposaics Ha
npeonpusamue — U320mMogumenb Ol 2apaHmuliHo20 peMoHma 6e3 YCmaHo8IeHHOU Ha
KOHey 8aJla cKoObl.

VYcnoBusi TpaHCHOPTUPOBAHUS  AJIEKTPOJBUraTeldsi B YAaCTU BO3JACUCTBUS
mexannueckux (pakrtopo — mo rpynmne C mo 'OCT 23216; B yactu BO3IECUCTBUSA
KJIMMATUYeCKUX (HDaKTOPOB BHEIIHEH Cpelpl — TaKkuhe K€, KaK YCJIOBHS XpaHEHus 8
(OX3) s ucnonnenus YXJI2 mo 'OCT 15150, 9 (OX1) nns ucnonnenust T2 mo
I'OCT 15150.

TpancnopTupoBaHHe 3JEKTPOJBHUraTeNsi U €ro KpEeIuleHHWEe B TPAHCIOPTHBIX
CpPEeACTBax JOJKHBI MPOU3BOAUTLCS B COOTBETCTBUU C MPaBUIIAMHU, EUCTBYIOIIUMH Ha
TpaHCNOPTE AAHHOTO BUAA. [IpuMep yCTAaHOBKHM 3JIEKTPOJBHUTATENs] B TPAHCIOPTHOM
CpeACTBe MpecTaBiieH Ha pucyHke 20.

TpancniopTUpOBaHUE ANEKTPOABUTATENS JOJKHO MPOU3BOIUTHCS:

1) ¢ ycTaHOBIEHHBIMUA Ha KOHIIBI Baja BTynkamMu U ckoOoit ([Ipunoxenue b),
MpeaoXpaHsoel Ba (MOAIIMITHUK) OT OCEBOT0 MEpPEeMENICHNUS;

2) ycTaHaBIIMBaTh OJJIEKTPOJBUTATEIb B TPAHCIIOPTHOM CPEACTBE TOJBKO
NomnepeK JBWKEHUs (HampaBJieHUE JBIXKEHUSI TpaHCIOpPTa JAOHKHO COBHAAaTh CO
CTpEJIKOW—yKa3aTesieM Ha Tape).

[lepen »skcmmyaranueil TATOBOTO 3JEKTPOJBHUrareisi yoOpaTb BCE  CIEIbI
KOHCEpBalUU.

—
o= [

Pucynoxk 20 — ITpumep yCTaHOBKH 3JEKTPOJIBUTaTENsl B TPAHCIIOPTHOM
CPEINCTBE

7 YTUJIN3ALUA

9J'ICKTpOI[BI/IFaT€HB IIOCJIC OKOHYAaHHA CpOKa IKCIIIyaTalhuHh HEC NIPEACTABIIACT
OIMaCHOCTH  OJIsA Opr}KaIOHICﬁ HpHpOI[HOﬁ Cp€abl MW 300POBbLA UYCJIOBCKAa H, B
COOTBCTCTBHMU C MECTHBIM 3aKOHOJATCIbLCTBOM, B CIICHHUAJIBHBIX MCpax 0e301acHOCTH
TP YTUJIM3AallMU HE HYKIACTCA.
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1 GENERAL INFORMATION
1.1 Introduction

This Operating Manual (hereinafter «<RE») is designed to examine structure of
the traction motors EDP-600 (hereinafter «traction motor»), and is the Manual for
exploitation and maintaining for permanent readiness for operation. RE is designed for
the staff acquainted with the fundamentals of the electrical engineering, and the
structure of the traction motor.

RE contains rules or motor preparation for operation including operation after
long-term preservation; rules of the motor preservation, storage, and transportation.

RE includes lists of principle maintenance works, probable faults, and methods
of their elimination.

When operating the traction motor, in addition to this Operating Manual the
following should be used:

- Traction motor log-book;

- Regulations for Operation of Consumer Electrical Installations;

- Safety Rules for Operation of Customers' Electrical Installations.

Climatic category NF2, T2 acc. to GOST 15150.

Identification code of the traction motor contains the following letters and digits:

EDP — DC motor;

600 — motor capacity, KW;

NF2, T2 — climatic category, and type of placement.

The manufacturer accepts no claims on the traction motor if a user fails to
follow requirements of this Operating Manual.

1.2 Safety Information

This RE contains safety warnings that must be followed during operation of
EDP-600 traction motor.

A WARNING indicates a risk of being injured.
A\ ATTENTION

indicates actions that must be exactly followed to avoid
errors during operation and technical examination of the product.

sets requirements that must be strictly followed to
avoid motor damaging, and to prevent failure of the safety measures.

1.3 Note

Positions on the figures outlined in frames are not included into the list of
details, assembly units, and spare parts represented in Annex D.
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2 DESCRIPTION AND OPERATION
2.1 Purpose of the traction motor

EDP-600 traction motor is designed to operate as a drive of the power-wheels of
BelAZ haulage trucks with the loading capacity of up to 220 tons and operated in boreal
and tropical climate.

The traction motor is a horizontal two-support four-pole DC commutator
machine with the series excitation, with two free shaft ends.

Traction motor design is represented on Figures 1, 2.

Figure 1 — Design of EDP-600 traction motor
(commutator-side view)

Figure 2 — Design of EDP-600 traction motor
(drive-side view)
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2.2 Specifications

Rated values of the traction motor are represented in Table 2.2.1.

Table 2.2.1 — Rated values of the traction motor

Value
Parameter
EDP-600 NF2 EDP-600 T2
Capacity, KW 600 540
Voltage, V 830 830
Current, A 770 693
Rated speed, rpm 910 910
Max speed, rpm 2800 2800
Efficiency coefficient, % 94 94
Rate of excitation, % 100 100
Armature winding thermal classification H H
Thermal classification of the main and F F
auxiliary coils
Operation mode S1 S1
Number of poles 4 4
Dimensions, mm 995x1527x1110 995x1527x1110
Weight, kg 3300 3300

Traction motor provides reliable operation at rated values of the climatic
categories acc. to GOST 15150 and GOST 15543.1:
1. Ambient air temperature acc. to GOST 15150 from minus 60 to 40 °C — for
NF2 category; Ambient air temperature acc. to GOST 15150 from minus 10 to 50 °C —

for T2 category.

2. Relative air humidity — below 80 % at temperature of 20 °C — for NF2
category; relative air humidity — below 80 % at temperature of 27 °C — for T2 category.
3. Class of operation relative to effect of the environmental mechanical factors

M28 GOST 30631.
The max absolute altitude is 1200 m.

Structural parameters of the traction motor are represented in Table 2.2.2.

49
I'TIMH.652441.003 PO
GPIN.652441.003 RE



Table 2.2.2 — Structural parameters of the traction motor

Value

Parameter EDP-600 NF2 EDP-600 T2
Resistance of coils insulation relative to the
case and to each other, MOhm, at least:
-at 20 °C 10 10
- at heated state 3 3
- after humidity resistance test 0,5 0,5
Armature winding thermal classification H H
Thermal classification of the main and F F
auxiliary coils
IP rating acc. to GOST IEC 60034-5:
- for traction motor IP0OO 1P0OO
- for access holes covers IP55 IP55
Traction motor weight, kg 3300 3300
Accepted value of the vibration velocity, mm/s,

2,8 2,8

below
Model of the FAG bearings located on the 6326-M-C3 or 6326-M-C3 or
commutator’s side " 6326-M-C4 6326-M-C4

Model of the FAG bearings located against the
commutator’s side "

NU226-E-XL-M1-C3

NU226-E-XL-M1-C3

- 2
Bearings grease )

Lithium grease
24-Mli 4/12-3

Lithium grease
24-Mli 4/12-3

shields, armature and poles cores, armature and
commutator sleeves, commutator cone, and
armature shaft), years

GOST 21150 GOST 21150
Total grease amount, kg 1,7 1,7
Model of brushes ¥ EG841 Y EG841 Y
(2/12,5)x40x52/56 (2/12,5)x40x52/56
TU 27.90.13-010- TU 27.90.13-010-
05758546-20 05758546-20
KLUS.685271.126-04 | KLUS.685271.284-04
or EG841 Y
EG64K ¥ TU 16-538.218
TU 3495-021- ) ¢y 175.685271.168-01
05011416-2003 (2x12.5)x40x50
FR 5103-01 ’
(2/12,5)x40x48/55
EG841 >
TU 16-538.218
KLUS.685271.168
(2x12,5)x40x50
Quantity of brushes 12 12
Figures of merit at 0.9 probability:
- overhaul time, thous. of operational km, dump 200 200
truck;
- assigned timelife till discarding (frames, end 10 10
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Table 2.2.2 (continued)

Notes

Y Bearings of other manufactures can be used provided they conform to all parameters of the
above listed bearings.

? Lithium grease of other manufacturers can be used provided it conforms to all parameters of
the above listed grease. Mixture of different greases is not allowed. The list of the Litol-24
grease equivalents is represented in the Operating Manual of BelAZ dump truck.

