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1 OBIIME CBEJEHUSI
1.1 BBenenue

Hacrosimee PykoBojnctBO mo  akcmiyatanuu (B ganbHedmeM  «PDOy)
IOpEeIHA3HAYEHO [UIsl M3y4deHHs ycrpoiictBa snekrpoasurareneid OJI1-800 (B
JaNbHEUIIEM <«OAIEKTPOJBUTATENbY)) U  SBJISETCS PYKOBOACTBOM IO YXOAYy B
OKCIUTyaTalli W TOJAJEP)KaHUI0O B TOCTOSHHOM TOTOBHOCTH e€ro kK pabore. PO
npeaHa3HayeHo JJisi TMEepCOHala, O3HAKOMJIEHHOTO C OCHOBAaMHU 3JIEKTPOTEXHHKH,
KOHCTPYKLMEH 3JIEKTPOIBUraTeNs TATOBOTO.

B PD u3noxeHsl mpaBuiia MOATOTOBKU 3JIEKTPOJBUTATENS K AKCIUIyaTalluy, B
TOM 4YHCIIe TOCe [JIMTEIbHOTO XpaHEHHWs, NpaBWiIa KOHCEPBALWHU, XPaHEHUS WU
TPaHCHOPTUPOBAHUS SIIEKTPOABUTATEIS.

B PD npuBeneHs! nepeyHr OCHOBHBIX padOT MPU TEXHUYECKOM OOCITyKUBaHUH,
BO3MOYKHBIE HEUCIIPABHOCTH U METOJIbI UX YCTPAHEHHUS.

[Ipu sKcruTyaTaniuu 31eKTPOABUTATENsl, KpOME HacTosALero PO, 10noiMHUTEIbHO
PYKOBOZCTBOBATbHCSL:

- TACHOPTOM 3JIEKTPOABUTATENS;

- MpaBWIaMH TEXHUYECKOM IKCIUTyaTaIiH 3IIEKTPOYCTAaHOBOK
MOTPEOUTESIMU;

- TMpaBWIaMH TEXHUKH OE30MaCHOCTH TPHU IKCIUTyaTallUd SJIEKTPOYCTAHOBOK
MOTPEOUTEISIMHU.

Bug kmumatnueckoro ucnojiHeHus Y XJ12, T2 mo I'OCT 15150.

B ycnoBHOM 0003Hau€HHUM JIEKTPOABUTATENSI OYKBBI U ITU(pbl 0003HAYAIOT:
- OMII — snexTpoaBUTaTEIh MOCTOSIHHOTO TOKA;

- 800 — MOILIHOCTB ANEKTpOABUTATENS, KBT;

- YXJI2, T2 — BUJ KITUMATUYECKOTO UCTIOJIHEHHUS M KATETOPUS Pa3MELICHHUS.

Ilpu  mnecoOnwoOenuu  mpedosanuii  Hacmoawez0  PyKo8oOCmea  nHo
IKCHIyamayuu  peKiamayuu Ha  INeKmpoosuzamenv  U320MOeuUmMenemM He
RPUHUMAIOMCAL.

1.2 Undopmanus no TexHuke 0e30MacHOCTH

B Hacrosmem PO nmpuBomsTCs mpemyrnpexaeHus Mo 0e30MacHOCTH, KOTOPhIE
HEO0OXO0IMMO COOTIOIATh MPH dKCIUTyaTanuu ekrpoasuratess 3/11-800.

A]IP EJOCTEPEXEHHE YKa3bIBa€T HA BO3MOXHOCTb IIOJIyYEHHUs TPABM.

A\ BEmviaEIE y
YKa3bIBa€T Ha JACUCTBHUA, KOTOPBIC CICAYET TOYHO

BBIIOJIHATE BO H30€KaHHWE OIIMOOK IIpru SBKCIUTyaTalluMd KW TCXHHUYCCKUX OCMOTpax
N30SI,

yCTaHaBIMBaeT TpPeOOBAaHMs, HAPYIICHHE KOTOPBIX
MOJKET IMPHBECTH K IMOBPEKICHHUIO JJICKTPOJBHUTraTeNsA, K HAPYIICHUIO Mep
0€30I1aCHOCTH.
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1.3 Ilpumeuyanue

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/I1-800 mpeanaszHadeH s pabOTHI B Ka4eCTBE MPUBOAA
MOTOP-KOJIEC KaphepHBIX aBTocamocBaioB «benA3» rpyzonombemMHoCcThIO 10 240
TOHH, SKCIUTYaTUPYEMBIX B YCIOBUSIX YMEPEHHO-XOJIOIHOTO U TPOMUYECKOTO KJIMMATOB.

DNeKTpOABUTATENh MPEACTABISIET COOOM JBYXOMOPHYIO IIECTHUIOIIOCHYIO
KOJUIEKTOPHYIO MAIlIMHY [OCTOSSHHOTO TOKAa TOPU30HTAJIbHOTO HCIIOJHEHHS C
NOCJIeIOBATEIbHBIM BO30YXIECHUEM, C IByMs CBOOOJHBIMU KOHIIAMH BaJia.

Mojienb 3JeKTPOABUraTENs IPUBEAEHA HA pUCYHKaX 1, 2.

Pucynoxk 1 — Mopnens anekrpoasuratens S11-800
(BUI CO CTOPOHBI KOJIEKTOPA)

Pucynok 2 — Mogens anextpoasurarens J/11-800
(BUI CO CTOPOHBI MPUBO/IA)
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2.2 TexHn4eCKHE XaPAKTEePUCTHKH

HomuHnanbHbie mapaMeTpsl 3J€KTPOIBUTaTeNs IpUBeAeHbI B Tabnuie 2.2.1.

Ta6nuna 2.2.1 — HomuHaabHbIE TapaMeTphl SJIEKTPOIBUTATEIIS

3HaueHHne
HaumenoBanue
2 1I1-800 YXJI2 I1I1-800 T2
MomtHoCcTh, KBT 800 720
Hanpsioxenue, B 890 890
Tok, A 980 882
HomunanpHas yactoTta BpamieHus, 00/MUH 600 600
MakcuMalibHasi 4acToTa BpalieHus, 00/MuH 2000 2000
Koaddunment nonesnoro neucteus, % 92 92
Crenienb BO30yxaeHMs, Y0 100 100
Knacc HarpeBoCTOMKOCTH M30JISIIUN o o
OOMOTKH SIKOpS
Kitacc HarpeBOCTOMKOCTH U3OJISLIUH F F
KaTYIIKH TJIABHBIX U JOOABOYHBIX MTOJFOCOB
Pexxum paboThl S2 S2
Yucito moJirocoB 6 6
["aGaputHbie pa3Mepbl, MM 1200x1493x1200 | 1200x1493x1200
Macca, kr 4500 4500

DOnekTpoABUraTesib 00ecleynuBaeT HAASKHYI0 paboTy MpU HOMHMHAJIBHBIX
3HayeHusx kimMmaTudeckux gakropoB o 'OCT 15150 u I'OCT 15543.1:
1. Temneparypa okpyxaromero Bo3ayxa no I'OCT 15150 or munyc 60 no
witoc 40 °C — gyt ucnonnenus: Y XJI2; remnepaTypa OKpyKaroliero Bo3ayxa
o 'OCT 15150 ot munyc 10 go mitoc 50 °C — qyist ucnionnenus T2.
2. OTtHOCcHTENbHAS BIAXKHOCTH Bo3Aayxa He Oonee 80 % mpum Temmeparype
15 °C— nna ucnonnenus YXJI2; oTHOcUTENbHAsi BIXXHOCTh BO3AyXa HeE

6omnee 80 % mpu Temneparype 27 °C — qiis ucronHeHus T2.

3. I'pynma »skcrutyaTaliud B 4acTH BO3ACHCTBUS MeEXaHUYECKUX (HaKTOPOB

BHemHen cpensl M28 'OCT 30631.

ITpu sTOoM HaubombIas BEICOTA HAJl ypoBHEM Mops 1200 m.
KoHCTpyKTHUBHBIE ITapaMeTphl JJIEKTPOABUTATENS IPUBEICHBI B TabuIe 2.2.2.
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Tabnuma 2.2.2 — KoHCTpYKTHUBHBIE TapaMETPhI AIEKTPOABUTATES

HaunmeHnoBaHue mapamMmeTpa

3HaueHue

OAI1-800 YXJI2 OI1-800 T2

CornpotuBieHue W30JISIIAN 00MOTOK
OTHOCHUTEJILHO KOpItyca U Mexay coboi, MOwm,
HE MEHee:

10 10
- npu 20 °C 3 3
- B HArPETOM COCTOSIHUU 0.5 0.5
- II0CJIE UCIIBITaHUS HA BJIArOyCTOMYUBOCTD ’ ’
Krnacc HarpeBOCTOMKOCTH M30JILUA OOMOTKHU u 0
SIKOPSI
Krnacc HarpeBOCTOMKOCTH HM3OJSIIIUM KATYIIKU F F
TJIABHBIX U J0OABOYHBIX MOJIKOCOB
Crenenb 3aIIUTHI o IoCTt IEC
60034-5:
- TSI DJIEKTPOJABUTATEIIS P00 P00
- KPBIIIEK CMOTPOBBIX JIIOKOB IP55 IP55
Macca 35eKTpoiBUraTessi, Kr 4500 4500
Jlomyctumoe 3HaYEHUE BUOPALIMOHHOM 3 o

CKOpOCTH, MM/C, HEe Ooiee

Mapka nogmmnuauka Gupmel FAG co cTopoHsl
KOJUIEKTOpa

6326-M-C3 unu
6326-M-C4

6326-M-C3 unu
6326-M-C4

Mapxka nonmmumnanka ¢pupmser FAG co cTopoHsl,
IIPOTHBOIIOJIOKHOM KOJUIEKTOPY

NU326-E-XL-M1-C3

NU326-E-XL-M1-C3

2
CMa3Ka O IIUITHAKOB )

Jluron-24-MJIu 4/12-3

Jluron-24-MJIu 4/12-3

I'OCT 21150 I'OCT 21150
OO0111€e€ KOJIMYECTBO CMa3KH, KT 2,3 2,3
OI'841 OI'841

)

(2x12,5)x40x52/56
TY 27.90.13-010-
05758546-20
KJTFOC.685271.126-03

(2x12,5)x40x52/56
TY 27.90.13-010-
05758546-20
KJTIOC.685271.126-04

Mapka merok 3 WIH
OI'64K
(2x12,5)x40x48/55
TV 3495-021-
05011416-2003
®P 5103-01

KonuuecTBo 1meTok 18 18
[Noxazarerm HanexxHoCTH Tipy BeposiTHOCTH 0,9:
- pecypc M0 KamuTaJIbHOTO PEMOHTa, THIC. KM
npobera aBTocaMoCBaa; 200 200
- Ha3HAUYEHHBI CpPOK CHIYXKOBbl /10 CIHCaHUS
(cTaHUHBL, MOAIIMITHUKOBBIX IIIUTOB, CEPJICUHUKOB 10 10

SKOps. M IOJIFOCOB, BTYJIOK SIKOPS M KOJIIEKTOpa,
KOHYCa KOJUIEKTOpa U BaJia IKOpsl), JIET
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[Iponomkenne Tabnuipt 2.2.2

3HaueHue

HaunmeHoBaHue mapamMmeTpa

DJI-800 VXJI2 | DJII-800 T2

IpuMmeuyanus

Bo3MOXHO mnpuMeHEeHHWE TOIIIMIIHUKOB APYTUX  (QHUPM, YIOBIECTBOPSIOMIUX
napameTpaM 3aJaHHbIX MOJIIUITHUKOB.
D JlomycTMMO  NpUMEHEHHE JIMTHEBBIX CMa30K  JPYrMX  [POM3BOJUTENIEH,
YIOBIIETBOPSIIOIIMX IapaMeTpaM 3aJaHHOM cma3ku. (CmemMBaHUE pAa3sHBIX MapokK
cMa3ku He pomnyckaerca. IlepedeHp SkBUBaJIEHTOB cMma3ku JIuton-24 mnpuBeneH B
PYKOBOJCTBE I10 KCILTyaTaluu aBTocamocBasa «benA3y.
% He pmomyckaeTcs IpUMEHEHHE IETOK APYTHX IPOU3BOIMTENEH KpOMe TeX, KOTOphIE
yKa3aHsl B HactosmeMm PO.

1)

2.3 CocTaB 3J1eKTPOABUTaATEIS

Karamor  meramei, COOpPOYHBIX  €IWHHUII ¥  KOMIUICKTYIOIIMX  Ha
AIEKTPOABUTATENb IPUBEICH B IPUIIOKEHHUH [

OneKTpoJiBUraTeNib  (PUCYHOK 3) TIpeicTaBiisieT CcoOOW  JBYXOIOPHYIO
IIECTUIIOIIOCHYIO KOJUICKTOPHYIO MAIIIMHY TOCTOSSHHOTO TOKAa TOPU30HTAJILHOTO
UCIIOJHEHUS C TOCe0BAaTEeIbHBIM BO30YXKIEHHEM, C JBYMS CBOOOJHBIMH KOHIIAMH
BaJja.

Onopamu BaJia CiTy>KaT PacloJIOKEHHbBIE B IMOITUITHUKOBBIX IIUTAX MAPUKOBBIM
paavanbHbIA OJHOPSAHBIN MOAMMIHUK 47 — CO CTOPOHBI KOJUIEKTOpA M POJIMKOBBIN
OJTHOPSTHBIN MOIITUITHUK 48 — CO CTOPOHBI, MPOTUBOIIOJI0KHOU KOJIEKTOPY.

Kpbimikn  nmogmmnuukoB 3, 35, 36 BMecTe ¢ COOTBETCTBYIOIIUMH
MOAIIUITHAKOBBIME  TIIUTaMu 2, 1 00pa3yroT Kkamepsl g yAEpKAHUS CMa3Ku
MNOAIIMITHUKOB ¥ IPEAOTBPAIICHUS MTONAJaHUs B TOAMIUITHUKY OCTOPOHHUX YaCTHII.

B cranune snekTpoaBuraTens S5 pacnoJiOkKEHbI JIBa JIFOKA, UCIOIb3YEMbIE s
oOcImy>)KMBaHUSl TMIETOYHOTO y3JIa W BXOJa OXJaxmaromero Bo3ayxa. OawH JOK B
paboyeM COCTOSIHMM 3aKPBIT KPBIIIKOW 4, a Ha NPyroil yCTaHOBJEH MaTpyOoK 9 mis
obecrnieueHus: BX0/1a OXJIAXKIAIOIIET0 BO3ayXa.

CucteMa OXJaXICHHUS JJICKTPOJABUTATES MNPUHYAUTENbHas. OXJIaXKIaroIIHii
OUYMIIICHHBIN BO3/IyX B AJIEKTPOJBUraTelb MMOCTYIIACT Yepe3 MaTpyOOK U BhIOpachIBaeTCS
yepe3 OKHaA, Pacloi0KEHHBIE B TOPIIE MOAMIUITHUKOBOTO IIIMTa CO CTOPOHBI, 0OpaTHOM
KOJIJIEKTOPY.

B mnoctaBiasieMoM BHjE 3JIEKTPOJBHUIaTeNlb IMpeIHAa3HAYEH JUIsi YCTAHOBKH B
IpaBoe€ MOTOpP-KOJIeCO aBTOcaMocBaia. JIJisi yCTAaHOBKU AJIEKTPOJABHUTATENS B JIEBOE
MOTOP-KOJIECO aBTOCAMOCBajia HEOOXOIMMO TATPYOOK 9 W KPBINIKY KOJUIEKTOPHOTO
JIFOKa 4 IOMEHSTH MECTaMHU.

OCHOBHBIMM YaCTSIMU BJIEKTPOJBUTATENSL SABJISIOTCS: CUCTeMa MarHuTHas 12,
sskopb 13, NONIMIMITHUKOBBIE MUTHI 1, 2 U PacHoNOKEHHbIE HAa MOAIIMITHUKOBOM IIUTE
CO CTOPOHBI KOJUIEKTOpA 1IeTKoAepkarenu 16.
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Pucynoxk 3 — Dnekrpoasurarens 9/(11-800
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2.3.1 CucreMa MAarHuTHasA

Cucrema MarHuTHasi JIeKTpoaBUraTenst 12 COCTOUT U3 CTaHHMHBI 5, B KOTOPOM
3aKPETUICHBI IIECTh MOTIOCOB TJIABHBIX U IIECThH MOJTIOCOB J00OABOYHBIX (PUCYHOK 4).

CranuHa cBapHasi, B KaXJOM K3 €€ TOPLOB BBINOJHEHA UEHTPUPYIOLIAS
MOBEPXHOCTH JJIsl YCTAHOBKH IIIUTOB MOJIIIUITHUKOBBIX.

['maBHBIE TIOJIFOCA COCTOSIT M3 CEPAECYHUKOB 14, NIMXTOBAHHBIX W3 JINCTOBOM
CTaNM, MECTH KaTymiek Bo30yxaeHus 19, 20, HaMOTaHHBIX U3 MOJOCOBOM MENH, IMIEeCTH
KOMITEHCALIMOHHBIX Katyiiek 17, 18, pacnoyiokeHHbIX B Na3ax CEpACYHHKOB IIaBHBIX
MOJIFOCOB.

