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1 OBIIUE CBEJEHMUS
1.1 BBeaenue

Hacrosimee PykoBojacTBO mo  3kciuiyaranud (B ganbHedmeM  «PDy)
INpelHa3HAaYeHO JUIsi M3ydeHusl ycTpoiuctBa snekrtpoasurareneit  I/I1-800 (B
JNanbHEHUIIEM <«DJIEKTPOABUTATENb») U SBISETCA PYKOBOJICTBOM IO YXOAy B
AKCIUTyaTallid M TOAJEPKAHUIO B TIOCTOSIHHOM TOTOBHOCTM €ro K pabore. PO
OpeAHa3HAYCHO [JI IEepCOoHana, O3HAKOMJIEHHOTO 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 HEUCITPABHOCTHU M METO/Ibl UX YCTPAHCHMUSI.

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

- M[acnoOpTOM BJIEKTPOIABUTATEIIS;

- OpaBUJIaMU TEXHUYECKOU AKCILTyaTaluu AIEKTPOYCTAaHOBOK

MOTPEOUTEISIMU;
- MpaBWJaMU TEXHUKH OE30MACHOCTU MPHU IKCIUTyaTallud SJIEKTPOYCTAHOBOK
NOTPEOUTENSIMHU.

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

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

- O/JII — s5exTpoABUTaTENb OCTOSTHHOTO TOKA;

- 800 — momHOCTH 3MIEeKTpOoABUTATENSA, KBT;

- YXJI2, T2 — BUJ KIMMATUYECKOTO UCTIOJIHEHUS U KATETOpHUs Pa3MELICHHUS.

Ilpu  necoOnwOenuu  mpedOGAHUN  HACMOAULE20  PYKOBOOCMEA  NO
IKCHIIyamayuu  pPeKiamauuu Ha  INeKmpoosuzamenv  U320MOeUmMenem He
NPUHUMAIOMCA.

1.2 Unudopmanus no TexHnke 0€30MaCHOCTH

B nactosiiiem PO mpuBozagTcs mpeaynpexieHus no 0e30MacHOCTH, KOTOPBIE
HE00X0aMMO COOJTI0IaTh MPH AKCILTyaTanun daekTpoasurarens 3 /(11-800.

A]]PE'HOCTEPE}B:EHBE YKa3bIBACT HA BO3MOKHOCTD ITOJITYYCHUA TPABM.

ABM .
YKaBBIBaeT Ha JIGI/ICTBI/ISI, KOTOpHe CJ'IGJ_IyeT TOYHO

BBIIIOJTHATE BO H30€KaHHWE OIIMOOK IIpru SKCIUTyaTallikd W TCXHUYCCKHX OCMOTpPaAx
HU3aACIIUA.

_ yCTaHaBIMBAET TpeOOBaHUS, HAPYIIEHUE KOTOPBIX

MOXKET TMPHUBECTH K IMOBPEKIACHHUIO DJCKTPOJABUTATENSA, K HApYIICHHIO MeEp
0€30I1aCHOCTH.
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1.3 lIpumeuyanue

[To3uiuu Ha puUCyHKaX, BBIJACICHHBIE B PaMKy, HE BXOJSAT B KaTajorl JeTajei,
COOpPOYHBIX €IUHMI] M KOMITJIEKTYIOITUX, IPUBEACHHBIN B MPUI0KEHUU I
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2 OIIMCAHHUE U PABOTA
2.1 Ha3zHauyeHHe JIEKTPOABHUIaTEJIsI

Onekrpoasurarens J/I1-800 npeanazHayeH 1yl pabOThl B KauecTBe MPUBOAA
MOTOP-KOJIEC KapbepHBbIX aBTOcamMocBaloB «benA3» rpy3onombeMHOCTBIO 10 240
TOHH, 3KCIUTyaTUPYEMBIX B YCIOBUSAX YMEPEHHO-XOJIOIHOTO ¥ TPOIIMYECKOTO KIIMMATOB.

DNEeKTpOJABUTaTENb NPEICTABISIET COOOH JBYXONOPHYIO IIECTUIIOJIIOCHYIO
KOJUIEKTOPHYIO MaIllMHY [OCTOSSHHOTO TOKAa TOPU30HTAJIBHOTO HWCIOJHEHHS C
MOCIIEA0BATEIHHBIM BO30YKICHHEM, C IBYMsI CBOOOIHBIMU KOHIIAMH Baja.