% Brushes of other manufactures can be used, provided their model and structure conforms to
all parameters represented in this Table.

 For traction motors with hammer-type brush holders.

® For traction motors with spring brush holders.
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2.3 Traction Motor Structure

List of the parts, assembly units, and spare parts for the traction motor is
represented in Annex D.

The traction motor (Figure 3) is a horizontal two-support four-pole DC
commutator machine with the series excitation, with two free shaft ends.

The single-row radial ball bearing 46 — on the commutator side and the single-
row roller bearing 47 located against the commutator’s side are used and the shaft
supports.

Bearing caps 40, 12, and 11 together with the corresponding bearing shields 41,
42 form chambers for retaining bearing grease and protecting bearings from foreign
matters.

The motor frame 38 has two hatches used for serving the brush assembly and
cooling air inlet. One hatch is normally closed with cover 39, the other has the pipe
connection 35 to provide the cooling air inlet.

The traction motor has the forced cooling system. Purifies cooling air is fed to
the traction motor via the pipe connection and is outlet through the windows located in
the end shield side apposite to the commutator’s side.

In the supplied design the traction motor is intended to be installed on the right
power wheel of the dump truck. To install the motor on the left power-wheel it is
necessary to change positions of the pipe connection and the cover of the commutator’s
hatch.

The core components of the traction motor are: magnetic system 30, armature
29, end shields 41, 42, and brush holders mounted on the end shields at the
commutator’s side.

Both hammer 31 and spring 45 brush holders can be used on the traction motor.
Due to the difference in the spring press force regulator’s structure it is necessary to pay
special attention to the fact of using different brushes (Table 2.2.2). Special features of
the brush replacement are also represented in Item 4.4.2.

52
I'TIMH.652441.003 PO
GPIN.652441.003 RE



31 (or L5)

[y

Figure 3 — EDP-600 traction motor
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2.3.1 Magnetic system

Magnetic system of the traction motor 30 consists of frame 38, which has four
main poles and four auxiliary poles mounted on it (Figure 4).

The main cores comprise laminated cores 28 from the sheet steel, four actuating
coils 24, 25 wound on by the copper strips, and four compensating coils 26 mounted in
slots of the main pole cores.

Auxiliary pole 27 is a core laminated from the electrical steel with a coil from
the edgeways wound copper strips that is installed on the core.

Auxiliary poles winding and the compensating winding are connected in-series
with the armature winding.

a)

38

H1
: 5 H1
|'—< K
x -|(z‘ H6 . N
! 1 ! = 1, :
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= - -
h 2 | v / g K1
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K1 = —= Al
K H6 _ / B t‘!ﬂa K2
K1 K2 p ol liex (2 B2
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| ! 7,
N K2 T4 He 7
K
o H

Figure 4 — a) magnetic system of the traction motor 6) windings electrical
connection diagram
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2.3.2 Armature

Traction motor armature 29 (Figure 5) is a core consisting from the sheet
electrotechnical steel wound on the shaft; winding laid in the core slots; and a
commutator mounted on the shaft. Armature winding is a common lap winding with
equalizing connections that is connected with commutator’s copper plates.

The commutator is made from separate commutator’s plates with mica-resin
insulation installed between the plates.

Commutator plates are joined in a circle and are clamped by the commutator
Collector plates assembled in a circle, clamps with a collector sleeve and a pressure
cone. Mica collars are mounted between commutator’s plates to isolate them against the
sleeve and the pressing cone.

The armature winding is connected to the commutator’s plates by soldering the
winding ends into risers of commutator plates.

29

Armature winding

Commutator

Armature core

Figure 5 — Armature of traction motor

56
I'TINH.652441.003 PO
GPIN.652441.003 RE



2.3.3 End shields

The end shields of the traction motor (Figure 6) are the cast machine finished
components, which are cast from the steel 20L GOST 977.

The end shield 41 installed on the commutator’s side has four brackets 36,
which fasten one brush holder 31 (or 45), with three brushes 44 (or 43) each. The brush
holders actuate the device regulating brush pressure force.

The end shield on the drive 42 side has four contact surfaces, which mounting
surface is determined by the customer.

L6 (63)

Protect. washer
BOILIVITOX

Washer 10.65g . 31 (or 45)
- A

w
.

18
Bushing

&, . f‘ :
51 4 V \ Bolt M16x40

Nut M8-7H Q > \Washer 16.65g
Washer 8.65G U\ o e s
Washer / \ \ S /
8x1.4.01.08 v

Embranchme

Bolt M16x65
\Vasher 16.65

Splint 4x36

Contact surface

42

Figure 6 — End shield of the traction motor

57
I'TINH.652441.003 PO
GPIN.652441.003 RE



2.3.4 Temperature sensors

The traction motor is equipped with the temperature control sensors (heat
resistors) for compensation coils and bearings (Annex C).

Temperature sensors are the thin film sensors TO92 Pt100 manufactured by
«Heraeusy.

Installation point and labeling of the temperature sensors wires are represented
in Annex C.

Sensors terminals 2000 mm length are placed in the upper part of the frame.

If necessary, integrity of the heat resistors can be controlled. Resistance of the
heat resistors at 20 °C is (107,8+0,3) Ohm. The maximum value of a constant voltage
applied to the contacts of the harness 16 - 300 mV, the maximum measurement current
is 3 mA.

Min resistance of the temperature sensors circuit insulation between the
terminals 1-2, 3-4, 5-6, and the case is 50 MOhm. Insulation resistance can be
controlled at voltage U = (1000+100) V.

Equipment for the combined operation with sensors installed in the motor is not
included into manufacturer’s supply.

Figure 7 — Temperature sensors
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2.4 Labeling

Labeling of the traction motor is made on two plates fastened to the frame on the
output terminals side and includes the type, version, technical specifications, and No of
technical conditions that are used for motor supply; serial number and the date of
manufacture.

Labeling of the motor output terminals located in the upper parts of the frame on
the commutator’s side is made on their contact surfaces.

Labeling of the transport packaging includes indication of the product type, and
destination point, as well as any other additional signs and warnings shall be made
according to GOST 14192.

Example of the traction motor labeling is represented on Figure 8.

S 3nEK1-ronBurn‘Eﬂ"

NOCTORKHOrO TOKA

oaAn-600T2 N

A
A 8308 saowpT 1847 ¢

693
KIACC MGOI\RL\V\V‘S . bl
P00

jAckoi ®epepa
Gpenaro 8 POCCHACKON o

Figure 8 — Example of the traction motor labeling
2.5 Transport packaging

A wooden box II-1 type, acc. to GOST 10198 (the reduced-weight package can
be used under agreement with the customer) is used as the transportation packaging of
the traction motor.

Spare parts preserved and put into the welded film package shall be fastened on
the box bottom using a steel stripe.

The packing sheet is placed into the shipping documentation on the external side
of the box.

Technical documentation (RE, and the log-book) shall be put into the welded
film package into the wooden pocket on the box inner side.

When transporting using the enclosed transport without overloads, the reduced-
weight package that provides undamaged condition of the traction motor and contact
details that are normally not protected against corrosion, moisture, dirt, and mechanical
impacts acc. to GOST 23216. Example of the traction motor packaging is represented
on Figure 9.

If the traction motor is to be delivered in the reduced-weight package all spare
parts, and technical documentation preserved and welded into the film packages shall be
fastened on the packaging bottom.
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The shipping documentation (packing sheet) shall be welded in the film package
and fastened on the packaging bottom.

Figure 9 — Example of the traction motor packing
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3 INTENDED USE

AWARNING When the traction motor is cleaned using the

compressed air, flying dust and particles can harm the staff located immediately close
to the motor. Thus, the staff must be equipped with the personal protection means, as
well as must pass training on using them.

A LIS Brackets, bars, and fastening elements should be stored
within the entire period of the traction motor operation. In case of any handling of the
motor unloaded from a dump-truck, the shaft end must be fastened for the bearing
safety purpose. Otherwise the warranty servicing of the traction motor shall be
cancelled.

to operate electric motor if the inspection hatch cover,
or the connection pipe are removed.

to operate on a dump truck paired with an electric
motor of a different type, from other manufacturers.

3.1 General indications on traction motor operation

For proper traction motor servicing it is necessary to study its structure and
operation first. When operating the traction motor, it is necessary to follow the safety
rules according to Par. 3.4 of this Operating Manual.

During motor operation it is necessary to regularly perform maintenance of the
traction motor.

If the motor shall be stored for a long-time period, it is necessary to perform
preservation of the motor, as well as timely perform maintenance of the motor during
the entire storage period.

A record concerning the traction motor putting into operation must be entered
into the log-book, section «product while in-service recordy. The copy of this page of
the log-book shall be sent to the address of the Technical Control Dpt. of the
manufacturing company as follows: Sibelectroprivod LLC, 69/5 Petukhova Str.,
630088, Novosibirsk, Fax: +7(383) 285-00-26.