Jo6aBounslii  momroc 15 mpeacraBinseTr  coOOM  IIMXTOBAaHHBIA W3
JJICKTPOTEXHUYECKOM CTAJIM CEPACYHUMK C 3aKpPEIUICHHOWM Ha HEM KaTyIIKOW U3
II0JIOCOBOM MEAU, HAMOTAHHOU «ILIALLIMS.

OOMOTKa H00aBOYHBIX IIOJIIOCOB M KOMIIEHCAIIMOHHAsA OOMOTKA BKJIIOUYEHBI
MOCJIEIOBATEILHO C OOMOTKOM SIKOPSI.

PucyHnok 4 — a) MarHuTHasi CUCTEMa JIEKTPOIBUTATEIIS
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Pucynok 4 — 6) cxema 3JIeKTprUYeCcKasi COeIMHEHUH 0OMOTOK
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2.3.2 SIxopsb

Sxops snextpomaBuratens 13 (pucyHok 5) mpencTaBisieT cOO0OM CepIeyYHUK,
COCTOSIINN U3 JTUCTOB AJICKTPOTEXHUYECKON CTaIM, HAITMXTOBAHHBIX HA BaJ; 0OMOTKY,
YJIOKEHHYIO B T1a3bl CEPJICUHUKA, U KOJIJIEKTOP, HACA)KCHHBIH Ha Basl. OOMOTKA SKOPS -
npocTasi METJIeBass C YPABHUTEIbHBIMU COCJMHECHUSIMHU, COEJIMHEHAa C MEIHBIMU
KOJUIEKTOPHBIMU TIJIACTUHAMM.

KosnekTop BBINOIHEH U3 OTAECIbHBIX KOJUIEKTOPHBIX IJIACTUH C MPOJIOKEHHOM
MEXK1Y IUIACTUHAMU MUKAHUTOBOW U30JISLHUEN.

KonnekTtopHble mMiaacTUHBI, COOpaHHbIE B KpPYr, 3aKUMAIOTCS BTYJIKOH
KOJUIEKTOpA U KOHYCOM HXKMMHBIM. J{J151 M30J1IMH KOJJIEKTOPHBIX MJIACTUH OT BTYJIKU
U KOHyCa HA)KUMHOTO MEK]Ty HUMH YCTaHaBJIUBAIOT MUKAHUTOBBIE MAHKETHI.

[Ipucoenunenne  AKOpHOM  OOMOTKM K  KOJUIEKTOPHBIM  IJIaCTUHAM
OCYIIECTBISICTCA IYTeM BIAMKKH KOHIIOB OOMOTKM B «IETYIIKH» KOJIEKTOPHBIX
IJTACTHH.

OO6MOTKa IKOpS

Komnekrop

CepaeyHuk sKops

Pucynok 5 — fIkops anexrpoasuraresns
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2.3.3 HIuThI NOAIIUITHUKOBBIE

uTel noamumHUKOBEIE 1, 2 3neKTpoABUTATENS (PUCYHOK 6) — CBapHBIE.

K muty 2, yCTaHOBJIEHHOMY CO CTOPOHBI KOJUIEKTOpa, KpPEMsTCs IeCTh
KPOHUITEHHOB 7, HA KOTOPBIX 3aKPEIJICHO [0 OJHOMY IleTKozaepkatento 16, ¢ Tpems
nietkamu 46 B kaxxaoMm. LlleTkonepkarenn BKIIOYAIOT YCTPOHCTBO AJIsL PEryIHPOBAHUS
YCHUJIMSL HAXKaTHS Ha IIETKY.

45 7 J . 26 42 46
T"atixa M8-7H 16
I11aii6a 8.65T L
[laii6a 8x1.4.01.08km A ;
4 =
11aii0a 3amuTHAs Brynka
boar M10x25 5 -
IIIaii6a 10.65T" - ~
® . A 2
L]
L ] s
L]
L )
26 - - ', L
6 °
2 4
«. - .’
Otsox Bonr M16x40
1
_borr MIOX63 Wlaii6a 16.650
Illatica 16.65T
et 4X36

Pucynoxk 6 — [LluTbl NOAIIMITHUKOBBIE 3IEKTPOJABUIaTENS
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2.3.4 JlaTunku TeMIepaTypbl

DONeKTpoABUIaTe/lb  OCHAIEH  JAaTYMKaMH  KOHTPOJL  TEMIIepaTyphl
(TepMope3nucTOpaMn) KOMIICHCAIIMOHHBIX 00MOTOK 1 moAmmmHuKOB ([Ipunoxenne B).

JlaTuuku TeMrepaTtypbl — TOHKOIUICHOYHBIE JaTUYMKHU, U3MEpPUTEIbHAsI YacTh
KOTOPBIX — TEPMOMpPEeOoOpa3oBaTeIn COMPOTUBICHUS C HOMHHAJIBHOM CTaTHUYECKOM
xapakrepuctrkoil Pt100.

MecTo yCTaHOBKM M MapKUpPOBKa ITPOBOJIOB TaTYMKOB TEMIIEPATYPHI YKa3aHbI B
[Ipunoxenuu B.

BbIBOJBI 1aTYMKOB M3 Pa3beMOB BBIBEJICHBI B BEpXHEW YacTH CTaHUHbBI, UX
ninHaa 2000 M.

[Ipy HEOOXOIMMOCTH JOIMYCKAETCS KOHTPOJMPOBATH UEIOCTHOCTh Ilenei
Tepmope3ucTopoB. ConpoTtusiienue Tepmopesuctopos npu (2045 °C) — (107,8+1,9) Om.
MaxkcumalibHbIi TOK U3MepeHus 1 MA.

MuHuMaNbHOE COMPOTUBIIEHUE U3OJISILIMK LEMU TATYUKOB TEMIIEPATYPhI MEXITY
BbIBOaMH 1-2, 3-4, 5-6 xxryta 31 u kopnycoMm — 50 MOmM. ConpoTuBiIeHUE U30ISUUN
KOHTpoJmpoBaTh npu Hanpspkenuu U = (1000+100) B.

Armnmapatypa Uisi COBMECTHOW paOOThl C YCTAHOBJICHHBIMH B JIBUraTelle
JaTYNKAMHU B MTOCTABKY MPEANPUATUA-U3TOTOBUTEIS HE BXOIMT.

PucyHok 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, TEXHUYECKas
XapaKTepUCTHKA U HOMEP TEXHUYECKUX YCIOBU, O KOTOPBIM MPOU3BOJUTCS MOCTaBKa
JIBUTATeJIs; 3aBOJICKOM HOMED U JlaTa BBIYCKa.

MapkupoBKa BBIBOJOB 3JEKTPOJBUTATENS, PACIIOIOKEHHBIX B BEPXHEW 4acTH
CTAHUHBI CO CTOPOHBI KOJUIEKTOPA, YKa3aHa Ha UX KOHTAKTHBIX MOBEPXHOCTSX.

MapkupoBka Tapbl C HAaHECEHHEM BHUAA MNPOIYKIHH, TPYy300THPABUTENS M
MyHKTa HA3HAYCHHWS, a TakKe JOMOJHUTENbHBIX HAINUCEH M MpeaylpeauTeIbHbIX
3HakoB npousBoautcs o 'OCT 14192,

[Ipumep MapKUPOBKH JICKTPOIBUTATEIS MPEICTABICH HA PUCYHKE 8.

HE3nEXTPONRE on-

Pucynox 8 — [Ipumep MapKUpOBKH 3JIEKTPOJBUTATEIS
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2.5 YnakoBka

B kauecTBe TpaHCHOPTHOM Taphl JIEKTPOABUTATEIS UCIIOJIB3YETCS JEPEBSIHHBIN
amuk tana [I-1 TOCT 10198 (momyckaercss MO COIVIACOBAHHMIO C 3aKa34MKOM
IpUMEHEHHE O0JIETYCHHON YIaKOBKH).

3anacHble YacTH, 3aKOHCEPBUPOBAHHBIE U YJIOKEHHBIE B 3aBapECHHBIN 4E€XO0J U3
IIJIEHKU, KPEIATCS K JHY SIIUKA CTAIBHOU JICHTOU.

B kapMaH a1 TOBapOCONPOBOAUTENBHOW JOKYMEHTALMH, PACIOJIOKEHHBIN
CHapYKU SILIMKA, BKJIAIbIBA€TCS YIAKOBOYHBIN JIUCT.

Texunueckass nokymeHtanusi (PO, macnopt) B 3aBapeHHOM uexJjie U3 IJICHKH
BKJIQJIBIBAETCA BHYTPh AIMKA B JEPEBSHHBI KapMaH, YKpEIUICHHbIH Ha OOKOBOM
CTEHKE SIIIHKA.

[Ipy  TpaHCHOPTHUPOBAHMU  3aKPHITHIM  TPAHCIOPTOM  0O€3  Meperpy3ok
JIOMYCKaeTCsl MPUMEHEHHE OOJIErYeHHOM YMAKOBKH, OOECHeYMBAIOLIEH COXPaHHOCTb
JBUTaTelIs, HE 3AIIMILCHHBIX COMNPSITaEMbIMU NETAISIMU OT KOPPO3WH, BJAr, Ipsi3u U
Mexannueckux BoznencTBuid no ['OCT 23216. [IpuMep ynakoBKH 3JI€KTPOJBUTATEIIS
MpEACTaBIICH HA PUCYHKE 9.

[Ipu oTmpaBke 3neKTpoaBUTATENsT B OOJETYEeHHON YMAaKOBKE 3amacHble YacTu,
TEXHUYECKasl TOKYMEHTalWs 3aKOHCEPBUPOBAHHBIE U YJIOKEHHBIE B 3aBAPEHHBIE YEXJIbI
U3 IJIEHKH, KPETATCS K JIHY YIaKOBKH.

ToBapoconpoBoaUTENbHAS JOKYMEHTAIUsl (YIIAKOBOYHBIN JTUCT) B 3aBAPEHHOM
YeXJI€ U3 IJIEHKU KPEMUTHCS K IHY YIAKOBKH.

Pucynoxk 9 — [Ipumep ynakoBKHU 3J1€KTPOJBUTaTENS
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3 UCITIOJIb30OBAHUE 110 HASHAYEHUAIO

ADPE']IOCTEP EKEHHE Koeoa ona  ouucmxu  snexmpoosucameris

ucnonv3yemcs  cocamulii  8030yX, paziemarowuecs Mycop U Yacmuyvl Mo2ym
npeocmasiams ONACHOCMb O/ NEPCOHANd, HAX00AWe20Cs 6 HenocpeoCmeeH Ol
onuzocmu. Ilepconan oonxcen 6vimv cHab’ceH cpeOcmeamu UHOUBUOYANbHOU 3AUUMbl
U 00yUeH NoIb308amMbCs UMU.

A\ BrmvAEHE
Ckoby, Opycok, KpenedcHvle dlleMeHmbl Cledyem

COXpausamsb 8ecb nepuood IKCHIyamayuu diekmpoosueamens. B cuyuae nobou
MPAHCROPMUPOBKU INEKMPOOBUSAMENS, CHAMO20 C CAMOC8ANd, mopey 8aid O0O0NHCEeH
ObIMb 3aKpenien Olisi COXPAHHOCMU NOOWUNHUKA. B npomusHom ciyyae eapanmutinoe
00CIyIHCUBAHUE HA DTIEKMPOOBUSAMETb He PACNPOCMPAHAEMCAL.

_ IKCHIyamayus deKmpooguecamens 6e3 YCmaHo8/1eHHOU

KPbIUWKU CMOMPOBOO IIOKA U NAampyoKa.

aKCnIyamayusi Ha  agmocamoceéane 6 nape ¢
aekmpooguzameinem 0py2020 muna, Opy2ux npou3eooumeinetl.

3.1 O0mue yka3aHusi 0 IKCIIYaTAlMU 3JIEKTPOABHUIaTeJIst

J51s 00CITy>)KUBaHUS STEKTPOABUTATENST HEOOXOIUMO H3YYUTh €T0 YCTPOMCTBO U
paboty. Ilpu pabote smexTpoaBUTaTes HEOOXOIUMO COOIIIOATh MpaBUiIa TEXHUKHU
0€30MMacHOCTH COTTIACcCHO 11.3.4 HACTOSIIEro PYKOBOACTBA MO SKCIUTyaTaIlHH.

B mpomecce sKkcmmyaraiiuu  HEOOXOAMMO ~ CBOEBPEMEHHO  IPOBOJUTH
TEXHHUYECKOE 00CITy)KHBaHHE.

[Ipy 1mocTaHOBKE HA JUIUTCIIBHOC XpaHEHHWE HEOoOXOIUMO TIPOM3BECTH
KOHCEpBAIIMIO  DJIEKTPOJBUTATENsI,  CBOCBPEMEHHO  IMPOW3BOAMTH  YXOA  3a
AJICKTPOJIBUTATEIIEM BO BPEMsI XPaHCHHSI.

Heob0xomuMo oTMETKY O BBOJE 3JIEKTPOJBUTATENS B SKCIUTyaTAIUIO 3aHECTH B
MacrtopT, B pazaen «J[BmwkeHWe SIIEeKTpOJIBHTATENII IPH SKCIUTyaTarum». Komuio
COOTBETCTBYIOIIECH CTPAaHMIIBI TMACIOpTa HANpaBWTh B aapec OTaena TEXHUYECKOTO
koHTposisi um3rotoButenss: OO0 «CubanekrponpuBom» 630088, 1. HoBocubupck,
yi. [leryxoBa, 69/5; ¢dakc 8 (383) 285-00-26.

3.2 IloaroToBKA 3JIEKTPOABUTATES K IKCIUIyaTAIUU

Ilepen ycTaHOBKOM AyIeKTpOJBUraTess Ha aBTOCAaMOCBalle, HEOOXOAUMO
PACKOHCEPBHUPOBATH JIEKTPOABUTATENb:

1) ynanute Oymary, IJIEHKY M KOHCEPBALMOHHYIO CMa3Ky C BBICTYHAIOLIETO
KOHIIa BaJla, OINOPHBIX IOBEPXHOCTEW CTaHMHbBI, TAaOJIMYEK U BBIBOJHBIX KOHIOB
OOMOTOK  DJIEKTPOJIBUTATelNsl, OCBOOOAMTH  BBIBOJHBIE KOHIIBI OOMOTOK  OT
(UKCHPYIOLIUX LIHYPOB;

2) yaanuTh cKoOy, YIAEp’KUBAIOILIYIO Bajl OT OCEBBIX NEPEMELIEHUI, BEIBEPHYB
JBE IIMUIBKY U3 OT)KUMHBIX OTBEpCTHM Kpbliku noamunyuka (Ilpunoxenue b);

3) 0cBOOOIUTH KOHIIBI BAJIOB OT BTYJIOK, BEIBEPHYB OOJTHI U3 TOPIIOB BaJIa;

4) yaanutb KapTOH, 3arTylIalOIUH OTBEPCTHS KOJIEKTOPHBIX JIFOKOB;
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5) npotepeTrs pabouyro MOBEPXHOCTh KOJUIEKTOPA YUCTON BETOIIBIO, CMOYEHHOM
TEXHUYECKHUM CIIUPTOM WM CHUPTO-OEH3MHOBOM CMECHIO;

6) MpoBEepUTH BPYYHYIO BpallleHHE Bana. BpamieHue B 00€ CTOPOHBI JOJDKHO
OBITH IJIABHBIM, 0€3 3aeIaHN;

7) DJIEKTPOABUTATENb IMPOAYTh CYXUM CXKaTbIM BO3yXOM, 3aT€M HW3MEPHUTH
CONPOTHUBIIEHUE W30JSLMH, BEJIMYMHY 3alMcaTh B akT BBOJA B 3KCIUTyatauuto. Ecium
CONPOTHUBJIEHUE U30JSLUN MEHbIIIE, YKa3aHHOTO B TaOnuie 2.2.2, TO NPOCYIIUTh CYyXUM
TerIbM Bo3ayxoM oT 60 10 70 °C 0T MOCTOPOHHErO UCTOYHHUKA U TOBTOPHO MTPOBEPUTH
COIPOTUBIICHUE U30JISALIUU.

B Hauane cymku CONPOTUBICHHE H3OJIALIMA MOXET HECKOJIBKO CHMKAThCH,
3aTe€M Ha4HeT OBICTPO PacTH.

Ecnu BO BpeMsl CyLIKM CONPOTUBIIEHHWE HU30JSILIMM HE BOCCTAaHABIMBAETCS, TO
HEOOXOJMMO TIPOBEPUTH H3OJAIUIO0 KaXJOr0 YydacTKa »dJCKTPUYECKOH Ienu WU
YCTPAaHHUTh OOHAPYKEHHBIC Te(PEKTHI.

CBOeBpeMEHHOE MPOBEACHUE TEXHUYECKOTO OOCTYyKHBAHUS, HKCIUTyaTaIus
AIIEKTPOJBUTATENSI COTJIACHO YKa3aHUSAM HacTosAwero PO sBIsAIOTCS rapaHTHed ero
JUIUTEIbHON pabOTBHI.

