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1 OBIIIUE CBEJEHMUS
1.1 BBeaenue

Hacrosimee PykoBojacTBo mo  akciuiyaranud (B gadbHeimeMm  «PDy)
NpelHa3HAaYeHO JUIsi M3ydeHusl ycTpoiictBa snekrtpoasurarenei OJI1-600 (B
JNanbHEHUIIEM <«DJIEKTPOABUTATENb») U SBISETCA PYKOBOJICTBOM IO YXOAy B
AKCIUTyaTallid M TOAJEPKAHUIO B TIOCTOSIHHOM TOTOBHOCTM €ro K pabore. PO
OpeAHa3HAYCHO [JI IEepCOHala, O3HAKOMJICHHOTO C OCHOBaMHU 3JIEKTPOTEXHUKH,
KOHCTPYKIIUEHN 3IEKTPOABUTATENS TATOBOTO.

B PO u3noxeHsl MmpaBuiia MOJATOTOBKU 3JIEKTPOJBUTATENS K AKCILUTyaTallud, B
TOM YHCJI€ TOCJIE JJIUTEILHOIO XpAaHEHWS, MpaBuila KOHCEPBALUM, XPAHCHUS H
TPAHCTIOPTUPOBAHUS AIEKTPOIBUTATEIIS.

B PD npuBeaeHp! mepedyHr OCHOBHBIX pa0OT MPH TEXHUYECKOM 00CITyKMBaHUH,
BO3MOKHBIE HEUCITPABHOCTH M METOJIbl UX YCTPAHCHMUSI.

[Ipu sKCIUTyaTauy 3MeKTPOABUrATENSA, KpOME HacTosmero PO, qonolIHUTENbHO
PYKOBOJICTBOBAThCA:

- TACHOPTOM BJIEKTPOABUTATEIS;

- TpaBUJIAMU TEXHUYECKOW IKCILTyaTaIluH 3JIEKTPOYCTAHOBOK MOTPEOUTEISIMH;

- TpaBWJaMU TEXHHUKU O€30MacCHOCTU MPHU IKCIUTyaTallUd dSJIEKTPOYCTAHOBOK

MTOTPEOUTEIISIMU.

Bua knumatnueckoro ucnoianenus Y XJI2, T2 mo I'OCT 15150.

B ycnoBHOM 0003Hau€HUM JIEKTPOBUTaTels OYKBBI U [U(PHI 0003HAYAIOT:

OJII — anexTpoaBUraTesns MOCTOSHHOTO TOKA;

600 — MOIITHOCTH AIEKTpOABHTATENS, KBT;

YXJI2, T2 — BuA KIIMMaTAYECKOTO UCIIOJTHEHUS M KATETOPUS Pa3MEILICHUS.

Ilpu  HecobnwOenuu  mpedosanuil  HaACMOAUWE20  PYKOBOOCHEA  HO
IKCHIIyAmayuu  PeKiamayuu Ha  IJ1eKmpoosuzamenv  U320mMosumenem He
RPUHUMAIOMCA.

1.2 Unudopmanus no TexHnke 0€30MacCHOCTH

B Hacrosmem PO mpuBomsTcs mpemynpexacHUs Mo O€301acHOCTH, KOTOpPBIC
HE00X0aMMO COOJTI0IAaTh MPH AKCILTyaTanun daekTpoasurarens 3 /(11-600.

A]]PE'D;DCTEPEHQEHBE YKa3bIBACT HA BO3MOKHOCTD ITIOJIYUCHHUA TPABM.

ABBBI\LLHBE .
yKa3BIBaCT Ha JICI/ICTBI/IH, KOTOpBIe CJIe,leeT TOYHO

BBIIIOJTHATE BO H30€KaHHWE OIMOOK IIpHU SKCIUTyaTalluu MW TCXHUYCCKUX OCMOTpaAxX
HU3aCIIMA.

_ yCTaHABIMBAET TPeOOBaHMS, HapyILIEHHUE KOTOPBIX

MOXKET TIPUBECTH K TMOBPEKICHHUIO JJICKTPOJBHUTATEINA, K HAPYIICHUIO Mep
0€E30IaCHOCTH.
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1.3 lIpumeuyanue

HOSI/IHI/II/I Ha PpUCYHKaAX, BBIICJIICHHBIC B PAMKY, HC BXOIAT B KaTaJlOT ﬂeTaﬂeﬁ,
C60pO‘IHI>IX CAWHHUI] 1 KOMIUICKTYIOIINX, HpHBGHGHHBIﬁ B IIPHUJIOKCHUN I.
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2 OIIMCAHHUE U PABOTA
2.1 Ha3zHauyeHue JIEKTPOABUTATEJISI

Onekrpoasurarens J/I1-600 npeanaznayeH s paboThl B KauecTBE MPUBOAA
MOTOP-KOJIEC KapbEepHBIX aBTOCAMOCBaIOB «benA3» rpy3zonoabeMHOCTBIO 110 220
TOHH, SKCIUTYaTUPYEMBIX B YCIIOBUSX YMEPEHHO-XOJIOIHOTO U TPOIIUYECKOTO KIMMATOB.

DNEeKTpOABUTATENIb MPEACTABISIET COOOW JBYXOIMOPHYIO YETHIPEXIOIIOCHYIO
KOJUICKTOPHYIO MAIlIMHY TOCTOSSHHOTO TOKAa TOPU30HTAJIBHOTO WCIOJHEHUS C
MOCJIETOBATEILHBIM BO30YKICHUEM, C IByMs CBOOOHBIMU KOHIIAMH BaJia.

Monenb 3eKTpoABUTaTENs IPUBEIeHA Ha PUCYHKaX 1, 2.

Pucynox 1 — Moaens anekrpoasuratens 3/11-600
(BU CO CTOPOHBI KOJUICKTOPA)

Pucynox 2 — Moaens anekrpoasuratens I/11-600
(BU CO CTOPOHBI MPUBOJIA)
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2.2 TexHn4yeckne XapaKTepuCTHKHU

HoMunanpHbIe mapaMeTpsl 3JEKTPOABUTATENS TPUBEACHBI B Tabsmie 2.2.1.

Ta6nuna 2.2.1 — HomuHaabHbIE TapaMeTphl SJIEKTPOIBUTATEIIs

3HaueHHne
HaumenoBanue
DJII1-600 YXJI2 DJI1-600 T2
MomHoCTE, KBT 600 540
Hanpsokenue, B 830 830
Tok, A 770 693
HomunaspHas yacToTa BpamieHus, 00/MUH 910 910
MakcumMalibHasi 4acToTa BpaleHus, 00/M1UH 2800 2800
Koaddumment noneznoro aeiicteus, % 94 94
CrernieHb BO30YXaeHUS, Y0 100 100
Kitiacc HarpeBOCTOMKOCTH HU30JSIUA OOMOTKH H H
STKOPST
Kitacc HarpeBoCTOMKOCTH M30JISIIIUN KATYIIKH F F
IJIaBHBIX U JI0OABOYHBIX ITOJIFOCOB
Pexxum paboThl S1 S1
Yuco moiarocoB 4 4
["abapuTHBIC pa3Mepbl, MM 995x1527x1110 | 995x1527x1110
Macca, Kr 3100 3100

OnexTpoABUTareiab O0O0eCleYnBaeT HAACKHYI0 paboTy NpU HOMHUHAIbHBIX
3HaueHusX kimuMatuaeckux ¢akropos mo ['OCT 15150 u TOCT 15543.1:

Temneparypa okpyxaromiero ozayxa 1o I'OCT 15150 or munyc 60 no mmroc
40 °C — nmns ucnonaenus Y XJI2; temmeparypa okpysxkaromero Bo3ayxa 1o ['OCT
15150 ot munyc 10 mo mmoc 50 °C — ayis ucrionHeHus T2.

OTHOcCHUTeNbHAs BIAXKHOCTh Bo3ayxa He Oosiee 80 % mpu Temmeparype 20 °C—
st ucnosiHeHust Y XJI2; oTHocuTenbHAs BIAXKHOCTh Bo3ayxa He Oosiee 80 % mnpu

temneparype 27 °C — ays ucnosnenus T2.

['pynna »skcmulyaTaliid B 4YacTU BO3ACHCTBUS MEXaHHYECKHX (haKTOPOB

BHemHeH cpeast M28 'OCT 30631.

[Tpu 3TOM HambosbIIask BeICOTA HAJT ypoBHEM Mops 1200 M.
KoHcTpyKTHUBHBIE TapaMeTphl SJEKTPOABUTATENSI TPUBEIEHBI B Ta0IuIE 2.2.2.

6
I'TINH.652441.003 PO
GPIN.652441.003 RE




Tabnuia 2.2.2 — KoHCTpYKTHUBHBIE TAPAMETPhI ANEKTPOABUTATEINSI

HaunMeHnoBanue napamerpa

3HaueHue

SI1-600 YXII2 SI1-600 T2

ComnpoTtuBiieHue U30JISIUU 00MOTOK
OTHOCUTEJILHO KOpIlyca U MEXIy CcoOOoH,
MOwMm, He MeHee:
- ipu 20 °C 10 10
- B HAarpETOM COCTOSIHUM 3 3
- TIOCJI€ MCTIBITAHUS HA BJIArOyCTOWYHUBOCTh 0,5 0,5
Knacc HAarpeBOCTOMKOCTH V30JISIUAN o o
OOMOTKH SIKOPS
Knacc HAarpeBOCTOMKOCTH V30JISIUAN e =
KaTYIIKHU TJIABHBIX U I00aBOYHBIX MOJIIOCOB
Crenenn 3amuTtel o I'OCT IEC 60034-5:
- UTSL DJICKTPOJBUTATENS IPOO IPOO
- KPBILLIEK CMOTPOBBIX JTIOKOB IP55 IP55
Macca 37aeKTpoABUraTeisi, KT 3300 3300
JlomyctuMoe  3HayeHue  BHOpPAMOHHOU

2,8 2,8
CKOPOCTH, MM/C, HE DoJIee
Mapka nogmmnaukoB ¢upmsel FAG co 6326M.C4 6326M.C4

CTOPOHBI KOJUJICKTOPA

Mapka nommmnaukoB ¢upmer FAG co
CTOPOHBI, TPOTHUBOMOJIOKHON KOJUIEKTOPY Y

NU 226E.M1.C3

NU 226E.M1.C3

CMma3ska IoIIIUITHUKOB 2) JIuton JIuton
24-Mmu 4/12-3 24-Mim 4/12-3
I'OCT 21150 I'OCT 21150
OO01m1ee KOTMYECTBO CMa3KH, KT 1,7 1,7
Mapka IeToK ar-g41 ¥ Ar-g41 ¥

TY 16-538.218
KJTIOC.685271.284
(2/12,5x40x50)
or-841 ®
TY 16-538.218
KJTIIOC.685271.168

TY 16-538.218
KJTIOC.685271.284-01
(2/12,5x40x50)
or-841 %

TY 16-538.218
KJTIIOC.685271.168-01

(2x12,5)x40x50 (2x12,5)x40x50
KonnuectBo metok 12 12
[Tokazarenu HaJEKHOCTH MPH BEPOSITHOCTH
0,9:
- pecypc 0 KalUTaJIbHOTO PEMOHTA, ThIC. 200 200
KM Mpo0Oera aBTocaMocBaa;
- Ha3HAUYEHHBIA CPOK CIIYkKObI O CIIMCAHUS 10 10
(cTaHMHBI,  TOAIIUIHUKOBBIX  IIUTOB,
CEpJICYHUKOB SIKOpSL M TMOJIOCOB, BTYJIOK
SAKOpSL U KOJJIEKTOPAa, KOHyCa KOJUIEKTOpa U
BaJIa AKOPsI), JIET
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[Iponomkenne Tabnwmip 2.2.2

3HaueHue

HanmMeHnoBanue napamerpa SJIIT-600 YXJI2 DJIIT-600 T2

IIpumeyanus

Y BosmoxkHO IPUMEHEHUE MOAIIUIHUKOB APYTUX (HUPM, yIOBIETBOPSIONIMX MapamMeTpam
3aJIaHHBIX MTOJIINITHUKOB.

2 JIOIyCTUMO ~ NPUMEHEHHME  JIMTUEBBIX  CMa30K  JAPYIMX  IPOU3BOIUTEINIEH,
YIOBIIETBOPSIOIIMX MapaMeTpaM 3alaHHON cMa3ku. CMenMBaHue pa3HbIX MAPOK CMA3KH HE
nomyckaercs. IlepedyeHp skBuBajeHTOB cma3ku JIuTon-24 npuBeneH B pyKOBOJACTBE IO
AKCIUTyaTanuu aprocaMmocBana «benA3y.

% Bo3moxHO IIPUMEHEHUE WIETOK IPYTHUX IPOU3BOAMTENIEH, HO MapKa M KOHCTPYKLHS
HIETKH JIOJDKHA COOTBETCTBOBATH NapaMeTpam, MPUBEACHHBIM B IaHHOM Ta0HIIe.

D Mo AIIEKTPOABUTATENEN C KYPKOBBIM IIETKOEPKATEIIEM.

?) Tlost AJIEKTPOABUTATENEN C IPYKUHHBIM IIETKOACP/KATEIIEM.
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2.3 CocTaB 3J1eKTPOABUTATEJIS

Karamor  nmeraneif, CcOOpPOYHBIX  €IMHHUII U  KOMIUICKTYIOIIMX  Ha
AJIEKTPOJIBUTATENb MPHUBENICH B MPUIOKEHUU [

OnekTpoaBurarenb (pUCyHOK 3) TpEACTaBisieT COOOW  JBYXOIMOPHYIO
YETBIPEXTOIIOCHYIO KOJJIEKTOPHYIO MAIIIMHY MOCTOSHHOTO TOKAa TOPU30HTAJIBHOTO
UCIIOJIHEHUS C TIOCJIeIOBATEIbHBIM BO30Y)XIEHHEM, C JABYMS CBOOOJHBIMH KOHIIAMU
Baja.

Onopamu BaJia CIy»aT PacloJ0KEHHbIE B TOAIIUITHUKOBBIX IIUTAX MIAPUKOBBIN
paauanbHBIA OJHOPSAHBINA MOAIMMIHUK 46 — CO CTOPOHBI KOJUIEKTOpa W POJHMKOBBIN
OJTHOPSIAHBIM MOAIIUITHUK 47 — CO CTOPOHBI, IPOTUBOIOJIOAKHONU KOJIIIEKTOPY.

Kpbmmikn  mogmumankoB 40, 12 mw 11 BmecTe ¢ COOTBETCTBYIOIIUMH
NONIIMIMHUKOBBIMUA 1uTamu 41, 42 o0pa3yroT KaMmepbl UIsl yIep:KaHUsS CMa3Ku
MOAIIMITHUKOB ¥ IPEIOTBPAILICHUS TTONaJaHus B HOAIUITHUKA MOCTOPOHHUX YACTHII.

B cranune snextpoasurareis 38 pacnojoKEHBI JBa JIIOKA, UCIIONIb3yeMbIe IS
oOCITy’)KMBaHHUS IIETOYHOIO y3jJa M BXOJa OXJaxjaawoomero Bo3ayxa. OOuH JIOK B
paboueM COCTOSIHMM 3aKpBIT KpbIIIKON 39, a Ha Apyrod ycTaHOBJIEH MatpyOok 35 aiis
o0ecrnedeHrs BX0/1a OXJIaKIAt0IIEero BO31yXa.

Cucrema OXJaXIECHUS HIIEKTPOJBUTATENS] MpUHYIUTETbHAsA. OXJIaXIaronuii
OUMIIEHHBIN BO3/yX B JEKTPOJABUTATENb MTOCTYIAET Yepe3 MaTpyOoK U BHIOpAChIBACTCS
4yepe3 OKHA, pacloJIOKEHHbIE B TOPLIE MOJIIMITHUKOBOIO IIUTA CO CTOPOHBI, OOPAaTHOM
KOJUIEKTOPY.

B mnocraBiasieMoM BHUAE S3JEKTPOJBHUrareib MNpPEIHA3HAYEH ISl YCTAHOBKH B
IIpaBO€ MOTOpP-KOJEeCO aBTocamocBaia. JlJIi yCTaHOBKHM SJIEKTPOJABHUIATENS B JIEBOE
MOTOpP-KOJIECO aBTOCAMOCBAJIa HEOOXOUMO NATPYOOK M KPBIIIKY KOJUIEKTOPHOTIO JIFOKA
MTOMEHSTh MECTAMHU.

OCHOBHBIMHU YAaCTSIMU DJIEKTPOJBUTATENS SIBISIIOTCS: cuctema MarautHas 30,
SKOPb 29, MOAIMUITHUKOBEIC IHTH 41, 42 1 pacnoyioKeHHBIC HA MTOAIIUITHUKOBOM IIUTE
CO CTOPOHBI KOJUIEKTOPA IIETKOAEPKATEIIH.

JlomyckaeTcsi MPUMEHEHHE B DJEKTPOJBHUTareiie Kak KypkoBbix 31 Tak u
MPY>KUHHBIX IeTKojepkarenend 45. M3-3a pa3nuuusi KOHCTPYKIIMU YCTPOWCTBA JIJIst
PEryJIMPOBAaHMS YCWIHMS HaXaTwsi Ha TPYXKUHY, 0co00€ BHUMaHHE HEOOXOIUMO
VACIUTh TOMY, YTO B 3THX HICTKOAEPKATEISIX yYCTAHABIMBAIOTCS Pa3HbIE IMIETKH (CM.
tabnwuia 2.2.2), TakkKe pa3inyus B 3aMEHE IETOK NMPUBEIEHHI B 1. 4.4.2.
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31 (unu 45)

b1

Pucynox 3 — Dnekrpoasurarens DJ(11-600
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2.3.1 Cucrema MAarHuTHas

Cucrema marHuTHast dnektpoasuratens 30 COCTOUT U3 cTaHUHBI 38, B KOTOPOi
3aKPETUICHBI YETHIPE MOJII0CA TIABHBIX M YETHIPE MOI0Ca J0OABOYHBIX (PUCYHOK 4).