3.2 Preparation of the traction motor for operation

Prior to mounting the traction motor on a dump truck, it is necessary to
demothball the traction motor as follows:

1) remove paper, film, and preserving grease from the external end of the shaft,
support surfaces of the frame, plates and outputs of the motor windings; release the
windings outputs from fastening cords;

2) unscrew two pins from the squeezing holes of the bearing cap to remove the
bracket securing the shaft against axial displacements (Annex B);
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3) unscrew bolts from the shat end to release the shaft ends from sleeves;

4) remove the cardboard that plugs the commutator’s hatches holes;

5) wipe the commutator’s working surface with a clean cloth wetted with
technical alcohol or the alcohol-gasoline solution;

6) manually check the shaft rotation. Rotation in both directions must be smooth
free from seizing;

7) low the traction motor with the dry compressed air and test the insulation
resistance. If the measured resistance is less than the value represented in Table 2.2.2,
dry the motor with the dry warm air with the temperature of 60 to 70 °C supplied from
the external source, and then repeat measurement of the insulation resistance.

In the beginning of drying insulation resistance can reduce to some extent, and
later increase rapidly.

If during the drying the insulation resistance is not recovered, it is necessary to
check state of insulation for each section of the electric circuit and eliminate defects if
there are any.

Timely maintenance, and exploitation of the traction motor in adherence with
guidelines of this RE are the guaranty of the motor’s long-term operation.

Prior to switching on the traction motor, which was not used for a long time it is
necessary:

1) to clean the external surface of the traction motor from dirt and dust, blow
with the compressed air;

2) to check operability of the commutator hatch cover, and make sure its sealing
1S in proper state;

3) to wipe the operating surface of the commutator and the band on the pressing
cone with a clean cloth wetted with the technical alcohol or the alcohol-gasoline
solution;

4) to check the state and reliable fastening of the brackets, brush holders,
brushes, and conductive wires of brushes;

5) to test the winding insulation resistance. If the measured value does not
conform the value set in Table 2.2.2, dry the winding.

Recommended analogues of ethyl alcohol for maintenance of the
generator - see Appendix E.

3.3 List of probable operation faults, and methods of their elimination

A\ ATTENTION

any component of the traction motor can be opened,
repaired, or replaced only after it is confirmed that the fault was caused by damaging of
this component.

If any faults are discovered during operation of the traction motor, it is
necessary, first of all, to establish the reason caused such fault, make sure there are no
any broken wires, or improper contact connections in all circuits.

The list of probable faults and the methods of their elimination are represented
in Table 3.3.1.
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Table 3.3.1

Fault

Probable reasons

Methods of elimination

1.1 Brush sparkling

1.1.1 Commutator is dirty

Wipe the commutator with a clean
cloth wetted with technical alcohol or
the alcohol-gasoline solution

1.1.2 Improper selection
of brushes after any repair
works

Replace brushes 44 (43) for the
brushes indicated in Table 2.2.2

1.1.3 brushes are seized in
the brush holder cartridge

If brushes 44 (43) travel stiffly, clean
their side surfaces (including surfaces
between the brush halves) until they
travel freely.

Provide the gap between a brush and
the cartridge of 0.1 to 0.3 mm

1.1.4 improper condition
of brushes (fractures, burn
marks, weak adherence to
commutator)

Grind in brushes 44 (43) to the
commutator using the fine sand paper
with the graininess class of M-50P
GOST 3647, or replace the brushes

1.1.5 Distance between
the working surface of the
commutator and the brush
holder case exceed the
allowed value

Set the allowed distance to the

commutator’s surface from 2 to 5 mm
(Figure 9)

1.1.6 Uneven circular
distance of the
commutator between the
brushes of separate brush
holders after any repair
works

For proper installation of brushes 44
(43) it 1s necessary to put a band of
paper outlined into equal parts
according to the number of brush
holder onto commutator and under
brushes.

1.1.7 Brush holders are
not securely fastened and
vibrate

Tighten nuts on bolts 51, which fasten
brush holders 31 (or 45). The nuts
tightening moment to fasten the brush
holders must be 16" N.

Tighten bolts M16x40 (Fig. 6) that
fasten plates with brush holders to
brackets 36, and bolts MI16%x65
(Figure 6) that fasten the brackets ring
to the shield. The bolts tightening
momentis 100" Nm

1.1.8 Uneven pressure
force on brush holders’
springs on brushes

Make sure the springs location on
brushes 44 (or 43) are not displaced.
The pressure force on a brush must be
(362) N, to test it use the force gauge
with the accuracy rate of 2.0
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Table 3.3.1 (continued)

Fault

Probable reasons

Methods of elimination

1.2 Blackening of
some commutator’s
plates located at a
certain distance
from each other

1.2.1 Some plates of the
commutator protracted or
retracted

Grind the commutator, and slot the
insulation between plates

1.2.2 Inter-winding fault
of the armature

If there are any burrs on the neighbor
plates of the commutator, remove the
burrs with a sharp scraper, and grind
the commutator with the sand paper
(Par.4.4.1  «Commutator  mainte-
nance»).

Inspect all risers and eliminate short
circuits if there are any

1.3 Blackening of
each second or third

1.3.1 Insulation is visible
between the commutator

Slot the insulation between the
commutator plates. If necessary, grind

plate of the |plates and polish the commutator (Par. 4.4.1
commutator «Commutator maintenance»)

1.4 Brushes vibrate, |1.4.1 Unsmooth surface| Grind the commutator and slot the
make excessive |of the commutator, or the| insulation between the commutator

noise; the commu-
tator has the burn
marks; commutator
1s blackened, has
the wave-form
surface; brushes are
heated excessively

commutator runouts

plates (Par. 4.4.1 «Commutator
maintenance»). The runout must not
exceed 0.04 mm

1.4.2 Insulation is visible
between the commutator
plates

Slot the insulation between the
commutator plates. If necessary, grind
and polish the commutator (Par. 4.4.1
«Commutator maintenance»)

1.4.3 Brushes are
mounted improperly after
any repair works

Correct brushes position to place them
at equal circular distance based to the
amount of commutator’s plates. The
brush axis must be in parallel with the
commutator’s axis.

The distance to the commutator
surface must be 2 to 5 mm (Figure 10,
b), the normal gap between the brush
and the cartridge is 0.1 to 0.3 mm

1.5 Flashing on
commutator,

arching effect

1.5.1 Brushes are placed
improperly  after any
repair works

Check position of brushes 44 (or 43)
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Table 3.3.1 (continued)

Fault

Probable reasons

Methods of elimination

1.5.2 Short circuits
of the external
circuit

Clean external surfaces of the traction
motor from dust and dirt, purify the
places of arching from the metal flows,
grind the commutator, check the
commutator runout and pressure force
of brushes onto the commutator (the
brush pressure force must be
(36+£2) N), install brush holders
properly (Figure 10, a), blow the
traction motor with compressed air,
measure resistance of the motor
windings insulation relative to the
case.

Resistance of the motor windings
insulation relating to the case must be
at least:

- 10 MOhm for the cold traction
motor;

- 3 MOhm for the heated motor

Figure 10 — Position of brush holders

Follow these rules to fasten brush holders 31 (or 45):
- axes of the neighbor brush holders’ windows must be mutually perpendicular;
- axes of the brush holders’ windows must coincide with the main pole axes;
- brush holders must be equally-spaced from the working surface of the commutator,
with the gap of 2-5 mm.
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Table 3.3.1 (continuation)

Fault

Probable reasons

Methods of elimination

2 Reduced
insulation resistance

2.1 Dumping insulation
wetting

Open commutator’s hatches 35, 39 and
dry windings with the dry warm
compressed air with the temperature of
60-70 °C supplied from the external
source, then repeat the insulation
resistance test.

In the beginning of drying the
insulation resistance can be reduced,
but later it will grow rapidly.