[lepen BKIIOYEHHMEM JUIMTEIBHO HE  pabOTaBLIEro  BJIEKTPOJBUTrATENs
HEOOXOIUMO:

1) OUNCTUTH HaApPYXHYIO MOBEPXHOCTb AJIEKTPOJABUraTeNs OT IpsI3U U IbUIN,
HIPOAYTH CKATHIM BO3LYXOM;

2) IpOBEPUTH HCIPABHOCTb KPBIIIKA KOJJIEKTOPHOTO JIFOKAa, HAJAECKHOCTb €€
YILUIOTHEHUH;

3) mpotepeTh pabodYyr0 MOBEPXHOCTh KOJUIEKTOpa M OaHIaka Ha HAXXKUMHOM
KOHYCE YHCTOW BETOIIbIO, CMOUYEHHOW TEXHUYECKUM CIHPTOM HJIU CIIUPTO-OCH3MHOBOM
CMECHIO;

4) IpoBEpUTh  COCTOSHME M  HAJECKHOCTh  KpPEIUIEHHS  KPOHILUTEHHOB,
LIETKOAEPKATENEH, IETOK, TOKOBEAYLIUX IMPOBOJIOB IIETOK;

5) npoBepUTh COMPOTHUBIEHHWE H30JALUMKU OOMOTOK. I[lpu HecooTBeTCTBUH
COIPOTHUBIICHUS, YKa3aHHOMY B TaOiuie 2.2.2, 00MOTKY MPOCYIIUTb.

PexomeHayemble  aHAJIOTM  3THJIOBOIO CHHPTAa JUIA  INPOBeACHHA
o0ci1y:)KNBaHUs reHepaTopa — cM. npuJioxenue /1.

3.3 IlepevyeHb BO3MOKHBIX HEMCIIPABHOCTEH MPH IKCILIYATAIIMH U METOIbI
UX YyCTPaHEeHUs!

A\ BEviAERE
BCKpblmue, pPeMOHM UIU 3AMEH) nMoco Ui UHO20 dl1emMernma

eKmpoogueamens npousso0Umds JUlb NOCie mo2o, KaKk Oyoem YCmAaHo81eHo, Umo
HeUCnpasHOCMyb 8bI36AHA NOBPEAHCOEHUEM OAHHO20 IeMEHMA.

[Ipy mosiBA€HMM HEUCHPABHOCTH B PAa0OTE AIIEKTPOJBUTATENsE HEOOXOIMMO,
IIPEXE BCEro, YCTAHOBUTH IPUYMHY, BBI3BABIIYIO HEUCIPABHOCTL. [IpoBepuTs, HET I
0OpbIBa MPOBOOB, HEUCIIPABHOCTH KOHTAKTHBIX COETMHEHUHN BO BCEX IIETISIX.

IlepeueHb BO3MOXKHBIX HEUCIIPABHOCTEW U METOJIBI X YCTPAHEHUS ITPUBEICHBI
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B TaOiwnie 3.3.1.

Taomuma 3.3.1

Haumenosanue
BepositHpie mpruKHbI Mertone! ycTpaHeHus
HEUCITPABHOCTH
1.1 HWckpenue |1.1.1 Komnekrop 3arpsisieH | [IpoTepeTh KOJIEKTOP YMCTON BETOUIBIO,
HIETOK CMOYEHHON TEXHMYECKUM CIUPTOM WIIU
CHUPTO-OEH3UHOBOM CMECHIO
1.1.2 HenpaBuiibHO 3aMeHUTh MIeTKU 46 Ha yKa3aHHbIC B
BbIOpaHa  Mapka  IIeTOK| Tabnuie 2.2.2
nocile KaKUX-JTM00
PEMOHTHBIX pabOT
1.1.3 3aBucanne merok B| Eciam merku 46 mnepememarTcs Tyro,
oboiiMe TeTKoAepIKaTes OYHCTUTH WX OOKOBBIE TIOBEPXHOCTH (B
TOM 4YHUCJIE€ W TOBEPXHOCTH MEKIY
MOJIOBUHKAMHU IIETOK) 10 OOecredyeHus
CBOOOTHOTO TIEPEMEIICHHSI TETOK.
ObecneunTh 3a30p MeEXAY IIETKOW U
ob6ormoi ot 0,1 1o 0,3 MM
1.1.4 ITinoxoe coctosinue | [Ipunmudosats meTku 46 K KOUIEKTOPY
meTok  (CKoJibl,  oOrap,| HuIM(OBaIBHOM MIKYPKOH, 36pPHUCTOCTHIO
moxoe  npwieranue k| M-50I1 T'OCT-3647 wunu  3aMEHUTH
KOJUIEKTOPY) LIETKU
1.1.5 Paccrossaue MEXY | YCTAaHOBUTH JOMYCTUMOE PACCTOSIHUE 10
paboueii MOBEPXHOCTHIO | IOBEPXHOCTU KOJJIEKTOPA — OT 2 10 5 MM
KOJUIEKTOpa U KopmycoMm| (pucyHok 10)
HIETKOAEPKATENS BBIIIE
JOYCTUMOTO
1.1.6 Paccrosanue no | Juist mpaBWIbHON YCTAaHOBKM IIETOK 46 —
OKPY>KHOCTH KOJUIEKTOpa| Ha KOJIJIEKTOP, IMOJA IIETKHU, MOJOXKUTh
MEXITY HIeTKaMU OT-| IOJIOCKY ~ Oymaru, pa3MEYeHHYI Ha
JEeIbHBIX HIETKO/IEPXa- | pABHbIE YAaCTH COOTBETCTBEHHO YHCITY
TeJell HepaBHOMEPHO MOC-Jie | IEeTKOoAep KaTenen
KaKHX-JI100 PEMOHTHBIX
pabor
1.1.7 Ulerkonepxarenu [loatsanyTs raiiku 00nTOB 45, Kpensumx
cinabo 3aKpeIlICHbI U | werkonaepxkarenu 16. MOMEHT 3aTsKKU
BUOPUPYIOT raek JJisl KpeIvieHus IEeTKoAepKaTeIen —
16" Hwm.
[TonTssayTh 60s1THI M16%40 (prCyHOK 6),
Kpersilue IUIACTUHBI C IIEeTKoJepKaTe-
JIMH K KpOHIITeMHaM 7, U OOJNTHI
M16x65 (pucCyHOK 6), Kpensiue KOJIbI0
C KpOHIUTEMHAaMHM K WIUTY. MOMEHT
3aTspkkn 60110B — 100" HM
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[Tponomxenne Tadbuuuel 3.3.1

Haumenosaunue
HEHWCITPABHOCTH

BepostHbie npuunHbI

Mertone! ycTpaneHus

1.1.8 Haxxatue mnpyxuH
HIETKOIepKaTeIen Ha
MIETKA HEOJUHAKOBO

[IpoBepuTh TMOJNIOKEHUE TMPYKUH Ha
meTkax 46, 4ToObI HE OBIJIO CMEIICHUS.
Yceunue HaxaTusi Ha IIETKY JIOJKHO
opITh  (36£2) H, wu3MepsaTh aWHAMO-
METPOM KJ1acca TOUHOCTH 2,0

1.2 HaOmromaercs

MOYEepPHEHNE HEKO-
TOPBIX KOJUIEKTOP-
HBIX IJIACTHH, Ha-
XOIAIIUXCS Ha OIl-
pEICIICHHOM  pac-
CTOSIHUM JIPyT OT

npyra

1.2.1 OTnensHBIE ILIAC-
TUHBI KOJUJIGKTOpA BBI-
CTYIUJIU WU 3arajind

KOJIJ'I@KTOp O6TO‘II/ITB, HU30JIALUI0 MCKIAY
IJIAaCTUHAMMU IIPOJOPOKUTH

1.2.2 ButkoBoe  3aMbl-
KaHUE B AKOPE

B ciyuyae Hanuuus 3ayCeHIEB B COCEIHUX
IUIACTUHAX KOJUIEKTOpa, YAAJIUTh BCE
3ayCEHIIbI OCTPBIM rabepom,
oTHUTM(OBATH  KOJUJIEKTOpP  IIKYPKOMU
(m. 4.4.1 «YX0[ 32 KOJUIEKTOPOM).

OcMOTpeTh BCE TETYIIKH, YCTPAaHUTh
3aMBIKAHHUS
1.3 Habmromaercss  |1.3.1 Mexny miactuHa-| [Ipo1opoxxutsb U30JISILIUIO MEXITY
MOYEPHEHUE KaX- |MU KOJUIEKTOpa BBICTY-| IUIAaCTUHAMU KoJuiektopa. I[locie sToro
IO BTOPOM WJIM |TIAeT U3OJISALMS KOJUISKTOp B ciy4ae  HaJ0OHOCTH
TPEThEW TJIACTUHBI o0Tounth u otuumdonats (1. 4.4.1

KOJIJICKTOpa

«YX0/1 32 KOJJIEKTOPOM»)

1.4 llletkn  ngpo-
&KaT, CWIBHO IIIy-
MSAT; Ha KOJIJIEKTO-
pe BUIHBI CIICIBI
oOropaHusi;  KOJ-
JIEKTOp TOYepHET,
€ro TIOBEPXHOCTh
BOJTHOOOpa3Ha;
KOJUIEKTOp H IIEeT-
KA CHJIBHO Harpe-
BaIOTCSA

1.4.1 Konnexrop Hernaju-
KW WK ObEeT

KonnekTop 00TOUNTh, M30MIALUI0 MEXITY
IUIaCTUHAMU ~ NIPOJOpoXkuTh (1. 4.4.1
«YXxon 3a KOJUIEKTOpOM»). buenwne
KOJUIEKTOpA IIOCJE ONEPAaLUi HE AOJKHO
npesbiath 0,04 mm

1.4.2 Mexny niacTuHa-
MU KOJUIEKTOpA BBICTY-

[TpoaopokuTH W30JISILIUATO MEXTY
MJacTUHaMHM KojutekTopa. Ilocie storo

NaeT N30SI KOJUIGKTOp B  CJly4yae  HaJ0OHOCTHU
o0Tounth u otuumdonats (1. 4.4.1
«YX0/1 32 KOJJIEKTOPOM»)

1.4.3 HenpaBuibHo 110-| [IpaBuibHO YCTaHOBUTH HIETKU:

CTaBJICHbI IIETKU TMOCJE| PABHOMEPHO IO OKPYKHOCTU IO YHUCITY

KaKUX-TM00 PEMOHTHBIX | KOJUIEKTOPHBIX IUJIACTUH, OCh IIETKH

paboT JIOKHa  ObITh  mapajuielbHa  OCH
KOJUIEKTOpA.

PaccrosiHre 10 TOBEPXHOCTH KOJIJIEKTOPA
JIOJDKHO OBITH OT 2 110 5 MM (pucyHok 10,
0), HOpPMAJIbHBINA 3a30p MEXKAY IIETKON U
o6ormoin — ot 0,1 10 0,3 MM
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[Iponomxenue Tadbnuiel 3.3.1

HaumenoBanue

BepositHpie mpruKHbBI Mertons! ycTpaHeHus
HEHUCIPABHOCTHU
1.5 Kpyrogoit 1.5.1 HenpaBunbsHO pac- | [TpoBepuTh nosoxxeHue meTok 46

OrOHb TIO KOJI-
JEKTOpy, Tmepe-
Opoc  3neKTpu-

IOJIO’KEHBI IIETKU IOCIIe
KAKUX-JIMOO PEMOHTHBIX
pabor

YECKOU yTH

1.5.2 KopoTkue 3ambliKa-
HUS BO BHEIITHEN IETIN

O4nCTUTh HAPYXHBIE TIOBEPXHOCTH
AJIEKTPOJBUTATENS] OT THIIM W TPSI3H,
3a4MCTUTh MECTa mepedpoca dIEKTPH-
YeCKOM JyrM OT HAIUIBIBOB METalla,
npouutuoBaTh KOJIEKTOP, MPOBEPUTH
OueHMe KOJUIEKTOpa U yCUIINE HaKaThsI
IIETOK Ha KOJUIEKTOP (yCHJIME HaMaTHus
Ha WIETKY JOJDKHO ObITh (36+2) H),
NpaBUIBHO  YCTAHOBUTH  UIETKOAEP-
xkarenu (pucyHok 10, a), mpoayTh
AJIEKTPOJBUTATENH CXKATHIM BO3TyXOM,
U3MEPUTh COTMPOTHBICHUE W30JSAIUU
OOMOTOK 3JIEKTPOABUTATENs] OTHOCH-
TEJIHLHO KOpITyCa.

CompoTuBiiecHHE W30JSAIUA  OOMOTOK
AJIEKTPOIBUTATEIISI OTHOCHUTEIHHO
KOpIyca JOJKHO ObITh HE MEHEe:

-B XOJIOJIHOM COCTOSIHUM  DJIEKTPO-
nsurateis 10 MOw;

-B  HarpeToM COCTOSIHUM  DJIEKTPO-
nsurarens 3 MOwm
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[Iponomxenue Tadbnuup 3.3.1

HaumenoBanue Mertoabl ycTpaHeHus
BeposiTHbIe MpUYMHBI
HEHCITPAaBHOCTH

Kopnyc
WeTKoAepHaTena \

Konnektop
)

T ey ey

6)

Pucynok 10 — [lonoxeHue meTkoaepxarenei

[lerkonepxkarenu 16 HE0OXOIUMO 3aKpenuTh, MOJb3YSACh CIEIYIOLUMHU
MpaBUIIAMH:
- B3aMMHO NEPIEeHIUKYIIPHOCTh OCEH OKOH COCEHMX IIEeTKOepKaTelleH;
- OCH OKOH IIeTKOJAepKaTeel T0KHBI COBMAAATh C OCSIMU TJIABHBIX MTOJIFOCOB;
- ILeTKO/epKaTelln JOJIKHBI ObITh PaBHO yAajeHbl OT pabodeil NMOBEPXHOCTH
KOJIJIEKTOpA C 3a30pOM OT 2 10 5 MM.

2 [lonmxkennoe  |2.1 VYBnaxkHeHue u30.s-| OTKPBITH KOJUIEKTOPHBIE JIOKU 4, 9 U
CONPOTHBIIEHHE  |LIUU OOMOTOK MIPOCYIIUTE OOMOTKH CYXHM CXKAaThIM
U30JISILUU TerisiM Bo3ayxoMm ot 60 mgo 70 °C or
IIOCTOPOHHEr0 MCTOYHHKA U MOBTOPHO
MIPOBEPUTH COMPOTHUBICHHUE U30ISIHH.

B Havanme cCyumikd COMpOTHBIEHHE

U30JISALIUH MOXeT HECKOJIbKO
CHWKAThCSA, 3aTeM HavyHeT ObICTPO
pacTu.