Mopenb 31eKTpoiBUraTess NpuBeAeHa Ha pUCyHKax 1, 2.

Pucynok 1 — Monens anextpoasurarens 3/11-800
(BHII CO CTOPOHBI KOJUIEKTOPA)

Pucynox 2 — Moaens anekrpoasuratens I/11-800
(BU CO CTOPOHBI MPUBO/IA)
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2.2 TexHn4yeckne XapaKTepuCTHKHU

HomunanbHbie mapamMeTpsbl AIEKTPOABUTATENsI MpUBEIeHbI B Tabuuue 2.2.1.

Tabnuua 2.2.1 — HomuHanbHbIe TapaMeTphbl DJIEKTPOIBUTATENS

3HauyeHue
HaumenoBanue
I1I1-800 YXJI2 9J1I1-800 T2

MoiHocTts, KBT 800 720
Hanpsokenue, B 890 890
Tok, A 980 882
HomunanpHas yacToTa BpamieHus, 00/MUH 600 600
MakcumMalibHasi 4acToTa BpalieHus, 00/M1UH 2000 2000
Koaddunment nonesnoro nerctaus, % 92 92
CrernieHb BO30YxaeHUS, Y0 100 100
Knacc HarpeBoCTOMKOCTH U30JISIIIUA

H H
0OMOTKH SIKOPSI
Kitacc HarpeBOCTOMKOCTH H3OJISIIUH = =
KATYIIKH TJIABHBIX U JOOABOYHBIX ITOJTIOCOB
Pexxum paboThl S2 S2
Yuco moiarocoB 6 6
["aGaputHbie pa3zMepsl, MM 1200x1493x1200 | 1200x1493x1200
Macca, Kr 4500 4500

OnexTpoaBUraTeNb O0eCreYnBaeT HaACKHYI0 paboTy NP HOMHHAIBHBIX
3HaueHusx kimmMatnyeckux aktopoB o ['OCT 15150 u 'OCT 15543.1:
1. Temneparypa okpyxatomero Bozayxa nmo 'OCT 15150 or munyc 60 no
moc 40 °C — gns ucnonnenus Y XJ12; temrieparypa OKpyKaroiiero Bo3ayxa
o ['OCT 15150 ot munyc 10 xo nmroc 50 °C — miist uctionnenus T2.
2. OTHOcUTEeNbHAS BIIAXKHOCTH Bo3ayxa He Oomee 80 % mnpm Temmeparype
15 °C— nns ucnosnenus: Y XJI2; oTHocHUTeNbHAs BIAXXHOCTh BO3JyXa HE

oosiee 80 % mipu Temmneparype 27 °C — aiist ucnioniHeHus T2.

3. I'pynma »kcmtyataniii B 9acTH BO3JCUCTBUS MEXaHMYECKUX (PaKTOpoB

BHemHel cpeast M28 'OCT 30631.

[Tpu TOM HambosbIast BeICOTa HAZl ypoBHEM Mops 1200 M.
KoHcTpyKkTHUBHBIE TapaMeTphl DJIEKTPOABUTATENS IPUBEEHBI B Ta0IuIEe 2.2.2.
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Tabnuia 2.2.2 — KoHCTpYKTHUBHBIE TAPAMETPHI AJIEKTPOIBUTATENS

HaunmenoBanue mapamerpa

3HaueHue

DI1-800 YXIJI2 O/I1-800 T2

CompoTuBiieHHE  M3O0JALIMH  OOMOTOK
OTHOCUTEJIBHO KOpPIyca U MEXAy coOoi,
MOwMm, He MeHee:
- ipu 20 °C 10 10
- B HAarpETOM COCTOSIHUM 3 3
- TIOCJIC WCIIBITAaHUS HAa BIJIArOYCTONYH- 0,5 0,5
BOCTh
Knacc  HarpeBOCTOMKOCTM — W30JALUU o o
O0OMOTKH SIKOPS
Krnacc  HarpeBOCTOMKOCTH — M3OJISIIUU
KaTYIIKM TJIABHBIX M J100ABOYHBIX F F
MOJIFOCOB
Crenenp 3amutel no ['OCT IEC
60034-5:
- JUTSL DJICKTPOJBUTATENS IPOO IPOO
- KpBIIIEK CMOTPOBBIX JIFOKOB IP55 IP55
Macca 37neKTpoABUTaTes], KT 4500 4500
JlommycTuMoe 3HauYe€HHE BUOPAIIMOHHOMN