Measure insulation resistance with the
megohmmeter M1100 on 1000 V,
accuracy rate 1.0

2.2 Contamination of the
pressing cone band

Clean the band with a brush, wipe it
with a clean cloth wetted with the
technical-grade alcohol or alcohol-
gasoline mixture

2.3 Mechanical damage
of the output wires
insulation or destruction
of the sealing bushing

Recover damaged insulation and

discover reason of its destruction

3 Bearing
overheating

3.1 Bearings became dirty
during assembly, dirty
grease or insufficient
amount of grease inside
the  bearing  blocks,
greases from difference
manufacturers are mixed,
bearings parts are broken
or worn out, bearings are
mounted lopsidedly,
radial gaps in bearings too
small, friction in bearing
units sealings

Inspect bearings 46 and 47, sleeves
and end shields 41, 42. Eliminate
discovered faults, replace bearings

(Par. 4.4.3 «Assembly and
disassembly of bearingsy)
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Table 3.3.1 (continuation)

4 Increased run-out
and fractures of the
brushes

4.1 Brushes sparkling,
overpressure of brushes
onto the commutator,
gaps between the brushes
and walls of the brush

holders exceeding the
admissible  commutator
beating, commutator’s

working surface is dirty,
inadequate treatment of

Make sure the brush unit is properly
assembled, brush 44 (43) pressure
force must be (36+2) N, recover the
working surface of the commutator,
dry the brushes, polish fractures of
brushes using fine emery paper. If
necessary, replace brushes or brush
holders 31 (45)

the commutator’s
working surface, wet
brushes

5 Insulation fault Insulation wetting, loosen| Check insulation resistance (Table
fastening of terminal| 2.2.2), open commutator’s hatches and
connections, or| dry windings. If a terminal or
mechanical damage of]| connection is damaged, recover the

their insulation; fragility
and hygroscopic behavior
of insulation due to large
and long-term winding
overheating during motor
overloads; natural
insulation  deterioration,
mechanical damage of the

insulation during
assembling and
disassembling  of the
traction motor, overloads
provoked by  circuit

breakouts, damages of the
armature winding in case
the winding is improperly
laid into special slots

damaged insulation. If it is impossible
to recover damages replace pole coils
or armature 29 with the damaged
insulation
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3.4 Safety measures for the traction motor operation

In case of installation, maintenance, or operation of the traction motor it is
necessary to follow safety rules accepted by the customer. Only the persons that passed
the test on Rules of technical operation of the electrical equipment and Safety Rules, as
well as the staff studied the structure and operation rules of this traction motor.

Traction motor servicing rules shall conform to the requirements of GOST
12.2.007.0, GOST 12.2.007.1, GOST 12.1.004, POTEE (Occupational Safety Rules for
operating electrical equipment), and this RE.

When a dump track or the diesel unit is working, the traction motor is under
voltage that is dangerous for the service staff. Thus, any works on maintenance or repair
of the motor can be performed only if the diesel unit is switched off.
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4 TECHNICAL MAINTENANCE

ATTENTION
A When replacing the brushes only the brushes

manufactured by the same producer can be used. It is not allowed to install brushes of
different marks, or structures on one traction motor.

to use bearings with the expired warranty period on the

traction motor!
4.1 General indications

To provide proper condition of the traction motor it is necessary to perform
throughout maintenance of the motor in accordance with indications of this Operating
Manual.

Only the persons that passed tests on Rules of technical operation of the
electrical equipment for the end consumers, Rules of the electrical equipment structure,
and Safety Rules, as well as the staff studied the structure and operation rules of this
traction motor are allowed to perform maintenance of the motor.

During each maintenance of the traction motor it is necessary to enter a
corresponding record in the motor log-book, “Equipment maintenance record”
section. A copy of the log-book’s page with the latest record concerning the motor
maintenance must be submitted to the Technical Control Department of the
manufacturer to the address as follows: Sibelectroprivod LLC, 69/5 Petukhova Str.,
Novosibirsk, 630088; Fax: +7 (383) 285-00-26.

Types and periodicity of the traction motor maintenance applicable to the
exploitation duration are represented in Table 4.1.1.

Table 4.1.1
Types of maintenance Maintenance periodicity
Daily maintenance (EO) Everyday
Maintenance 1 (TO-1) Each 250 hours
Maintenance 2 (TO-2) Each 500 hours
Maintenance 3 (TO-3) Each 1000 hours
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4.2 Procedure of traction motor maintenance

Procedure of the traction motor maintenance is represented in Table 4.2.1.

Table 4.2.1
Types
of Name of the
main- maintenance Technical requirements
tenan- | object and work
ce

EO 1 Perform visual | Covers of the inspection hatches 35, 39 must be closed
inspection of | and be firmly against the entire perimeter of the cover.
locks and sealing | The output wires must be securely fastened and have no
of the inspection | damages
hatches and
output wires of
the traction motor
2 Make sure there | If necessary clean the traction motor from any flammable
are no flammable | materials: residuals of fuels and lubricants, coal and
materials on the | other dust.
external surfaces
of the traction
motor

TO-1 |1 Maintenance | On a full scale.
same as EO

2 Blow all inner

cavities of the
traction motor
with the

compressed air

Clean the external surface of the traction motor, remove
covers of inspection hatches 35, 39, clean commutator’s
chamber, blow the traction motor with the dry
compressed air. Air pressure must be within 0.2 to 0.25
MPa

3. Maintenance of
the collector-and-
brush  assembly
unit. Test for
absence of brush
seizing

Pull to make sure that brushes 44 (43) move freely inside
brush holder 31 (45). The two-sided gap between a brush
and the brush holder window must be within 0.1 to 0.3
mm. if brushes travel tightly remove them from the brush
holders and clean the windows with a clean cloth wetted
with technical alcohol or the alcohol-gasoline solution. If
the brush is blocked due to any mechanical damage of
the brush holder, eliminate such damage.

Height of the worn-out brush must be at least 25 mm.
Grind brushes with fractures on the working surface with
the fine sand paper. If necessary, replace the brush.
Brushes, where fractures on the working surfaces exceed
10% must be replaced regardless of the height wear.

To replace the brushes, follow Par. 4.4.2
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Table 4.2.1 (continued)

Types
of Name of the
main- maintenance Technical requirements
tenan- | object and work
ce
TO-1 |4 Inspection of| Tighten nuts of bolts 51 that fasten brush holders. The nuts

condition of
brackets, 1nsula-
tors and brush
holders’ cartrid-
ges

tight moment for fastening brush holders 31 (45) —
16 Nm.

Tighten bolts M16x40 (Figure 6) that fasten plates with
brush holders to brackets, and bolts M16x65 (Figure 6) that
fasten the right with brackets to the shield. The bolts tight
moment is 100""° Nm.

Check integrity of the brush holders’ springs and make sure
there is not cartridge displacement relative to commutator,
and check the distance from the cartridge lower edge to the
working surface of commutator (Figure 10). This distance
must be within 2 to 5 mm.

Brackets and insulators must have no cracks; and their
surface must be clean. Clean brush holders’ cartridges with
a rough bristle brush, and clean cloth wetted with technical
alcohol or alcohol-gasoline solution.

If any cracks are discovered on surfaces of brackets or
insulators, replace them with new free from defects

5 Inspection of
commutator
condition

Clean dirty surface of the commutator and the pressure
cone band with a clean cloth wetted with technical alcohol
or alcohol-gasoline solution.

The working surface of the commutator must be smooth,
polished brown or reddish in colour.

Even darkening of the commutator without burn marks
indicates presence of the thin and dense layer of oxide
(brush film) that protects the commutator against wearing
out and improves commutation. The brush film must be
retained, and commutator must be grinded only if it has the
marks of burning, melting, and roughness that provoke
excessive brushes sparkling.

If there are strong burns that lead to melting commutator’s
plates, burrs on the working surface of the commutator, or
uneven wearing out of the surface, the traction motor must
be repaired, commutator must be slotted to lay the bar-to-
bar insulation, and grinded (Par. 4.4.1, Figure 11)
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Table 4.2.1 (continued)

Types
of
main-
tenan-
ce

Name of the
maintenance
object and work

Technical requirements

TO-2

1 Maintenance
same as TO-1

On a full scale.

2 Measure
wearing out of
brushes, replace if
necessary

Replace brushes 44 (43) to make in process of wear
according to guidelines Par. 4.4.2.

When replacing the brushes that must be smoothed out acc.
to the commutator radius using glass sand paper; it can be
also done by multiple pulling sand paper with the
graininess M50-P acc. to GOST 3647 in one direction
between the commutator and brushes.

The ground surface of the brush should be at least 75 % of
the contact surface of the brush. To avoid rounding of brush
corners during smoothing out, the sand paper must be
pressed to the commutator at the major arch

3 Inspect con-
dition of the
motor  winding
insulation, and
measure its
resistance

During inspection of armature 29 it is necessary to check
bands, key bars and windings insulation. Accumulation of
the coal dust of the armature surface and pole coils is not
admitted. The facial parts of the windings must be wiped
with clean cloth wetted with technical alcohol or alcohol-
gasoline solution. Part of the traction motor inaccessible for
wiping must be blown with dry compressed air with
pressure of 0.2 to 0.25 MPa.

Connection wires must not come in contact with movable
parts of traction motor, the insulation must be free from
damages. Damaged areas of windings insulation must be
isolated and painted with enamel KO-9111.

Resistance of the traction motor windings insulation
relative to the case must be at least:

- 10 MOhm for the cold traction motor;

- 3 MOhm for the heated traction motor.

If insulation resistance is below the above indicated values,
the traction motor must be dried with the dry warm air at
temperature of 60 to 70 °C supplied from the external
source, that then repeat measurement of insulation
resistance.

In the beginning of drying insulation resistance can reduce
to some extent, and later increase rapidly.