W3mepeHue comnpoTUBiIEHUS OOMOTOK
BecTH MeraommeTpomM M1100 wa 1000
B, kinacce Tounoctu 1,0
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[Iponomxenue Tadbnuiel 3.3.1

Haumenosaunue
HEHCITPABHOCTHU

BeposiTHbIe MpUYUHBI

MeTtonbl ycTpaHeHus

2.2 3arpsizHeHue OaHaaxa
Ha HAXMMHOM KOHYCE

[IpouncTuth Oanmax HIETKOM,
MPOTEPETh €r0 YUCTOW BETOUIBIO,
CMOYEHHOM TEXHUYECKUM CIIUPTOM

NI CHI/IpTO-6CH3HHOBOﬁ CMECBIO

2.3 Mexanndeckoe To-
BPEKJIECHUE U30JISIITUU BbI-
BOJHBIX TIPOBOJIOB HJIU
paspylieHue YIUIOTHH-
TEJIbHBIX BTYJIOK

BoccraHoBUTh paspylieHHYIO H30J15-
U0 W YCTaHOBUTHb MPUYUHY €€
pa3pylieHus

3 Ileperpes
MOAIIAITHUKOB

3.1 3arpsi3HeHue MO~
HUKOB mpu cOOpke, 3a-
TpsI3HEHHAsT CMasKa, W3-
OBITOK WM HEIOCTaTOK
CMa3K B  TOJIIUITHH-
KOBBIX  y3JaX, CMeIIH-
BaHHE CMAa30K pPa3HBIX Ma-
POK,  W3HOIIEHBI  WJIH
pa3pyuieHbl JeTanu
TIOIIITUITHAKOB,  TIOJIIIHII-
HUKA  YCTaHOBJIEHBI C
MEPEeKOCOM, Mallbl  pa-
JTUAIbHBIC ~ 3a30pBl B
MOJIIMITHAKAX, TPCHHUE B
VIUIOTHCHHUSIX  TTOJIIHII-
HUKOBBIX y3JIOB

[IpousBecT pPEBU3UIO MOIIIUITHUKOB
47, 48, BTYJOK W MOJUIUITHUKOBBIX
umToB 1, 2. YcTpaHuth 3amMeyeHHbIE
HEJIOCTaTKH, 3aMEHUTh IMOIIIUITHUKI
(m. 443 «/lemoHTa)X W  MOHTaX
MOIIUITHUKOB))

4 TloBBIIIIEHHBIH
W3HOC Y CKOJIBI
[IIETOK

4.1 Uckpenue
4ype3MepHoe Ha)KaTue
IMIETOK Ha  KOJUIEKTOD,
3a30pbl MEXKY IIETKaMU U
CTEHKAMHM OKOH IIIETKO-
JeprKartesell BhIIIe JT0MycC-
TUMOTO, OMEHHE KOJIJIEK-
TOpa BBIIIE JIOMYCTHMOTO,
3arpsi3HeHa pabouas To-
BEPXHOCTh  KOJUICKTOPA,
HEKauYeCTBeHHas: 00paboT-
Ka paboueil MOBEpPXHOCTU
KOJUIEKTOPA, CHIPBIC IIET-
KA

IIETOK,

[IpoBepuTh  MPaBUIBHOCTH  COOPKHU
HIETOYHOTO armapara, yCUiIue HaxaTus
Ha 1eTKy 46 nomkHO ObITh (36+2) H,
BOCCTAaHOBUTH Pab0O4Yyl0 MOBEPXHOCTh
KOJUIEKTOpa,  MPOCYIIUTh  IIETKH,
CKOJIbI IETOK npunIudoBaTh
MEJKO3epHUCTON  MKypkou.  [lpm
HEOOXOAUMOCTH  3aMCHHUTHh  ICTKH,
nieTkoiepxarenu 16
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[Tponomxenue Tadbmauisr 3.3.1

HanmenoBanue

BepositHbie mpUYHHBI Mertons! ycTpaHeHUs
HEUCITPAaBHOCTH
5 IIpo6oii uzons- |5.1 YenaxHenue u3ons-| [IpoBepuTh conpoTHBIEHHE H3OJSALIUU
100505 U, oclabneHue kpen-| (Tabmuma 2.2.2), OTKPBITh KOJIIEKTOP-

JICHUST COCJVHECHUH BBI-| HBIE JIIOKH W MPOCYIINTh OOMOTKH.
BOJIOB M MexaHuueckoe| [Ipu mpoboe BbIBOJA MM COEAMHEHUS
HOBPEXJICHHE UX U30JIS-| BOCCTAHOBHUTH TOBPEXKACHHYIO H30JIs-
UM,  XpynkocTs M| uuio. Ilpy HEBO3MOXHOCTH ycCTpa-
TUTPOCKONIMYHOCTh M30-| HEHUSI TOBPEXICHUI IOJIIOCHBIE Ka-
JSIMUM U3-32 OOJNBIIUX M| TYLIKH, WK SKOPb 13 ¢ MOBpeIeHHOIM
JUIMHHBIX ~ TI€PEeTrpeBOB| M30JSIUEN 3aMEHHUTD

O0OMOTOK TpHU Teperpys-
Kax DIJIEKTPOBUTATEIS,
€CTECTBEHHOE CTapeHUE
W30, MEXaHu4ec-
KHE€ TOBPEKACHUS H30-
JSIUM TP pa3bopke u
coopke AJIEKTPOJIBU-
rarens, IepeHarnpsbKe-
HUSL TIpU  BHE3AITHBIX
oOpbIBax  Iiemeu, 1o-
BPEKICHUS 00OMOTKH
SKOpSI TIPU YKIIAJKE €ro
HE Ha  CIelHaJbHbIe
POKJIAJIKU

3.4 MepbI 0€301aCHOCTH NPH IKCIUIyaTAllUM 3JIEeKTPOABUTATES

[lpu ycTaHoBKe, OOCIY)XKMBaHMU W OKCIUTyaTalldd  dJIEKTPOJBUTATEIIS
HE00X0MMO COOIIOIATh MPaBUIIa TEXHUKU 0€30MaCHOCTH, IPUHSTHIE Y ToTpeduTens. K
00CITy’)KHUBAaHUIO 3JIEKTPOJBUTATEINS JOMYCKAIOTCS JIMIA, MPOLIEIINE POBEPKY 3HAHUI
no IlpaBunamM TEXHHMUECKOM HKCIUTyaTallud 3JIEKTPOYCTAaHOBOK MOTpeOuTeNnei,
[IpaBunam ycTpoiicTBa 5SJIEKTPOYCTAaHOBOK M TMpaBWJIaM TEXHHKH O€30IacHOCTH,
M3y4YUBIINE YCTPONCTBO U MpaBHiia SKCILTyaTallui JAHHOTO 3JIEKTPOIBUTATEIIS.

besonacHOCTh  mpu  OOCTYXKMBaHMM  DJIEKTPOJBUTATENS  COOTBETCTBYET
tpeboBanusm ['OCT 12.2.007.0, TOCT 12.2.007.1, TOCT 12.1.004, IIOT3D u
Hacrosiuiero PO.

[Ipu pabortaromemM aBTOCcamMoOCBajie WM Mpu  paboTarolmieM Jau3ene
DIIEKTPOJBHUTaTENb HAXOAWUTCS TOJ OMNACHBIM JUIsi OOCITYXKHBAIOIIEro MepCoHaa
HanpspkeHneM. [lo9ToMy, BBINIOJHEHHME KaKux-TMOO pabdoT MO0 TEXHHYECKOMY
OOCITy’)KHUBAaHUIO WJIM PEMOHTY OJCKTPOJBHTATENs, MPOU3BOAUTH TOJBKO IPH
HepaloTaroIIeM AU3eEe.
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4 TEXHUYECKOE OBCJIY KUBAHUE

A\ srmviaEIE

Ilpu 3amemne ycmanogumv wemKu 6bINYCKA O0OHO2O
npeonpuamus. He oonyckaemcsi ycmanoska Ha 0OHOM 3JeKmMpoosuzamene wemokx
DPA3HBIX MAPOK, PA3HBIX KOHCMPYKYULL.

Hcnonvzoeamv  noOwunHuky ¢ UCMEKWUM
2apaHMUHbLIM CPOKOM Ha d1ekmpoodgueamerie!

4.1 O0ue yka3anus

Jlnst oOecriedeHusT WCIPABHOTO COCTOSIHHSI JJICKTPOABUTATENS HEOOXOIUMO
MPOBOAUTH THIATEIbHBIA yXOJI 32 HUM B COOTBETCTBUM C YKa3aHUSIMU HACTOSAILETO
PYKOBOJICTBA MO 3KCILTyaTaluu.

K oOcnyxuBaHUIO 3JEKTPOABUTATENS JOMYCKAIOTCS JIMIA, MPOIIEIIINE
npoBepky 3HaHui 1o IIpaBunam TeXHUYECKON OSKCIUTyaTallud 3JIEKTPOYCTAaHOBOK
notpebuteneit, I[lpaBunaMm ycTpoHCTBa 3JIEKTPOYCTAHOBOK U TMpaBUiIaM TEXHUKHU
0€e30MacHOCTH, HW3YYHUBILIME YCTPOMCTBO M TMpaBWia OHKCIUIyaTallud JIAHHOTO
AJIEKTPOJIBUTATES.

Heob6xo0umo npu npoeedenuu kKaxcoozo TO rnekmpoosucamens oOenamso
ommemky 6 nacnopme, é pazdeie «Yuem mexuuueckozo oocayxcusanuny. Konuto
CMPAHUYbl nACHOPMA C 04epeoHoll 3anucvlo 0 npoeedennom TO Heodxo0umo
omocaambs ¢ Omoen MeEXHUUECKO20 KOHMPONA NPEeOnPUAMUA — U320MOBUMENA:
000 «Cubrnexkmponpueoo» 630088, 2. Hosocubupck, yn. Ilemyxoea,69/5; ¢haxc:
8 (383) 285-00-26.

BI/IIII)I U ICPUOIUYHOCTb TEXHHUYCCKOI'O O6CJ'Iy}KI/IBaHI/IH QJICKTPOABUIATCIIA B
3aBHUCUMOCTHU OT CPOKOB JKCILTyaTalluu IMIPHUBCACHLI B Ta6J'II/II_I€ 4.1.1.

Tadomuma 4.1.1

HaumenoBanue BUI0B [leproAMYHOCTHh TEXHHYECKOTO
TEXHHUUYECKOTO O0CITyKHUBaHMSI 00CITyKUBaHUS
ExenneBHoe oocykuanue (EO) ExenneBHO
Texanueckoe oociyxuBanue 1 (TO-1) Uepes kaxabie 250 yacos
Texanueckoe oociyxuBanue 2 (TO-2) Uepes kaxasie 500 yacos
Texuuueckoe oocayxkuanue 3 (TO-3) UYepes kaxapie 1000 gyacon
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4.2 IlopsAI0K TEXHUYECKOT0 00CHYKMBAHUSA 3JIEKTPOABUI ATEJIA

[Topsimok

Tabnuie 4.2.1.
Tabmnura 4.2.1

TEXHUYCCKOT'O

06CJ'Iy}KI/IBaHI/I}I QJICKTPOABUTATCIIA  YKa3aH B

Buner | HanmenoBanue o0ObeKTa
Texuuyeckue TpedOBaHUs

TO TO u paGoThl

EO 1 IIpoBeputh BHemHUM | Kpblliku CMOTpPOBBIX JIOKOB 4, 9 MOMKHBI OBITH
OCMOTPOM COCTOSIHME | 3aKpbITHl U IUIOTHO IpPHWJIEraTh MO BCEMY NEPUMETPY.
3aMKOB U YIUIOTHEHMH | BbIBO#HBIE poBOJA  JTOJDKHBI  OBITH  HAJEKHO
CMOTPOBBIX  JIFOKOB U | 3aKPEIUICHBI U HE UMETh MOBPEXKICHUIN
BBIBOJIHBIX IIPOBO/IOB
3JIEKTPOJIBUraTEIIS
2 Ilposeputh otcyrcT- | IIpr HEOOXOAUMOCTH OUUCTUTH JIEKTPOJABUTATEND OT
BHE€ HAa HAPYXXHBIX IO- | OTHEOMACHBIX  MAaTEPUAJIOB:  IMOATEKOB  TOprOYe-
BEPXHOCTAX AJIEKTPOJBU- | CMA30YHBIX MAaTEPUAIIOB, YTOJIBHOW WUJIU U JIP.
raTessi OrHeONnacHbIX Ma-
TE€pUAJIOB

TO-1 |1 IIpoBectu oOcayxu- | B monnom o6béme
BaHue kak B EO
2 Ilpopyte BHyTpeHHHE | OUMCTUTHP OT TpSI3U HAPYKHYIO IOBEPXHOCTb

IIOJIOCTHU  BJICKTpOABHUIA-
TCIIA CYXUM CXKaTbIM
BO3yXOM

AIIEKTPOABUTATENIS, CHITh KPBIIIKK CMOTPOBBIX JIFOKOB
4, 9, NPOYNCTUTH KOJUICKTOPHYIO KaMmepy, MPOAYTh
AJEKTPOJBUTATENIL  CYXUM  CXKaTbIM  BO3JYXOM.
JlaBnenue Bo3ayxa n0mkHO ObITh OT 0,2 10 0,25 MIla

3 OOcnyxuBaHHe IIle-
TOYHO-KOJUIEKTOPHOTO
y3na. IIpoBepka orcyreT-
BHUSI 3aBUCAHHUSI ILIETOK

YOenutbcs moaepruBaHueM, 4YTO IIeTku 46 B
nietkogepxkarene 16  mepeMeniatoTcsi  CBOOOJIHO.
JIByCTOPDOHHMHM 3a30p MEXIy IIETKOM U OKHOM
HIETKOJIepKaTenst JOJbKeH ObITh B mpenenax ot 0,1 mo
0,3 MM. Ecniu meTku nepeMeraroTcst Tyro, BBIHYTh HX
u3 LIETKOIepKATENEH IPOYUCTUTH OKHa
WETKOAEPKATEIIE YHUCTOM BETOLIBK), CMOYEHHOMN
TEXHUYECKUM CHOUPTOM WM  CHUPTO-OEH3MHOBOM
cMechr0. Ecii nepeMeleHnio MEeTKH MeaeT Kakoe-
aMb0 MEXaHWYECKOE MOBPEKIACHHE ULIETKOJEpKa-
TEJISl — YCTPAHUTB MIOBPEKICHUE.

BbicoTa M3HOIIEHHON IIETKH JIOJKHA OBITh HE MEHEe
25 mM. Illetkn co ckojom paboueil MOBEPXHOCTH
OpUIUIH(POBATh METKO3epHUCTON mKypkou. [lpu
HeoOxoaumocTu  3ameHuTh. llletkm co  ckomom
paboueii moBepxHoctu Oonee 10 % momkHBI OBITH
3aMEHEHbl, HE3aBUCHUMO OT CTENEHW H3HOca IO
BBICOTE.

IIpu 3aMeHe ETOK pyKOBOACTBOBAThHCA 1. 4.4.2
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[Tponomkenne Tabmmimt 4.2.1

Bunsl
TO

HaumenoBanne o0bekTa
TO u paboThl

Texuuueckue TpeboBaHUA

TO-1

4 TlpoBepka COCTOSIHHUS
KPOHIIITCHHOB, H30JISTO-
poB M 000¥M IIETKO-
JiepKareneun

[ToaTtsanyTh raku 00JITOB 45, KpEIsiux
HIETKOJepxKaTeau. MOMEHT 3aTsSKKM TaeKk i
KperuieHus meTkoaepxkarenen 16 — 167 H m.
[Monrsanyts Gonter M16%x40 (pucyHok 6), Kpersiue
IJIACTUHBI C HIETKOJEPKATEISIMU K KPOHIITEHHAM, U
oonter M16Xx65 (pucyHok 6), Kpersimge KOJbLO ¢
KPOHIUTEHHAMH K IIUTY. MOMEHT 3aTsDKKH OOJITOB —
100"’ Hwm.

[IpoBepUTh LENOCTHOCTh MPYXKUH IIETKOAECPIKATEINS,
MEPEeKOC  OOOWMBI ~ OTHOCHTEIBHO  KOJUIEKTOPA,
paccTostHue OT HUXKHEro Kpasi o0oiMbI 70 pabouei
MOBEPXHOCTH  KoJuiekTopa (pucyHok 10). D10
pPacCTOsTHUE TOHKHO OBITH OT 2 710 5 MM.

Ha xponmiteiiHax W H30JATOpax HE JOKHO OBITh
TPEIIMH, TOBEPXHOCTh WX JIOJDKHA OBITH YHCTOM.
OuncTKky 000MM IIETKOJepKaTelied MPOU3BOJIUTH
J)KECTKOM BOJIOCSIHOM IIETKOW, YMCTOM BETOIIbIO,
CMOYEHHOM TEXHUYECKUM CIHUPTOM WM CIUPTO-
OCH3WHOBOM CMECHIO.

[Ipu oOHapyKeHMH TpEImIMH HAa IOBEPXHOCTU
U30JIATOPOB U KPOHIITEHHOB,  H3OJISITOPBl U
KPOHIUTEWHbl 3aMEHUTh HOBBIMU, HE HMEIOUIUMHU
neheKToB

S TIpoBepka cocTosHUs
KOJUIEKTOpa

3arpsi3HEHHYI0 MOBEPXHOCTh KOJIJIEKTOpa M OaHIaxa
Ha HOKMMHOM KOHYCE NPOTEPETh YUCTOW BETOIIBIO,
CMOYECHHOM TEXHUYECKUM CHOUPTOM WIM CIHPTO-
OEH3MHOBOM CMECHIO.

Pabouass MOBEpXHOCTh KOJUIEKTOpAa JOJKHA OBITh
IJIaJAKOM,  IIOJUPOBAHHOMU, KOpPUYHEBOIO WU
KpaCHOBATOI'O I[BETA.

PaBHOMEpHOE TOTEMHEHHME KOJUIEKTOpa 0€3 CIleaoB
nojarapa CBHJETEIbCTBYET O HAJUYMM TOHKOTO U
OYEHb  IUIOTHOTO  CJIOS  OKHCH  (TIOJIUTYpBI),
NPENOXPAHSIONIEr0  KOJUIEKTOP OT  HM3HOCA H
ylydimaroniero kommyranuto. [lonurypy HeoOxoaumo
COXpaHsiTh, U LUIM(OBATH KOJUIEKTOP TOJBKO B
ClIy4ae, €ClIi OH MMEET CJIeIbl IOArapa, OIUIABICHUN U
LIEPOXOBATOCTEH, BBI3bIBAIOIINX 4pe3MEPHOE
VICKpEHHE LIETOK.
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[Tponomkenne Tabnmim 4.2.1

Bunsl | HanmenoBanue o0ObeKTa
Texuuueckue TpedoOBaHUs
TO TO u paboTsl

TO-1 [Ipyn HanMUuuMM CUIBHBIX MOJArapoOB, MPUBEIIINX K
OIUIABJICHUIO KOJUIEKTOPHBIX IUIACTHUH, 3aJUPOB
paboueit MOBEPXHOCTHU KOJUIEKTOpa u
HEPaBHOMEPHOIO €€ W3HOCa, 3JIEKTPOABUIATEIb
ClieyeT JAEMOHTUPOBATh, KOJJIEKTOP MPOTOYUTH,
OPOAOPOKUTh  MEXKJIAMETbHYI0  HM30JALUI0 |
ornumudosats (1. 4.4.1, pucynox 11)

TO-2 | 1 Ilpoussectu oOciyxu- | B monmnom o6béme

Banue kak B TO-1

2 3amMepuTh H3HOC Ile-
TOK W Tpu HEo0X0au-
MOCTH 3aMCHUTD UX

3aMeHy WIETOK MPOU3BOAUTHL IO MEpe H3HOCa
COTJIACHO peKoMeHaaIusm 1. 4.4.2.