['1aBHBIC TOJIFOCA COCTOSIT M3 CEPACYHUKOB 28, IMIMXTOBAHHBIX W3 JIMCTOBOM
CTaju, YeThIpeX KaTyliek Bo30yxaeHus 24, 25, HaMOTaHHBIX W3 IIOJOCOBOW MEJH,
YeThIPEX KOMITCHCAIIMOHHBIX KaTyIiek 26 pacIoNoXEHHBIX B Ia3aX CEpJCYHUKOB
IJIaBHBIX ITOJIFOCOB.

JloGaBouHblii  momtoc 27  mpencrabnser  coOOM  IIMXTOBAaHHBIM U3
ANEKTPOTEXHUYCCKON CTalu CEepJACYHHK C 3aKpPEIUICHHOW Ha HEM KaTyIIKOW U3
MTOJIOCOBOM MeIH, HAMOTAaHHOU «Ha PeOpoy.

OOmoTKa [00aBOYHBIX IIOJIOCOB M KOMIIEHCAIIMOHHAsA OOMOTKa BKJIFOUEHBI
MOCJIETIOBATEIILHO C OOMOTKOM SIKOPSI.

22

a)

38

Pucynok 4 — a) MarHuTHasi cucteMa 3JIEKTpOJIBUraTelis 0) cxema 3JIeKTpuyecKas
COEMHEHHI 0OMOTOK
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2.3.2 SIkopb

SAxops snekTpoasuratens 29 (pUCYHOK 5) TpEACTaBlIsIeT COOOW CEepJIeYHUK,
COCTOSIIUN U3 JTUCTOB AJIEKTPOTEXHUYECKON CTalu, HAIMXTOBAHHBIX HA Bajl, 0OMOTKY,
VIIOKEHHYIO B Ia3bl CEPJICYHUKA, U KOJUIEKTOp, HacaKeHHbIM Ha Basl. OOMOTKa AKOpS -
MpoCcTasi TMETJIEBass C YPABHUTEIbHBIMU COCIWHEHUSIMH, COCIUHEHA C MEIHBIMU
KOJUJIEKTOPHBIMU IIJIACTUHAMM.

KoJmeKkTop BBINOJIHEH U3 OTACIBHBIX KOJUJIEKTOPHBIX IUIACTUH C MPOJIOKEHHOU
MEXAY IUIACTUHAMU MUKAHUTOBOU U30JISALIUEH.

KomnekTopHble TIacTUHBI, COOpaHHBIE B KpPYT, 3aXKUMAIOTCS BTYJIKOU
KOJUJIEKTOpPA U KOHYCOM HaXUMHBIM. [[J151 U30JISIIIUN KOJUIEKTOPHBIX IJIACTUH OT BTYJIKU
Y KOHYCa HA)KMMHOTO MEK/Ty HUMHU YCTAHABJIMBAIOT MUKAHUTOBBIE MAHKETHI.

[Ipucoenuuenne  AKOpHOH  OOMOTKM K  KOJUIGKTOPHBIM  IUTACTHHAM
OCYIIECTBIISICTCS TMYTEM BIIAWKHM KOHIIOB OOMOTKH B «IIETYIIKW» KOJJICKTOPHBIX
IJIACTHH.

29

OOMOTKa SIKOpST

KonnexTtop

CepaeuHuk sKopst

Pucynok 5 — SIkopp 35eKTpoBUTaATENS
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2.3.3 llluThl NOAIIMITHAKOBBIE

[I1Thl MOAMIUITHUKOBBIE AJEKTPOABUTATENS (PUCYHOK 6) MPEACTABIAIOT COOOM
JUThIE MeXaHW4ecku oOpaboTanHble AeTanu. Jlutbe BbIMONHEHO u3 cranu 20J1
I'OCT 977.

K murty 41, ycTaHOBIEHHOMY CO CTOPOHBI KOJIJIEKTOPA, KPEMSTCS YeTbIpe
KpoHITeliHa 36, Ha KOTOPBIX 3aKPEIICHO 10 OJTHOMY IneTkoaepskatento 31 (miam 45), ¢
tpems meTkamu 44 (mam 43) B kaxaoM. Ll{eTkomepkaTesu BKIOYAIOT YCTPOMCTBO JIJIs
PEryJIMpPOBAHUS YCUJIUSI HAXKATHS Ha IIETKY.

AT MOMMTUITHUKOBBIA CO CTOPOHBI MPUBOJA 42 WMEET YEThIpEe MPUBATIOUHBIC
MMOBEPXHOCTH, TIOCAI0YHAS TOBEPXHOCTHh KOTOPHIX PETIAMEHTHPYETCS 3aKa3UUKOM.

LWanba 3awmTHas
bonr M10x25
Wanba 10.651

o1

Taiika M8-7H
1aii6a 8.65T

[ITaii6a
8x%1.4.01.08km

bont M16x40
Wanba 16.651

Bonr uz M16x65
Wanba 16.65r
WnauHT 4x36

[IpuBanounas
MIOBEPXHOCTh

Pucynox 6 — I[Ll\ThI TOAMIUITHUKOBBIC 3JICKTPOIBUTATEIS
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2.3.4 JlaTuuKkM TeMIepaTypbl

DNEeKTpoABUTaTENIb  OCHAIlEH  JaTYMKaMU  KOHTPOJsL  TeMIlepaTyphl
(TepMope3rcTopamMu) KOMIICHCAITMOHHBIX 00MOTOK U noAmunHukoB ([Ipunoxenue B).

JlaTuvku TemmepaTypbl — TOHKOIUIEHOYHbIe naTuviku 1092 Pt100, ¢upmbl
«Heraeus».

MecTto ycTaHOBKM M MapKUpPOBKa MPOBOJIOB IATYMKOB TEMIIEPATYPhl YKa3aHbI B
IIpunoxenue B.

BriBoJbI 1aTUYMKOB M3 pa3beMOB BBIBEJICHBI B BEPXHEW YacTH CTaHUHBI, UX
mmaa 2000 M.

[Ipy HEoOXOaUMOCTH JOMYyCKAaeTcs KOHTPOJIMPOBATh LEJIOCTHOCTh IIEMei
tepmopesuctopoB. CompoTuBiieHue tepmopesucropoB npu 20 °C — (107,8+£0,3) Owm.
MaxkcuManbHasi BeIMYMHA MTOCTOSIHHOTO HAIPSKEHHSI, TPUKIAIIBAEMOT0 K KOHTaKTaM
xryTa 16 — 300 MB, MakcumanbHbIN TOK H3MEpeHus — 3 MA.

MuHnumManbHOE COMPOTHUBIICHUE U30JISIUH SN JATYUKOB TEMIIEPATYPHI MEXITY
BeiBOAamMu 1-2, 3-4, 5-6 u kopnycom — 50 MOwm. ComnpoTHuBI€HHE H3OJSAIUN
KOHTpOJUpoBaTh npu Hanpspkennn U = (1000+£100) B.

AmnmapaTtypa I COBMECTHOM pabOThl C YCTAHOBIIGHHBIMH B JBUTATEJNE
JaTYMKAMU B MTOCTaBKY MPEANPUATUS] — U3TOTOBUTEISI HE BXOJIUT.

Pucynok 7 — JlaTuuku temnepaTtypbl
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2.4 MapkupoBka

MapkupoBKa 3JIEKTpOABUTATENS YKa3aHa Ha JBYX TaOIWYKaX, MPUKPETUICHHBIX
K CTaHWHE CO CTOPOHBI BBHIBOJIOB, T/I€ YKa3aHbI: THUI, HCIOJHCHHE, TEXHHUYECKas
XapaKTepUCTHKA U HOMEP TEXHUYECKUX YCIOBUM, IO KOTOPHIM MTPOU3BOIUTCS TIOCTaBKA
JIBUTATEJIS; 3aBOJICKOM HOMEp U JlaTa BBITYCKa.

MapkupoBKa BBIBOJOB 3JICKTPOABUTATENSI, PACIIONOKEHHBIX B BEPXHEH dYacTh
CTaHHHBI CO CTOPOHBI KOJIJICKTOPA, YKa3aHa Ha X KOHTAKTHBIX TTIOBEPXHOCTSIX.

MapkupoBka Tapbl C HaHECEHHWEM BHJA MPOAYKIHUH, TPYy300TIPABUTEIS H
MyHKTAa HA3HAYCHHUS, a TAKKe JOMOJHUTEIBHBIX HAAMUCEH W TMPeayNnpeauTeTbHBIX
3HaKoB nipomsBoautcs mo 'OCT 14192,

[Tpumep MapKUPOBKY IIEKTPOABUTATEIS MPEACTABICH HA PUCYHKE 8.

Pucynok 8 — [Ipumep MapKuUPOBKH 3JIEKTPOIBUTATEIIS
2.5 YnakoBka

B xauecTBe TpaHCHOPTHOM Tapbl AIEKTPOABUTATEIS UCTIOJIB3YETCS IEPEBIHHBIN
amuk Ttuna |lI-1 TOCT 10198 (momyckaercs 1O COTJIACOBAHUIO C 3aKa34UUKOM
MpUMEeHEHUEe 00JIErYeHHON YITaKOBKH).

3anacHbIE€ 4acCTH, 3aKOHCEPBUPOBAHHBIE U YJIOKEHHBIE B 3aBAPEHHBIN 4E€XOJ U3
IJIEHKH, KPEIATCS K JHY SIIUKA CTAIBHOM JICHTOU.

B kapman misg TOBapOCONPOBOAUTENBHON JIOKYMEHTAIMU, PAaCIOJI0KEHHbBIN
CHAPYXHU SIIIUKa, BKIAJbIBACTCS YITAKOBOYHBIN JIUCT.

Texunyeckass nokymeHrtarus (PD, macmopT) B 3aBapeHHOM 4YeXJjie U3 IJICHKH
BKJIQJIBIBACTCA BHYTPh AIIMKA B JEPEBSHHBINM KapMaH, YKpEIUJICHHBIM Ha OOKOBOM
CTEHKE SIIUKA.

[Ipy  TpaHCHOPTUPOBAHMU  3AKPBITBIM  TPAHCIOPTOM 0€3  Meperpys3ok
JOIyCKAeTCsl MPUMEHEHHE OO0JIETYEHHOM YMakoBKH, 00€CleYUBAIoNIel COXPAaHHOCTD
JBUTATENS, HE 3ALIUILICHHBIX CONPATacMbIMUA AECTAJIIMU, OT KOPPO3UH, BIIATH, TPSI3U U
Mexannueckux BoznecTBuid nmo ['OCT 23216. [IpuMep ynakoBKH 3JIEKTPOJIBUTATEIIS
MPE/ICTABJICH Ha pUCYHKe 9.

[Ipu oTmpaBke 3JIEKTpOABUTATENS B OOJErYE€HHOM YMAaKOBKE 3alacHbIe YacTH,
TEXHUYECKasl TOKYMEHTALNs 3aKOHCEPBUPOBAHHBIE U YIIOKEHHBIE B 3aBAPCHHBIEC YEXJIbI
W3 TJIEHKHU, KPEMATCS K IHY YITaKOBKH.
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ToBapoconpoBoaUTENbHAS JOKyMEHTAIUs (YIAaKOBOYHBIN JINCT) B 3aBAPECHHOM
YEeXJI€ U3 TJIEHKU KPENUTHCS K IHY YITAKOBKH.

34

Pucynox 9 — [Ipumep ynakoBKHU AJIEKTPOIBUTATEIS
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3 UCITOJIb30BAHME 110 HABHAYEHUIO

A]]PE'HDCTEPE}REHBE Koeoa ona  ouucmku  snekmpoosucamens

UCnovL3yemes  cocamslii  8030yX, pazlemarowuecs Mycop U Yacmuyvl Mo2ym
npeocmasisims ONACHOCMb O/l NePCOHANd, HAX00AWe20Cs 68 HenocpeoCmEeHHOll
onuzocmu. Ilepconan oondicern 6blmsb cHabIICEH CPeOCMBAMU UHOUBUOYATLHOU 3AUUMbL
U 00yUeH NoIb308aMbCA UMU.

BHHMAHHE
A Ckoby, ©Opycok, KpenedcHvle dleMeHmbvl cledyem

COXpaHAmMb 6ecb Nepuod IKCHayamayuu nekmpoosucamens. B cayuae 060t
MPAHCNOPMUPOBKYU INIeKMPOOSUSAMEs, CHAMO20 C CaAMOCEANd, Mopey 8alad OO0NAHCEH
OvImb 3aKpeniien O0Jisl COXPAHHOCMU NOOWUNHUKA. B npomuenom ciyuae eapanmuiinoe
00OCayHCUBAHUE HA INEeKMPOOsUcamenb He pACHPOCMPAHAEMCA.

aKcnayamayus dnekmpoosuecamersi 6e3 YyCmaHoe1eHHOU
KPbIUWKU CMOMPOBO20 JIIOKA U nampyoxa.

IKCHIlyamayusi Ha  asmocamoceaie 8 nape ¢
anekmpoosuzamesnem 0py2o20 muna, Opyeux npouseooumerel.

3.1 O61ue yka3zaHus 10 IKCILTYATALMH 3J1€KTPOABUT ATEJIs

Jlst oOcy>KUBaHUS AIEKTPOABUTATENS HEOOX0IUMO U3YUUTh €0 YCTPOMCTBO H
paboty. IIpu pabote syekTpoaBUTATENS] HEOOXOAUMO COOJIONATh MpaBUila TEXHUKHU
0€30I1aCHOCTH COTJIacHO M. 3.4 HACTOSIIEr0 PyKOBOJICTBA MO IKCILTyaTaluu.

B mpomecce askcrutyaTtanud  HEOOXOJMMO  CBOEBPEMEHHO  MPOBOIMTH
TEXHUUYECKOE 00CTyKHMBaHHUE.

[Ipy mocTaHOBKE Ha JJIUTENBHOEC XpaHEHHWE HEOOXOJIMMO TPOU3BECTH
KOHCEpBALIUIO  DJIEKTPOJBHUTATENs, CBOEBPEMEHHO  TMPOU3BOJUTH  yXOJ  3a
AJIEKTPOJIBUTATEIIEM BO BPEMsI XpaHEHHUSI.

Heooxo0umo ommemky o 6600e 31eKmpoosuzamens 6 IKCHIAYAMauuio
3anecmu 6 nacnopm, 6 pazden «/leurxcenue nekmpoosuzamens - npu
axcnayamayuuy. Konuio coomeemcmeyrouieii cmpanuybl nacnopma HAnpagums 6
aopec Omoena MexXHUYeCK020 KOHmMpOons uzeomoeumens: 000
«Cubanekmponpueoo» 630088, 2. Hoeocuoupck, ya. Ilemyxosa, 69/5; ¢haxc 8 (383)
285-00-26.

3.2 IlloaAroToBKA 3JIEKTPOABHUIATENS K IKCIJIyaTAIlUN

[lepen ycTaHOBKOW DJEKTPOJIBHTraTelsi Ha aBTOCAMOCBaje, HEOOXOIUMO
PACKOHCEPBHUPOBATH DJICKTPOIBUTATEIIb:

1) ynanuth Oymary, Mie€HKY M KOHCEPBAIIMOHHYIO CMa3Ky C BBICTYIAIOIIECTO
KOHIIa Bajla, OIOPHBIX ITOBEPXHOCTEH CTaHMHBI, TAOJUYEK M BBIBOJHBIX KOHIIOB
OOMOTOK  DJIGKTPOJBHTIATENIsl, OCBOOOAWTH  BBIBOJHBIC KOHIIBI OOMOTOK  OT
(UKCUPYIOIIUX IIHYPOB;

2) yoanuTh CKOOy, yIEepKUBAIOIIYIO Bal OT OCEBBIX MEPEMEIICHU, BHIBEPHYB
JIBE IIMUJIBKA U3 OT)KUMHBIX OTBEPCTHH KpbIiiky noamunauka (ITpunoxenue b);
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3) 0CBOOONTHL KOHITHI BAJIOB OT BTYJIOK, BEIBEPHYB OOJITHI U3 TOPIICB BaJja;

4) ynanuTh KapTOH, 3ariylIatoliid OTBEPCTHS KOJUIEKTOPHBIX JIIOKOB;

5) npotepeTh pabouyro MOBEPXHOCTh KOJUIEKTOPA YNCTON BETOIIBIO, CMOYCHHOM
TEXHUYECKUM CIIUPTOM WJIM CIIUPTO-OEH3MHOBOW CMECHIO;

6) mpoBepuTh BpPYUHYIO BpallleHHWe Bayia. BpaieHue B 00e CTOPOHBI JOJIKHO
OBITH IUIABHBIM, O€3 3aeIaHul;

7) DJEKTPOJBUTATENb TPOAYTh CYXHM CXKAaThIM BO3JYXOM, 3aTEM H3MEPUTh
COMPOTHUBJICHUE M3OJSIIUU. Eciu cOnmpoTUBICHUE HM3OJSIUU MEHbBIIE, YKa3aHHOTO B
tabnuie 2.2.2, TO MNPOCYWIUTh CYXHM TeIIbiM Bo3ayxom ot 60 mo 70 °C or
MMOCTOPOHHETO UCTOYHUKA Y IOBTOPHO MPOBEPUTH COMPOTUBJICHUE U3OJISILIUU.