2,8 2,8
CKOpOCTH, MM/C, HE OoJiee
Mapka HOI[HII/IHHI/IKal) ¢upmel FAG co 6326M.C4 6326M.C4
CTOPOHBI KOJIJICKTOPA
Mapka noammunuuka ¢upmsl FAG co
CTOpPOHBI, MIPOTUBOMOJIOKHON NU 326M1.C3 NU 326M1.C3
KOJUIEKTOPY

2
CMmaska NOAIIUITHUKOB )

JIuron-24-MJIu 4/12-3

Juron-24-MJIu 4/12-3

I'OCT 21150 I'OCT 21150
OOmiee KOMUYECTBO CMa3KH, KT 2,3 2,3
or-841 or-841

Mapxka metox 3)

TY 16-538.218
KJIKOC.685271.284

TV 16-538.218
KJIFOC.685271.284-01

(2x12,5)x40x50 (2x12,5)x40x50
KomnuecTBo mieTok 18 18
IToxa3arenu HAaJIe)KHOCTHU pu
BeposiTHOCTH 0,9:
- pecypc 10 KaluTaabHOTO PEMOHTA, ThIC. 200 200
KM Mpo0Oera aBTocaMocBaa;
- Ha3HAUeHHBIA CPOK CIYXKOBI  J0 10 10
cnucaHusi (CTaHUHBI, TOJIIMITHUKOBBIX
IIUTOB, CEPJACUYHUKOB SIKOPS U TOJIOCOB,
BTYJIOK SIKOpS M KOJUIEKTOpa, KOHyca
KOJJIEKTOPA U Bajia AKOpsi), JeT
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[Tponomkenne Tabnwmip 2.2.2

3HaueHue

Hanmenosanue nmapamerpa SI-800 VXJI2 |  DJI-800 T2

IMpumeyanus

Bo3MoxxHO TpuMeHeHHEe MOJIUIMIHUKOB JpPYruX (QUpM, yAOBIECTBOPSIOIINX
napameTpaM 3aJaHHbIX MOJIIUITHUKOB.
2 JlomycTUMO  NpPUMEHEHHE  JUTHUEBBIX  CMA30K  JPYrMX  IPOU3BOAUTEINIEH,
YIOBJIETBOPSIOIIMX IMapaMeTpaM 3aJaHHOM cMa3ku. CMelMBaHUE pPa3HbIX MapoK
CMa3Ku He jomyckaercsa. llepedeHb SKBHUBajIeHTOB cMmaszku Jluton-24 mnpuBeneH B
PYKOBOJICTBE I10 AKCIUTyaTaluu aBTocamocBaia «benA3y.
%) Bo3aMOXHO MPUMEHEHUE LIETOK APYTUX MPOU3BOJAUTENECH, HO MapKa U KOHCTPYKIIHS
HIETKU JOJDKHA COOTBETCTBOBATH MapaMeTpam, PUBEICHHBIM B JaHHOM Ta0auue.

1)

2.3 CocTaB 3J1eKTPOABUIaTEIsI

Karamor  nmeraneif, COOpPOYHBIX  €IWHUIl U  KOMIUICKTYIOIIMX  Ha
AJIEKTPOJIBUTATENh PUBE/ICH B MpUJIoKeHuu I

OnektpoaBurarenb (pUCyHOK 3) TpEAcCTaBiIseT COOOW  JBYXOIOPHYIO
[IECTUTIONIOCHYIO KOJUIEKTOPHYIO MAIIIMHY TOCTOSHHOTO TOKa TOPHU30HTAIBHOTO
WCITOJTHEHHS C TTOCIICIOBATEILHBIM BO30YXKICHHEM, C IBYMS CBOOOTHBIMH KOHIIAMH
Baja.

Onopamu BaJsia CIy»aT PACcTO0KEHHBIE B TTOAIIAITHUKOBBIX IIUTAX MIAPUKOBBIN
paavabHBI OMHOPSIHBIA MOMIUIHUK 47 — CO CTOPOHBI KOJUIEKTOpA W POJIMKOBBIN
OJTHOPSTHBIN TOIITUITHUK 48 — CO CTOPOHBI, MPOTHBOIIOJIOKHON KOJJIEKTOPY.