Winding insulation must be measured by the megohmmeter
M1100 for 1000 V, with the accuracy rate of 1,0
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Table 4.2.1 (continued)

Types
of Name of the
main- maintenance Technical requirements
tenan- | object and work
ce
TO-2 |4 Add grease to| Add grease to bearings according to procedure set in Par.
bearings 4.3 «Adding grease» of this Manual
TO3 |1  Maintenance | On a full scale.
same as TO-1,
TO-2
2 Check brush | Pressure force on brush 44 (43) must be (36+2) N, it can be
pressure force measured with the force gauge, accuracy rate 2,0
3 Check | If commutator’s runout exceeds 0,08 mm it is necessary to
commutator disassemble the traction motor, slot insulation between the
runout commutator's plates, and grind the commutator. Runout of
the commutator after repair must not exceed 0,04 mm.
Use the dial gauge with the division value of 0,01 mm to
measure runout.
Other | Bearing When dump truck haulage reaches 200 thous. km perform
types | replacement bearings replacement as follows: the single-row radial ball
of bearing 46 — on the commutator’s side, and the single-row
main- roller bearing 47 on the side opposite to commutator.
tenan- Disassembly, assembly preparation, and assembly must be
ce performed in accordance with Par. 4.4.3.

During the dry weather it is recommended to blow the traction motor with the

dry compressed air each 125 hours.

Traction motors sustain emergency increase of the rotation frequency of up to

58.3 s (3500 rpm) without any damages or residual deformations for 2 min.

4.3 Adding grease to bearings

During operation it is necessary to timely add grease (Table 2.2.2) to bearings

each (500£25) hours of the traction motor operation.

Amount of grease for regular adding:
- to the ball bearing 46 — 80"’ g;

+10

to the roller bearing 47 - 30"~ g.
the grease must be added via tubes 2, 3, screwed into holes in the external

bearing caps.
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4.4 Maintenance of the equipment components

4.4.1 Commutator maintenance

A-A O b

3 0_2411
A08°+5°
o W

Figure 11 — Finishing commutator’s plates

If there are any copper spurs above 0.2 mm high between the plates, they must
be removed, and retain the brush film on the commutator, if possible. To remove burrs
from the copper spurs, use a nonmetal brush and dry compressed air. Large burrs can be
removed by a special chamfering knife.

Slotting, and grinding of the commutator shall be performed on a rotating
commutator only to prevent local wearing out of the working surface.

Commutator slotting shall be performed in cases of the increased radial runout
above 0.08 mm, as well as in case of the strong burn marks that led to commutator’s
plates melting. Prior to slotting wrap the armature winding with paper, and after slotting
blow it with the compressed air. Protracted insulation spacers must be eliminated by
making reslotting of the commutator with a special tool.

Reshaping and reslotting of the commutator must be done according to
dimensions indicated on Figure 11.

After each processing of the commutator with the special slotting tool remove
the compressed dust and copper chips from the slots between the commutator plates,
deepen the slots if necessary, and make chamfers acc. to dimensions on Figure 11.

To grind the commutator, disconnect the traction motor shaft from the reducer.
Supply 50-60 V DC voltage from an external source to the traction motor clamps. To
provide idle rotation of the motor install one brush on two neighbor brush holders.

For grinding use the sand paper M-50P GOST 3647, wrap it around a wooden
block with the curve radius of the inner surface equal to the curve radius of the
commutator (200+2) mm, and the wrapping angle below 30". The width of the sand
paper must be equal to the width of the working surface of the commutator.
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After grinding and cleaning blow the commutator chamber with dry compressed
air and cleanse slots between the commutator plates with a rough bristle brush.

Brushes used for grinding must be replaced with a new working set and rotate
traction motor in the idle mode for 30 min.

4.4.2 Specificities in brush replacement

AWARNING To avoid damaging by electric current or hurting
personnel by rotating motor, it is not allowed to remove or install brushes when the
traction motor is under voltage or is rotating.

AATTENTION During replacement install brushes of the same model
manufactured by one producer. Installation of brushes of different models or structures
is not allowed.

_to allow hanging of conductive wires towards the

shield or commutator’s raisers, as well as presence of conductive wires within the
spring working travel area.

Replace brushes 44 (43) to make in process of wear according. The brushes
must be fastened to the plate using bolts M8x16.48 acc/ to GOST 7798 with inserting a
split washer 8.65G acc. to GOST 6402. The tight moment for the bolts M8x16.48 is
16" Nm.

Bolt M8x16.48

Split  washer
8.65G

Figure 12 — Fixing brushes
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4.4.2.1 Replacement of brushes in hammer-type brush holders 31

A position B position

Brush outputs

Figure 13 — Position of a pressing device during brushes replacement

To replace brushes 44 move the pressing rod from A position into B position.

4.4.2.2 Replacement of brushes in spring brush holders 45

Position 1

Pressing device

Pressing device

A Pressing device —
Insulating Insulating
Insullaring I patch patch
atch
43
13 43
. 40 L5
45 K5
~
a) 0) B)

Figure 14 — Position of the pressing device during brushes replacement

To replace brushes 43 release the pressing device from the lock in the order as
follows:

1) Pull-down the pressing device — Figure 14, a).

2) In the lower position turn the device towards the spring, Figure 14, b).

3) In the rotated position push the pressing device upward - position 1, Figure
14, c). Rotate it to put into horizontal position - position 2, Figure 14, d). When the
device is in position 2 the worn-out brush can be removed and a new one installed.

Installation of the spring on a new brush can be performed in accordance with
Figure 14. Procedure of the pressing device assembling is reverse to the disassembling
procedure:

- change the pressing device position from the horizontal into inclined;

- in the inclined position pull down the pressing device;

- from the lower inclined position rotate the device into vertical position, under
spring force the pressing device shall move into upper vertical position.
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When returning the pressing device into operational position, make sure the
plate hook securely holds the rods of the brush holder case.

4.4.3 Assembly and disassembly of bearings

Figure 15 — General view of the traction motor EDP-600

Machining attachment

Bracket for winding up (into magnetic system) and unwinding A7808 - 0137
armature

Remover tool for bearings A7815-0019
Remover tool for sealing ring on the commutator side A7815-0055
Remover tool for sealing ring A7815-0039
Remover tool for the inner cartridge A7815-0029

4.4.3.1 Bearings disassembling

When replacing bearing it is necessary to (Figure 15):

1) remove a cover of the commutator hatch 39 and sleeve 35;

2) disconnect wire 18 connecting brush holder 31 (or 45) with the auxiliary
pole;

3) disconnect output terminals of the temperature sensors mounted in end
shields 41, 42;

4) remove brushes 44 (43) out from the brush holders 31 (45);

5) on the shaft end side unscrew bolt 52, remove a half-coupling (flange)
mounted on surface (F), and fasten the remover tool;

6) on the shaft end on the commutator side unscrew bolt 52, remove a half-
coupling (flange) mounted on surface (E);

7) unscrew bolts M16x110.48 on the fastening external bearings cap and remove
cover 40;

8) unscrew bolts M20x60.48 that fasten end shield on the drive-side 42 to frame
38, press the shield on the drive side 42 against frame 38;
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9) carefully remove armature 29 together with the end shield on the drive-side
42, roller bearing 47, and ball bearing 46;

10) place armature 29 on a saddle-shaped support with a felt or rubber spacer;

11) use the remover tool A7815-0055 to remove ring 14, then remove ball
bearing 46 using the remover tool A7815-0019;

12

Remover tool
A7815-0019

Figure 16 - Dismantling of bearings

12) remove the shield on the drive-side 42 with cover 11, and external ring of
the roller bearing;

13) unscrew bolts M16x110.48 fastening bearing cap, and remove cover 11;

14) remove external ring of the roller bearing from the shield on the drive-side
42;

15) use the remover tool A7815-0039 to remove ring 15;

16) use the remover tools A7815-0029 and A7815-0019 to remove inner ring of
the roller bearing 47 from the traction motor shaft.

Remover tool
A7815-0029

Figure 17 - Dismantling of bearings
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4.4.3.2 Preparing for installation

The preparation to the bearings’ installation must be performed as follows
(Figure 15):

1) prior to assembling clean bearings caps, and bearing mounting seats in the
end shield 41;

2) wash the bearing to be installed in the 6-7 % solution of the insulating or the
spindle oil with gasoline up to the total removal of grease and check their proper
operation by ear rotating the external ring. The fault-free bearing must not seize or
produce strange noise;

3) dry bearings;

4) in the same manner wash bearing caps, bearing mounting seats, and
hydrodynamic grooves of the end shield on the drive-side 42;

5) blow with compressed air. Lubricate mounting seats of the bearing units
using lithium grease 24-Mli 4/12-3 GOST 21150;

6) fill bearings 46, 47, cavities A, B, C, D, and tubes for grease supply 2,3 with
lithium grease 24-Mli 4/12-3 GOST 21150.