B Havasie Cylmku COMpPOTUBIEHUE H3OJALMH MOXXET HECKOJIbKO CHIKATHCH,
3aTeM HauHEeT OBICTPO PaCTH.

Ecnu BO Bpemsi CyIIKH CONPOTUBIIEHWE W3OJSALMKA HE BOCCTAHABIMBAETCS, TO
HEOOXOIUMO TIPOBEPUTH H3OJSAIHUI0O KaXKIOTO YydyacTKa »JJIEKTPUUECKOW Lenu U
YCTPaHUTh OOHApPYKEHHBIC E(HEKTHI.

CBOEBpEMEHHOE TPOBEJICHUE TEXHUUECKOTO OOCITYy>KMBAHUS, SKCIUTyaTallus
AJIEKTPOJBUTATEIISI COTJIACHO YKA3aHWSIM HACcTOsIEro PO ABISAIOTCA rapaHTHEH €ro
JUTUTEIIbHON paOOTBhI.

[lepen  BKIIOUEHHEM JUIMTEIBHO HE  pabOTaBIIEro  3JIEKTPOJBUTATEIS
HEOO0XOIUMO:

1) OYMCTUTH HAPYKHYIO MOBEPXHOCTH AJIEKTPOABUTATENS OT TPsI3U U MBLIH,
MPOAYThH CKATHIM BO3yXOM;

2) TIPOBEPUTH HWCIPABHOCTH KPBIIMIKKM KOJUICKTOPHOTO JIFOKA, HAJACKHOCTH €€
YIUIOTHEHUH;

3) mporepeTh pabodYyr0 IMOBEPXHOCTh KOJUIEKTOpa M OaHJaka HaKUMHOM
KOHYCE YMCTOM BETOIIbIO, CMOYEHHON TEXHUYECKUM CIUPTOM WJIM CIIUPTO-OEH3MHOBOM
CMECBIO;

4) mpoBEepUTh COCTOSHHE ¥ HAJACKHOCTh KPEIUICHUS KPOHIITEIHOB,
HIETKOJIEpKATENEH, IIETOK, TOKOBEIYIIINX MPOBOJOB HIETOK;

5) MNpPOBEpPUTH COMPOTUBIECHUE HW3OJSIUU OOMOTOK. I[Ipu HecooTBeTCTBUM
COTIPOTUBIICHUS, YKa3aHHOMY B Ta0mwuIe 2.2.2, 00MOTKY MPOCYIINTb.

Pexomenayemble aHAJIOTH  3THJIOBOr0 COMPTA AJsi  NPOBEAEHUSA
00C/Iy’)KHUBaHUS TeHEePaTopa — CM. puwiioxeHue /1,

3.3 IlepeueHb BO3MOKHBIX HEMCITPABHOCTEH NMPHU IKCILTyaTALUH U
MeTOo/bl HX YCTPAHEHUS

ABBBMABBE
BCKpblmue, PEMOHM UJIU 3AMEH) NOocO UTU UHO2O0 dlemMernma

3]161(7’1’1}7006142(11’1’28]1}1 np0u360<)umb AUWb nocne moceco, KakK 6)/0817’2 YCcnmaHoenerHo, 4mo
HEeUCnpaesHoCcmbs 6bl364AHA noepeofcbenuem OAHHO20 dleMeHma.

[Ipn TOSBIICHMM HEUCIPABHOCTH B PabOTE 3JICKTPOJBHUTATEISI HEOOXOIAMMO,
MPEXJIe BCEro, YCTAHOBUTH MPUUYNHY, BBI3BABIITYIO HEUCIIPABHOCTh. [IpoBepuTh, HET U
00phIBa MPOBOOB, HEUCIIPABHOCTH KOHTAKTHBIX COSTMHECHHMM BO BCEX IISIISX.

[lepedyerb BO3MOKHBIX HEHCIIPABHOCTEH W METOMABI UX YCTPAaHEHUS MPUBEICHBI
B Ta0Omure 3.3.1.
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Taomuna 3.3.1

HaumenoBanue
Bepostable npUunHbI Mertonap! ycTpaHeHus
HEHCIPABHOCTHU
1.1 Uckpenue (1.1.1  Kommektop  3a-| [IpoTepets KOJIJIEKTOP YUCTOMU
HIETOK IpsI3HEH BETOIIbIO, CMOYEHHOM TEXHUUYECKUM
CIIUPTOM WA  CIHUPTO-OCH3MHOBOM
CMECBIO
1.1.2 HenpaBuiapHO BBI-| 3amMeHuTh meTku 44  (43) Ha

OpaHa  Mapka  IIETOK
mocjie  Kakux-Imubo  pe-
MOHTHBIX pabOT

yKa3aHHbIC B TabmuIe 2.2.2

1.1.3 3aBucanue 1IETOK B
o0olMe IIETKOACPKATEIIS

Eciu merku 44 (43) mepemerniaroTcs
TyTO, OYHCTHUTH ux  OOKOBBIC
MMOBEPXHOCTH (B TOM 4YHCIE H
MMOBEPXHOCTH MEXKJIy IOJOBUHKAMM
IIETOK) J0 obecredeHuss CBOOOJHOTO
MIEPEMEIICHHS IETOK.

ObecnieunTh 3a30p MEXKIY MIETKOW WU
oo6oimoit ot 0,1 7o 0,3 MM

1.1.4 Ilnmoxoe cocTosiHUE
mieToK  (CKoJibl, oOrap,
IJI0X0€ TpHICTaHHE K
KOJUIEKTOPY)

[Mpumrudosare merkun 44 (43) k
KOJUUIEKTOPY HIIM(OBATBHON MIKYPKOH,
sepaucTocThio  M-50I1 T'OCT 3647
WJIY 3AMEHUTH IIETKU

1.1.5 Paccrosinne mexay
paboueii  TTOBEPXHOCTHIO
KOJJIGKTOpa M KOPIYyCOM
HIETKOACPKATeNs  BBIIIE
JIOITYCTUMOTO

YCTaHOBUTH JOMYCTUMOE PACCTOSHHUE
JI0 TIOBEPXHOCTH KOJUIEKTOpa — OT 2 110
5 MM (pucyHok 9)

1.1.6  Paccrossane 1o
OKPY>KHOCTH KOJUIEKTOpPa
MEXy IIETKaMH OTJEJb-
HBIX  WIETKOJEpKaTeIeh
HEPABHOMEPHO nociie
KaKUX-IMOO PEMOHTHBIX
pabor

JInst mpaBUIIbHOM YCTAaHOBKM 1IETOK 44
(43) — Ha KOJUIEKTOp, TOJ IICTKH,
MOJIOKUTh MOJIOCKY Oymary,
pa3MEUEHHYI0 Ha paBHbIE YacTH
COOTBETCTBEHHO YHCIYy IIETKOJEpXKa-
Teen

1.1.7 Ilerkonepxarenu
cmabo  3aKpemieHbl U
BUOPUPYIOT

[loarssHyTs  Taiiku  GontoB 51,
Kpemsimux Ierkoaepkarend 31 (maum
45). MOMEHT 3aTsLKKM —TaeK s
KpeIUICHNs IeTKofepxareneii — 162
Hwm.
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[Tpomomkenne Tabmmim 3.3.1

Haumenosaunue
HEHCITPABHOCTH

BeposiTHbIe TpUYMHBI

Mertoabl ycTpaHeHus

[HoatsHyTh O60aTHI M16%40 (pUCyHOK
6), KpeTIsime TJIACTUHBI c
HIETKOJEPKATEISIMH K KPOHIITEHHAM
36, u 6ontel M16x65 (pucyHOK 6),
KpeIsIlye KOoJIbLIO ¢ KPOHIITEHHAMU K

HlI/ITy. MOMGHT 3aTiAKKHU 6OJITOB —
100™° Hwm

1.1.8 Haxatue npyxuH
HIEeTKO/AepkKaTene  Ha
HIETKU HEOIMHAKOBO

[IpoBepuTh TMOJOKEHHE TMPYXKUH Ha
metkax 44 (uam 43), yToOBI HEe OBLIO
CMCIIICHHS.

Ycunme HaxaThsg Ha IMIETKY JOJDKHO
ObITh  (3612) H, wu3mepsTh AuHAMO-
METPOM KJiacca TOYHOCTH 2,0

1.2 HabGmromaercs
MOYCPHCHUE He-
KOTOPBIX KOJUICK-
TOPHBIX TUIACTHH,
HAXOOAIIUXCS Ha
oTIpeIeTICHHOM

pPacCTOSTHUU JIPYyT

OT Apyra

1.2.1 OrtnenpHBIE ILIAC-
TUHBI KOJUIEKTOpPA BBIC-
TYIWIA WU 3anajid

KOJ’IJ’I@KTOp 06TOLII/IT13, HU30JIII IO
MCKIAY INIACTUHAMU ITPOJOPOKHUTH

1.2.2 BHUTKOBOE 3aMBbI-
KaHUE B SIKOPE

B cnayyae Hanmmuus 3ayCeHIIEB B
COCEIHUX IUIACTUHAX  KOJUIEKTOpA,
yIaTUuTh BCE  3ayCEHIBI  OCTPBIM
madepoM, OTHUIUQOBATH KOJUIEKTOP
mkypkot (m. 4.4.1 «Yxom 3a
KOJUIEKTPOM ).

OcMOTpeTh BCE METYUIKH, YCTPAHUTH
3aMbIKaHUs

1.3 HaOmomaercs
MMOYCPHEHUE KaXk-
JIOM BTOPOM WJIA
TPEThEW IUIACTH-
HbI KOJUJIEKTOpa

1.3.1 Mexny mniacTuHa-
MU KOJUIEKTOpA BBICTY-
TaeT U30JISIITUS

[IpoOpOXUTE  HBOJSILHUI0O  MEXKITY
IJIacTUHaMM KosuiekTopa. Ilocne 3toro
KOJUIGKTOp B cllydae HaJoOHOCTH
o0rounth u ortuumdonare (n. 4.4.1
«YX0J1 32 KOJJIEKTOPOM))

1.4 Illerkn npo-
KaT, CUJIBHO IIIy-
MSAT; Ha KOJUICK-
TOpE BUJIHBI Clie-
el 0OTOpaHwus;
KOJUIGKTOp  TIO-
YepHed, €ero Io-
BEPXHOCTH  BOJI-
HOOOpa3Ha; KoJl-
JCKTOp W IIETKH
CWJIBHO Harpesa-
I0TCS

1.4.1 Konnexrop Hernasu-
KU Ui ObeT

Komnektop  0o0TOYMTH,  H3OMSIUIO
MEX]ly TIACTUHAMH TPOJIOPOXKUTH (TI.
441 «¥Yxoo 3a KOJUIGKTOPOM)).
buenne kouiekTopa Iocie omnepauui
He JJOJDKHO nipeBbimath 0,04 Mmm

1.4.2 Mexny miacTuHa-
MU KOJUIEKTOPA BBICTY-
MaeT U30JIAUA

[TponopoxuTh U30JISIUIO MEXIY
acTuHaMu kosuiekTopa. Ilocne 3toro
KOJUIGKTOp B Cllydae HaJ00HOCTH
o0rounth u ortuumudonars (n. 4.4.1
«YX0J1 32 KOJJIEKTOPOM))
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[Tpogomxenue Tabmauis: 3.3.1

Haumenosanue
BeposATHbIE TPUYNHBL Mertonap! ycTpaHeHus
HEHCIIPABHOCTH
1.4.3 HenpasuiibHo | [IpaBuibHO YCTaHOBUTD HIETKU:
MIOCTAaBJICHBI HIETKH | pPABHOMEPHO IO OKPYKHOCTHU MO YHUCITY
nocJie KaKHX-IHOO | KOJUIGKTOPHBIX IJIACTHH, OCh IIETKU
PEMOHTHBIX pabOT JOJKHa ~ OBITh  MapajyieibHa  OCH
KOJUIEKTOpA.
Paccrostnue 10 ITIOBEPXHOCTH
KOJUJIEKTOpa JIOJDKHO OBITH OT 2 A0 5
MM (pucyHok 10, 0), HOpMaJbHBIN
3a30p MEXAY MIETKOM U 000WMON — OT
0,1 mo 0,3 MM
1.5 Kpyrosoii | 1.5.1 HenpaBunbHo pac- | [IpoBeputh nosiokeHue merok 44 (miam
OTOHb 10 KOJI- | MIOJIOKEHBI MIETKH 1ocie | 43)
JEKTOPY, TMepe- | KAaKUX-IIM00 PEMOHTHBIX
Opoc  anekTpu- | pabot

YECKOU IyTH

1.5.2 KopoTkue 3amsi-
KaHMS BO BHEIIHEH LICU

O4uctuTh Hapy)KHbIE TOBEPXHOCTU
ANEKTPOABUTATENSL OT MbLIM U TPs3H,
3aUMCTUTh MeECTa Mepedpoca BJIEKT-
pUYECKOM JAYrd OT HAIUIBIBOB Me-
Tajuia, npoumudoBaTh  KOJUIEKTOP,
NpoBepUTh OWEHHUE KOJJIEKTOpa H
YCUJIME HAXKATHUS LIETOK Ha KOJJIEKTOP
(ycunue HaxkaTus Ha HIETKY JOJDKHO
obith  (36+£2) H), mnpaBuibHO ycTa-
HOBUTH IIETKOJEpKaTenu (PUCYHOK
10a), mpoayTb  3JEKTPOJBHUIATEIb
CoKaThIM BO3/IYXOM, U3MEPUTH
CONMPOTHUBJIEHUE H30JISUUU OOMOTOK
ANEKTPOJBUTATENS OTHOCHUTEJILHO
KopImyca.

ComnpoTuBiieHHE U30JSUA  OOMOTOK
ANEKTPOJBUTATENS OTHOCUTEIIBLHO
KOpIyca JTIOJKHO ObITh HE MEHEE:

-B XOJIOJTHOM COCTOSIHMH
anextpoasuratrens 10 MOw;
-B HarpeTom
anektpoasurarens 3 MOm

COCTOsAHHHN
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[Iponomxenue Tadbnuuel 3.3.1

Haumenosaunue

BeposTHbIe TprUyYMHBI
HEHCIIPABHOCTH

Meroabl ycTpaHeHUs

ERTTITY

Kopnyc
o L THOAEDIRA TENN

XonnexTop

0)

Pucynok 10 — Ilonoxkenue meTkoaepxarenei

[letkomepxkarenu 31 (mam  45) HEoOXOOUMO 3aKPEIHTB,

CJEAYIOIIMMHU MPaBUIIAMMU:

MI0JIB3YSCh

- B3aMMHO NEPIEHINKYISPHOCTh OCEHM OKOH COCEIHUX IIECTKOAEPKATEIECH;
- OCHM OKOH IIETKOJepKaTeled JOJKHBI COBMAAaTh C OCSIMHU TJIABHBIX

ITOJIFOCOB;

- IOCTKOACPIKATCIIN JOJIKHBI OBITH PaBHO YIAJICHBI OT pa60qeﬁ ITOBCPXHOCTH

KOJUIEKTOpA C 3a30pOM OT 2 J10 5 MM.

2 Tloumxennoe co-|2.1 YBiaaxxHeHue u30Js-
MPOTUBJICHUE  M30- |[TUM 0OMOTOK
JISALUA

OTKpBITh KOJUICKTOPHBIC JIFOKH 35,
39 u mpocymuTh OOMOTKH CYXUM
CKaThIM TEIIBIM BO3AyxoM oT 60
g0 70°C oT TOCTOPOHHETO
WCTOYHUKA M TOBTOPHO IPOBEPHUTH
CONIPOTHBJICHUE HU30JISIINH.

B nawanme cymku compoTuBIICHUE
W30JIAIMA MOJKET HECKOJBKO CHH-
KaTbCs, 3aTeM HayHeT OBICTPO
pacTu.