[Tpu 3ameHe METOK X HEOOXOAMMO TPUTEPETH HA
MPUCTIOCOOJICHUM 10  PaaAuyCy  KOJIJIEKTOpa
CTEKJISIHHOM IIKYPKOW WJIM MPUTHUPKY BBINOJHSIOT
MHOTOKpPATHbIM MPOTACKMBAaHUEM HUTM(POBATBHON
mKkypku ¢ 3epHuctoctbto MS0-IT o I'OCT 3647
MEXIy KOJUIEKTOPOM M WIETKAMU B OJHOM
HaIlPaBJICHUH.

[Inomane npuTepTOd IIETKH JOJDKHA OBITh HE
MeHee 75 % KOHTaKTHOM MOBEPXHOCTU IIETKU. Bo
n30eKaHWe 3aKpYIJICHHWs] YIJIOB IIETKH TIPH
NPUTHUPKE, NITU(POBAIBHYIO IIKYPKY HEOOXOIUMO
MPIKUMAaTh K KOJUIGKTOPY Ha OOJIBIIION JayTe

3 IlpoBeputh cocToOsiHHE
W30JISLHUH 00MOTOK
DIIEKTPOJIBUTATENS M 3a-
MEPHUTHb €€ COMpPOTHBIIC-
HUE

[Tpu ocmotpe sikopst 13 HEOOXOAUMO MPOBEPUTH
COCTOsIHME OaHAaked, KIMHbEB M  H3OJISIHUH
oOMoTOK. He pomyckaercsi CKOIJIEHHE YTrOJIbHOM
ObUIM Ha IIOBEPXHOCTH SIKOps M  KaTylleK
noJrOCHbIX. JIOOOBBIE YacTH OOMOTOK NPOTEPETH
YUCTOM BETOUIbIO, CMOYEHHOM TEXHUYECKUM
COMPTOM WM  CIIUPTO-OCH3UHOBOHM  CMECHIO.
HenoctymnHble mid NpOTHpaHUsS YacTH JABUIATEIIS
OpPOAYTh  CYXMM  CKATBIM  BO3JYyXOM IO
nasiieaneM oT 0,2 mo 0,25 MI1a.

CoenuHuTenbHbIE NMPOBOAA HE JOJDKHBI KacaThCs
MOJIBMKHBIX YaCTEH BUraTessl, U Ha U30JISILUU HE
JIOJHKHO ObITh moOBpexaeHuil. IloBpexneHHble
MecTa H30JSUUMU OOMOTOK 3aM30JUPOBaTh U
MOKPBITh SMabio KO-9111.
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[Tpogomxenue Tabauisl 4.2.1

Bunrnl
TO

HanmenoBanue
o6bekTa TO 1 paboThl

Texuuueckue TpeboBaHUA

TO-2

ConpoTuBieHne U30JIALAN 00OMOTOK
QJIEKTPOJIBUraTeNsl OTHOCUTENIBHO KOpPIyca JIOJKHO
OBbITh HE MEHEE:!
-B  XOJIOJIHOM
10 MOw;

-B HArpETOM COCTOSIHUU AeKTpoasuratess — 3 MOwm.
Ecnu compotuBiieHne M30JALIMM MEHBIIE YKa3aHHbBIX
3HAYEHHUM, TO 3JEKTPOJBUTATENh MPOCYIIUTh CYXHM
TeribiM Bo3ayxoM oT 60 1o 70 °C OoT mOCTOPOHHETO
UCTOYHUKAa M TIOBTOPHO MPOBEPUTH COIMPOTHUBICHHUE
U30JISILIHH.

B Hauane cylmKkM CONPOTUBJIEHHUE H3OJSILUM MOXKET
HECKOJIBKO CHUXKAThCsl, 3aT€M HAYHET OBICTPO PACTH.
W3mepeHne  CONpOTUBIEHHMS  OOMOTOK  BECTH
MerommerpoM M1100 na 1000 B knacc tounocrtu 1,0

COCTOAHHUU  JJICKTPOABUIATCIIA  —

4 TlononaHUTH CMa3Ky
MOAIINITHUKOB

[TononHeHne cMa3Kyd MOAIIWITHUKOB BBINOJHUTH B
cootBercTBUM ¢ 1.4.3 pykoBojctBa «llonosHeHue
CMa3Km»

TO-3

1 IIpousBectu oOciy-

kuBanue kak B TO-1,
TO-2

B nosiHoM 00BbEME

2 IlpoBeputhb ycuiaue
HaXKaTHus Ha MIETKU

VYeunue HaxaTus Ha ETKy 46 JI0DKHO OBITh

(36+2) H, uzmepsTh TMHAMOMETPOM KJlacca TOUYHOCTH
2,0

3 IlpoBeputp OueHue
KOJIJIEKTOPA

Ecnmu Ouenne xomexropa okaxkercs 6osee 0,08 MM —
AJIEKTPOJBUTATENh  JIEMOHTHUPOBATH, KOJUIEKTOP
MPOTOYUTh, H30JISIIIAIO MEXTy IJIaCTHHAMHA
MIPOJIOPOXKUTh W KOJJIEKTOp oOTiumMdoBaTh. buenwue
KOJIJIEKTOpa TOCje onepalyii He JOJDKHO MPEBBIIATh
0,04 mm.

N3mepeHrne MNpou3BOAWTH HWHIUKATOPOM YacCOBOIO
tuna c rexHou neaenus 0,01 Mmm

Hpy-

rue
BUIBI

TO

3aMeHa MOAIIUITHUKOB

[Tpu noctmxenun aBTocamocBaioM mnpodera 200 ThIC.
KM IPOBECTHM 3aMEHY NOJAIIMITHUKOB: IIAPUKOBOIO
paavaJIbHOIO OJHOPSAHOrO mnoamunauka 47 — co
CTOPOHBI KOJJIEKTOPA, U POJHMKOBOTO OJHOPSAHOIO
noAmMInHUKa 48 — CO CTOPOHBI, MPOTUBONOJIOKHOU
KOJUIEKTOPY.

JleMOHTaX, MOArOTOBKY K MOHTaXYy M MOHTax
MIPOBOJIUTH B COOTBETCTBUHU C 11. 4.4.3.
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[Ipn cyxou morome peKOMEHIOBAHO IPOAYBATh JJIEKTPOJABUIATENb CYXHM
CKaThIM BO3/1yXOM Kaxble 125 Jacos.

DNEeKTpOABUTATENIM  BBIICPKUBAIOT 0€3 MOBPEXKIECHUH UM OCTATOYHBIX
nebopMariii aBapHifHOE MOBBILMICHHE Y4acTOThl BparneHus 10 45 ¢ (2700 06/MuH.) B

TEUCHHUE 2 MUH.
4.3 ITonmosiHeHHe cCMA3KH MOAIINITHUKOB

B mporecce skcmiyatanuu HEOOXOAMMO CBOEBPEMEHHO TOMOJHATh CMa3Ky
(Tabmuna 2.2.2) moamumauKoB yepe3 (5001+25) yacoB pabOThI AIEKTPOIBUTATES.
KonnuecTBo cMa3ku )1l IEPUOIUYECKOTO TTOTIOJTHEHUS
. +10
- B IIApUKOBBIN noammnHuk 47 — 80" T;
" +10
- B POJIMKOBBIN noamunHuK 48 — 100" " r.
[TormoHEHHWE CMa3Ku MPOM3BOAWTL Yepe3 IuTyuep 43, BBOpauuBacMbId B

OTBEPCTHS B HAPYKHBIX KPBIIIKAaX MOAMUIHUKOB 3, 36 (prucyHoK 3).

4.4 Texuuueckoe 00CTy:KMBAHUE COCTABHBIX YaCTEH M31eJIMs

4.4.1 Yxo/ 3a KOJJIEKTOPOM

$565:15

A-A O

2> 02

AQB°+5°

2 A

<@

Pucynok 11 - Otnenka rmiacTuH KOJUIEKTOpa
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[Ipu HanMuuM 3aTsHKEK MEAW B IPOCTPAHCTBO MEXy MiacTuHamu Oosee 0,2 MM
yIaIUTh MX, N0 BO3MOXHOCTH COXpaHAs MOJMTYPY Ha KOJUJIEKTOpe. 3ayCeHIbl OT
3aTSHKEK MEAM YJAISITh HEMETAUIMYECKOM IIETKOM M CYXHM CXaTbIM BO3IYXOM.
KpymnHble 3ayceHiibl OT 3aTSKKH MEIU yAAJISATh CIIEUATbHBIM HOKOM — (haCOUHUKOM.

[Iporouky, mIMUGOBKY KOJJIEKTOpa MPOBOAUTH TOJBKO Ha BpalllalolIeMCs
KOJUIEKTOpE, BO M30€KaHuEe 00pa30BaHUS MECTHBIX BBIPAOOTOK paboueii MOBEPXHOCTH.

[IpoTouKy KOJIEKTOpa BBHINOJIHSIOT MPU MPEBBILICHUH PAJAHAIBLHOTO OMEHUS
0,08 MM, a TakkKe NP HAIWYUU CHIBHBIX IOATAapOB, NMPUBEAIIUX K OIUIABICHHIO
KOJUIEKTOPHBIX TutacThH. Ilepen mpoToukoit 0OMOTKYy siKopsi oOepHYTh Oymarou, Imo
OKOHYaHMM TPOTOYKM TMPOAYTh CXKATbIM BO3AYyXOM. BricTynanue OTIEIbHBIX
U30JSIIUOHHBIX  MPOKIAJOK  YCTPaHUTh, BBIMOJHSASA  MPOJOPOKKY  KOJUIEKTOpa
CHeuaIbHbIM UHCTPYMEHTOM.

[IpoTouky U IPOJOPOKKY KOJIEKTOPA BBITIOJIHATH MO pa3MepaM, YKa3aHHBIM Ha
pucynke 11 .

[Tocne kaxmoil 0OpabOTKM KOJJIEKTOpa CIEUUATbHBIM HHCTPYMEHTOM JUIs
MPOAOPOKKH YJAIUTh CIPECCOBABUIYIOCA MbLIb U MEIHYIO CTPYXKKY U3 Ma30B MEXIY
KOJUIEKTOPHBIMHU IIJJACTHHAMM, YTIIYOUTb HUX, €CIIM 3TO HEOOXOIHMMO, CHATH (PacKu
(dbacouyHUKOM IO pa3MepaM, yKa3aHHbIM Ha pucyHke 11.

Jnsa uundoBaHus KOJJIEKTOpa Bajl d3JEKTPOABUTATENS OTCOEIUHUTH OT
penykropa. Ilogate Ha 3akMMBI 3JeKTpoABUTraTeNss Hampsbkenne ot 50 mo 60 B
MOCTOSIHHOTO TOKAa OT TIOCTOPOHHEr0 HCTOYHMKA. Jl7s BpalleHusi ABUTATEns Ha
XOJIOCTOM XOJ1y YCTAHOBUTD Ha J[BA COCEJHUX IIETKOAEPKATENS M0 OJHON LIETKE.

Jns mumdoBanus puMeHATh nutMdoBaibHY0 MKypky M-50I1 TTOCT 3647,
00epHYTh €€ BOKPYT JEPEBSIHHOW KOJIOAKM C paJuyCcOM KpPHUBHU3HBI BHYTpPEHHEH
MOBEPXHOCTH, PABHBIM paJInyCcy KpUBH3HBI KojuiekTopa (200£2) MM, ¢ yrjiom oxBara
meree 30 . IllupuHa MONOTHA UUTM(OBAIBHON MIKYPKH IOIKHA OBITH PAaBHA LIMPHHE
paboueil TOBEPXHOCTH KOJUIEKTOpA.

[Tocne uwmdoBaHUs W OYUCTKM KOJJIEKTOPHYIO KaMmepy IMpOAYyTh CYXHM
C)KaTbIM BO3JyXOM U TPOYHMCTUTH KAHABKU MEXIY KOJUIEKTOPHBIMU IUIACTHHAMHU
KECTKOU BOJIOCSIHOW IIETKOM.

[leTku, KOTOpHIE HCIMONB30BAIUCH MPU HUIM(POBAHUM, 3aMEHUTH PadbOYNM
KOMIUIEKTOM U BpalllaTh 3JIEKTPOJIBUTATEIb B PEKUME X0I0CTOro xoaa 30 MuH.

4.4.2 Oco0eHHOCTH 3aMeHbI HIETOK

A]]PE;[OCTEPE)KEIIHE
Bo usbesxcanue 603mModcHO20  nopadiceHus.

INEKMPUYECKUM ~ MOKOM  UAU  MPABMUPOBAHUS — NEPCOHANA  BPAWAIOUWUMCS
aeKkmpoogueamenem He OONYCKAEMCS CHUMAMb UMY YCMAHABIUBAMb UWemKU, KO20d
IEeKMpOoOsU2amenb Haxoo0Uumcs N00 HANPAXCeHUeM UL 8PAUAECAL.
ABHHNIAHHE
Ilpu 3amene ycmaumogumv wemKu BbINYCKA OOHO20
npeonpuamus. He oonyckaemcsi ycmanoska Ha 0OHOM 3JleKmMpoosuzamene wemokx
DPA3HBIX MAPOK, PA3HBIX KOHCMPYKYULL.
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_ C8UCAHUEe MOKOBEOYWUX NPOBOOOE8 WemKU C KOpnyca

wemxkooepacamens 6 CMOPOHY WUMa UIU NemyUKo8 KOJIeKmopa, a makoice
nonaodanue mokoseoyuwux npoBooos 8 NPOCMPAHCMBO padboyue2o X00a NPYIHCUHBIL.

3aMeHy 1EeTOK 46 poU3BOAUTh MO Mepe n3Hoca. LlleTkn kpensTcs K I1acTUHE
npu nomoru 6oaToB M8x16.48 mo I'OCT 7798 ¢ moakiaapiBaHueM MIAaHOBI-TpOBepa
8.65T mo TOCT 6402. MomeHT 3aTsvxku 1151 601toB M8x16.48 — 16" Hwm.

Boatr M8x16.48

[a#i6a-rpoBep
8.65T

Pucynox 12 — Kpenienue merok

4.4.2.1 3amMeHa 1IETOK B KYPKOBOM ILETKOAep:KaTeie

ITomokeHie A ITonoxkeniie b

Bripona meTn

Tanen
HEAHMHOI

46

46 16

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

Jlns 3aMeHBI eTOK 46 HCOOXOIMMO OTBECTH HAXKMMHOM ITaJIeI U3 MOJI0KEHHS
A B nmoJjio:xxenue b.
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4.4.3 JleMOHTAaK M MOHTAK NOAIIMITHUKOB

17,18

Kamywka Kamywka
dodaboyHozo 2nabHozo 0dMomKa

nonoca nonica AKopA bonm M16x4558
5 lauda 16651

iy Y |
1 — L8
Iy e

: ’ i lauda 8.657
-l -
. . 32
NN z Bmynka

B v i ] -
A33 BJ ng 3

Pucynok 14 — O0uwmit Bua snexrpoasuratens tarosoro J/I1-800

Banm M16x11058
ladda 16.657

—
(we]

TexHoJiornYeckue NMpPUCHOCOOIeHUS

[Ipucnocobnenue s 3aBojgku (B marHutHyto | A7808-0179

CUCTEMY) U BBIBOJA SIKOPSI

CpeMHHUK I OAIIMITHAKA CO CTOPOHBI KOJIJIEKTOPA A7823-0151

CpeMHUK 1)1 NOAIIUITHUKA CO CTOPOHBI IPUBOJIA A7815-0029

CpEMHUK J/KONbLIa YMJIOTHUTEIBHOTO CO CTOPOHBI

KOJUIEKTOpa YcTaHoBKa HHAYKIIMOHHOTO
CpéMHHMK J/KONbIAa YIUIOTHHTEIBHOTO coO ctoponsl | Harpesa YUH 008-30/T-020
MpuBOJa

CbEMHUK 1711 000WMBI BHYTPEHHEH A7815-0025
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4.4.3.1 JleMOHTAXK MOAIIUITHUKOB

[Ipu 3aMeHe MOAMUITHUKOB HEOOX0IUMO (pUCYHOK 14):

1) CHATB KPBILIKY KOJUIEKTOPHOTO JIIOKa 4 U MaTpyooK 9;

2) OTCOEAUHUTH MPOBOJ 24, COCTUHSIONINI IeTKoAepxkaTelb 16 ¢ 100aBOYHBIM
MOJIFOCOM;

3) OTCOEAVHUTH BBIBOJBI JATYMKOB TEMIEPATYPHI, PACIOIOKEHHBIX B IIUTAX
MOJIIMITHUKOBEIX 1, 2;

4) BbIHYTH 1IeTKU 46 U3 meTkoaepxarenei 16;