Consumption of the lithium grease 24-Mli 4/12-3 GOST 21150:

a) ball bearing 46 - 800" g;

6) roller bearing 47 - 300" g;

B) A cavity - 707" g;

r) B cavity - 40" g;

1) C cavity - 60"'° g;

e) D cavity - 70" g.

Required amount of the lithium grease 24-Mli 4/12-3 GOST 21150 — at least
1,34 kg per two bearing assembly units.

Figure 18 — Replenishment of lubricant in bearing assemblies
4.4.3.3 Bearing assembling

Bearings assembling must be performed in the order as follows (Figure 15):
1) install bearing cap 40 on the commutator-side onto the shaft;
2) heat bearing 46 and the inner cage of bearing 47 inside the electric oven or

the thermostat up to 90 to 100 °C;
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3) heat rings 14, 15 up to 70 to 80 °C;

4) mount bearing 46 and the inner cage of the roller bearing 47 onto shaft collar
up to stop;

5) set rings 14, 15 onto shaft up to stop to the inner bearing cages;

6) press the external bearing cage of the bearing inside the shield on the drive-
side 42;

7) screw in bolts M16x110.48 to install bearing cap 11 into the shield on the
drive-side 42;

8) install the shield on the drive-side 42 onto armature 29;

9) wind in armature 29 inside magnetic system 30;

| tool for winding the armature

into magnetic system
A7808-0137

Figure 19 - Winding the armature into the magnetic system

A\ ATTENTION

When winding the armature inside the magnetic system
pay special attention and avoid touching armature and commutator, brush holders and
magnetic system.

10) screw in bolts 11 M16x110.48 for fastening external bearing cap and bolts
M20%60.48 fastening the end shield on the drive-side 42 to the frame;

11) set half-couplings (flanges) onto surfaces E, F. Screw in bolts 52;

12) connect temperature sensors mounted in shields 41 u 42, according to the
sensors connecting diagram (Annex C);

13) insert brushes 44 (43) into brush holders 31 (45);

14) mount cover of the commutator hatch 39 and sleeve 35.

4.5 Preservation

Preservation of the traction motor provides shelf time prior to represervation of
3 years acc. to storage terms 2 under GOST 15150.

During represervation it is necessary to remove residuals of the previous
preservation, and make sure that all external metal surfaces of the motor have no
corrosion. Remove corrosion (if any) using glass sand paper with the graininess 8-16
acc. to GOST 6456 wetted in motor oil.

Metal surfaces of the traction motor suffering from corrosion must be deoiled
(wiped with the cloth wetted in gasoline and wipe it with the dry cloth until the full
removal of gasoline).

Cover the treated areas with a thin layer of the lithium grease 24-Mli 4/12-3
GOST 21150.
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5 STORAGE

Traction motor storage terms acc. to the storage terms 2 (C) acc. to GOST 15150
for the NF version for 3 years; 3 (ZhZ) acc. to GOST 15150 for T2 version for 3 years.

Traction motor storage period is three years for unheated facilities with natural
ventilation in the macroclimatic area with boreal climate.

The storage temperature is from minus 50 to 40 °C for the NF version, and from
minus 50 to 50 °C for T2 version.

For the longer storage the traction motor and its spare parts are subject of
represervation.

For the storage of the traction motor after repairing it is necessary to perform
represervation acc. to Par. 4.5.
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6 TRANSPORTATION
AATTEI\TIOI\ the manufacturer shall cancel warranty servicing of the
traction motor in case such motor was transported to the manufacturer for the warranty
repairing without a bracket mounted on the shaft end.

Terms of the traction motor transportation are the C group for the mechanical
factors affection acc. to GOST 23216; and for the climatic environment factors are the
same as the storage terms 8 (OZhZ) for NF version acc. to GOST 15150, and 9 (OZhl)
for T2 acc. to GOST 15150.

Transportation of the traction motor and its fastening inside transportation
means shall be performed in accordance with the rules valid for such type of transport.
Example of the traction motor installation inside the transportation vehicle are
represented on Figure 20.

Transportation of the traction motor shall be performed:

1) with the sleeves installed on the shaft end and the bracket (Annex B) securing
the shaft (bearing) against the axial displacement;

2) mount the traction motor inside the transport means against the travelling
direction only (direction of the transport traveling must coincide with the directional
arrow on the crate).

Prior to exploitation of the traction motor remove all residuals of the previous
preservation.

/j SO 66

o
Figure 20 — Example of mounting the traction motor inside the transportation
means
7 DISPOSAL

After the expiry of the service life the traction motor forms no danger for the
environment and human health. Thus, according to the local legislation this equipment
does not require any special safety measures for the disposal.
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Taomuma A.1
Table A.1

Ipuioxkenue A
(cpaBO4HOE)
CcbU104HbIE HOPMATUBHBIE TOKYMEHTHI

Annex A
(Reference)
Reference regulatory documents

O6o3HaueHne TOKyMEeHTa
Document designation

HaumenoBanue nokymeHTa
Document name

I'OCT 12.1.004-91
GOST 12.1.004-91

CCBT. Iloxapnas 6e3omacHocTsb. OO0mIMe TpeOOBaHUS
SSBT (Occupational safety standards system). Fire
Safety. General Requirements

I'OCT 12.2.007.0-75
GOST 12.2.007.0-75

CCBT. M3nenust  3IEKTPOTEXHUYECKHUE. O6mue
TpeboBaHMs 6€30MaCHOCTH
SSBT. Electrical equipment. General safety requirements

I'OCT 12.2.007.1-75
GOST 12.2.007.1-75

CCBT. MamuHbl  3JEKTPUYECKUE  BpAIAOIIHECH.
TpeboBanus 6e30macHOCTH
SSBT. Rotating electric machines. Safety requirements

I'OCT 977-88
GOST 977-88

OTtnuBkY cTanpHbie. O0LIME TEXHUYECKUE YCIOBUS
Steel castings. General specifications

I'OCT 3647-80
GOST 3647-80

Marepnaibl nunoBaIbHbIE. Knaccudukanmus.
3epHUCTOCTh U 3€PHOBOI cocTaB. MeToabl KOHTPOJIS
Abrasives. Grain sizing. Graininess and fractions.

Test methods

I'OCT 6402-70
GOST 6402-70

[ITai16b1 pykuHHBIE. TEXHUYECKHUE YCITOBUS
Lock washers. Specifications

['OCT 6456-82
GOST 6456-82

[Ixypxka nuirndoBaibHas OyMakHast
Abrasive paper. Specifications

I'OCT 7798-70
GOST 7798-70

bonTel ¢ mecTurpaHHONW rOJOBKOW Kilacca TOYHOCTH B.
KoncTpyknus n pasmepsl

Hexagon bolts, product grade A. Construction and
dimensions

I'OCT 8273-75
GOST 8273-75

bymara obeprounas. TexHuueckue ycIoBuUs
Packing paper. Specifications

I'OCT 8865-93
GOST 8865-93

Wz nenust ANEKTPOTEXHUIECCKHE. Knaccer
HArpeBOCTONKOCTH SJIEKTPOTEXHUIECKON N3OIISIUH
Electrical insulation systems. Thermal evaluation and
classification

I'OCT 9569-2006
GOST 9569-2006

bymara napapunupoBanHas. TexHuueckue ycnoBus
Paraffined paper base. Specifications

['OCT 14192-96
GOST 14192-96

MapkupoBka rpy3os
Marking of cargoes
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[Tponomkenne Tabnuist A. 1
Table A.1 (continued)

O06o3HaueHne TOKyMEHTa
Document designation

HaumeHnoBaHue JOKyMeHTa
Document name

I'OCT 10354-82
GOST 10354-82

[Tnenka monuaTUIICHOBASA. TEXHUYECKUE YCIOBHS
Polyethylene film. Specifications

I'OCT 10198-91
GOST 10198-91

SAumuku  nepeBsiHHBIE sl Tpy30B maccoit cB. 200 1o
20000 kr. O61mune TeXHUYECKUE YCIOBHS

Wooden boxes for weights of mass over 200 up to
20000 kg. General specifications

I'OCT 13344-79
GOST 13344-79

Mlkypka  mmdoBaibHAas  TKaHEBasg  BOJOCTOMKasl.
TexHuueckue yciaoBus

Waterproof abrasive cloth. Specifications

I'OCT 15150-69
GOST 5150-69

Mainuael, TpuOOpsl U JAPYrUe TEXHUUCCKUE H3ICIHS.
VcnonHeHus: Ui pa3ivyHbIX KIUMATHYECKUX PaiOHOB.
Karteropuu, yciioBUS OSKCIUTyaTallid, XpaHCHHS U
TPAHCIIOPTUPOBAHUS B JacTh BO3JICHCTBUS
KJIUMATHYECKUX (PaKTOPOB BHEIIHEH CPEJIbI

Machines, instruments and other industrial products.
Modifications for different climatic regions. Categories,
operating, storage and transportation conditions as to
environment climatic aspects influence