N3mepenne compoTUBIICHUS OOMO-
TOK BecTM Meraommerpom M1100
Ha 1000 B, ki1acc Tounoctu 1,0

2.2 3arpszHeHue OaHja-
’Ka Ha HOKWMHOM KOHY-
ce

[IpouncTuTs  OaHgaX  IIETKOM,
MPOTEPETh €0 YUCTOW BETOILIbIO,
CMOYEHHON TEXHUYECKUM CIUPTOM
WIN COUPTO-OEH3MHOBOM CMECHIO

2.3 Mexanndeckoe II10-
BPEKJCHHE  W3OJIALNU
BBIBOJIHBIX MPOBOJIOB
WU pa3pylICHUE YILIOT-
HUTEJIbHBIX BTYJIOK

Boccranosuts pa3pyLICHHYIO
M30JLMI0 U YCTAaHOBUTH IPUUYUHY
ee paspyLIeHus
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[Tpomomkenne Tabmmim 3.3.1

HaumenoBanue
BeposiTHbIe MpUYUHBI Mertonbl ycTpaneHus
HEHUCTPABHOCTHU
3 TleperpeB mon- |3.1 3arpssaenne moA-| [IpousBectu PEBU3UIO
LIUITHAKOB IIMOHUKOB TpH COOpKeE, | MOAMUIHUKOB 46 M 47, BTYJIOK H
3arpsi3HEHHAS CMa3Ka, | NOAIINIHUKOBEIX ImuTOB 41, 42.
U30BITOK WM HEAOCTATOK | YCTpaHUTh 3aMEUYECHHbIC HEJIOCTaT-
CMa3Kd B MOAIIUITHUKO- | KH, 3aMEHUTD HOAIIUTTHUKH
BBIX y37ax, cMmemmuBanue| (1. 4.4.3 «J/leMOHTa)X W MOHTax
CMa30K pa3HbIX MapOK | MOAIIUITHUKOB)
W3HOUIIEHBI WK pa3pyliie-
Hbl JI€Talu MOIIIUITHU-
KOB, MOAIIUITHUKU yCTa-
HOBJIEHBI C IIEPEKOCOM,
Majbl pajguaibHbIE 3a30-
pBI B TIOAMIMITHAKAX, Tpe-
HUE€ B YIUIOTHEHUSAX TOJ-
IITUTTHUKOBBIX Y3JI0B
4  Tlobimennsiii (4.1 Vckpenue 1ieToK,| [I[poBepuTh MpaBUIIBHOCTE COOPKH
U3HOC M  CKOJIbI |YpE3MEPHOE Ha)kKaTue | IETOYHOTO  almapara,  yCUJue
HIETOK IIETOK Ha KOJUICKTOP, | HakaTus Ha mieTky 44 (43) 10mKHO
3a30pbl MEXIy mieTkamu | ObITh (36+2) H, BOCCTaHOBUTH
u CTEHKaMu OKOH | pabouyi0 TOBEPXHOCTh KOJUIEKTO-
HIETKOJEp KATENEN BBIIIE| pa, MPOCYUIUTh IIETKH, CKOJbI
Oy CTUMOTO OueHue | MmeToK NpUILTU(OBaTh MEIKO3ep-
KOJUIEKTOpPA BbIllIE | HUCTOM MmIKypkoil. Ilpu HeoOxo-
JOIYCTUMOTO, 3arpsi3HEHA | TMMOCTH 3aMEHUTH ICTKH,
pabouas MOBEPXHOCTB | eTkoaeprkaTenu 31 (45)
KOJUIEKTOpa,  HEKayecT-
BeHHasi oOpaboTka pado-
Y€l IOBEPXHOCTH KOJI-
JIEKTOpA, ChIPbIE IETKU
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[Tpomomkenne Tabmmim 3.3.1

Haumenosaunue
HEHUCITPABHOCTHU

BeposiTHbie TpUYMHBI

Mertonbl ycTpaneHus

5 Tlpoboit wuzois-
1107078

5.1 YBnaxxnenue wu30Jis-
1MW, OCJIa0JeHUE Kper-
JICHUSI COCAUHCHUMN BBI-
BOJOB U MEXaHUYECKOE
MOBPEXKJICHUE UX U30JIs-
MU,  XPYNKOCTh  H
TUTPOCKOMUYHOCTh HM30-
JSAUUU U3-32 OOJIBIIUX U
JUIMHHBIX ~ TIEPErpeBOB
oOMOTOK TMpu  mepe-
rpy3Kax ANEKTPO-
JIBUTATEIS, ecTecT-
BEHHOC CTapCHHUE W30JIs-
I, MEXaHUYIECKUE II0-
BPEXKACHUS  M3OJISIUN
npu pa3dbopke U cOopke
ANEKTPOJBUTATENS, Tie-
pEeHANPSHKCHUS npu
BHE3aITHBIX OOphIBaxX Iie-
neu, MOBpexAeHUs 00-
MOTKU SIKOpS TIpU  YK-
JaJKe ero He Ha cIie-
IIUATbHBIC TTPOKIAIKU

[IpoBepuTh CONMPOTHUBIICHUE H30JIs-
nuua  (tabmuua  2.2.2), OTKPHITH
KOJUICKTOPHBIC JIFOKA WU TMPOCYIIUTH
oomotku. Ilpu nmpobGoe BBIBOIA WM
COCIMHEHHSI BOCCTAHOBUTH TOBPEK-
JNeHHyo wusonsiuio. [lpu  HeBo3-
MOXXHOCTH  YCTPAHEHHSI  TOBPEXK-
JICHUW TIOJIFOCHBIE KaTYIIKH, WU
askopp 29 Cc  TIOBpEeXIEHHOU
U30JISIIMEN 3aMEHUTD
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3.4 Mepbl 0e30MaCHOCTH MPH IKCIIYaTAIMHU 3JIEKTPOABUTaTe sl

[Ipu ycraHoBKe, OOCITYy)KMBaHMM ¥  OKCIUTyaTalldd  AJICKTPOABUTATEIS
HEOO0XOMMO COOIOAATh MpaBUiIa TEXHUKH 0€30MaCHOCTH, PUHSATHIC y moTpeouTens. K
0OCITY)KMBaHUIO JICKTPOJBUTATENS JOIMYCKAIOTCS JIUIIA, IPOIIEANINE MPOBEPKY 3HAHUM
no IlpaBwimaM TEXHUYECKOW OKCIUTyaTalldd JJIEKTPOYCTAHOBOK TMOTpeOUTENeH,
[IpaBmiamM ycTpOWCTBa SJCKTPOYCTAHOBOK U TIpaBWJIaM TEXHUKH O€301acHOCTH,
M3YYMBIINE YCTPOUCTBO M MPaBUIIa SKCIUTyaTaIlii JaHHOTO JIEKTPOBUTATEIIS.

besomacHocTh mpu  OOCTYXKMBAaHUU  DJIEKTPOJBHUTATENII  COOTBETCTBYET
tpeboBarmsm ['OCT 12.2.007.0, TOCT 12.2.007.1, TOCT 12.1.004, TIOT23 wu
Hacrosiero PO.

[Ipu pabGoraromem aBTOCcaMoOCBaje WM Tpu  paboTaromeM au3ese
ANEKTPOJBUTATEIh HAXOJIWUTCA TIOJ OMACHBIM [IJI1 OOCIY)KMBAIOIIET0 TEepPCOHAsa
HampsbkeHueM.  [lodToMy, BBIMOJTHEHWE KaKUX-THOO paboT TO TEXHUYECKOMY
OOCTY)KUBAaHUIO WM PEMOHTY DJEKTPOABUTATENS, TMPOW3BOAUTH TOJBKO TIPH
HepaboTaroIeM au3ere.
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4 TEXHUYECKOE OBCJIY’ KUBAHHUE

A\ sEviAHRE
]Ypu 3AMEHe YCMAHOBUMb WemKu e6blnycKka 00HO020

npeonpuamus. He oonyckxaemcs ycmanogéka Ha 00HOM 3jeKmpoosucamene wemokx
DPA3HbIX MAPOK, PA3HLIX KOHCMPYKYULL.

Hcnonvzoeamsv ~ nOOWUNHUKU € UCMEKUWUM
2apaHmMuULiHLIM CPOKOM HA 1eKkmpooguzamene!

4.1 O0mue ykazaHust

Jia obecriedyeHHs] MCIPABHOTO COCTOSIHUSA AJIEKTPOJABUraTesss HEOOXOIUMO
MIPOBOJIUTH TUIATENBbHBIA yXOJ 33 HUM B COOTBETCTBUU C YKa3aHUSIMU HACTOSIIETO
PYKOBOJICTBA IO 3KCIUTyaTal1u.

K oOcnyxuBaHMIO 53JIEKTPOABUTATENd JAOMYCKAIOTCS JIMUA, MPOIIEIIINE
IIPOBEPKY 3HaHMM 1O IIpaBWiiaM TEXHUYECKOW OKCIUIyaTallMM JJIEKTPOYCTAaHOBOK
norpeduteneii, IlpaBumam ycTpoilcTBa 5JIEKTPOYCTAHOBOK U TMpaBWIaM TEXHUKU
0€e30MacHOCTH, HW3YYMBIIME YCTPOWCTBO W MpaBWia 3KCIUTyaTalldd JaHHOTO
AIEKTPOJBUATATENS.

Heooxooumo npu npoeedenuu kaxcoozo TO rnekmpoosuzamensn oenamp
ommemky 6 nacnopme, é pazdeie «Yuem mexuuueckozo oocayrcusanusny. Konuio
CMPAHUYbl NACHOPMA C 04epeoHoll 3anucvlo 0 npoeedeHHom TO neodxooumo
omocaambs ¢ Omoen MeXHUUecKo20 KOHMPONAA NPEONnPUAMUA — U320MOBUMENA:
000 «Cubrnekmponpueoo» 630088, 2. Hoseocubupck, ya. Ilemyxoea,69/5; ¢haxc:
8 (383) 285-00-26.

Buasl 1 mepuoaMYHOCTh TEXHUYECKOTO OOCTY>KMBAHUS AJICKTPOABUTATENS B
3aBUCUMOCTH OT CPOKOB dKCILTyaTaluu npuBeaeHbl B Tadnuie 4.1.1.

Tabmnma 4.1.1

HanMeHoBaHHE BUIOB TEXHUYECKOTO [TepnoIMIHOCTH TEXHUUECKOTO
00CTy>KUBaHUS o0CITy>)KUBaHUS
ExenneBnoe oocinyxuBanue (EO) ExenneBHo
Texuuueckoe odciyxusanue 1 (TO-1) UYepes kaxnabie 250 gyacos
Texuuueckoe odcnyxupanue 2 (TO-2) Uepes kaxabie S00 yacos
Texuuueckoe odcnyxupanue 3 (TO-3) UYepes kaxasie 1000 yacos
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[Topsimok

4.2 TlopsiA0K TeXHUYECKOro 00CTy:KMBAHUS JIeKTPOABUIATEIs

TCEXHHUYCCKOTO

tabnuite 4.2.1.
Tadomuna 4.2.1

O6CJIY)KI/IB8,HI/I$I QJICKTPOABUTATCIIAA  YKa3aH B

Bunet | HaumeHoBanue o0bekTa
Texnnueckue TpedOBaHUs
TO TO u paboThl

EO 1 IlpoBeputrb BHeurHUM | Kpblmiku cMOTpOBBIX JIIOKOB 35, 39 MOKHBI OBITH
OCMOTPOM COCTOSIHHE | 3aKpBITBI M  IUIOTHO HpWIEraTb MO  BCEMY
3aMKOB M YIUIOTHEHUH | IEpUMETpy. BpIBOJHBIE TPOBOJA AOJKHBI OBITH
CMOTpPOBBIX  JIFOKOB U | HaJIEKHO 3aKPEIUIEHbI U HE UMETh ITOBPEXKACHUIM
BBIBOJHBIX IIPOBOJIOB
AJIEKTPOJIBUraTENS
2 Ilpoeeputh otcytct- | [Ipy HEOOXOAMMOCTH OYUCTHUTH 3IEKTPOABUTATEND
BHE HAa HAapYXHBIX II0- | OT OTHEONACHBIX MAaTEpPHAJIOB: IMOATEKOB TOprOYE-
BEPXHOCTAX AJEKTPO- | CMA304YHBIX MAaTEPUAIIOB, YTOJIBHOW WUJIU U JIP.
JBATATENSI OTHEONACHBIX
MaTEpUAJIOB

TO-1 |1 IIpoBectu oOcayxu-| B noimnom o0béMe

BaHue kak B EO

2 TlponyTh BHYTpEHHHE
HOJIOCTH AIIEKTPO-
JBUTATENSl CyXUM CXKa-
TBIM BO3TyXOM

OYUCTUTh OT TPSA3M HAPYKHYIO TOBEPXHOCTH
DIIEKTPOABHUTATENSl, CHATh KPBIIMIKH CMOTPOBBIX
Jr0KoB 35, 39, MPOYNCTUTH KOJIJIEKTOPHYIO Kamepy,
OPOAYTh  JJEKTPOJABUTATEIh  CYXHM  CXKAThIM
BO3AyXoM. JlaBneHne Bo3myxa JOIHKHO OBITH OT 0,2
1o 0,25 MIla

3 OO0cnyxuBaHue Iie-
TOYHO-KOJUIEKTOPHOTO
y3ina. [IpoBepka oTcyTCT-
BUSI 3aBUCAHUS IIETOK

Yo6enuthcs noaepruBanuem, 4to metku 44 (43) B
merkoaepkarenie 31 (45)  mepememiaroTcs
cB00OIHO. J[BYCTOPOHHHUIA 3a30p MEXKIY IIETKOW U
OKHOM IIIETKOJIepKaTelsl JOJDKEH ObITh B TIpeeiax
or 0,1 mo 0,3 mMm. Ecim 1eTku mnepemMeniarTcs
TYTO, BBIHYTh UX U3 IIETKOAEPKATENECH MPOUYUCTUTH
OKHa  IIETKOJAEpI)KATeNed  YUCTOM  BETOLIBIO,
CMOYEHHON TEXHUYECKUM CIHUPTOM WU CIUPTO-
OEH3MHOBOI cMechlo. Eciii mepeMeneHunto meTKu
MENIaeT KaKoe-TM0O MEXaHWYEeCKOE MOBPEKICHUE
HIETKOJIEPKATENS - YCTPAHUTh TTOBPEXKICHUE.
Bricora W3HOIIEHHOW INETKH HOJDKHA OBITH HE
Menee 25 wmM. Illetku co ckojgoMm pabodeit
MOBEPXHOCTH  MPUIUIU(POBATH  MEITKO3EPHUCTOMN
mKkypkoi. [Ipu HeoOxogumoctT 3ameruTsh. LlleTkn
CO CKOJIOM paboueii moBepxHOocTH Oonee 10 %
JIOJDKHBI OBITH 3aMEHEHBI, HE3aBUCUMO OT CTEIEHU
M3HOCA MO BBICOTE.

[Tpu 3ameHe mEeToK pyKoBOJACTBOBAaThCA 1. 4.4.2.
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[Tponomkenne Tabmmimt 4.2.1

Buner | HaumeHnoBanue o0beKTa TeX HIECKIE TheGOBAMIS
TO TO u paboTsl P
TO-1 |4 Ilposepka coctostHus | [logTsHyTs raiiku OonrtoB 51, kpemsmmx

KPOHIITCHHOB, H30JISTO-
poB M 000WM IIETKO-
JiepKaTenen

nieTkoAepxkaTeau. MOMEHT 3aTsiKKU Taek s
KpeIuTeHus metkoxepskareneii 31 (45) — 16" Hu.
[Tontsanyte Oontel MI16%x40  (pucyHok 6),
KpeIsIye TUTACTHHBI C IIETKOACP)KATEIsIMUA K
KpOHIITeHHaM, U O0onTel M16%x65 (pucyHok 6),
KpeIAIe KOJBIIO C KPOHIITCHHAMH K IIUTY.
MowmeHT 3aTspKK 60m1ToB — 1007 Hum.

[TpoBeputh IIEJIOCTHOCTh IPYKUH
ETKOAEPKATEIIS, MIEPEKOC 000MMBI
OTHOCUTEJIBHO  KOJUIEKTOpa, PAacCTOSHHE  OT
HUKHETO Kpas 000MMBbI 0 pabouel MOBEPXHOCTH
koiuiekTopa (pucynok 10). Drto paccrosiHue
JOJKHO OBITH OT 2 J10 5 MM.

Ha kponmreitHax 1 u30J58TOpax HE JOKHO OBITH
TPEIIUH, MOBEPXHOCTh UX JOJKHA OBITH YUCTOM.
OuncTky 000WM IIETKOAEpKATENEH MPOU3BOINUTH
J)KECTKOM BOJIOCSIHOM IIETKOM, YKMCTON BETOIILIO,
CMOYCHHOW TEXHUYECKHM CITUPTOM WJIHM CIUPTO-
OEH3MHOBOI CMECHIO.

[Ipu oOHapyXeHWW TPEUIMH Ha IOBEPXHOCTH
M30JIITOPOB W KPOHIITEHHOB, M30JSITOPHl |
KPOHIIITCHHBI 3aMEHUTh HOBBIMH, HE HMEIONTUMU
nedeKToB

5 TIlpoBepka cocCTOSIHUS
KOJUIEKTOpa

3arpsA3HEHHYIO TOBEPXHOCTh  KOJUJIEKTOpa U
OaHmaka Ha HAYKUMHOM KOHYCE TIPOTEPETh YUCTON
BETOLIbIO, CMOYEHHON TEXHUYECKUM CHUPTOM WIIU
CIUPTO-OCH3UHOBON CMECHIO.

Pabouast moBepXHOCTh KOJIJIEKTOpA JOJIKHA OBITH
JIaKOW, TOJIUPOBAHHOM, KOPUYHEBOI'O WJIU
KpacCHOBATOIO I[BETA.

PaBHOMepHOE MOTEeMHEHHE KOJUIEKTOpa  0e3
CIEAOB TOATapa CBUIETEIBLCTBYET O HAJIUYUHU
TOHKOTO W OY€Hb IUIOTHOTO CJIOSI  OKHCH
(MOJUTYpPBI), TPEAOXPAHSIONIETO KOJJIEKTOP OT
M3HOCA U ylIy4ylIawliero kommyranuio. [lonutypy
HEO0OXOIUMO COXPaHATh, M MUTU(POBATH KOJIEKTOP
TOJILKO B CIIy4ae, €CJIM OH UMEET CJie/ibl MoArapa,
OIUIABJIICHUM M WIEPOXOBATOCTEW, BBI3BIBAIOIINX
YpPE3MEPHOE UCKPEHUE NIETOK.
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[Tponomkenue Tabmmip 4.2.1

Buner | HanmeHoBanue o0bekTa
Texnuueckue TpedoBaHUsA

TO TO u paboThl

TO-1 [Ipy HanMuMU CWIBHBIX MOArapoB, NMPUBEIIIMX K
OIJIaBJICHUIO KOJUJIEKTOPHBIX IUIACTUH, 3aJUPOB
paboueii IIOBEPXHOCTH KOJJIEKTOpa u
HEPaBHOMEPHOIO €€ M3HOCa, 3JIEKTPOJIBUIaTelb
ClIeyeT JEMOHTHUPOBATh, KOJUIEKTOP TMPOTOYHTb,
OPOJAOPOKUTh  MEXKIAMEIbHYI0  M3OJSILUI0 U
oruutidosarts (1. 4.4.1, pucynok 11)

TO-2 |1 IlpousBectu o06cay- | B monmnom o6béme

sxknBadue kak B TO-1

2 3aMepuTh U3HOC IIETOK
U TpU HEO0OXOIUMOCTU
3aMEHHUTH UX

3ameny metok 44 (43) mpoWM3BOIUTH TO Mepe
M3HOCA COTJIACHO peKOMeHaanusMm 1. 4.4.2.