Kppimikn  mogmunuankoB 3, 35, 36 BMecTe C  COOTBETCTBYIOIIUMH
MOAMIMITHUKOBBIME  1IuTaMu 2, 1 00pa3yroT kamepsl Uisl yAep>KaHUS CMas3Ku
MOIIMITHUKOB M MPEOTBPAIECHUS MONaJaHus B TOAIIUITHUKN MTOCTOPOHHUX YACTHIL.

B cranune snekTpoaBUTATENS S PACHOJIOKEHBI JIBA JIFOKA, UCIIOIb3YEMBbIE IS
oOCIy’>KMBaHUSI IIETOYHOTO y3Jla M BXOJa OXJaxjaawlmiero Bo3ayxa. OIWH JIIOK B
paboueM COCTOSIHMM 3aKpBIT KPBIIIKOW 4, a Ha JPyroil ycraHoBlieH maTpyOok 9 mns
o0ecrneveHns BX0/1a OXJIKIAIOIIETO BO3IyXa.

Cucrema OXJaXICHUS ODJICKTPOJBUTATENS TpUHYIUTETbHAs. OXJIaXKTaroIiuii
OUHIIEHHBIN BO3yX B JIEKTPOJABUTATEIb MTOCTYIIAET Yepe3 MaTpyOOK U BHIOPACHIBACTCS
gyepe3 OKHA, PaCIlONIOKEHHBIC B TOPIIE MOITUITHUKOBOTO IITUTA CO CTOPOHBI, 00paTHOM
KOJUIEKTOPY.

B mocraBiaseMoM BHAE SIEKTPOJABHTaTeIh TMpPEIHA3HAYCH I YCTAaHOBKH B
MpaBO€ MOTOP-KOJECO aBTocamocBaia. JlJis yCTaHOBKH SJIEKTPOJBHUTATENS B JIEBOE
MOTOpP-KOJIECO aBTOCAMOCBajia HEOOXOJMMO TATPYyOOK 9 M KPBIMIKY KOJUIEKTOPHOTO
J0Ka 4 TOMEHATh MECTAMH.

OCHOBHBIMHM YAaCTSMH DJICKTPOJIBUTATENST SBISIOTCS: CHCTeMa MarHutHas 12,
aKopb 13, MOMIMUITHUKOBBIE MUTHI 1, 2 M pacMOIOKEHHbIE HA TOANIMITHUKOBOM IIUTE
CO CTOPOHBI KOJUIEKTOPA MeTKoiepkarenu 16.
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Pucynok 3 — Onexrpoasurarens 3/11-800
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2.3.1 Cucrema MAarHuTHas

Cucrema MarHuTHas dMeKTpoaBUTatenst 12 cocTOuT M3 CTaHUHBI 5, B KOTOPOii
3aKpEIUIeHbI IECTh MOJIIOCOB TJIABHBIX U IIECTh MOJIOCOB 100aBOUYHBIX (PUCYHOK 4).

CraHuHa cBapHas, B KaXJIOM M3 €€ TOPIOB BBIMOJHEHA IEHTPUPYIOLIAs
MOBEPXHOCTH ISl YCTAHOBKH IIUTOB MOAIIUITHUKOBBIX.

['maBHBIE TIOJIIOCA COCTOSIT U3 CEPJACYHUKOB 14, MIMXTOBAHHBIX W3 JMCTOBOU
CTaJIM, IIeCTU KaTyiiek Bo30yxaeHus 19, 20, HaMOTaHHBIX U3 MOJIOCOBOM MEH, IIECTH
KOMITEHCAIIMOHHBIX Katyiiek 17, 18, pacnoyioxkeHHBIX B Ma3ax CEpJACYHUKOB TIaBHBIX
MOJIFOCOB.

Jlo6aBounwrii  momroc 15  mpenmcraBimser  coOOW  IMMXTOBAaHHBIM W3
AIEKTPOTEXHUYCCKON CTalu CEepJACYHHK C 3aKPEIUICHHOW Ha HEM KaTyIIKOH U3
MOJIOCOBOM MeNli, HAMOTAaHHOU «Ha pedpo».