I'OCT 15543.1-89
GOST 15543.1-89

M3nenus anektporexHudeckue. OOmue TpeOOBaHUS B

4acTH  CTOMKOCTM K  KJIMMAaTHYECKUM  BHEITHUM
BO3JCHCTBYIOMUM (haKTOpaM
Electrical and other industrial products. General

requirements for resistance to environment -climatic
factors

I'OCT 21150- 2017
GOST 21150-2017

Cwmaska JIutoin-24. TexHu4eCcKHe yCI0BUs
Grease Litol-24. Specification

I'OCT 23216- 78
GOST 23216-78

N3 nenus ANEKTPOTEXHUYECKHE. XpaHeHue,
TPaHCIOPTUPOBAHUE, BPEMEHHAsI IMPOTUBOKOPPO3UOHHAS

3amuTa, ynakoBka. OOmme TpeOOBaHUS U METO/IbI
VICIIBITAaHUN
Electrotechnical — products.  Storage, transportation,

temporary corrosion protection and packing. General
requirements and test methods

I'OCT 30631-99
GOST 30631- 99

OO6mue TpeboBaHUA K MallldHaM, ONpubopaM U JIPyruMm
TEXHUYECKUM M3ACIUSIM B  YaCTH CTOHMKOCTH K
MEXaHWYECKUM BHEIIHUM BO3JCHCTBYIOIUM (haKTOpam
IPU KCILUTyaTaluu

General requirements for machines, instruments and other
industrial products as to environment mechanical stability
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[Tponomkenne Tabmuipt A. 1
Table A.1 (continued)

O603HaueHne TOKyMEeHTa
Document designation

HaumenoBanue nokymeHnra
Document name

I'OCT IEC 60034-5-2011
GOST IEC 60034-5-2011

Mamunbel  35eKTpUYecKue Bpamarommecs. Yacte 5.
Knaccudukanus creneneit 3ammrbl, 00eCIEYUBAEMBbIX
000JI0YKaMH Bpallaimuxcs dekrpuyeckux mamut (Koa
IP)

Rotating electrical machines. Part 5. Classification of
protection degrees provided by the integral design of
rotating electrical machines (IP code)

[1OT23
POTEE

[lpaBuna 1O oxpaHe Tpyda TpH OIKCILTyaTaluu
DIIEKTPOYCTAHOBOK

Occupational Health and Safety Rules for the Operation
of Electrical Installations
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IIpuioxenue B
(CnpaBouHoe)
Cenenusd o gatunkax. Cxembl MOJKIIOYEHUS

Annex C
(reference)
Sensors data. Connecting diagrams

Ta6muna B1. JlaTunku, npuMeHsieMble B 3JIEKTPOIBUTaTEIIC
Table C1. Sensors used in the traction motor

Ne MecTo ycTaHOBKH JlaTuuk IIprumeuanue
B Place for installation Sensor Note
K .
ATyHIRa PaGounii
1 KOMIICHCAIlMOHHAS :
: : Active
Compensating coil .
o AUMIHIKOBbI y3e1 TOHKOTUICHOYHBIN JATYHK
' TO92 Pt100 pupma «Heraeus» .
) CropoHa KoJUIeKTopa PaGounii
Be%rgrfr;s;zg?z&lemt' Thin film sensor TO92 Active
- Pt100 manufactured by «Heraeus»
[ToAmMIHUKOBBIN y3€l.
Cropona npuBoja Pabounii
3 : : :
Bearing assembly unit. Active
Drive side
Cxema 1
Diagram 1
Hatuuk TO92 Pt100
Sensor TO92 Pt100
MapkupoBka mpoBOIOB Haznauenwue
Wires labeling Purpose
OT noAIIMITHUKA CO CTOPOHBI KOJUIEKTOpa
1-2 : )
From bearing on the commutator side
OT noAMMITHUKA CO CTOPOHBI IPUBOAA
3_4 : h
From bearing on the drive side
Ot 0OMOTKH
5-6 1
From winding
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Ipuioxenue I

(O6s3aTenpHOR)
Karanor geraneit, COOpOYHBIX €IUHUI] M KOMITIEKTYIOIINX HA
DJIEKTPOABUTATEND
Annex D
(mandatory)
List of details, assembly units, and components of the traction motor
Ta6muma I'1
Table D1
No Konnuectro
Haumenosanue Knumarnueckoe
03. O06o03HaueHne B U3JEINU Cchlika
No M3 nenns Designation Qty per Ref. HCTIOTHCHHC
" Article ' Climatic version
pos. product
I'TINH.753136.001-01 YXJI2
1 HItyuep I'TINH.753136.001-02 1 Puc. 3 T2
Connection pipe GPIN.753136.001-01 Fig. 3 NF2
GPIN.753136.001-02 T2
I'TIMH.747194.001 YXJI2
) TpyOka I'TINH.747194.001-01 1 Puc. 3 T2
Tube GPIN.747194.001 Fig. 3 NF2
GPIN.747194.001-01 T2
I'TINH.747116.005 YXJ12
3 TpyOxa I'TINH.747116.005-01 1 Puc.3 T2
Tube GPIN.747116.005 Fig. 3 NF2
GPIN.747116.005-01 T2
I'TINH.741234.009 YXJ12
4 [TnacTuna I'TINH.741234.009-01 4 Puc.6 T2
Plate GPIN.741234.009 Fig. 6 NF2
GPIN.741234.009-01 T2
5 Kiun I'TINH.741221.045 48 Puc.4 YXJI2, T2
Keybar GPIN.741221.045 Fig. 4 NF2, T2
6 Koun I'TINH.741221.050 48 Puc.4 YXJI2, T2
Keybar GPIN.741221.050 Fig. 4 NF2, T2
7 [Mpoxnanka I'TINH.741132.100 48 Puc.4 YXJI2, T2
Spacer GPIN.741132.100 Fig. 4 NF2, T2
g [Mpoxnanka I'TINH.741132.100-01 48 Puc.4 VXJI2, T2
Spacer GPIN.741132.100-01 Fig. 4 NF, T2
9 [Mpoxnaaka I'TINH.741132.101 16 Puc.4 VXJI2, T2
Spacer GPIN.741132.101 Fig. 4 NF2, T2
10 [Mpoxnanka I'TINH.741132.101-01 16 Puc.4 YXJI2, T2
Spacer GPIN.741132.101-01 Fig. 4 NF2, T2
Kpbimka I'TINH.712452.038 YXIJI2
B I S —— I'TINH.712452.038-01 1 ch.3, 15 T2
Bearing cap GPIN.712452.038 Fig.3, 15 NF2
GPIN.712452.038-01 T2
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[Tponomxenne Tabmuisi .1
Table D.1 (continued)

No KonuuectBo
HaumenoBanue KinnmaTtuueckoe
103. O0o3HaueHne B U3JEINU Cchlika
Ne Hsnenus Designation Qty per Ref. VCTIOTHETHE
- Article ’ Climatic version
pos. product
Kpsbimka Puc.3,
12 | mommmummka I'TIMH.712452.037 1 1?, 16 VX2, T2
. GPIN.712452.037 Fig.3, NF2, T2
Bearing cap 15.16
I'TIMH.711655.004 VX2
13 Vmioraenue I'TIMH.711655.004-01 1 Puc.3, 15 T2
Sealing GPIN.711655.004 Fig.3, 15 NF2
GPIN.711655.004-01 T2
I'TIMH.711141.188-01 YXJI2
14 Komnbiro I'TIMH.711141.188-02 1 Puc.3, 15 T2
Ring GPIN.711141.188-01 Fig.3, 15 NF2
GPIN.711141.188-02 T2
I'TIMH.711141.196 Puc.3, YXJI2
15 Komnbiro I'TIMH.711141.196-01 1 15,17 T2
Ring GPIN.711141.196 Fig.3, NF2
GPIN.711141.196-01 15,17 T2
16 Kryr I'TIMH.685621.075 1 Puc.3, 7, VX2, T2
Harness GPIN.685621.075 Fig.3,7, NF2, T2
17 Kryr I'TIMH.685621.074 1 Puc.7 VX2, T2
Harness GPIN.685621.074 Fig.7 NF2, T2
I'TIMH.685617.040 YXJI2
18 | MposoxWire I'TIMH.685617.040-01 ) ch.6 T2
GPIN.685617.040 Fig.6 NF2
GPIN.685617.040-01 T2
I'TIMH.685617.027 YXJI2
19 [IpoBox I'TINMH.685617.027-01 4 Puc.3 T2
Wire GPIN.685617.027 Fig.3 NF2
GPIN.685617.027-01 T2
I'TIMH.685617.028 YXJI2
20 [IpoBox I'TIMH.685617.028-01 1 Puc.3 T2
Wire GPIN.685617.028 Fig.3 NF2
GPIN.685617.028-01 T2
71 [una I'TIMH.685523.029 1 Puc.4 VXJI2,T2
Bus GPIN.685523.029 Fig.4 NF2, T2
2 [una I'TIMH.685523.027 ) Puc.4 VXJI2,T2
Bus GPIN.685523.027 Fig.4 NF2, T2
73 [Iuna I'TIMH.685523.022 1 Puc.4 VX2, T2
Bus GPIN.685523.022 Fig.4 NF2, T2
04 Ilf(‘;‘;}{)”;‘:ﬂ TTINH.685425.017 5 Puc.4 VXI2,T2
i GPIN.685425.017 Fig.4 NF2, T2
Pole coil
75 Karymika I'TIMH.685425.017-01 ) Puc.4 VX2, T2
nomtocHastPole coil | GPIN.685425.017-01 Fig.4 NF2, T2
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[Tponomxenne Tabmuisi .1
Table D.1 (continued)