[Ipu 3ameHe MIETOK UX HEOOXOIUMO MPUTEPETHh Ha
NPUCHIOCOOJIEHMH [0  paguycy  KOJUIEKTopa
CTEKJISTHHOM IIKYPKOW WM MPUTHUPKY BBITOIHSIOT
MHOTOKPATHBIM TPOTAaCKMBaHUEM NUIM(POBATLHOMN
mKypku ¢ 3epHuctocteio M50-IT mo 'OCT 3647
MEXKJy KOJUIEKTOPOM U IIETKaMH B OJHOM
HaIlpaBJICHUMU.

[lnomanes nOpuTepTOM WIETKM JAODKHA OBITh HE
MeHee 75 % KOHTaKTHOM MOBEPXHOCTU IIETKH. Bo
n30eKaHue 3akpyrjieHuss yrioB IWIETKA MpHU
NPUTHPKE, HUIU(POBAIBHYIO MIKYPKY HEOOXOIMMO
NPYKUMATh K KOJUIEKTOPY Ha OOJIBIION yTe

3 IIpoBeputh cocrosiHUE

N30SI NA 00MOTOK
3JIEKTPOIBUTATEIIS u
3aMEpUTh ee

COITPOTHUBIICHUE

[Ipu ocmotpe sikopst 29 HE0OXOAUMO MPOBEPHUTH
COCTOsIHME OaHmaked, KIMHBEB W HW3OJSAIUN
oOMoTok. He pomyckaercss CKOTUIEHHE YTOJIbHOM
MbUIA  HAa TIOBEPXHOCTH SKOPS U KaTyIIeK
MOJIIOCHBIX. JI0OOBBIE YacTH OOMOTOK MPOTEPETh
YUCTOM  BETOIIBbIO, CMOYECHHOM TEXHUYCCKUM
COUPTOM  WJIH  CIHUPTO-OCH3MHOBOM  CMECHIO.
Henoctymnubie juisi mpoTUpaHUsi 4acTW JIBUTATENs
MPOJYTh CYXHM CXKaThIM BO3JYXOM TOJ JaBICHUEM
ot 0,2 1o 0,25 MIIa.
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[Tponomkenne Tabmmimt 4.2.1

Bunnr
TO

HaumenoBanne oO0bekTa
TO u paboTsl

Texnuueckue TpedboBaHus

TO-2

CoenunuTenbHbIE MPOBOAA HE JOJHKHBI KacaThCs
MOJIBIDKHBIX YacTEH JBUTATENS, U HA U30JISIIIUU HE
JOJDKHO OBITh TOBpexkaeHud. I[loBpexaeHHbIE
MecTa WU30JsAIMM OOMOTOK 3au30JIMpOBaTh U
MOKPBITH dSMaibio KO-911.
CornpoTuBiieHue U30JISALHIH
AIEKTPOABUTATEIS OTHOCHUTEIBHO
JOJKHO OBITh HE MEHEE:

- B XOJIOJJHOM COCTOSIHUM DJICKTPOJIBUTATENSI —
10 MOw;

- B HarpeToM COCTOSIHUU OAJIEKTPOJBUTATENS —
3 MOwm.

Eciu  compotuBieHne — M30JSALMA  MEHBIIIE
yYKa3aHHBIX 3HAYEHUH, TO DJIEKTPOJABUTATEIb
IPOCYIINTh CYXHM TEIUIBIM BO3AYXOoM OT 60 10
70 °C OT MOCTOPOHHETO0 WMCTOYHHKA M TMOBTOPHO
MPOBEPUTH COMPOTUBJICHUE U3O0JISILIUY.

B Havane cCymku CONpPOTUBIECHUE W3OJISAIUU
MOXXET HECKOJIbKO CHIKAThCA, 3aT€M HauyHET
OBICTPO pacTH.

N3mepenne compoTUBIEHUS OOMOTOK  BECTH
merommerpoM M1100 na 1000 B kitacc TouHocTH
1,0

00MOTOK
KopITyca

4  TlomosHUTH
MOIIIIUITHAKOB

CMa3Ky

[TonosHeHHe cMa3Ku MOJUIMITHUKOB BHINIOJHUTH B
COOTBETCTBUH C II. 4.3 pykoBoacTBa «llononnenune
CMa3K»

TO-3

1 TlpousBectu 00OCITYXKH-
Banue kak B TO-1, TO-2

B nomaoM 00BEME

2 IlpoBeputh ycunue Ha-
YKATHUS HA TIETKU

Ycunue Haxkatus Ha meTky 44 (43) 1omKHO ObITH
(36+2) H, wu3MepsAT, JOUHAMOMETPOM  Kilacca
TOYHOCTH 2,0

3 IIpoBeputh Ouenue

KOJIJICKTOPA

Ecnu Ouenue kosekropa okaxkercs Ooiee 0,08
MM  —  DJEKTpOJBUraTeiib  JEMOHTHUPOBATb,
KOJUIEKTOP  MPOTOYWUTh,  M3OJSALUI0  MEXKIY
IJJACTUHAMM  MPOJOPOKUTH U KOJUJIEKTOP
oruudoBatk.  bueHume  KomIekTopa  ToOCIHe
omnepanui He JOJKHO npeBbimath 0,04 MM.
N3Mmepenne npou3BOAUTh HHANKATOPOM YacOBOTO
tHuna ¢ 1enou aeneHus 0,01 Mmm
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[Tponomkenue Tabmmip 4.2.1

Buner | HanmeHoBanue o0bekTa
Texnuueckue TpedoBaHUsA

TO TO u paboThl

Hpy- | 3amMeHa NOAMINITHUKOB [Ipu noctmxeHun aBTocamocBasioM mpodera 200
rue TBIC. KM TIPOBECTH 3aMEHy  MOAMIMITHUKOB:
BU/IbI IAPUKOBOTO paauanibHOrOo OJIHOPSIAHOTO
TO noamumnHuKa 46 — CO CTOPOHBI KOJUIEKTOpa, U

POJIMKOBOIO OJHOPSAIHOrO mHoAmunHuka 47 — co
CTOPOHBI, TPOTHUBOIIOJIOKHON KOJUIEKTOPY.
JleMOHTaXX, MOATOTOBKY K MOHTaXXy M MOHTaxX
POBOJUTH B COOTBETCTBUU C MyHKTOM 4.4.3.

[Ipu cyxoil moroje pEeKOMEHJOBAHO IMPOAYBATh SJIEKTPOJBHUIaTENlb CYXHUM
CKaThIM BO3JIyXOM KaxkJible 125 yacos.

DONEeKTPOABUTATENM  BBIICPKUBAIOT 0€3 TMOBPEXKJACHUM M OCTATOYHBIX
nedopManmii aBapHifHOE TOBBIIICHHE YaCTOTH BpaleHus 10 58,3 ¢ (3500 06/MuH.) B
TEUEHHE 2 MHUH.

4.3 Ilomo1HEHHE CMA3KH NOAIINITHUKOB

B mpomecce skcmryaTanuu HEOOXOIUMO CBOCBPEMEHHO IOMOJHATH CMa3Ky
(Tabnwuma 2.2.2) noammmauKoB depe3 (500+25) yacoB pabOThI 3JICKTPOABUTATEIIS.
KonmuecTBO cMa3ku JIJ1st IEPUOTUYECKOTO ITOTIOTHEHUS:

- B IIQPUKOBBIN MOAIIUITHUK 46 — 8o*1e T,

- B POJIMKOBBIM MOJMIIUITHUK 47 — 30",
[TonomHeHrne cMma3ku MPOU3BOJIWTH uepe3 TPyOku 2, 3, BBOpauMBaeMbie B

OTBCPCTHA B HAPYKHBIX KPBIIIKAX IMOAIIHUITHHKOB.
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4.4 Texnnuyeckoe 00CTy:KUBAHHE COCTABHBIX YacTell U3/1e/1us

4.4.1 Yxoa 3a KOJLJIEKTOPOM

A-A O b

(3]

02
A08°:5°

w ERgRS

125 max

63

Pucynok 11 - Otaenka miacTuH KOJUIEKTOpa

[Tpu HaMMUMM 3aTsHKEK MEIU B MPOCTPAHCTBO MEXY IutacTuHaMu 6osee 0,2 MM
YIQIATh WX, MO0 BO3MOXKHOCTH COXPAaHSsSI TMOJUTYPY Ha KOJUIEKTOpE. 3ayCEHIIB OT
3aTSDKEK MEIM yAalsATh HEMETaUIMYECKOW IMETKOM W CYXHM CXKaThIM BO3TyXOM.
KpynHbie 3ayceHIibl OT 3aTSKKA MEU yIaJsTh CIEIUaTIbHBIM HOKOM-(haCOUHHKOM.

[Iporouky, nuM}OBKY KOJUIEKTOpa MPOBOJUTH TOJHKO Ha BPAIIAIOIIEMCS
KOJUIEKTOpE, BO N30ekaHne 00pa30BaHUs MECTHBIX BHIPAOOTOK paboueil TOBEPXHOCTH.

[IpoTouKy KOJIEKTOpPa BBHIMOJHSIOT TP MPEBBIIICHUN PAJAHAIBHOTO OWEHUS
0,08 MM, a Takxke NpU HAIMYUKM CWIBbHBIX MOATapoB, MPHUBEAIIUX K OIUIABJICHUIO
KOJUIEKTOPHBIX TutacTHH. [lepex mpoToukoil 0OMOTKY sikopsi 0OepHYThH Oymaroii, mo
OKOHYaHMHM TIPOTOYKH TPOAYTh CKATBIM BO3AYyXOM. BbIcTynmaHue OTIETbHBIX
M30JSIIMOHHBIX  TPOKJIATOK  YCTPAHWUTh, BBIMOJNHSAS  MPOJOPOKKY  KOJUIEKTOpa
CHeIUaIbHBIM HHCTPYMEHTOM.

[TpoToUKy ¥ TTPOIOPOKKY KOJUIEKTOPA BBITOIHATE IO pa3MepaM, YKa3aHHBIM Ha
pucynke 11 .

[Tocne kaxmoil 0OpaOOTKH KOJUIEKTOpA CHEIUAIbHBIM HWHCTPYMEHTOM JUIS
MIPOJIOPOKKH YJIATUTh CIIPECCOBABINYIOCS TBLUIb M METHYIO CTPYKKY U3 Ta30B MEXKIY
KOJUICKTOPHBIMHU TUIACTUHAMH, YTIyOWTh WX, €CIM 9TO HEOOXOJIUMO, CHSITh (acku
(hacoYHMKOM TI0 pa3zMepaM, yKa3aHHBIM Ha pucyHke 11.

Jnist numndoBaHMs  KOJUIEKTOpa Ball  AJIEKTPOJBUTATENS] OTCOSAUHUTH OT
penykropa. IlogaTe Ha 3axuMbl 3iekTpoABUratenss HamnpsbkeHue ot 50 go 60 B
MOCTOSTHHOTO TOKa OT TOCTOPOHHETO0 WCTOYHWKA. J[7s BpameHust aBuratens Ha
XOJIOCTOM XOJTy YCTAHOBUTD Ha JIBa COCEAHUX MIETKOACPIKATENS IO OHOU MIETKE.
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Jna mmndoBanus npuMeHsaTs nundoBanbHyo mKypky M-50I1 TOCT 3647,
OOEpHYTh €€ BOKPYI JEpPEBSIHHOM KOJOIKH C PaJAMyCOM KpPHUBH3HBI BHYTPEHHEH
NIOBEPXHOCTH, PaBHBIM pajnycy KpuBH3HBI Kojutektopa (200+2) mm, ¢ yriiom oxBara
menee 30°. IllnpuHa nonoTHa MUM(pOBAIBHON IIKYPKH IOIKHA ObITh PABHA LIMPUHE
paboueil MOBEPXHOCTU KOJIEKTOPa

[Tocne numdoBaHus U OYUCTKH KOJUIEKTOPHYIO Kamepy HpOAYyTh CYXHM
C)KaTbIM BO3JyXOM U TNPOYUCTUTh KaHABKU MEXIY KOJUIEKTOPHBIMH IIJIaCTUHAMU
YKECTKOH BOJIOCSHOM ILETKOM.

[IleTkn, KOTOpBIE HCHOJB30BAIMCH IpPH HUIM(POBAHMUHU, 3aMEHUTh PabOUNM
KOMIUIEKTOM U BpaIllaTh 3JIEKTPOJIBUTATEINb B PEKUME X0I0CTOro Xo1a 30 MUH.

4.4.2 Oco0eHHOCTH 3aMEeHbI HIETOK

A]]PE’[[DC.I'EPEH{EHBE Bo uszbesicanue  603m001cH020 nopasiCenus

NIeKMPUYECKUM ~ MOKOM — UIU  MPABMUPOBAHUS  NEPCOHANA  8PAUATOUUMCSL

anekmpoogueamenem He OONYCKAEMCS CHUMAMb UIU YCMAHABIUBAMb UWemKU, K020d
INeKMpoOsU2amesb HaxooUmcs N00 HANPsAHCeHUueM Uil 8paujaenmcs.

A\ sEIVAERE

Ilpu 3amene ycmanogumv WemKU BbINYCKA OOHO20

npeonpuamus. He oonycxaemcs ycmanogéka Ha 00HOM 3jeKmpoosucamene Wemokx

DPA3HbIX MAPOK, PA3HLIX KOHCMPYKYULL.

CBUCAHUE MOKOBEOYUUX NPOBOO0S8 WemKU C KOPNYcd
wemrkooepxcamensi 8 CHMOPOHY WUMa UIU NemyuwKo8 KOLIeKmopa, a makice
nonaoamue MmoKoseoyuux npo8ooos 8 NPOCMPAHCIMBEO paboue20 X00a NPYHCUHDL.

3ameny meTok 44 (43) mpou3BoauTh MO Mepe u3Hoca meTok. IlleTku kpensarcs
K TiacTuHe Tpu momommm OontoB M8x16.48 mo I'OCT 7798 ¢ monkiambiBaHUEM
maitosI-rposepa 8.65I mo TOCT 6402. MomeHT 3aTsikku s 6onro M8x16.48 — 16™
Hwm.

Bont M8x16.48

( | : [IatiGa-rpoBep
8.65T

Pucynox 12 — Kpemuienne meTox
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4.4.2.1 3ameHa IeTOK B KYPKOBOM LIeTKo/Aep:kaTee 31

[TonokeHie A [TonoxkeHie b

Mpysimnt
Bemoan merxn BEBOAA WETKI v
\
Tipyanmu_/
Namens
Mo

MNamen
HEHMHOH

—

bl 31

Pucynoxk 13 — I[onokeHne HAKMMHOTO MEXaHW3Ma MPU 3aMEHE MIETOK

s 3amensl meTok 44 HeoOX0AMMO OTBECTH HaXKMMHOMU ITaJIel] U3 MOJI0KeHHSs]
A B nmoJioskenue b.

4.4.2.2 3ameHa 1eTOK B MPY:KMHHOM LIleTKoAep:kaTesie 45

\ Nonoxewye |

Hazcmasoft
i B, Hasmuoi
HaxuMuoM N T T MEXAHHIM
MEXAHHIM N Z .
N H3oasuHoRHas J| Vsoasunmonnas
H30n80HRRR -~ . HAKRANKA \ AR
\ Haxnagka I—
\ k {
N3 —
I ]
45 1=
— B
a ) 0 ) B )

Pucynok 14 — IlosioxeHne HAXKMMHOTO MEXaHU3Ma MPHU 3aMEeHe IETOK

Jlna 3amennl meTok 43 HEOOXOIMMO OCBOOOJHMTL HAXXUMHOH MEXaHH3M OT
¢buKcanuu B CIEIYIONICH MOCIEA0BATEILHOCTH:

OnycTUTh HAKUMHOM MEXaHU3M BEPTHKAIBHO BHU3 - PUCYHOK 14, a).

B omnymeHHOM MOJ0KEHWM TOBEPHYTh HAXKUMHOW MEXaHHU3M B CTOPOHY
NpY>KUHBI pUCYHOK 14, 0).

B moBepHyTOM MOJOXKEHMM TOAHATH HAXKUMHOM MEXaHM3M BBEpX —
nosioxkenne 1, pucyHok 14, B). [loBepHyTh ero, mnpuBeas B TOPH30HTAIBHOEC
MOJIOYKCHHE - TOJI0JKeHHe 2, pUCYHOK 14, B). B moJioskeHUM 2 HAXMMHOTO MEXaHH3Ma
MOKHO BBIHYTh H3HOIICHHYIO IETKY U BCTABUTH HOBYIO.