OOmoTKa 100aBOYHBIX ITOJIOCOB M KOMIICHCAIIMOHHAS OOMOTKA BKITFOYCHBI
MOCJIEAOBATEIBHO C OOMOTKOMN SIKOPSI.

PucyHok 4 — a) MarHuTHasi CUCTEMA JIEKTPOIBUTaTEIS
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Pucynok 4 — 6) cxema ayieKTpuueckasi COeIMHEHU 0OMOTOK
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2.3.2 SIxopb

SAxops snekrpoasuratens 13 (pUCyHOK 5) mpeacTaBiseT cOOOW CEepIcUHUK,
COCTOSIIUHN U3 JTUCTOB ANEKTPOTEXHUYECKOMN CTajaM, HAIIMXTOBAHHBIX Ha Ball; 0OMOTKY,
VIIOKEHHYIO B Ia3bl CEPJICYHUKA, U KOJUIEKTOP, HaCaKeHHbIM Ha Ball. OOMOTKaA SKOpS -
MpocTasi TMETJIEBass C YPABHUTEJIbHBIMU COCOUHEHHSIMHU, COEOUHEHA C MEIHBIMU
KOJUJIEKTOPHBIMU IIJIACTUHAMM.

KosnekTop BBINOTHEH W3 OTAENBHBIX KOJUIEKTOPHBIX TUIACTUH C MPOJIOKEHHOU
MEXAY IUIACTUHAMU MUKAHUTOBOU U30JISALIUEH.

KonnekropHple mimacTUHBI, COOpaHHBIE B KpPYT, 3aKHMAIOTCS BTYJIKOMN
KOJUJIEKTOPA U KOHYCOM HOXKUMHBIM. J[7151 U30JISIIIUU KOJUIEKTOPHBIX IMJIACTUH OT BTYJIKU
Y KOHYCa HA)KMMHOTO MEK/Ty HUMHU YCTAHABJIMBAIOT MUKAHUTOBBIE MAHKETHI.

[Ipucoenuaenne  AKOpHOH  OOMOTKM K  KOJUIGKTOPHBIM  IUTACTHHAM
OCYIIECTBIISICTCS TYTEM BIIAWKH KOHIIOB OOMOTKH B «IETYIIKH» KOJUIEKTOPHBIX

IJIaCTHH.
13

OOMoOTKa SAKOPSI

Ban
— \
\ —
34
CepaeuHuK aKops Komnexrop
PucyHnox 5 — fIkopb daeKTpoaBUraTess
12
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2.3.3 IIluThI NOAIIMITHUKOBbIE

[IuTe! moamMmHUKOBEIE 1, 2 a5ekTpoaBuraress (PUCYHOK 6) — CBapHBIE.

K mwury 2, ycTaHOBIEHHOMY CO CTOPOHBI KOJUIEKTOpa, KpEMATCS IIECTh
KPOHIITEHHOB 7, HA KOTOPBIX 3aKPEIUIEHO MO OJHOMY IIeTKoaepxatento 16, ¢ Tpems
nieTkamu 46 B kaxnaom. llleTkoaeprkaTeny BKIIOYAIOT YCTPOUCTBO JJIsi PETyJIUPOBAHUS
YCWJIMSI HOKATHSI HA LIETKY.

7 .2 42 46
45 PR o
T"atixa M8-7H 16
IIIaii6a 8.65T %
. ﬂ .
IITafi0a 8x1.4.01.08xmx i
-
1aii6a 3amuTHAS Brynka
Boar M10x25 £ -
Ilai6a 10.65T R
. ° ~
-
. -
-
5y
26 - - ? -
6 -
2 -
- -
Otgox 6x6 Bonr M16x40
_borr M16x65_ | Illaiica 16.65T
IITaii6a 16.65T
st 4X36

Pucynok 6 — [LluThl NOAIIMITHUKOBBIE 3IEKTPOABUIaTENS]
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2.3.4 laTuuKHM TeMIepaTypbl

DNeKTpoABUTaTellb  OCHAIlEH  JaTYMKaMU  KOHTPOJIL  TeMIlepaTyphl
(TepMope3ucTopamMu) KOMIIEHCAITMOHHBIX 00MOTOK 1 noamunHukoB (I1punoxkenue B).

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

MecTto ycTaHOBKM M MapKUpPOBKa MPOBOJIOB IATYMKOB TEMIIEPATYPhl yKa3aHbl B
ITpunoxenuu B.