Ne KomnaectBo
HaumenoBanue KinnmaTtuueckoe
I103. O06o3HauecHue B M3JCIUU Ccrlika
No Wanenus Designation Qty per Ref. HCTIOTHCHHE
- Article ' Climatic version
pos. product
» fj;ﬁgjaummaﬂ TTINH.685421.046 A Puc.4, 15 VX2, T2
i .| GPIN.685421.046 Fig.4, 15 NF2, T2
Compensating coil
- Ea";;‘]‘l’l‘;gﬂ TTIVH.684419.005-01 A Pic.4 VXJI2, T2
: GPIN.684419.005-01 Fig.4 NF2, T2
Pole coil
Cepreumik I'TINH.684331.017 YXJI2
723 | momocHt I'TIMH.684331.017-01 4 ch.4 T2
Pole core GPIN.684331.017 Fig.4 NF2
GPIN.684331.017-01 T2
I'TIMH.684263.022 Puc.3, YXJI2
29 SIkopb I'TIMH.684263.022-01 1 15,19 T2
Armature GPIN.684263.022 Fig.3, NF2
GPIN.684263.022-01 15,19 T2
Cucrena I'TINH.684114.016 YXJI2
30 | varmermas I'TIMH.684114.016-01 1 ch.3,4,19 T2
Magnetic system GPIN. 684114.016 Fig.3,4,19 NF2
GPIN. 684114.016-01 T2
[lerxkonepxarens | I'TIMH.685112.010 Puc.6, 10, VXII2
31 KYPKOBBIN I'TIMH.685112.010-01 4 13 T2
Hammer-type GPIN.685112.010 Fig.6, 10, NF2
brush holder GPIN.685112.010-01 13 T2
I'TIMH.434121.005 Mpmoske- YXJI2
3 TepmopesucTtop I'TINH.434121.005-01 1 e B T2
Thermal resistor GPIN.434121.005 Annex C NEF2
GPIN.434121.005-01 T2
33 | Tepvopesncrop | [TIMIH.408714.005 | Hfl’;ﬂeog‘e' VXJI2, T2
Thermal resistor GPIN.408714.005 NF2, T2
Annex C
34 Pykas I'TIMH.302640.001-01 4 Puc.9 YXJI2, T2
Sleeve GPIN.302640.001-01 Fig.9 NF2, T2
I'TIMH.302621.018 YXJI2
35 [MaTpy6ox I'TIMH.302621.018-01 1 Puc.3 T2
Connection sleeve | GPIN.302621.018 Fig.3 NF2
GPIN.302621.018-01 T2
I'TIMH.301567.001 YXJI2
36 KpoHnrureiin I'TIMH.301567.001-01 4 Puc.6 T2
Bracket GPIN.301567.001 Fig.6 NF2
GPIN.301567.001-01 T2
I'TIMH.301361.021 YXJI2
37 Komsito I'TIMH.301361.021-01 1 Puc.6 T2
Ring GPIN.301361.021 Fig.6 NF2
GPIN.301361.021-01 T2
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[Tponomxenne Tabmuisi .1
Table D.1 (continued)

No KonuuectBo
HaumenoBanue Kiumaruueckoe
103. O0o3HaueHne B U3JEINU Cchlika
Ne Hsnenus Designation Qty per Ref. VCTIOTHETHE
" Article ' Climatic version
pos. product
I'TIMH.301311.057 YXII2
33 CranuHa ['TIMH.301311.057-01 1 Puc.4, 15 T2
Frame GPIN.301311.057 Fig4, 15 NF2
GPIN.301311.057-01 T2
I'TIMH.301261.031 YXII2
39 Kppika ['TINH.301261.031-01 1 Puc.3 T2
Cover GPIN.301261.031 Fig.3 NF2
GPIN.301261.031-01 T2
Kpbltika ['TINMH.301179.012 YXII2
40 | noxummmxa I'TIMH.301179.012-01 1 ch.3 T2
Bearing cap GPIN.301179.012 Fig.3 NF2
GPIN.301179.012-01 T2
I ['TINH.301174.094 YXII2
R [ — I'TIMH.301174.094-01 1 ch.3,6, 15 T2
End shicld GPIN.301174.094 Fig.3,6,15 NF2
GPIN.301174.094-01 T2
I ['TINMH.301116.087 YXII2
s S [ — I'TIMH.301116.087-01 1 PITIC.3, 15 T2
End shicld GPIN.301116.087 Fig.3, 15 NF2
GPIN.301116.087-01 T2
[Merka OI'-841
(2x12,5)x40x50
(IpyXKUHHBII KJIKOC.685271.168 YXJI2
43 metkoaepxkarens) | KIIFOC.685271.168-01 12 Puc.6, 14 T2
Brush EG-841 KLUS.685271.168 Fig.6, 14 NF2
(2x12,5)x40x50 KLUS.685271.168-01 T2
(Spring brush
holder)
[Merka OI'-841 KJIFOC.685271.126-03 YXII2
(2x12,5)x40x52/56 | KJIITFOC.685271.126-04 T2
Hletka OI'-64K ®P.5103-01 YXII2
(2x12,5)x40x48/55
(KypKoBBIit
44 HIETKOACPKATEh) 12 Puc.6, 13
Brush EG-841 KLUS.685271.126-03 Fig.6, 13 NF2
(2x12,5)x40x52/56 | KLUS.685271.126-04 T2
Brush EG-64K FR.5103-01 NF2
(2x12,5)x40x58/55
(Hammer-type
brush holder)
IlleTkoepiaTers OKAP.301541.094 YXII2
LR I — OKAP.301541.094-01 4 Plflc.6, 14 T2
Sorine brush holder EKAR.301541.094 Fig.6, 14 NF2
pring EKAR.301541.094-01 T2
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[Tponomxenne Tabmuisi .1

Table D.1 (continued)

Ne KomnaectBo
HaumenoBanue KinnmaTtuueckoe
I103. O06o3HauecHue B M3JCIUU Cchblika
No M3 nenns Designation Qty per Ref HCTIOTHCHHC
- Article ' Climatic version
pos. product
Puc.3,
IMoamumnuuk 6326-M-C3 15.16 VXJI2, T2
46 | dupmel FAG Wm/or 1 Fig 3 NF2. T2
FAG bearing 6326-M-C4 15 1 6’ ’
HoxpummHmk IEC% VXJI2, T2
47 | dbupmel FAG NU 226-E-XL-M1-C3 1 D ’
FAG bearing Fig 3, NF, T2
15,17
MomHnTaxHas
KJIeMMa (pUpMBbI
WAGO YXJI2, T2
4| WAGO Field- No224-104 13 - NF2, T2
wiring terminal
blocks
49 Cwmaska Jluron 24 MJIu 4/12-3 1.7xT m4.4.3.2 VXIJI2, T2
Lithium grease 24 MLi 4/12-3 1.7 kg p.4.4.3.2 NF2, T2
KoMIuiekT ctangapTHOTO Kpereska Ha Prc.6 VXII2, T2
50 | uzgenue D AI1-600 1 Fig.6 NF2. T2
Set of standard hardware for EDP-600 ’ ’
I'TIMH.758131.008-01 YXII2
51 Boanr I'TIMH.758131.008-03 2 Puc.6 T2
Bolt GPIN.758131.008-01 Fig.6 NF2
GPIN.758131.008-03 T2
I'TIMH.758121.023 VXII2
57 Boanr I'TIMH.758121.023-01 ) Puc.15 T2
Bolt GPIN.758121.023 Fig.15 NF2
GPIN.758121.023-01 T2
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Ipuiaoxenue /|
PexomenmyemMblie aHAJIOTW 3TUIIOBOTO CIIUPTA
Annex E
Recommended Ethyl Alcohol Counterparts
1 N30onpunoBslii ciupT (M30IPHUHON)
1 Isopropyl alcohol (isopropanol)

2 HE®PAC-C 50/170
2 NEFRAS-C 50/ 170

3 Cniuproben3uHoBas cMmech (1:1).
3 Alcohol gasoline mixture (1: 1).
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