YCTaHOBKY TpPYXHHBl Ha HOBYIO INETKY IPOU3BOAUTH B COOTBETCTBUU C
pucynkoMm 14. I[lpu 3ToM NOPSIIOK YCTAaHOBKM HAOXMMHOT'O MEXaHHM3Ma JIOJKEH OBITh
00paTHBIM:
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- BBIBECTH HAXKUMHOM MEXaHHU3M U3 TOPU30HTAJIBHOT'O IMOJIOKCHHMA B HAKIIOHHOC,

- B HAKJIOHHOM ITIOJIOKCHUHN OITYCTUTb Ha)KMMHOUN MEXaHHU3M BHH3,

- M3 HHWXHCTO HAKJIOHHOI'O IIOJIOKCHHUS IIOBOPOTOM IIPHUBECTHU Ha>KMMHOM
MCXAaHHU3M B BCPTHUKAJIBHOC IIOJOKCHHUC — IIOM I[CﬁCTBI’ICM IIPY>XKUHbI Ha>KMMHOM
MCXAaHH3M CaM YCTAHABJIMUBACTCA B BCPXHCC BEPTHUKAJIIBHOC ITOJTOKCHHC.

HpI/I YCTAaHOBKC Ha)XMMHOI'O MCXAHH3Mad B pa6oqee ITOJIOKCHUC, Y6GIIHT€CB B
TOM, YTO KPIOK INIAHKHW HAJACKHO OXBATBIBACT IITBIPH KOPITYyCa IICTKOACPKATCIIA.

4.4.3 JIeMOHTAaK U MOHTAK MOJAIIMUITHUKOB

zobasousoro TmEEHere  obworea Bomr M20=60.48
Q1 (45 76 momoca romoea AKOPA Ilaitha 20650 L2
z —
i [ {  m N\ N, [
\ /I lIll.!ll S, llll|'
e l,l" \ |'l

Bomr M16x110.48

laftba 16651

B\ H||||||. ]| |W“\|||\|l|unu.. ] H“ )@
N —— B
— =t mmm

Pucynok 15 — OOmmit Bun snekrpoasuratens tsarosoro J/I1-600

TexHonornyeckne NpuCIoOCcodIeHUs

Cko0a 11 3aBOAKM (B MarHUTHYIO CUCTEMY) U BBIBOJIAa IKOPS A7808 - 0137
CbeMHHK 11 NOAIIUITHUKOB A7815-0019
CBhEMHUK JI/KOJIbIIA YIUIOTHUTEIBLHOTO CO CTOPOHBI KOJIJIEKTOPA A7815-0055
CBbEMHUK J1/KOJIbIIA YIUIOTHUTEIHLHOTO A7815-0039
CwEMHUK 1711 000MMBI BHYTPEHHEH A7815-0029

4.4.3.1 JIeMOHTAK MOAIIUITHUKOB

[Tpu 3aMeHe MOANIMITHUKOB HeoOxoaumo (pucyHok 15):

1) CHATH KPBIIIKY KOJUIEKTOPHOTO Jtoka 39 u natpyook 35;

2) oTrcoeaMHHUTH MpoBoj 18, coemunsrionmii merkoaepxarens 31 (mmm 45) ¢
JI00aBOYHBIM ITIOJIIOCOM;

3) OTCOCOMHHTH BBIBOJBI JATYMKOB TEMIIEPATyphl, PACIOJIOKEHHBIX B IIHUTaX
MOAIIMUITHUKOBEIX 41, 42;

4) BeiHyTh TIeTKH 44 (43) u3 metkonepxkareneit 31 (45);

5) ¢ Topua Baja co CTOPOHBI MPUBOJIA BHIBEPHYTh OOAT 52, CHATH MOTyMy(TYy
(pmanerr), ycranosneHHyto Ha moBepxHoctH (E), 1 3akpenuTh ChbeMHUK;

6) ¢ Topla Bajia cO CTOPOHBI KOJUICKTOPA BBIBEPHYTH OOJIT 52, CHATH MOIyMypTy
(¢manerr), ycranoBieHHyto Ha moBepxHocTH (/1);
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7) BbIBepHYTH 00ATBI M16%x110.48 KpemieHHss Hapy>KHOW TOIIMITHUKOBON
KPBIIIKU U CHATH KpbImiKy 40;

8) BbIBepHYTh Oo0nThl M20%60.48, Kpemsiiye MTOAMUIHUKOBBIA IIUT CO
CTOpOHBI TpuBOJia 42 K craHuHe 38, OTXKATh IIUT CO CTOPOHBI THpuBoAa 42 OT
CTaHUHBI 38;

9) OCTOpPOXXHO BBIHYTH SIKOph 29 BMECTE€ CO IIMTOM IOAIIUITHUKOBBIM CO
CTOPOHBI TPUBOJA 42, POJIMKOBBIM MOAIIMITHUKOM 47 1 MApPUKOBBIM IOITUITHUKOM 46;

10) ynoxuth sikopb 29 Ha cemI000pa3HyO0 MOJCTaBKY C BOWJIOYHOW WU
PE3UHOBOW MOIKJIAIKOM;

11) cwemubiM ycTpoiicTBoM A7815-0055 cHsATh konblio 14, 3ateM CHSTH
[IAPUKOBBIN MOAMMIHUK 46 cheMHBIM ycTporicTBoM A7815-0019;

12

CpeMHOE yCTpOICTBO
A7815-0019

46

Pucynok 16 — JlemoHTaX TOAIIUITHUKOB

12) cHATH MUT CO CTOPOHBI MpUBOAa 42 ¢ Kpblkoi 11 U Hapy>KHBIM KOJIBIIOM
POJIMKOBOTO MOAIINUITHUKA;

13) BoiBepHyTH O00nTHl M16%110.48 KperuieHrs KPBIIIKK TOIITUITHUKA U CHATh
Kpbiky 11;

14) cHATh Hapy>KHOE KOJIBLIO POJMKOBOTO MOJUIMITHUKA U3 HIUTa CO CTOPOHBI
npuBojaa 42;

15) cremubiM ycTpoiictBoM A7815-0039 cusTh KOmBITO 15;

16) cbemubiM yctpoiicTBoM A7815-0029 u A7815-0019 cHsTh BHyTpeHHEE
KOJIBIIO POJMKOBOTO MOAIIUITHUKA 47 C Basia DJIEKTPOIBUTATES.

CwemMHOE yCcTpOICTBO
A7815-0029

Pucynok 17 — JlemoHTaX MOAIIUITHUKOB
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4.4.3.2 IloATOTOBKA K MOHTAKY

[ToaroToBKka K MOHTa)Xy IMOJIIAITHUKOB BBIITOJTHACTCS B CICIYIONIEM IOPSJIKE
(pucynok 15):

1) mepem cOOpPKOW OYHMCTUTH OT MBLIM M TPSI3W KPBIIIKA IOAIIAITHAKOB,
[IOCa0YHbIE THE3AA 1O MOAIIUITHUK HOAIIUITHUKOBOTO muTa 41;

2) TpOMBITH yCTaHaBIIMBaeMble TMOJIIUIHMKA B  6-7%  pacTBOpe
TpaHC(HOPMATOPHOTO WIIM BEPETCHHOTO Macjia B OCH3HMHE JIO MOJIHOTO YAAJICHHS CMa3Ku
U TIPOBEPUTh WX HMCIPABHOCTh Ha CIyX BpalllCHHEM HApPY>XKHOTO KoJblla. VcrmpaBHBIN
MOIIIUITHAK HE JIOJDKEH 3ae/1aTh U ITyMETh;

3) MPOCYIIUTH MOIITUITHUKH;

4) aHAJOTUYHO TMPOMBITh KPBIIMIKK TOIIIMITHUKOB, TMOCAJAOYHBIC THE3a IO
MOAMIAITHAKYA W JIAOMPUHTHBIC KaHABKH TMOMAMIMITHUKOBOTO IIUTa CO CTOPOHBI
npuBojaa 42;

5) mnpomyte cxartekiM Bo3ayxoM. (CmaszaTh IIOCAaJOYHBIE MeCTa JeTaiei
MOIIIMUITHUKOBBIX Y3J10B cMa3Kkoit JIuton 24-Mmu 4/12-3 TOCT 21150;

6) samomuuTh cMaskoi Jluron 24-Mmm 4/12-3 TOCT 21150 noaiumHUKH
46, 47, nonoctu A, b, B, I', TpyOku ju1s momauu cMasku 2,3.

Pacxox ecmasku JIuroin 24-Mmu 4/12-3 TOCT 21150:

a) TOJIIIUITHUK MAPUKOBBIN 46 - 800*1° T,

0) MOIITUITHUK POJTUKOBBIN 47 - 300™0 T,

B) mosocts A - 700 r;

r) nonocts b - 40

1) monocts B - 60"
e) momocts I - 70" 1,
Heobxomumoe konmmuectBo cMmaszku Jluton 24-Muu 4/12-3 TOCT 21150 va nBa

ITOJIIMITHUKOBBIX y3JIa — HE MeHee 1,34 kr.

Pucynoxk 18 — IlononHeHne cMa3ku B MOAIIMITHUKOBBIX y3J1ax
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4.4.3.3 MOHTAX NOAIIAINTHUKOB

MoOHTaX TO/IIAITHUKOB BBITIOJIHSIETCS B CIIEAYIOIIeM nopsijike (pucyHok 15):

1) ycTaHOBHUTB KpBINIKY ToamnHauKa 40 co CTOPOHBI KOJUIEKTOpa Ha BaT,

2) HarpeTb NOAIMIHUK 46 W BHYTPEHHIO 000WMYy mnoamunHuka 47 B
AJIeKTpoIieyn win Tepmoctare 10 remneparypsl oT 90 no 100 °C;

3) marpetb koibia 14, 15 no remmepatypsl ot 70 mo 80 °C;

4) HacaguTh MOMIIUIHUK 46 ¥ BHYTPEHHIOIO 000WMY POJIMKOBOTO MO IIHITHUKA
47 Ha BaJ 10 ynopa B 3aIJICYUKH;

5) nHacamuth Kkojdbla 14, 15 Ha Bam g0 ymopa K BHYTPEHHHM oOoiimMam
MO/IIIUITHUKOB,

6) 3ampeccoBaTh B IIUT CO CTOPOHBI TpUBOAa 42 HapYKHYIO 000UMY
MO/IIIUITHUKA,

7) YCTaHOBUTH KpBIMIKY TOAIMIHKMKA 11 B mMT co cTOopoHBI IpuBoaa 42,
BBepHYB 00siTbl M16%110.48;

8) yCTaHOBUTH IIUT CO CTOPOHBI IpHBOAA 42 Ha IKOPb 29;

9) 3aBectu sikoph 29 B cuctemy MarHuTHY0 30;

Npucnocobnense gam 3anogxm NHOPN
B MArHUTHYIO CHCTEMY
A7808-0137

30

PucyHok 19 — 3aBonka SIKOpsi B MArHUTHYIO CUCTEMY

ABHBMAHEE
[Ipu 3aBojke SKOpPS B MAarHUTHYIO CHUCTEMY COOJIIOIATh

OCTOPOKHOCTh, M30€raTh KacaHus SIKOpsl U KOJUIEKTOpa IIETKOJAepKaTeled U KaTyIIeK
MAarHUTHOW CHCTEMBI.

10) BBepHYTH OOJTHI KpEIUICHUS HAPYKHOM MOIIIUIHUKOBOM Kpbliku 11
M16x110.48 u OGonret M20%60.48, kpernsiiue MOAMIUIHUKOBBIA HIUT CO CTOPOHBI
npuBojaa 42 K CTaHUHE;

11) ycranoButh moaymydtel ((anuel) Ha moBepxHocTsaXx [, E. BBepHyTh
001THI 52;

12) moakIIOYNTh AATYUKU TEMIEpaTyphl, paclojiokeHHble B muTax 41 u 42,
coryiacHO cxeme noakmoueHus qaraukos (I[Tpunoxenne B);

13) BcTaButh 1ietku 44 (43) B metkoaepxkarenn 31 (45);

14) ycTaHOBUTH KPBIIIKY KOJUIEKTOPHOTO JtoKa 39 u matpybok 35.

38
I'TINH.652441.003 PO
GPIN.652441.003 RE



4.5 KoncepBauus

KoncepBauust snexkTpoaBUratensi 00€CIeYMBaeT CPOK COXPaHSIEMOCTH [0
nepexkoHcepBauuu 3 roja npu ycaousx xpanenus 2 no 'OCT 15150.

[Ipy nmepexoHcepBaMKW  HEOOXOAUMO  YIAJIUTh  CIEAbl  MPEbIIyIIeH
KOHCEpBallMU, YOSTUThCS B OTCYTCTBUM KOPPO3UU HAa BCEX HAPYKHBIX METALTUYECKUX
MOBEPXHOCTAX 3JekTpojaBuraresns. Crienbl KOppo3uu YHAIUTh (€CIM OHU €CTh) C
MOMOIIBIO CTEKJIIHHOM NITM(OBaIbHON IIKYpKHM Ha Oymare, 3epHHCTOCThIO 8-16 1o
I'OCT 6456, cMoueHHOI B MallIMHHOM MacJie.

MeTtaninyueckre MOBEPXHOCTH SJIEKTPOABUTATENSA, MOABEPKEHHBIE KOPPO3HH,
00e3XUpUTh (MPOTEPETh BETOIIBIO, CMOYEHHON B OEH3MHE; NPOTEPETh CYXOH
can(eTKOH 10 TIOJIHOTO yIajaeHus OCH3UHA).

[ToAroToBIICHHBIE MECTa IMTOKPHITH TOHKKM clloeM cMa3ku Jluton 24-Mim 4/12-3
I'OCT 21150.
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5 XPAHEHHME

VYcnoBust XxpaHeHus 3JEKTPOABUTATENs — MO rpynie ycioBuid xpanenus 2 (C) no
I'OCT 15150 nnsa ucnonnenus Y XJI2 na cpok 3 roxa; 3 (OK3) mo 'OCT 15150 mus
ucnojiHeHus T2 Ha cpok 3 roja.

Cpox xpaHeHusl JIEKTpOABUTATEN 3 TOJa B HEOTAIUIMBAEMBIX XPAaHWJIMINAX C
€CTECTBEHHON BEHTWISAIMEH B MAaKpPOKIMMATHUYECKUX paloHaX € YMEpPEHHbIM H
XOJIOJTHBIM KJIMMATOM.

Temneparypa xpanenus ot muHyc 50 mo mmoc 40 °C ansa ucnonnenust Y XJ12,
ot munyc 50 no mitoc 50 °C nns ucnonnenus T2.

[Ipu Gonee nnuTeNbHOM XpaHeHUU s3JekTponasurarens u ero 3UII momgnexar
MePEKOHCEPBALIUH.

Jns XpaHeHUsI SJIEKTPOABUTATENSl TOCIE PEMOHTAa HEOOXOJIWMO MPOBECTH
KOHCEpBAIUIO 10 1. 4.5.
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6 TPAHCIIOPTUPOBAHUE

A\ srviaEnE )
H320m06um€]lb omkKdasvleaem 6 ZapaHmuuHOM

00CIYHCUBAHUU DTIEKMPOOBUSAMETISL, eClU IeKMPOoOosusamelb mpanCnOPmMupo8aics Ha
npeonpusmue — U3eomosumensd OJisi 2APAHMULIHO20 PEMOHMA 0e3 YCMAHOBNeHHOU HA
KOHey 8aJla CKoO®bl.

VYcnoBusi TpaHCHOPTUPOBAHUS  AJIEKTPOJBUTATENSI B YacTH BO3JECHCTBHS
mexanndeckux ¢akropo — no rpymnmne C nmo 'OCT 23216; B yacTu BO3AEUCTBUS
KIIMMAaTHYeCKUX (DAaKTOPOB BHEITHEH CpeIbl — TaKWe JKe, KaK YCJIOBHUS XpaHCHHUS &
(OX3) mns ucnomuenus YXJI2 mo 'OCT 15150, 9 (OXK1) mns ucnonaerus T2 mo
I'OCT 15150.

TpaHncriopTUpOBaHUE HJIEKTPOABUTATENSI U €r0 KPEIUIEHUE B TPAHCIOPTHBIX
CpPEeACTBax JOJKHBI MPOU3BOAUTLCA B COOTBETCTBUU C NpaBUJIaMHU, JEUCTBYIOIIUMHU Ha
TPaHCIIOPTE NAHHOTO BUAA. [IpuMep yCTAaHOBKHM 3JIEKTPOJBHUTATENsl B TPAHCIOPTHOM
CpEACTBE MPEACTaBIIEH Ha pucyHke 20.

TpaHcriopTUpOBaHUE ANEKTPOABUTATENS JOJKHO TPOU3BOAUTHC:

1) ¢ ycTaHOBICHHBIMM Ha KOHIIBI Baja BTyJKamMu U cko0oit (IIpmnoxenue b),
MpeIOXpaHsIoNIei Bas (MOAMIUITHUK) OT OCEBOTO MEPEMEIICHNUS;

2) yCTaHaBIMBATh OJICKTPOJBHUTATEe]b B TPAHCIIOPTHOM CPEICTBE TOJIBKO
MOTIEPEK JIBIDKCHMs (HAIpaBieHUE [IBIKCHHSI TpaHCIOpPTa JODKHO COBHAAaTh CO
CTpEJIKOH—YyKa3aTeJieM Ha Tape).