5) ¢ Topiua Baja co CTOPOHBI MPUBOJIA BHIBEPHYTH OONT 44, CHATH MOIyMY(PTY
(pnanerr), ycranoBieHHyI0 Ha moBepxHocTH (E), 1 3akpenuTh CheMHUK;

6) ¢ Topla BaJjla CO CTOPOHBI KOJUIEKTOPA BBIBEPHYTH O0JIT 44, CHATH MOITYyMYDTY
(dnanern), ycraHoBIeHHYIO Ha moBepxHocTH (/1);

7) BeIBepHYTH O0JTHI M16x110.58 KpemieHus HapyKHOW TOAIIMITHUKOBOM
KPBIIIKU ¥ CHATh KPBILIKY 3;

8) BbIBepHYTH OonThl M16x45.58, kpensmye MNOAIMITHUKOBBI LIUT CO
CTOpPOHBI NpUBOJA 1 K CTaHUHE S, OTXKATh IIKUT CO CTOPOHBI ITpuBoAa 1 OT CTaHUHEI S;

9) ocTopokHO BBIHYTH AKOpb 13 BMecTe €O HIMTOM MOJUIMIHUKOBBIM CO
CTOpPOHBI PUBOAA 1, POJTMKOBBIM NOAIIMITHUKOM 48 M IIAPUKOBBIM MOJIIUITHUKOM 47,

10) ymoxuth sikophb 13 Ha cemmooOpa3Hyr0 MOACTaBKY C BOWJIOYHON WIH
PE3MHOBOM MOJKJIAIKOM;

11) ycranoBkoi unaykinuonHoro Harpesa YHUH 008-30/T-020 cHATH KOJIBIO
33, 3aTeM CHATH LIAPUKOBBIA NOAMMIHUK 47 CheMHBIM ycTpoiicTBoM A7823-0151;

CpeMHOE yCcTpOHCTBO
A7823-0151

47

Pucynox 15 — JleMOHTa» NOAIIMITHUKOB
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12) CHATH IIUT CO CTOPOHBI MpUBOJa 1 ¢ KPBIKOH 36 W HAPYKHBIM KOJIHIIOM
POJIMKOBOTO MOIIMITHUKA;

13) BbiBepHYTh O0nThl M8%35.58 KpemeHus: KphIIKA MOAIIMIHUKA U CHATH
KpBILIKY 36;

14) cHATH HapyXHOE KOJBLO POJIMKOBOTO MOAIIMITIHUKA M3 IIATA CO CTOPOHBI
npuBoja 1;

15) ycranoBkoi unaykiuonHoro Harpesa YHUH 008-30/T-020 cHATH KOJBIO
32;

16) chemubiM yctporictBoM A7815-0025 u A7815-0029 cHsATb BHYTpeHHeEe
KOJIBIIO POJIMKOBOTO MOJIIMITHUKA 48 C BaJia 3JIeKTPOIBUTaTEsl.

CpeMHOE yCTpOICTBO
A7815-0029

Pucynok 16 — JleMoHTaX OAIIMITHUKOB

4.4.3.2 I1oAroTOBKA K MOHTAKY

[ToaroroBka K MOHTaXXY MOIIIMITHUKOB BBITIOJIHICTCS B CIEAYIOLIEM IOPSIKE
(pucyHok 14):

1) mepen cOOpKOW OYUCTUTH OT TBUIM W TPSA3U KPBIIIKH TOIIHITHAKOB,
IMOCaIOYHBIC THE3/1a MO/ MOAIITUITHUK ITOIIIHITHUKOBOTO IIIUTA 2;

2) T[OpPOMBITH  yCTaHaBJIMBaeMble MNOMIIMIOHUKKM B  6-7 %  pacTBOpE
TpaHC(hHOPMATOPHOTO WIIM BEPETEHHOTO Macja B O€H3WHE JI0 IMOJTHOTO YAaJICHUSI CMa3Ku
U MPOBEPUTh UX HCIPABHOCTh HA CIYX BpaIllEHUEM HapY>KHOro KoJbla. McrnpaBHbIi
MOIINITHUK HE JOJKEH 3aeaTh U ITyMETh;

3) NpoCyMINUTh MOAIIUITHUKH;

4) aHAJIOTUYHO TPOMBITH KPBIIIKK IOIIIUITHUKOB, MOCAJ0YHbIE THE3[a IO
MOIIMITHAKY W JTAOUPUHTHBIE KaHABKHU IMOJIIUITHUKOBOTO IIUTAa CO CTOPOHBI MPHUBOAA
1,

5) mnpoayTh cxartbiM Bo3ayxoMm. (CmasaTh IOCagO4YHbIE MecTa JeTajeu
MOIIMITHUKOBBIX Y3JI0B cMa3koi JIuton-24-MJIu 4/12-3 TOCT 21150;

6) 3anoaHuTh cMazkoi JInton-24-MJlu 4/12-3 TOCT 21150 nogmunuuku 47,
48, momoctu A, b, B, I'.
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Pacxon cmasku JInton-24-MJIu 4/12-3 TOCT 21150:
a) MoqIIMIHAUK mapukoBsiii 47 — 80070 r;
6) IOIIHMITHUK POTHKOBHIi 48 — 1000 r;
B) mosocth A — 700 r;
r) monocts b — 40" ;
) monocts B — 507" 1
e) momocts I — 8077 .
Heobxoanmoe xkonmmaectBo cmazku Jluton-24-MJlu 4/12-3 TOCT 21150 na nBa

NOAIIMITHUKOBBIX y3J1a — HE MeHee 2,04 Kr.

Pucynok 17 — IlononHeHue cMa3Kku B MOAIIMITHUKOBBIX y3J1ax

4.4.3.3 MoHTaK NOAIIUITHUKOB

MoHTaX MOAIIMITHUKOB BHIMIOJIHAETCS B CIEAYIOIIEM MOPsaKe (PUCYHOK 14):

1) ycTaHOBUTH KPBILIKY MOAMIMIIHAKA 3 CO CTOPOHBI KOJUIEKTOpA Ha BaJ;

2) HarpeTh nNOAMMMNHUK 47 U BHYTPEHHIOH 000¥My mnoammnHuka 48 B
3JIEKTPOIIEYr WiM TepmocTaTe A0 temnepatypsl ot 90 no 100 °C;

3) narpets koubia 32, 33 go temmneparypst oT 70 10 80 °C;

4) HacaguTh MOAIIMIHUK 47 ¥ BHYTPEHHIOI 000MMY POJIIMKOBOTO MOAIIUITHUKA
48 Ha Bay 10 ynopa B 3aIJICYUKY;

5) nacaguth konpua 32, 33 Ha Bajg g0 ynopa K BHYTPEHHHM 0OOWMam
MOJIIUITHUKOB;

6) 3ampeccoBaTb B IIMT CO CTOPOHBI TIpuBOJa 1 HapyxHYIO 000MMy
MOIIUITHUKA;

7) yCTaHOBUTH KpBIIIKY NOAMMIHUKA 36 B IIUT CO CTOpOHBI TpuBoja 1,
BBEpHYB 00JIThl M8%35.58;

8) yCTaHOBUTH IIUT CO CTOPOHBI NMpuBoa 1 Ha sikoph 13;

9) 3aBectu sikopb 13 B cucteMy MarHutHyto 12;
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[Tpucnocobienue A 3aBOJKH
SKOpSl B MATHUTHYIO CUCTEMY
A7808-0179

Pucynok 18 — 3aBoaka AKOpsi B MATHUTHYIO CUCTEMY

ﬂ . .

[Ipu 3aBojke SKOpsI B MarHUTHYKO CHUCTEMY COOJIOIATh
OCTOPOKHOCTh, M30eraTh KacaHus SIKOPSI M KOJUIEKTOpa IMIETKOAEPKATEICH M KaTyIIeK
MAarduTHON CUCTEMEI.

10) BBepHYTh OONTHI KpEIUICHHS HAPY>KHOW MOJIIMITHUKOBON KpbIKU 36
M8x35.58 u  OGontel M16x45.58, kpensmue NOAMUIHUKOBBIA IIUT CO CTOPOHBI
npuBoja 1 kK cranuHe;

11) ycranoButrh mnoaymydthl (daanub) Ha noBepxHocTsx /JI, E. BeepHyTh
001THI 44;

12) moAxIOYMTh JATYMKK TEMIIEpATypbl, PACIOJOXKEHHbIe B ImuTax 1 m 2,
COTJIACHO cxeMe nojikioueHus: natyukoB (IIpunoxenue B);

13) BcTaBuTh 11eTKHU 46 B 1ieTkoAepkaTenu 16;

14) ycTaHOBHTD KPBIIIKY KOJUIEKTOPHOTO JItoKa 4 1 maTpy0Ook 9.
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4.5 KoncepBanusi

KoHcepBanus siexktpoaBurarensi 00€CEUYMBAET CPOK COXPAHSIEMOCTH [0
nepekoHcepBanuu 3 roga npu yciaoBusax xpanenus 2 no I'OCT 15150.

[Ipy nmepexkoHcepBaMU  HEOOXOAUMO  YIAIUTh  CHEAbl  MPEbIIyIIeH
KOHCEpBallMU, YOeTUThCS B OTCYTCTBHM KOPPO3UHU HAa BCEX HAPYKHBIX METAIUTUYECKUX
NOBEPXHOCTAX 3jekTpojaBurarens. Crienpl KOppO3WU YIAIUTh (€CIM OHU €CTh) C
MOMOIILBIO CTEKJIIHHOW NITM(OBaIBbHON IIKYpKHM Ha Oymare, 3€pHUCTOCTbIO 8-16 1O
I'OCT 6456, cMoueHHOM B MalllTMHHOM Maclie.

Mertamnueckue MOBEPXHOCTU SJEKTPOJBUraTelis, MOJIBEPKEHHBIE KOPPO3UH,
00e3XupUTh (MMPOTEPETh BETOIIBI0, CMOYEHHOW B OEH3WHE; MPOTEPETh CYXOH
cayneTko 10 MOTHOTO yAaneHus] OCH31HA).

[ToaroToBiieHHBIE MECTa MHOKPBITH TOHKMM cioeM  cMa3ku Jluton-24-MJlu
4/12-3 TOCT 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 roga; 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\ srviaEnE .
H320m06umeﬂb omkKdassleaem 6 2apaHmuuHOM

00CIyAHCUBAHUY DTIEKMPOOBUSAMENS, eCllU INeKMPoogu2ameb mpaHCnopmupo8aics Ha
npeonpusamue — u320mosumens O 2ApPAHMUUHO20 pemMouma 6e3 YCMAaHO8IeHHOU Ha
KOHey 6aia cKooOwul.

VYcnoBust TpaHCHIOPTUPOBAHUSL  DJIEKTPOJBUTATENsl B YacTH  BO3ACHCTBHS
Mexanndeckux ¢aktopoB — mo rpymmne C mo 'OCT 23216; B yacté BO3AEUCTBUS
KJIMMaTUYeCKUX (DaKTOPOB BHELIHEH Cpellbl — TaKhe >K€, KaK YCJIOBHUS XpaHEHUs 8
(OX3) mns ucnonnenuss YXJI2 mo 'OCT 15150, 9 (OXK1) nns ucnonnenuss T2 mo
['OCT 15150.

TpancnopTupoBaHue 3JEKTPOJBUraTesi U €ro KpeIuIeHHEe B TPAHCIOPTHBIX
CpeacTBax JOJKHBI TPOU3BOAUTHCS B COOTBETCTBUM C MPABUIIAMH, NEHCTBYIOIIMMHU Ha
TpaHCHOpTE JaHHOro Buaa. [Ipumep yCTaHOBKM 3JIEKTPOABUTATEN B TPAHCIOPTHOM
CpEACTBE MpEICTaBICH Ha pUCYHKE 19.

TpancnopTupoBaHUE ANEKTPOABUTATENS JOKHO MPOU3BOAUTHCS:

1) ¢ ycTaHOBIEHHBIMA Ha KOHIIBI Baja BTynkaMu U ckoOoit ([Ipunoxenue b),
npeaoXpaHstouel Bal (MOAMIMIHUK) OT OCEBOTO MEPEMEIICHUS;

2) yCTaHaBIMBaTh JJIEKTPOJBUTaTelb B TPAHCHOPTHOM CPEACTBE TOJBKO
MONEepeK JBIMXKEHUsl (HAIMpaBJICHHE [IBXKEHUSI TPaHCIOPTa JOJKHO COBOAAaTh CO
CTpPEJIKOM-yKa3aTelleM Ha Tape).

[lepen »skcmmyatamnedl TATOBOTO 3JEKTPOJABHUratensi yOpaTh BCE  CIEJbI
KOHCEpBALIUU.

Pucynox 19 — I[Ipumep ycTaHOBKH AJIEKTPOJBUTATENS B TPAHCIIOPTHOM CPEACTBE
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7 YTUJIN3ALUA

DNEeKTpOABUTaTENb TOCJIE€ OKOHYAHHS CPOKa SKCIUTyaTalldd HE MPEeACTaBIsSET
OMAacHOCTU JJisi OKpY)Karouled MpUpOJHOM Cpenbl W 370pOBbS UEJIOBEKa M, B
COOTBETCTBUM C MECTHBIM 3aKOHOJATENIbCTBOM, B CHEIMATbHBIX Mepax 0e30MacHOCTU
YU YTUIN3ALUU HE HYK/1aeTCS.
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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-800 (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;

- 800 — 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-800 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.

L 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-800 traction motor is designed to operate as a drive of the power-wheels of
BelAZ haulage trucks with the loading capacity of up to 240 tons and operated in boreal
and tropical climate.

The traction motor is a horizontal two-support six-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-800 traction motor
(commutator-side view)

Figure 2 — Design of EDP-800 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-800 NF2 EDP-800 T2
Capacity, kW 800 720
Voltage, V 890 890
Current, A 980 882
Rated speed, rpm 600 600
Max speed, rpm 2000 2000
Efficiency coefficient, % 92 92
Rate of excitation, % 100 100
Armature winding thermal classification H H
Thermal classification of the main and F F
auxiliary coils
Operation mode S2 S2
Number of poles 6 6
Dimensions, mm 1200x1493%x1200 | 1200x1493%x1200
Weight, kg 4500 4500

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 15°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.
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Table 2.2.2 — Structural parameters of the traction motor

Parameter Value

EDP-800 NF2 EDP-800 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 P
auxiliary coils
IP rating acc. to GOST IEC 60034-5:
- for traction motor IP0OO IP0OO
- for access holes covers IP55 IP55
Traction motor weight, kg 4500 4500
Accepted value of the vibration velocity,
mm/s, below 2,8 2,8
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

NU326-E-XL-M1-C3

NU326-E-XL-M1-C3

Bearings grease

Grease Litol-24-Mli

Grease Litol-24-Mli

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

4/12-3 4/12-3
GOST 21150 GOST 21150
Total grease amount, kg 2.3 2.3
Model of brushes EG841 EG841
(2x12,5)x40x52/56 | (2x12,5)x40x52/56
TU 27.90.13-010- T TU 27.90.13-010-
05758546-20 05758546-20
KLUS.685271.126-03 | KLUS.685271.126-04
or
EG64K
(2x12,5)x40x48/55
TU 3495-021-
05011416-2003
FR 5103-01
Quantity of brushes 18 18
Figures of merit at 0.9 probability:
- overhaul time, thous. of operational km, 200 200
dump truck;
- assigned timelife till discarding (frames, 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.

P 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 other than those indicated in the RE are not allowed.

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 six-pole DC
commutator machine with the series excitation, with two free shaft ends.

The single-row radial ball bearing 47 — on the commutator side and the single-
row roller bearing 48 located against the commutator’s side are used and the shaft
supports.

Bearing caps 3, 35, 36 together with the corresponding bearing shields 2, 1
form chambers for retaining bearing grease and protecting bearings from foreign
matters.

The motor frame 5 has two hatches used for serving the brush assembly and
cooling air inlet. One hatch is normally closed with cover 4, the other has the pipe
connection 9 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 12, armature
13, end shields 1, 2, and brush holders 16 mounted on the end shields at the
commutator’s side.
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Figure 3 — EDP-800 traction motor

51
I'TIMH.652441.006 PO
GPIN.652441.006 RE



52
I'TINH.652441.006 PO
GPIN.652441.006 RE



2.3.1 Magnetic system

Magnetic system of the traction motor 12 consists of frame 5, which has six
main poles and six auxiliary poles mounted on it (Figure 4).

The frame is welded, there is a centering surface on each end for end shields
mounting.

The main cores comprise laminated cores 14 from the sheet steel, four actuating
coils 19, 20 wound on by the copper strips, and six compensating coils 17, 18 mounted
in slots of the main pole cores.

Auxiliary pole 15 is a core laminated from the electrical steel with a coil from
the edgeways wound copper strips that is installed on the core by wide side of the
winding.

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

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

Traction motor armature 13 (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
KonnekTopHble muacTuHbl, COOpaHHbIE B KPyT, 3akuMarorcs sleeve and a pressing 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.

13

Armature core

Commutator

Figure 5 — Armature of traction motor
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2.3.3 End shields

The welded end shields 1, 2 of the traction motor (Figure 6).