[lepen »skcmmyaranyeil TATOBOrO 3JEKTPOJBHrareisi yoOpaTb BCE  CIIEIbI
KOHCEpBALIHH.
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Pucynok 20 — IIpumep yCTaHOBKH 3JIEKTPOJIBUTATENS B TPAHCIIOPTHOM
CPEICTBE

7 YTUJIN3ALOUA

DNEeKTPOJBUTaTellb MOCIE OKOHYAHUSI CPOKAa JKCIUTyaTallUd HE MPEACTABIIACT
OMAaCHOCTU [IJI1 OKpY’Karolled MNpUPOJHOM cCpeabl W 30pOBbS UEIOBEKAa U, B
COOTBETCTBHHM C MECTHBIM 3aKOHOJIaTE€JIbCTBOM, B CHEIMAJIBLHBIX Mepax 0e30MacHOCTU
MIPU YTHIM3AIMHN HE HYKIaeTCH.
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1 GENERAL INFORMATION
1.1 Introduction

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

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

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

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

- Traction motor log-book;

- Regulations for Operation of Consumer Electrical Installations;

- Safety Rules for Operation of Customers' Electrical Installations.

Climatic category NF2, T2 acc. to GOST 15150.

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

EDP — DC motor;

600 — motor capacity, KW,

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

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

1.2 Safety Information

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

A WARNING indicates a risk of being injured.

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

- = =% sets requirements that must be strictly followed to
avoid motor damagmg and to prevent failure of the safety measures.

1.3 Note

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

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

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

Traction motor design is represented on Figures 1, 2.

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

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

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

Table 2.2.1 — Rated values of the traction motor

Value
Parameter
EDP-600 NF2 EDP-600 T2
Capacity, KW 600 540
Voltage, V 830 830
Current, A 770 693
Rated speed, rpm 910 910
Max speed, rpm 2800 2800
Efficiency coefficient, % 94 94
Rate of excitation, % 100 100
Armature winding thermal classification H H
Thermal classification of the main and F F
auxiliary coils
Operation mode S1 S1
Number of poles 4 4
Dimensions, mm 995x1527x1110 | 995x1527x1110
Weight, kg 3100 3100

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

for T2 category.

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

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

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

the commutator’s side

Value

Parameter EDP-600 NF2 EDP-600 T2
Resistance of coils insulation relative to
the case and to each other, MOhm, at
least:
-at 20 °C 10 10

3 3

- at heated state 05 05
- after humidity resistance test ’ ’
Armature winding thermal classification H H
Thermal classification of the main and = =
auxiliary coils
IP rating acc. to GOST IEC 60034-5:
- for traction motor IPOO IPOO
- for access holes covers IP55 IP55
Traction motor weight, kg 3300 3300
Accepted value of the vibration velocity, 28 28
mm/s, below ’ :
Model of the FAG bearings located on 6326M.CA 6326M.CA

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

NU 226E.M1.C3

NU 226E.M1.C3

Bearings grease

Lithium grease

Lithium grease

TU 16-538.218
KLUS.685271.168

24-Mli 4/12-3 24-Mli 4/12-3
GOST 21150 GOST 21150
Total grease amount, kg 1,7 1,7
Model of brushes * EG-841 Y EG-841 7Y
TU 16-538.218 TU 16-538.218
KLUS.685271.284 | KLUS.685271.284-01
(2/12,5x40x50) (2/12,5x40x50)
EG-841° EG-841"°

TU 16-538.218
KLUS.685271.168-01

(2x12,5)x40x50 (2x12,5)x40x50
Quantity of brushes 12 12
Figures of merit at 0.9 probability:
- overhaul time, thous. of operational km, 200 200
dump truck;
- assigned timelife till discarding (frames, 10 10
end shields, armature and poles cores,
armature and commutator sleeves,
commutator cone, and armature shaft),
years
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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.

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

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

% For traction motors with hammer-type brush holders.

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

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

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

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

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

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

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

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

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

Both hammer 31 and spring 45 brush holders can be used on the traction motor.
Due to the difference in the spring press force regulator’s structure it is necessary to pay
special attention to the fact of using different brushes (Table 2.2.2). Special features of
the brush replacement are also represented in Item 4.4.2,
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31 (Ol' l+5)

L1

Figure 3 — EDP-600 traction motor
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2.3.1 Magnetic system

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

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

slots of the main pole cores.
Auxiliary pole 27 is a core laminated from the electrical steel with a coil from

the edgeways wound copper strips that is installed on the core.
Auxiliary poles winding and the compensating winding are connected in-series

with the armature winding.

a)

38

H1 H
Figure 4 — a) magnetic system of the traction motor 6) windings electrical
connection diagram
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2.3.2 Armature

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

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

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

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

29

= Armature winding

Commutator

Armature core

Figure 5 — Armature of traction motor
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2.3.3 End shields

The end shields of the traction motor (Figure 6) are the cast machine finished

components, which are cast from the steel 20L GOST 977.
The end shield 41 installed on the commutator’s side has four brackets 36,

which fasten one brush holder 31 (or 45), with three brushes 44 (or 43) each. The brush

holders actuate the device regulating brush pressure force.
The end shield on the drive 42 side has four contact surfaces, which mounting

surface is determined by the customer.

LL (L3

Protect. washer 7 s/ .
Bolt M10x25 ;
\Washer 10.659)

18

Bushing

Bolt M16x40
vvasne O 5g

51
Nut M8-7H
Washer 8.65G

Washer
8x1.4.01.08

Embranchme 3 - :
- Bolt M16x65

asher 16.65
Splint 4x36

Contact surface

42

Figure 6 — End shield 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 TO92 Pt100 manufactured by
«Heraeusy.

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

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

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

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

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

Figure 7 — Temperature sensors

52
I'TINH.652441.003 PO
GPIN.652441.003 RE



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
2.5 Transport packaging

A wooden box I1-1 type, acc. to GOST 10198 (the reduced-weight package can
be used under agreement with the customer) is used as the transportation packaging of
the traction motor.

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

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

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

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

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

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

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.

AATTENHOI\ 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.

FORBIDDEN operate electric motor if the inspection hatch cover,
or the connectlon plpe are removed

SRR to operate on a dump truck paired with an electric
motor of a dlfferent 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);
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3) unscrew bolts from the shat end to release the shaft ends from sleeves;

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A\ ATTENTION .

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

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

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

Fault

Probable reasons

Methods of elimination

1.1 Brush sparkling

1.1.1 Commutator is dirty

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

1.1.2 Improper selection
of brushes after any repair
works

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

1.1.3 brushes are seized in
the brush holder cartridge

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

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

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

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

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

Set the allowed distance to the
commutator’s surface from 2 to 5 mm
(Figure 9)

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

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

1.1.7 Brush holders are
not securely fastened and
vibrate

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

Tighten bolts M16x40 (Fig. 6) that
fasten plates with brush holders to
brackets 36, and bolts 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 brush holders’
springs on brushes

Make sure the springs location on
brushes 44 (or 43) are not displaced.
The pressure force on a brush must be
(36+2) N, to test it use the force gauge
with the accuracy rate of 2.0
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Table 3.3.1 (continued)

Fault

Probable reasons

Methods of elimination

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

1.2.1 Some plates of the
commutator protracted or
retracted

Grind the commutator, and slot the
insulation between plates

1.2.2 Inter-winding fault
of the armature

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

Inspect all risers and eliminate short
circuits if there are any

1.3 Blackening of
each second or third

1.3.1 Insulation is visible
between the commutator

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

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

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

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

commutator runouts

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

1.4.2 Insulation is visible
between the commutator
plates

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

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 t0 0.3 mm

1.5 Flashing
commutator,
arching effect

on

1.5.1 Brushes are placed
improperly  after any
repair works

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

Fault Probable reasons

Methods of elimination

1.5.2 Short circuits
of the external
circuit

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

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

- 10 MOhm for the cold traction
motor;

- 3 MOhm for the heated motor

Figure 10 — Position of brush holders

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

Fault

Probable reasons

Methods of elimination

2 Reduced
insulation resistance

2.1 Dumping insulation
wetting

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

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

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

2.2 Contamination of the
pressing cone band

Clean the band with a brush, wipe it
with a clean cloth wetted with the

technical-grade alcohol or alcohol-
gasoline mixture
2.3 Mechanical damage| Recover damaged insulation and

of the output wires
insulation or destruction
of the sealing bushing

discover reason of its destruction

3 Bearing
overheating

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

Inspect bearings 46 and 47, sleeves
and end shields 41, 42. Eliminate
discovered faults, replace bearings
(Par. 4.4.3 «Assembly and
disassembly of bearingsy)
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Table 3.3.1 (continuation)

4 Increased run-out
and fractures of the
brushes

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

holders exceeding the
admissible  commutator
beating, commutator’s

working surface is dirty,
inadequate treatment of

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

the commutator’s
working  surface, wet
brushes

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

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

insulation during
assembling and
disassembling of the

traction motor, overloads
provoked by circuit
breakouts, damages of the
armature winding in case
the winding is improperly
laid into special slots

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

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

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

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

ATTENTION :

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

- D Nlto 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.

Table4.1.1
Types of maintenance Maintenance periodicity
Daily maintenance (EO) Everyday
Maintenance 1 (TO-1) Each 250 hours
Maintenance 2 (TO-2) Each 500 hours
Maintenance 3 (TO-3) Each 1000 hours
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4.2 Procedure of traction motor maintenance

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

Table 4.2.1
Types
of Name of the
main- maintenance Technical requirements
tenan- | object and work
ce
EO 1 Perform visual | Covers of the inspection hatches 35, 39 must be closed
inspection of | and be firmly against the entire perimeter of the cover.
locks and sealing | The output wires must be securely fastened and have no
of the inspection | damages
hatches and
output wires of
the traction motor
2 Make sure there | If necessary clean the traction motor from any flammable
are no flammable | materials: residuals of fuels and lubricants, coal and
materials on the | other dust.
external surfaces
of the traction
motor
TO-1 |1  Maintenance | On a full scale.
same as EO
2 Blow all inner | Clean the external surface of the traction motor, remove
cavities of the | covers of inspection hatches 35, 39, clean commutator’s
traction motor | chamber, blow the traction motor with the dry
with the | compressed air. Air pressure must be within 0.2 to 0.25

compressed air

MPa

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

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

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

To replace the brushes, follow Par. 4.4.2

64
I'TINH.652441.003 PO
GPIN.652441.003 RE



Table 4.2.1 (continued)

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

condition of
brackets, insula-
tors and Dbrush
holders’ cartrid-
ges

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

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

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

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

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

5 Inspection of
commutator
condition

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

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

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

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

Types
of 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
wearing out of
brushes, replace if

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

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

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

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

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

Connection wires must not come in contact with movable
parts of traction motor, the insulation must be free from
damages. Damaged areas of windings insulation must be
isolated and painted with enamel KO-911.

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

- 10 MOhm for the cold traction motor;

- 3 MOhm for the heated traction motor.

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

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

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

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

During the dry weather it is recommended to blow the traction motor with the
dry compressed air each 125 hours.

Traction motors sustain emergency increase of the rotation frequency of up to
58.3 5™ (3500 rpm) without any damages or residual deformations for 2 min.

4.3 Adding grease to bearings

During operation it is necessary to timely add grease (Table 2.2.2) to bearings
each (500+25) hours of the traction motor operation.

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

to the roller bearing 47 — 30

+10

g.

the grease must be added via tubes 2, 3, screwed into holes in the external

bearing caps.
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4.4 Maintenance of the equipment components

4.4.1 Commutator maintenance

A-A O b

=) [12‘01
0845

w ERgRS
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Figure 11 — Finishing commutator’s plates

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

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

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

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

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

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

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

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

4.4.2 Specificities in brush replacement

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

4 ATTENTION _ :

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

_to allow hanging of conductive wires towards the

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

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

Bolt M8x16.48

Split  washer
8.65G

|

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

A position B position

Brush eurpats Brush ourpurs

L
L, NN

Figure 13 — Position of a pressing device during brushes replacement

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

4.4.2.2 Replacement of brushes in spring brush holders 45

Pressing device

~. Pressing device

Insulanng
-~ ™~ l'r.ﬂcll

45

Insuiaring
. piteh

patch

0) M consi B)

Figure 14 — Position of the pressing device during brushes replacement

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

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

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

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

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

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

- in the inclined position pull down the pressing device;

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

4.4.3 Assembly and disassembly of bearings

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

Machining attachment

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

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

4.4.3.1 Bearings disassembling

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

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

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

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

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

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

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

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

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

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

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

12

Remover tool
A7815-0019

Figure 16 - Dismantling of bearings

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

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

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

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

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

Remover tool
A7815-0029

Figure 17 - Dismantling of bearings
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4.4.3.2 Preparing for installation

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

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

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

3) dry bearings;

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

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

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

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

a) ball bearing 46 - 800" g;

6) roller bearing 47 - 300" g;

B) A cavity - 70" g;

r) B cavity - 40" g;

1) C cavity - 60*° g;

e) D cavity - 70™°g.

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

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

Bearings assembling must be performed in the order as follows (Figure 15):

1) install bearing cap 40 on the commutator-side onto the shaft;

2) heat bearing 46 and the inner cage of bearing 47 inside the electric oven or
the thermostat up to 90 to 100 °C;
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3) heat rings 14, 15 up to 70 to 80 °C;

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

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

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

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

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

9) wind in armature 29 inside magnetic system 30;

| tool for winding the armature
. nto magnetic system
ATROS-2137

30

handle

Figure 19 - Winding the armature into the magnetic system

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

10) screw in bolts 11 M16x110.48 for fastening external bearing cap and bolts
M20x60.48 fastening the end shield on the drive-side 42 to the frame;

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

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

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

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

4.5 Preservation

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

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

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

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

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

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

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

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

For the storage of the traction motor after repairing it is necessary to perform
represervation acc. to Par. 4.5.
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6 TRANSPORTATION

A\ ATTENTION .

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 (OZh1)
for T2 acc. to GOST 15150.

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

Transportation of the traction motor shall be performed:

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

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

Prior to exploitation of the traction motor remove all residuals of the previous
preservation.
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Figure 20 — Example of mounting the traction motor inside the transportation
means

7 DISPOSAL

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

Ipuioxkenue A
(cipaBOYHOE)

CchlI0YHBIC HOPMATHUBHBIC JOKYMCHTBI

Annex A
(Reference)
Reference regulatory documents

O603HaueHne TOKyMEHTa
Document designation

HaumenoBanue nokymeHTa
Document name

I'OCT 12.1.004-91
GOST 12.1.004-91

CCBT. INoxapHas 6e3omnacHocTh. O01IKE TpeOOBAHMS
SSBT (Occupational safety standards system). Fire
Safety. General Requirements

I'OCT 12.2.007.0-75
GOST 12.2.007.0-75

CCBT. N3 penus DIEKTPOTEXHUYECKUE. Oo6mmue
TpeboBaHMs 0€30M1aCHOCTU
SSBT. Electrical equipment. General safety requirements

I'OCT 12.2.007.1-75
GOST 12.2.007.1-75

CCBT. MamuHbl  3JEKTPUYECKUE  BPAIIAOIIUECH.
TpeboBanus 6e30MaCHOCTH
SSBT. Rotating electric machines. Safety requirements

I'OCT 977-88
GOST 977-88

OTINBKH CTAJILHEIE. O6H_[I/Ie TCXHUYCCKHC YCIIOBH
Steel castings. General specifications

I'OCT 3647-80
GOST 3647-80

Marepuainsl nuiQoBalIbHBIE. Knaccudukanus.
3epHUCTOCTh U 3€PHOBOM cocTaB. MeTOIbl KOHTPOJIS
Abrasives. Grain sizing. Graininess and fractions.