The end shield 2 installed on the commutator’s side has six brackets 7, which
fasten one brush holder 16, with three brushes 46 each. The brush holders actuate the
device regulating brush pressure force.

45 7 .26 42 46

e

Nut M8-7H
Washer 8.65G &

Washer 8x1.4.01.08kp 2

16

Protect. washer Bushing
Bolt M10x25 -
Washer 10.65" / s

26 >

2 : s
s e
Embranchment Bolt M16x40
Bolt M16x65

EEE— Washer 16.65G
Washer 16.65G

Splint 4x36

Figure 6 — End shields of the traction motor
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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 with temperature transducer with
nominal static characteristic — Pt100 as a measuring part.

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 (2045 °C) is (107,8+1,9) Ohm. Max measurement current is 1mA.

Min resistance of the temperature sensors circuit insulation between the
terminals 1-2, 3-4, 5-6 of the wiring 31 and the case is 50 MOhm. Insulation resistance
can be controlled at voltage U = (1000+10cg0) 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.

Figure 8 — Example of the traction motor labeling
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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.

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

A WARNING 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 N 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 record”. 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);

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;
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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. Record the measurement result in the commissioning act. 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 [1.1.1 Commutator is dirty Wipe the commutator with a clean
sparkling cloth wetted with technical alcohol or
the alcohol-gasoline solution
1.1.2 Improper selection of| Replace brushes 46 for the brushes
brushes after any repair works | indicated in Table 2.2.2
1.1.3 brushes are seized in the| If brushes 46 travel stiffly, clean their
brush holder cartridge 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| Grind in brushes 46 to the commutator
brushes (fractures, burn marks,| using the fine sand paper with the
weak adherence to| graininess class of
commutator) M-50P GOST 3647, or replace the
brushes
1.1.5 Distance between the|Set the allowed distance to the
working  surface of the| commutator’s surface from 2 to 5 mm
commutator and the brush| (Figure 10)
holder case exceed the allowed
value
1.1.6 Uneven circular distance| For proper installation of brushes 46 it
of the commutator between the| is necessary to put a band of paper
brushes of separate brush| outlined into equal parts according to
holders after any repair works |the number of brush holder onto
commutator and under brushes.
1.1.7 Brush holders are not| Tighten nuts on bolts 45, which fasten
securely fastened and vibrate | brush holders 16. The nuts tightening
moment to fasten the brush holders
must be 16" N.
Tighten bolts M16x40 (Figure 6) that
fasten plates with brush holders to
brackets 7, and bolts M16x65 (Figure
6) that fasten the brackets ring to the
shield. The bolts tightening moment is
100" Nm
1.1.8 Uneven pressure force on| Make sure the springs location on
brush holders’ springs on| brushes 46 are not displaced.
brushes The pressure force on a brush must be
(3612) N, to test it use the force gauge
with the accuracy rate of 2.0
62

I'TINH.652441.006 PO
GPIN.652441.006 RE




Table 3.3.1 (continued)

Fault

Probable reasons

Methods of elimination

1.1.8 Uneven pressure force on

Make sure the springs location on

brush holders’ springs on| brushes 46 are not displaced.
brushes The pressure force on a brush must
be (36£2) N, to test it use the force
gauge with the accuracy rate of 2.0
1.2 1.2.1 Some plates of the| Grind the commutator, and slot the
Blackening of |commutator  protracted or| insulation between plates
some retracted

commutator’s
plates located
at a certain
distance from

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

each other (Par. 4.4.1 «Commutator maintenan-
cen).
Inspect all risers and eliminate short
circuits if there are any

1.3  Blacke- [1.3.1 Insulation 1s visible| Slot the insulation between the

ning of each
second or
third plate of

between the commutator plates

commutator plates. If necessary,
grind and polish the commutator
(Par. 4.4.1 «Commutator maintenan-

the commu- cen)

tator

1.4 Brushes [1.4.1 Unsmooth surface of the| Grind the commutator and slot the
vibrate, make |commutator, or the| insulation between the commutator
excessive commutator runouts plates (Par.4.4.1 «Commutator
noise; the maintenance»). The runout must not
commutator exceed 0.04 mm

has the burn |1.4.2 Insulation is visible| Slot the insulation between the
marks; between the commutator plates | commutator plates. If necessary,
commutator 1s grind and polish the commutator
blackened, (Par. 4.4.1 «Commutator maintenan-

has the wave-
form surface;
brushes are
heated
excessively

cen)

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
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Table 3.3.1 (continued)

Fault

Probable reasons

Methods of elimination

Check position of brushes 46

1.5 Flashing [1.5.1 Brushes are placed

on improperly after any repair

commutator, |works

arching effect [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
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Table 3.3.1 (continued)

Fault

Probable reasons

Methods of elimination

Follow these rules to fasten brush holders 16:
- 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.

2 Reduced
insulation
resistance

2.1
wetting

Dumping insulation

Open commutator’s hatches 4, 9 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 MI1100 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

Recover damaged insulation and

output wires insulation or| discover reason of its destruction
destruction of the sealing
bushing
3 Bearing |3.1 Bearings became dirty| Inspect bearings 47, 48 sleeves and
over-heating |during assembly, dirty grease| end shields 1, 2. Eliminate
or insufficient amount of| discovered faults, replace bearings
grease inside the bearing| (Par. 4.4.3 «Assembly and

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

disassembly of bearingsy)
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Table 3.3.1 (continuation)

Fault

Probable reasons

Methods of elimination

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 commu-
tator beating, commu-
tator’s working surface

is  dirty, inadequate
treatment of the
commutator’s  working

surface, wet brushes

Make sure the brush unit is properly
assembled, brush 46 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 16

5 Insulation fault

Insulation wetting,
loosen  fastening  of
terminal connections, or
mechanical damage of
their insulation; fragility
and hygroscopic beha-
vior of insulation due to
large and long-term
winding overheating
during motor overloads;
natural insulation dete-
rioration, mechanical
damage of the insulation
during assembling and
disassembling of the
traction motor, over-
loads  provoked by
circuit breakouts,
damages of the armature
winding in case the
winding is improperly
laid into special slots

Check insulation resistance (Table
2.2.2), open commutator’s hatches
and dry windings. If a terminal or
connection is damaged, recover the
damaged insulation. If it is
impossible to recover damages
replace pole coils or armature 13
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.

- o 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 4, 9 must be closed and
inspection of | be firmly against the entire perimeter of the cover. The
locks and sealing | 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 4, 9 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 46 move freely inside
brush holder 16. 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
main-
tenan-
ce

Name of the
maintenance
object and work

Technical requirements

4 Inspection of
condition of
brackets,

insulators

brush
cartridges

and
holders’

Tighten nuts of bolts 45 that fasten brush holders. The
nuts tight moment for fastening brush holders 16 -
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)

70

I'TINH.652441.006 PO
GPIN.652441.006 RE




Table 4.2.1 (continued)

Types
of Name of the
main- maintenance Technical requirements
tenan- | object and work
ce
TO-2 |1  Maintenance | On a full scale.

same as TO-1

2 Measure wea-

Replace brushes 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

ring out  of
brushes, replace if
necessary

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

During inspection of armature 13 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 maintenance : :
main- . Technical requirements
object and work
tenan-
ce
TO-2 4 Add grease to bearings Add grease to bearings according to procedure
set in Par. 4.3 «Adding grease» of this Manual
TO-3 1 Maintenance same as | On a full scale.
TO-1, TO-2
2 Check brush pressure | Pressure force on brush 46 must be (36+2) N, it
force can be measured with the force gauge, accuracy
rate 2.0
3 Check commutator runout | If commutator’s runout exceeds 0.08 mm it is
necessary to disassemble the traction motor, slot
insulation between the 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 replacement When dump truck haulage reaches 200 thous.
types of km perform bearings replacement as follows:
main- the single-row radial ball bearing 47 — on the
tenan- commutator’s side, and the single-row roller
ce bearing 48 on the side opposite to commutator.

Disassembly, assembly preparation, and
assembly must be 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
45 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 47 — 807" g;
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to the roller bearing 48 — 100" g.
the grease must be added via connecting tube 43, screwed into holes in the
external bearing caps 3, 36 (Figure 3).
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4.4 Maintenance of the equipment components

4.4.1 Commutator maintenance

b
) 02"
125 max 08°s5°
53
L 2
\25/
<&

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.
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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.

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.

ATTENTION

A 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 46 to make in process of wear. 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.

= ||| |peemal) | Bolt M8x16.48

DL ) '[ I'_.lm.] 4 Split washer 8.65G

|
|
1

_, _ T
=11

<l

||

| |l|_|.|.J_II|!IJf|IIII|_,

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

A position B position

Brush outputs

Figure 13 — Position of a pressing device during brushes replacement

To replace brushes 46 move the pressing rod from A position into B position.
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4.4.3 Assembly and disassembly of bearings

17,18

auxiliary

- main pale armafure
pole coi

coil windind Bolt M16x45.58
Washer 16.65G

7

1

> L8

TIPSR
Bolt M8x35.58
Washer 8.650

A

alll =
=" M«««WWWW At .,

: \ 7 z bushin

Bolt M16x110.58
Washer 16.65G

I ]> 77777 * E
) J k ‘ N\ Lk
B I
33 3L commutator 3
Figure 14 — General view of the traction motor EDP-800
Machining attachment
Bracket for winding up (into magnetic system) and | A7808 - 0179
unwinding armature
Remover tool for bearings from the collector A7823-0151
Remover tool for bearings from the drive A7815-0029
Remover tool for sealing ring on the commutator side Installation of iduktsionny
Remover tool for sealing ring heating UIN 008-30/T-020
Remover tool for the inner cartridge AT7815-0025
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4.4.3.1 Bearings disassembling

When replacing bearing it is necessary to (Figure 14):

1) remove a cover of the commutator hatch 4 and sleeve 9;

2) disconnect wire 24 connecting brush holder 16 with the auxiliary pole;

3) disconnect output terminals of the temperature sensors mounted in end
shields 1, 2;

4) remove brushes 46 out from the brush holders 16;

5) on the shaft end side unscrew bolt 44, remove a half-coupling (flange)
mounted on surface (E), and fasten the remover tool;

6) on the shaft end on the commutator side unscrew bolt 44, remove a half-
coupling (flange) mounted on surface (D);

7) unscrew bolts M16x110.58 on the fastening external bearings cap and remove
cover 3;

8) unscrew bolts M16x45.58 that fasten end shield on the drive-side 1 to frame
5, press the shield on the drive side 1 against frame 5;

9) carefully remove armature 13 together with the end shield on the drive-side 1,
roller bearing 48, and ball bearing 47;

10) place armature 13 on a saddle-shaped support with a felt or rubber spacer;

11) installation of iduktsionny heating UIN 008-30/T-020 to remove ring 33,
then remove ball bearing 47 using the remover tool A7815-0151;

Remover tool
A7823-0151

47

Figure 15 - Dismantling of bearings
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12) remove the shield on the drive-side 1 with cover 36, and external ring of the
roller bearing;

13) unscrew bolts M8x35.58 fastening bearing cap, and remove cover 36;

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

15) installation of iduktsionny heating UIN 008-30/T-020 to remove ring 32;

16) use the remover tools A7815-0025 and A7815-0029 to remove inner ring of
the roller bearing 48 from the traction motor shaft.

Remover tool
A7815-0029

Figure 16 - Dismantling of bearings

4.4.3.2 Preparing for installation

The preparation to the bearings’ installation must be performed as follows
(Figure 14):

1) prior to assembling clean bearings caps, and bearing mounting seats in the
end shield 2;

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 1;

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

6) fill bearings 47, 48, cavities A, B, C, D.

78
I'TIMH.652441.006 PO
GPIN.652441.006 RE



Consumption of the grease Litol-24-MLi 4/12-3 GOST 21150:
a) ball bearing 47 - 8007 g;
b) roller bearing 48 - 1000’ g;
¢) A cavity - 70" g;
d) B cavity - 40"’ g;
e) C cavity - 50" g;
f) D cavity - 80" g.
Required amount of the grease Litol-24-MLi1 4/12-3 GOST 21150 — at least 2.04
kg per two bearing assembly units.

A

Figure 17 — Replenishment of lubricant in bearing assemblies
4.4.3.3 Bearing assembling
Bearings assembling must be performed in the order as follows (Figure 14):

1) install bearing cap 3 on the commutator-side onto the shaft;

2) heat bearing 47 and the inner cage of bearing 48 inside the electric oven or
the thermostat up to 90° to 100 °C;

3) heat rings 32, 33 up to 70° to 80 °C;

4) mount bearing 47 and the inner cage of the roller bearing 48 onto shaft collar
up to stop;

5) set rings 32, 33 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 1;

7) screw in bolts M8x35.58 to install bearing cap 36 into the shield on the drive-
side 1;

8) install the shield on the drive-side 1 onto armature 13;

9) wind in armature 13 inside magnetic system 12;
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Tool for winding the armature
into magnetic system
A7808-0179

Handle

Figure 18 - 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 36 M8x35.58 for fastening external bearing cap and bolts
M16x45.58 fastening the end shield on the drive-side 1 to the frame;

11) set half-couplings (flanges) onto surfaces E, F. Screw in bolts 44;

12) connect temperature sensors mounted in shields 1 u 2, according to the
sensors connecting diagram (Annex C);

13) insert brushes 46 into brush holders 16;

14) mount cover of the commutator hatch 4 and sleeve 9.
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4.5 Preservation

Preservation of the traction motor provides shelf time prior to re-preservation 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 grease Litol-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 i1s necessary to perform
represervation acc. to Par. 4.5.
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6 TRANSPORTATION

ATTENTION

A 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 19.

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.

Figure 19 — 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)
CchU10YHBIE HOPMATUBHBIE JOKYMEHTHI

Annex A
(Reference)
Reference regulatory documents

O603HaueHne TOKyMEeHTa
Document designation

HaumenoBanue nokymeHnra
Document name

['OCT 12.1.004-91
GOST 12.1.004-91

CCBT. Iloxapnas 6e3omacHocThb. OO01IME TpeOOBAHUS
SSBT (Occupational safety standards system). Fire
Safety. General Requirements

I'OCT 12.2.007.0-75
GOST 12.2.007.0-75

CCBT. N3nenus 3JIEKTPOTEXHUUYECKHUE. OO01me
TpeboBaHMs 6€30MaCHOCTU
SSBT. Electrical equipment. General safety requirements

I'OCT 12.2.007.1-75
GOST 12.2.007.1-75

CCBT. MamuHbel 3JEKTPUYECKHE  BPAILIAOLIUECH.
TpebGoBanus 6e30mMacHOCTH
SSBT. Rotating electric machines. Safety requirements

I'OCT 977-88
GOST 977-88

OTtnuBkY ctanpHble. O01INE TEXHUYECKUE YCIOBUS
Steel castings. General specifications

I'OCT 3647-80
GOST 3647-80

Matepuansi Ui oBaIbHBIE. Knaccudukarusi.
3epHUCTOCTH U 3€PHOBOM cOCTaB. MeTo Ikl KOHTPOJIS
Abrasives. Grain sizing. Graininess and fractions.