Test methods

I'OCT 6402-70
GOST 6402-70

[Taii0b1 npy>xuHHBIE. TEXHUYECKUE YCTOBUS
Lock washers. Specifications

I'OCT 6456-82
GOST 6456-82

[kypka nmmdoBagbHas OyMakHast
Abrasive paper. Specifications

I'OCT 7798-70
GOST 7798-70

bousTel ¢ mIECTUIpaHHOM TOJIOBKOM Kjacca TOYHOCTH B.
Koncrpykius u pazmepsl

Hexagon bolts, product grade A. Construction and
dimensions

I'OCT 8273-75
GOST 8273-75

Bbymara o6eprounas. TexHudeckue ycnoBus
Packing paper. Specifications

I'OCT 8865-93
GOST 8865-93

N3 nenus DIIEKTPOTEXHUYECKHUE. Kiaccer
HarpeBOCTOMKOCTH IEKTPOTEXHUYECKOU U30JIALUN
Electrical insulation systems. Thermal evaluation and
classification

I'OCT 9569-2006
GOST 9569-2006

bymara napadunupoBannas. TexHuueckue ycIoBUs
Paraffined paper base. Specifications

I'OCT 14192-96
GOST 14192-96

MapxkupoBka rpy3oB
Marking of cargoes
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[Tpomomkenne Tadbmmibt A.1
Table A.1 (continued)

O6o3HaueHKEe TOKYMEHTa
Document designation

HaI/IMeHOBaHI/Ie I[OKyMCHTa
Document name

I'OCT 10354-82
GOST 10354-82

IInenka nonusTuiieHoBas. TexHUUECKUE YCJIIOBHA
Polyethylene film. Specifications

I'OCT 10198-91
GOST 10198-91

Amuku nepessaHHbIE ML rpy30B Maccou c¢B. 200 no
20000 kr. OO1ue TeXHUIECKHE YCIOBUS

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

['OCT 13344-79
GOST 13344-79

kypka  muomdoBadbHas  TKaHEBas  BOJOCTOMKaS.
TexHnuecKkue yciaoBus

Waterproof abrasive cloth. Specifications

I'OCT 15150-69
GOST 5150-69

MaIHI/IHLI, HpI/I60pI>I n Jpyruc TCXHHYCCKHUC H3ACIIN:A.
Ucnonnenus ML pas3JIMYHBbIX KIIMMATHYCCKHUX paﬁOHOB.
KaTeropHI/I, YCI10BUA OKCILIyaTalluu, XPpaHCHUA n
TPAaHCIOPTUPOBAHUSA B JacTHu BO3JCHUCTBUSA
KJINMAaTHUYECKUX (DAKTOPOB BHELIHEN CpeIbl

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

['OCT 15543.1-89
GOST 15543.1-89

HSI[GJ'II/IH QJICKTPOTCXHUYICCKUC. O6HII/I€ Tpe6OBaHI/I}I B

qacTu CTOMKOCTH K KIIMMAaTU4Y€CKNUM BHCIITHUM
BO3JIEHCTBYIONIUM (paKkTOpam
Electrical and other industrial products. General

requirements for resistance to environment climatic
factors

'OCT 21150- 2017
GOST 21150-2017

Cwmaska Jluton-24. TexHnueckue ycnoBus
Grease Litol-24. Specification

'OCT 23216- 78
GOST 23216-78

Nz nenns DIIEKTPOTEXHUYECKHUE. XpaHeHue,
TPaHCIIOPTUPOBAHUE, BPEMEHHAsA IIPOTHBOKOPPO3HOHHAS
3ammTa, ynakoBka. OOmme TpeOOBaHUS W METOJIBI
HCIIbITAaHUHN

Electrotechnical  products.  Storage, transportation,
temporary corrosion protection and packing. General
requirements and test methods

I'OCT 30631-99
GOST 30631- 99

OO6mme TpeboBaHUS K MalluHaM, TpuOOpaM W JIPyTruM
TCXHUYCCKUM N3aCIInAM B qacTnu CTOMKOCTHU K
MEXaHMYECKUM BHEIIHUM BO3JEHCTBYIOIIUM (pakTOopam
IIpH SKCIUTyaTauu

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

O6o3HaueHKEe TOKyMEHTa
Document designation

:HHHMCHOBaHHCHOKyMCHTa
Document name

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

MamuHbel  3JIeKTpUYECKHe Bpamaromuecs. Yacte 5.
Knaccudukanus cremneneid 3ammThl, 00ECIEYNBAEMBIX
000J04YKaMH1 Bpamiaromuxcs sMekTpudeckux MamuH (Koa
IP)

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

I[IOT3D
POTEE

[IpaBuna mno oxpaHe Tpylda IIpU DKCIUIyaTalluu
AJICKTPOYCTAHOBOK

Occupational Health and Safety Rules for the Operation
of Electrical Installations
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IIpuioxenue B
(CnpaBouHoe)
Ceenenust o qaTunkax. CXeMbl TOIKITIOYCHIS

Annex C
(reference)
Sensors data. Connecting diagrams

Tabnuna B1. JlaTunku, npuMeHsieMbI€ B SJIEKTPOJIBUTaTEIIe
Table C1. Sensors used in the traction motor

No MecTto ycTaHOBKM JlaTumk [Ipumeuanue
i} Place for installation Sensor Note
Katymixa Paboumii
1 KOMIICHCAIIMOHHAaA .
: : Active
Compensating coil .
HOI[IHHHHHKOBBIﬁ y3en ToHKOIIICHOYHBIN JaTUYUK
) TO92 Pt100 pupma «Heraeusy .
2 CTOPOHa KOJIIEKTOpa Pa60_qpm
Bearing assembly unit. Thin film sensor TO92 Active
Commutator side
- Pt100 manufactured by «Heraeusy
[ToamMIHUKOBBIN y3€I.
3 CropoHa npuBojia Pabountii
Bearing assembly unit. Active
Drive side
Cxema 1
Diagram 1
Hatuuk TO92 Pt100
Sensor TO92 Pt100
MapkupoBKa mpoBoJoB Hasnauenne
Wires labeling Purpose
OT noAIIMIIHUKA CO CTOPOHBI KOJUIEKTOpa
1-2 : )
From bearing on the commutator side
OT noAmMIHUKA CO CTOPOHBI MPUBOJIA
3-4 - a o
From bearing on the drive side
5.6 Ot 0OMOTKH

From winding
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Ipuioxenue I
(O6s3aTenbHOE)
Karajor neraneii, COOPOUYHBIX €IUHHUI] 1 KOMILICKTYIOIIHUX Ha
9JIEKTPOIBUTaTEIIb

Annex D
(mandatory)
List of details, assembly units, and components of the traction motor

Tabmuma I'1
Table D1
Ne KomnugectBo
HaumenoBanue Knumatudeckoe
103. O06o3HaueHne B U3IEIUU Ccrlika
No snenus Designation Qty per Ref MCTIOTHCEHHC
- Acrticle ' Climatic version
pos. product
I'TIMH.753136.001-01 VXII2
1 tyuep I'TIMH.753136.001-02 1 Puc. 3 T2
Connection pipe GPIN.753136.001-01 Fig. 3 NF2
GPIN.753136.001-02 T2
I'TIMH.747194.001 VX2
5 TpyOka I'TIMH.747194.001-01 1 Puc. 3 T2
Tube GPIN.747194.001 Fig. 3 NF2
GPIN.747194.001-01 T2
I'TIMH.747116.005 VX2
3 TpyOka I'TIMH.747116.005-01 1 Puc.3 T2
Tube GPIN.747116.005 Fig. 3 NF2
GPIN.747116.005-01 T2
I'TIMH.741234.009 VX2
4 IInactuna I'TIMH.741234.009-01 4 Puc.6 T2
Plate GPIN.741234.009 Fig. 6 NF2
GPIN.741234.009-01 T2
5 Knun I'TIMH.741221.045 48 Puc.4 VX2, T2
Keybar GPIN.741221.045 Fig. 4 NF2, T2
6 Knun I'TIMH.741221.050 48 Puc.4 VX2, T2
Keybar GPIN.741221.050 Fig. 4 NF2, T2
7 [Ipoknanka T'TIMH.741132.100 48 Puc.4 VXIJI2, T2
Spacer GPIN.741132.100 Fig. 4 NF2, T2
8 [Ipoxnanka I'TINH.741132.100-01 48 Puc.4 VXJI2, T2
Spacer GPIN.741132.100-01 Fig. 4 NF, T2
9 [Ipoknanka T'TIMH.741132.101 16 Puc.4 VXIJI2, T2
Spacer GPIN.741132.101 Fig. 4 NF2, T2
10 [Ipoxnanka I'TINH.741132.101-01 16 Puc.4 VXJI2, T2
Spacer GPIN.741132.101-01 Fig. 4 NF2, T2
Kpbika I'TINH.712452.038 VXIJI2
L S — I'TIMH.712452.038-01 1 ch.3, 15 T2
Bearing cap GPIN.712452.038 Fig.3, 15 NF2
GPIN.712452.038-01 T2
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[Tponomkenue Tadbmmmpl I 1

Table D.1 (continued)

Ne Kommaecto
HaumenoBanue Kimmarudueckoe
I103. O0o3Hauenme B U3EJIMU Cchlika
No aniems Designation Qty per Ref VCTIOMHCHHC
- Atrticle ' Climatic version
poSs. product
Kppiiika Puc.3,
12 | nommmmmmKa I'TINH.712452.037 1 15,16 VXJI2, T2
Bearing cap GPIN.712452.037 Fig.3, NF2, T2
15,16
I'TIMH.711655.004 VXII2
13 YunoTHeHue I'TIMH.711655.004-01 1 Puc.3, 15 T2
Sealing GPIN.711655.004 Fig.3, 15 NF2
GPIN.711655.004-01 T2
I'TIMH.711141.188-01 VXII2
14 Koub110 I'TIMH.711141.188-02 1 Puc.3, 15 T2
Ring GPIN.711141.188-01 Fig.3, 15 NF2
GPIN.711141.188-02 T2
I'TIMH.711141.196 Puc.3, VX2
15 Koub110 I'TIMH.711141.196-01 1 15,17 T2
Ring GPIN.711141.196 Fig.3, NF2
GPIN.711141.196-01 15,17 T2
16 Kryr I'TIMH.685621.075 1 Puc.3, 7, YXJI2, T2
Harness GPIN.685621.075 Fig.3, 7, NF2, T2
17 Kryr I'TIMH.685621.074 1 Puc.7 YXJI2, T2
Harness GPIN.685621.074 Fig.7 NF2, T2
I'TIMH.685617.040 VXII2
. I'TIMH.685617.040-01 Puc.6 T2
18 | HposoxWire GPIN.685617.040 2 Fig.6 NF2
GPIN.685617.040-01 T2
I'TIMH.685617.027 VXII2
19 [IpoBon I'TINH.685617.027-01 4 Puc.3 T2
Wire GPIN.685617.027 Fig.3 NF2
GPIN.685617.027-01 T2
I'TIMH.685617.028 VXII2
20 [IpoBon I'TINH.685617.028-01 1 Puc.3 T2
Wire GPIN.685617.028 Fig.3 NF2
GPIN.685617.028-01 T2
21 [Iuua I'TIMH.685523.029 1 Plflc.4 VXIJI2,T2
Bus GPIN.685523.029 Fig.4 NF2, T2
99 [Iuua I'TIMH.685523.027 5 Plflc.4 VXII2,T2
Bus GPIN.685523.027 Fig.4 NF2, T2
23 Munua I'TIMH.685523.022 1 Plflc.4 VX2, T2
Bus GPIN.685523.022 Fig.4 NF2, T2
” Esgﬂ‘:ﬂ TTINH.685425.017 ) Pric.4 VXJI2,T2
. GPIN.685425.017 Fig.4 NF2, T2
Pole coil
o5 Karymka I'TIMH.685425.017-01 5 Puc.4 YXJI2, T2
nomrocHasiPole coil | GPIN.685425.017-01 Fig.4 NF2, T2
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[Tponomxenne Tabmuisi .1
Table D.1 (continued)

No KommuectBo
103. Haumerosanue O06o03HaueHue B U3JEINU Ccolnka Knnmariicckoe
Ne Wspemas Designation Qty per Ref MCTIOTHCEHHC
- Atrticle ' Climatic version
pos. product
26 fg&f}fwmmaﬁ TTINH.685421.046 A Puc.4, 15 VX2, T2
. .. | GPIN.685421.046 Fig.4, 15 NF2, T2
Compensating coil
- anrj_j;;ign TTIMH.684419.005-01 A Prc.4 VXJI2, T2
. GPIN.684419.005-01 Fig.4 NF2, T2
Pole coil
Cepaeunnx T'TIMH.684331.017 VXII2
98 | HomocHLii I'TIMH.684331.017-01 4 P1_4C.4 T2
Pole core GPIN.684331.017 Fig.4 NF2
GPIN.684331.017-01 T2
T'TIMH.684263.022 Puc.3, VX2
29 Skopb I'TIMH.684263.022-01 1 15,19 T2
Armature GPIN.684263.022 Fig.3, NF2
GPIN.684263.022-01 15,19 T2
Crcrema TTIMH.684114.016 VX2
30 | maramraas I'TIMH.684114.016-01 1 Plflc.3,4,19 T2
Magnetic system GPIN. 684114.016 Fig.3,4,19 NF2
GPIN. 684114.016-01 T2
[erxkonepxkarens | ['TIMH.685112.010 Puc.6, 10, VXII2
31 KYPKOBBIN I'TIMH.685112.010-01 4 13 T2
Hammer-type GPIN.685112.010 Fig.6, 10, NF2
brush holder GPIN.685112.010-01 13 T2
I'TIMH.434121.005 Tpuioske- VYXII2
32 Tepmopesucrop I'TINH.434121.005-01 1 e B T2
Thermal resistor GPIN.434121.005 Annex C NF2
GPIN.434121.005-01 T2
33 Tepmopesucrop T'TIMH.408714.005 1 HI;II/II/IHeO]);( © VXIJI2, T2
Thermal resistor GPIN.408714.005 NF2, T2
Annex C
34 Pykas I'TINH.302640.001-01 4 Puc.9 YXJI2, T2
Sleeve GPIN.302640.001-01 Fig.9 NF2, T2
TTIMH.302621.018 VXII2
g5 | HatpyGox I'TIMH.302621.018-01 L Puc.3 T2
Connection sleeve | GPIN.302621.018 Fig.3 NF2
GPIN.302621.018-01 T2
T'TIMH.301567.001 VX2
36 Kponmreitn I'TIMH.301567.001-01 4 Puc.6 T2
Bracket GPIN.301567.001 Fig.6 NF2
GPIN.301567.001-01 T2
I'TIMH.301361.021 VXII2
37 Koo I'TIMH.301361.021-01 1 Puc.6 T2
Ring GPIN.301361.021 Fig.6 NF2
GPIN.301361.021-01 T2
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[Tponomkenue Tadbmmmpl I 1
Table D.1 (continued)

Ne KomnuectBo
HaumenoBanue Knumarnueckoe
no3. O6o3HaueHue B U3/INIUU Ccpuika
Ne Hsnemus Designation Qty per Ref VICTIOJHCIHITE
i Article ' Climatic version
poSs. product
['TIMH.301311.057 YXJII2
38 CranuHa ['TIMH.301311.057-01 1 Puc.4, 15 T2
Frame GPIN.301311.057 Fig.4, 15 NF2
GPIN.301311.057-01 T2
['TIMH.301261.031 YXJII2
39 Kpsimka ['TINMH.301261.031-01 1 Puc.3 T2
Cover GPIN.301261.031 Fig.3 NF2
GPIN.301261.031-01 T2
Kpbimika ['TIMH.301179.012 YXJII2
40 | momummmHmKa ['TIMH.301179.012-01 1 PIfIC-3 T2
Bearing cap GPIN.301179.012 Fig.3 NF2
GPIN.301179.012-01 T2
I ['TINH.301174.094 YXJII2
41 | momummHIKOBEIHE ['TIMH.301174.094-01 1 PIfIC.3,6,15 T2
nd shield GPIN.301174.094 Fig.3,6,15 NF2
GPIN.301174.094-01 T2
Il I'TIMH.301116.087 YXJII2
Fy R [ —— ['TINH.301116.087-01 1 PIfIc.3, 15 T2
End shield GPIN.301116.087 Fig.3, 15 NF2
GPIN.301116.087-01 T2
[lerka OI'-841
(2x12,5)x40x50
(Ipy>KUHHBIH KJIFOC.685271.168 YXII2
43 metkoaepxkatens) | KJIIFOC.685271.168-01 12 Puc.6, 14 T2
Brush OI'-841 KLUS.685271.168 Fig.6, 14 NF2
(2x12,5)x40x50 KLUS.685271.168-01 T2
(Spring brush
holder)
[Ilerka OI'-841
(2x12,5)x40x50
(kypKOBBIit KJIFOC.685271.284 YXIJI2
44 merkoaepxkatens) | KJIIFHOC.685271.284-01 12 Puc.6, 13 T2
Brush OI'-841 KLUS.685271.284 Fig.6, 13 NF2
(2x12,5)x40x50 KLUS.685271.284-01 T2
(Hammer-type
brush holder)
[leTkoneparests OKAP.301541.094 YXJII2
45 | npysxummbiii OKAP.301541.094-01 4 Pp_lc.6, 14 T2
Spring brush holder EKAR.301541.094 Fig.6, 14 NF2
EKAR.301541.094-01 T2
HopmHrHuK 1;20136’ VXII2, T2
46 | pupmbl FAG 6326M.C4 1 FigI] 3 NE2 ’T2
FAG bearing 1516
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[Tponomxenne Tabmuipi .1
Table D.1 (continued)

No KommuectBo
HaumenoBanue Knumaruueckoe
03. O06o03HaueHue B U3JEINU Ccolnka
Ne Wspems Designation Qty per Ref MCTIOTHCEHHC
- Article ' Climatic version
pos. product
A Iigci?;’ VXI12, T2
47 | dupmel FAG NU 226E.M1.C3 1 D ’
FAG bearing Fg:3, NF, T2
15,17
MoHTa)xkHasg
KJIeMMa (PUPMBI
WAGO VX2, T2
48 | WAGO Field- Ne224-104 13 - NF2, T2
wiring terminal
blocks
49 Cwmaska JIuron 24 MJIu 4/12-3 1.7xr m4.4.3.2 VX2, T2
Lithium grease 24 MLi 4/12-3 1.7 kg p.4.4.3.2 NF2, T2
KoMIutekT craniapTHOro kpenexa Ha
50 | m3memnue D/111-600 1 IP;I;ICg yli( |:22’TT22
Set of standard hardware for EDP-600 9. ’
I'TIMH.758131.008-01 VX2
51 Boar I'TIMH.758131.008-03 8 PIfIC.6 T2
Bolt GPIN.758131.008-01 Fig.6 NF2
GPIN.758131.008-03 T2
I'TIMH.758121.023 VX2
52 Boar I'TINMH.758121.023-01 5 PI_/IC.IS T2
Bolt GPIN.758121.023 Fig.15 NF2
GPIN.758121.023-01 T2
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Ipuioxenue /1
PGKOMCHILYCMBIC AHAJIOTHU 3TUJIOBOTI'O CITMPTaA
Annex E
Recommended Ethyl Alcohol Counterparts
1 M3onpuinoBeiii ciupT (M30MPUHOI)
1 Isopropyl alcohol (isopropanol)

2 HEOPAC-C 50/170
2 NEFRAS-C 50/ 170

3 Criuproben3unoBas cmech (1:1).
3 Alcohol gasoline mixture (1: 1).
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