Test methods

I'OCT 6402-70
GOST 6402-70

[ai6b1 npyXUHHBIE. TeXHUYECKHUE YCIOBUS
Lock washers. Specifications

I'OCT 6456-82
GOST 6456-82

Hlkypxa mudoBanbHas OyMaxHas
Abrasive paper. Specifications

I'OCT 7798-70
GOST 7798-70

bonTel ¢ mecTurpaHHOM TOJIOBKOM KJIacCca TOYHOCTH B.
Konctpyxkius u pazmepsl

Hexagon bolts, product grade A. Construction and
dimensions

I'OCT 8273-75
GOST 8273-75

bymara o6eproynas. TeXHUUECKUE yCIOBUS
Packing paper. Specifications

I'OCT 8865-93
GOST 8865-93

N3 nenus DJIEKTPOTEXHUYECKHUE. Knaccel
HarpeBOCTOMKOCTH JIEKTPOTEXHUYECKON U30JISALHH.
Electrical insulation systems. Thermal evaluation and
classification
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[Tponomkenne Tabnuist A. 1
Table A.1 (continued)

O06o3HaueHne TOKyMEHTa
Document designation

HaumenoBanue nokymeHTa
Document name

I'OCT 9569-2006
GOST 9569-2006

bymara napadunupoBanHas. TexHHUeCKHe yCIOBUS
Paraffined paper base. Specifications

I'OCT 10198-91
GOST 10198-91

Ammkn aepeBsiHHBIE Uil Tpy30B Maccoi cB. 200 1o
20000 xr. O01mMe TEXHUYECKUE YCIOBHS

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

I'OCT 10354-82
GOST 10354-82

[inenka nonmmaTUIEHOBAsA. TE€XHUUECKHUE YCIOBUSA
Polyethylene film. Specifications

I'OCT 13344-79
GOST 13344-79

[Ixypka nummdoBadbHas  TKaHEBas  BOJOCTOMKas.
TexHuyeckue ycioBus

Waterproof abrasive cloth. Specifications

I'OCT 14192-96
GOST 14192-96

MapkupoBka rpy3os
Marking of cargoes

I'OCT 15150-69
GOST 15150-69

Marmuael, TpuOOpsl W JAPYrHe TEXHUYECKUE H3ICIHSL.
WcnionHeHus 11l pa3TuIHBIX KIMMATHYECKUX PAlOHOB.
Kareropun, ycnoBusi »SKCIUTyaTallid, XpaHEHUS U
TPAHCTIOPTUPOBAHHMSI B qacTu BO3/ICHCTBUS
KIUMaTHYECKUX (aKTOPOB BHEIIHEW 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

Wznenust snextpoTexHudeckue. OOmme TpeOoBaHMS B

JacTH  CTOMKOCTH K  KIIMMAaTHYCCKUM  BHEIIHUM
BO3JICUCTBYIOMUM (PaKTopam
Electrical and other industrial products. General

requirements for resistance to environment climatic
factors

I'OCT 21150-2017
GOST 21150-2017

Cwmaska JIuton-24. TexHu4eCcKHue yCIOBUsA
Grease Litol-24. Specification

I'OCT 23216-78
GOST 23216-78

Nznenus BJIEKTPOTEXHUYECKHE. XpaHeHue,
TPAHCIIOPTUPOBAHKE, BPEMEHHAsI MPOTUBOKOPPO3NOHHAS
3amuTa, ymakoBka. OOmme TpeOoBaHUS M METOJbI
WCTBITAaHUN

Electrotechnical products. Storage, transportation,
temporary corrosion protection and packing. General
requirements and test methods
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[Tponmomkenne Tabmuipt A. 1
Table A.1 (continued)

O06o3HaueHne TOKyMEHTa
Document designation

HaumenoBanue nokymeHTa
Document name

I'OCT 30631-99
GOST 30631-99

OO6mue TpeboBaHMs K MalldHaM, IpUOOpaM W JAPYTrUM
TEXHHYECKUM M3JCTUSIM B YaCTH CTOWKOCTH K
MEXaHMYECKUM BHEIIHUM BO3JCHCTBYIOMNM (aKTopam
MIPU SKCIUTyaTaluu

General requirements for machines, instruments and
other industrial products as to environment mechanical
stability

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

Mampnssl  35eKTpuYecKue Bpamjaromuecs. Yacte S.
Knaccudukanus creneHel 3amuThl, 00ECTIEUNBaEMbIX
000JIOYKaMH  BPAIIAIOMINXCSA AIEKTPUYECKUX MAIIuH
(Kon 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 oOxpaHe TpyAa NpU OIKCILTyaTaIHH
AIIEKTPOYCTAHOBOK

Occupational Health and Safety Rules for the Operation
of Electrical Installations
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IIpuioxenue B
(CnpaBouHoe)

Annex C
(reference)
Sensors data. Connecting diagrams

Ta6muna B1. JlaTunku, npuMeHsieMbI€ B 3JIEKTPOIBUTATEIIC
Table C1. Sensors used in the traction motor

Csenenud o natunkax. CxeMbl MOIKIIOYECHUS

. MecTo ycTaHOBKH JaTuuk [Ipumeyanue
Ne Obosnasenme Place for installation Sensor Note
| | POJIC.408714.009 Karymika PaGounit

RFLS.408714.009 KOMIICHCATIHORHas Active
Compensating coil
PDJIC.434121.014 Tlommunenkossd yser, | L oPMOTpeobpasonaTeis
) P®JIC.434121.014-01 Cropona koJuiekTopa COTIPOTHBIICHMA € Pabounii
RFLS.434121.014 Bearing assembly unit. HOMUHAJILHOH Active
RFLS.434121.014-01 Commutator side CTATHHCCKOM
xapaktepuctukoit Pt100
P®JIC.434121.014-06 TTOAIIMITHUKOBBIH y3el. A temperature transducer
3 | POJIC.434121.014-06 | Cropona npusosa with nominal static PaGounii
B} Bearing assembly unit. characteristic Pt100 Active
RFLS.434121.014-06 g y
RFLS.434121.014-06 Drive side.
Cxema 1
Diagram 1
Hatuux TO92 Pt100
Sensor TO92 Pt100
MapkupoBka npoBOJIOB Haznauenue
Wires labeling Purpose
1.2 OT noAIMMITHUKA CO CTOPOHBI KOJIEKTOpa
From bearing on the commutator side
3.4 OT noaIIMIHUKa CO CTOPOHBI MPUBOAA
From bearing on the drive side
5.6 OT 0OMOTKH

From winding
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IHpuiaoxkenue I'
(O6s3aTenpHOR)
Karanor geraneit, COOpOYHBIX €IUHUI] M KOMITIEKTYIOIINX HA

DJIEKTPOABUTATEND
Annex D
(mandatory)
List of details, assembly units, and components of the traction motor
Tabmuma 'l
Table D1
Ne
HaumenoBanue KonuuectBo B Kiumatuueckoe
HJ\?:' U3/1emus OD6 O3HATCHIE V3 JICITUH C(I:;U;Ka UCIIOJTHEHHE
po_s Article esignation Qty per product o Climatic version
e ['TIMH.301116.123 Puc.3, VX2
T T ———— ['TIMH.301116.123-01 1 6', 14 T2
End shield GPIN. 301116.123 Fig.3, NEF2
GPIN. 301116.123-01 6, 15 T2
e ['TIMH.301116.129 Puc.3, VX2
I S ———— ['TIMH.301116.129-01 | 6', 14 T2
End shield GPIN. 301116.129 Fig.3, NEF2
GPIN. 301116.129-01 6, 15 T2
Kppimka ['TIMH.301179.012 Puc.3, VX2
T S — ['TIMH.301179.012-01 | '14 T2
Bearing cap GPIN.301179.012 Fig.3, NEF2
GPIN.301179.012-01 15 T2
['TIMH.301261.047 VX2
4 Kpeimika ['TIMH.301261.047-01 | Puc.3 T2
Cover GPIN.301261.047 Fig.3 NEF2
GPIN.301261.047-01 T2
['TIMH.301311.067 Puc.4, VX2
5 CranmHa ['TIMH.301311.067-01 1 14 T2
Cover GPIN.301311.067 Fig.4, NEF2
GPIN.301311.067-01 15 T2
['TIMH.301361.032 VX2
6 Kosbmo ['TIMH.301361.032-01 1 Puc.6 T2
Ring GPIN.301361.032 Fig.6 NF2
GPIN.301361.032-01 T2
['TIMH.301567.001 VX2
7 KpoHmreiin ['TIMH.301567.001-01 6 Puc.6 T2
Bracket GPIN.301567.001 Fig.6 NF2
GPIN.301567.001-01 T2
g Pykas ['TIMH.302640.001-02 g Puc.9 VX2, T2
Sleeve GPIN.302640.001-02 Fig.9 NF2, T2
I'TIMH.302661.031 VX2
9 [Tatpy6ok ['TIMH.302661.031-01 1 Puc.3 T2
Connection sleeve | GPIN.302661.031 Fig.3 NF2
GPIN.302661.031-01 T2
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[Tponomxenne Tadmuisr ['1
Table D1 (continued)

Ne
HaumeHnoBanue KomnyectBo B Kimnmartuueckoe
Hf\}j' W3 1EIs OD6 O3HAtCHHC 150691 (SH) 0717 C(E’I?Ka UCITOJTHEHHE
po_s Article esignation Qty per product e Climatic version
POJIC.434121.014 Hpuo-
lo | Tepvopesuctop | P®JIC.434121.014-01 | ’“’g“e VXJI2, T2
Thermal resistor | RFLS.434121.014 Annex NFE2, T2
RFLS.434121.014-01 C
P®DJIC.434121.014-06 IMpuo- VX2
TepmopesucTop P®JIC.434121.014-07 KEHUe ™
11 Thermal resistor RFLS.434121.014-06 1 B NE2
RFLS.434121.014-07 Annex
C T2
Cucrema I'TIMH.684114.027 Prc.3 VXJ12
12 Mar"HuTHas TTIMH.684114.027-01 1 4' > T2
Magnetic GPIN.684114.027 Fig3, 4 NF2
system GPIN.684114.027-01 = T2
I'TIMH.684263.028 Prc.3 VXJ12
13 SIkopb I'TINH.684263.028-01 1 5' ’ T2
Armature GPIN.684263.028 Fig 3, 5 NF2
GPIN.684263.028-01 = T2
Cepreunk I'TIMH.684331.026 VXJ12
14 | nomocHui I'TINH.684331.026-01 6 Plflc.4 T2
Pole core GPIN.684331.026 Fig.4 NF2
GPIN.684331.026-01 T2
s E;g;ggqmﬁ TTIMH.684419.007 ‘ Puc.4 VX2, T2
. GPIN.684419.007 Fig.4 NF2, T2
Pole coil
IleTxonepare I'TIMH.685112.010 Puc.3, VXJ12
16 | m I'TIMH.685112.010-01 6 6', 14 T2
Brush holder GPIN.685112.010 Fig.3, NF2
GPIN.685112.010-01 6, 14 T2
Karymxka
KOM}IIII;IHcaLII/IOHH Puc.4,
17 | ag I'TIMH.685421.059 3 .14 VXJ12, T2
) GPIN.685421.059 Fig.4, NF2, T2
Compensating 14
coil
Karymika
KOM}rIIeHcauHOHH Puc.4,
13 a5 I'TINH.685421.059-01 3 '14 VXJ12, T2
. GPIN.685421.059-01 Fig.4, NF2, T2
Compensating 14
coil
. ESEQTE; TTIH.685425.028 ; Pc.4 VXJI2, T2
i GPIN.685425.028 Fig.4 NF2, T2
Pole coil
20 I;g;}{)”;ﬁ:ﬂ TTIVH.685425.028-01 ; Pc.4 VXJI2, T2
Pole coil GPIN.685425.028-01 Fig.4 NF2, T2
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[Tponomxenne Tadmuisr ['1

Table D1 (continued)

No
HanmenoBanue Koauuectso B Knumaruueckoe
H](\}j' W3NS OD6 O3HAtCHHC 151631 (h11707 C(;;U;Ka WCIIOJTHCHHE
po_s Article esignation Qty per product ek Climatic version
71 [luHa I'TIMH.685523.032 5 Plflc.4 VXIJI2, T2
Bus GPIN.685523.032 Fig.4 NF2, T2
2 [luHa I'TIMH.685523.033 ) Plflc.4 VXIJI2, T2
Bus GPIN.685523.033 Fig.4 NF2, T2
3 [luHa I'TIMH.685523.035 1 Plflc.4 VXIJI2, T2
Bus GPIN.685523.035 Fig.4 NF2, T2
24 [TpoBon I'TIMH.685617.041 ) Puc.4 VXIJI2, T2
Wire GPIN.685617.041 Fig.4 NF2, T2
75 [TpoBon I'TIMH.685617.041-01 ) Puc.4 VXIJI2, T2
Wire GPIN.685617.041-01 Fig.4 NF2, T2
I'TIMH.685617.047 VXII2
2 [TpoBon I'TINH.685617.047-01 4 Puc.6 T2
Wire GPIN.685617.047 Fig.6 NF2
GPIN.685617.047-01 T2
27 [IpoBox I'TIMH.685618.003 1 Puc.4 VXIJI2, T2
Wire GPIN.685618.003 Fig.4 NF2, T2
78 [IpoBox I'TINMH.685618.003-01 1 Puc.4 VXJI2, T2
Wire GPIN.685618.003-01 Fig.4 NF2, T2
29 [IpoBox I'TIMH.685618.003-02 1 Puc.4 VXJI2, T2
Wire GPIN.685618.003-02 Fig.4 NF2, T2
30 [IpoBox I'TINMH.685618.003-03 1 Puc.4 VXJI2, T2
Wire GPIN.685618.003-03 Fig.4 NF2, T2
N | Ky PDJIC.685621.078 | Pred 1 yxm,
Harness RFLS.685621.078 ) NF2, T2
Fig.4,7
I'TIMH.711141.237 Puc.3, VXII2
3 Komnbiro I'TIMH.711141.237-01 1 14 T2
Ring GPIN.711141.237 Fig.3, NE2
GPIN.711141.237-01 14 T2
I'TIMH.711141.241 Puc.3, VXII2
33 Kombro I'TIMH.711141.241-01 1 14 T2
Ring GPIN.711141.241 Fig.3, NF2
GPIN.711141.241-01 14 T2
I'TIMH.711655.004 Puc.3, VXII2
34 VYmiotHenune I'TIMH.711655.004-01 1 5,14 T2
Sealing GPIN.711655.004 Fig.3, NF2
GPIN.711655.004-01 5,14 T2
Kppiika Puc.3,
35 HOUIHTHHKA I'TIMH.712452.037 1 1{1, 15 VXIJI2, T2
. GPIN.712452.037 Fig.3, NF2, T2
Bearing cap 14,15
Kpbimika I'TIMH.712452.050-03 Puc.3, VXII2
36 HOIHITHHKA I'TIMH.712452.050-04 1 .14 T2
Bearing cap GPIN.712452.050-03 Fig.3, NF2
GPIN.712452.050-04 14 T2
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[Tponomxenne Tabmuist ['1
Table D1 (continued)

Ne Konunuectso
Haumenosanue Kiumatuueckoe
103. I 0603‘Haqe.HHe B U3JEIINU Cchuika CILOMHEHE

Ne Article Designation Qty per Ref. Climatic version

pos. product

37 [Mpoxmaaka I'TINH.741132.501 7 Puc.4 YXJI2, T2
Spacer GPIN.741132.501 Fig.4 NF2, T2

33 [Mpoxmaaka I'TINH.741132.502 36 Puc.4 YXJI12, T2
Spacer GPIN.741132.502 Fig.4 NF2, T2

39 [Mpoxmaaka I'TINH.741132.503 36 Puc.4 YXJI2, T2
Spacer GPIN.741132.503 Fig.4 NF2, T2

40 [Mpoxmaaka I'TINH.741132.558 7 Puc.4 YXJI2, T2
Spacer GPIN.741132.558 Fig.4 NF2, T2

41 Knun I'TINH.741221.066 108 Puc.4 YXJI12, T2
Wedge piece GPIN.741221.066 Fig.4 NF2, T2

I'TIMH.741234.009 YXJI2

47 [TnacTuHa I'TINH.741234.009-01 6 Puc.6 T2

Plate GPIN.741234.009 Fig.6 NF2
GPIN.741234.009-01 T2

43 MTyuep I'TIMH.753126.004 ) Puc.3 YXJI12, T2

Sleeve fitting GPIN.753126.004 Fig.3 NF2, T2
I'TIMH.758121.023 YXJI2

44 bont I'TINH.758121.023-01 ) Puc.14 T2

Bolt GPIN.758121.023 Fig.14 NF2
GPIN.758121.023-01 T2
I'TIMH.758131.008-01 YXJI2
45 bont I'TINH.758131.008-03 12 Puc.6 T2
Bolt GPIN.758131.008-01 Fig.6 NF2
GPIN.758131.008-03 T2
[Merka OI'-841 KJIFOC.685271.126-03 YXJI2
(2x12,5)x40x52/56 | KJIFOC.685271.126-04 T2
[Merka OI'-64K ®P.5103-01 YXJI2

46 (2x12,5)x40x48/55 13 Puc.6,13

Brush EG-841 KLUS.685271.284-03 Fig.6,13 NF2
(2x12,5)x40x52/56 | KLUS.685271.284-04 T2

Brush EG-64K FR.5103-01 NF2
(2x12,5)x40x48/55

HOMMMIHIK | 6376 M.-C3 mwm/or 6326- Puc3, 14,15 |  YXJI2, T2

47| Qupmpt FAG ) )y ! Fig.3, 14, 15 NF2, T2

FAG Bearing o ’

IMommmnuuk

48 | pupmpi FAG | NU326-E-XL-M1-C3 1 11?11063 ,112, 1166 ylégzﬁz

FAG Bearing &0, ’
MoHTaxHas1 KJleMMa
49  pupmer WAGO No224-104 15 - YI\)I;J;Z,]:I;Z
IWAGO connector ’

50 Cwmaska Jluron 24 MJIu 4/12-3 204 Kr n.4.4.3.2 YXJI12, T2
Lithium grease 24 MLi 4/12-3 ’ p.4.4.3.2 NF2, T2
KoMmrIuiekT cTaHaapTHOTO Kpernexa

51 | ma m3gemue D/I11-800 1 1;1;1066 YI\)I;J?,T”I;
Set of standard hardware for EDP-800 & ’
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[Tponomxenne Tabmuipr 1
Table D1 (continued)

No Komnuectso B
HaumeHnoBanue Knumartuueckoe
103. — O06o03HaueHne 15691 (A1 05051 Cchuika CILOHEHHe
Ne Article Designation Qty per Ref. Climatic version
pos. product
[Tpuno-
sy | Tepmopesucrop P®JIC. 408714.009 | ’“’g“e VXJI2, T2
Thermal resistor RFLS. 408714.009 NF2, T2
Annex
C
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Ipuiaoxenue /|
PexoMeHyeMble aHaI0ru 3TUII0BOIO CIIUPTA
Annex E

Recommended Ethyl Alcohol Counterparts

1 N3onpumnoBslil 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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