BriBoJbI 1aTUYMKOB M3 Pa3beMOB BHIBEJICHBI B BEPXHEH YacTU CTaHMHBI, UX
mHa 2000 M.

[Ipy HEOOXOOUMOCTH MOMYCKAeTCSs KOHTPOJUPOBATH IICJIOCTHOCTH IICTICH
tepmope3uctopoB. Conpotusienue tepmopesuctopos npu 20 °C — (107,8+0,3) Owm.
MakcumanbHas BEIHYUHA TTOCTOSTHHOTO HAIPSHKEHUS, TIPUKIAIBIBAEMOTO K KOHTaKTaM
xryTa 31 — 300 MB, MakcumanbHbIN TOK H3MEpeHUs — 3 MA.

MuHUMaTbEHOE CONMPOTUBIICHNE M3OJISIAH TIENH JaTYMKOB TEMIIEPATyPhl MEKITY
BeiBojlamu  1-2, 3-4, 5-6 um kopmycoMm — 50 MOwm. ConpoTHBiICHHE H3OJSAIUN
KOHTpoJinpoBaTh npu Hamnpspkenuu U = (1000+100) B.

AmnmapaTtypa I COBMECTHOM pabOThl C YCTAHOBIIGHHBIMH B JBUTATEJNE
JaTYMKAMU B MTOCTaBKY MPEANPUATUSI-U3TOTOBUTENS HE BXOIUT.

Pucynoxk 7 — JlaTuuku TemMneparypbl
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2.4 MapkupoBka

MapkupoBKa 3JIeKTPOJIBUTaTelIsl YKa3aHa Ha JBYX TaOJIMYKaxX, MTPUKPEIJIEHHBIX
K CTaHWHE CO CTOPOHBI BBIBOAOB, TJI€ YKa3aHbl: THII, HCIOJIHECHHE, TEXHUYECKas
XapaKTEPUCTUKA U HOMEP TEXHUUYECKUX YCIIOBUH, MO KOTOPHIM MPOU3BOJIUTCS MOCTaBKa
JBUTATEJST; 3aBOJICKOM HOMEP M J1aTa BBITYCKA.

MapkupoBKa BBIBOJIOB 3JIEKTPOJIBUTATENISA, PACIOJI0KEHHBIX B BEPXHEH 4YacTH
CTaHUHBI CO CTOPOHBI KOJUIEKTOPA, YKa3aHa Ha UX KOHTAKTHBIX MTOBEPXHOCTSIX.

MapkupoBKa Tapbl ¢ HAHECEHHMEM BHUJA MNPOAYKLUHMH, TPY300THPABUTENS U
MyHKTa HA3HAYECHUS, a TAKXKE JOINOJHUTEIBHBIX HAAMUCEH U MPeayNpeauTeIbHBIX
3HakoB npousBoauTcs mo 'OCT 14192.

[Tpumep MapKUPOBKH JIEKTPOJIBUTATEINSI PE/ICTABICH HA PUCYHKE 8.

Pucynok 8 — [Ipumep MapKUpPOBKH 3JIEKTPOIBUTATEIIS
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2.5 YnakoBka

B kauecTBe TpaHCIOPTHOM Tapbl JIEKTPOABUTATENS UCIIOJIb3YETCS JEPEBSHHBIM
amuk Tuna Il-1 TOCT 10198 (momyckaeTcss IO COIJIACOBAaHUIO C 3aKa3YHUKOM
MpUMEeHEeHne 00JIErYeHHON YITaKOBKH).

3anacHbI€ YacTH, 3aKOHCEPBUPOBAHHBIE U YJIOKEHHBIE B 3aBAPEHHBIN 4EXOJ U3
IJICHKU, KPEISATCA K JIHY SIIUKA CTATbHOU JIEHTOM.

B kapMaH a1 TOBapOCONPOBOAMTENILHOM JTOKYMEHTAIlMU, PAaCIOI0KEHHBIM
CHaApYXHU SIIUKA, BKJIAJIbIBAETCS YIIAKOBOYHBIN JIUCT.

Texnuueckas noxkymeHtanus (PO, macnopr) B 3aBapeHHOM uexiie U3 IUIEHKH
BKJIQJbIBAETCA BHYTPh SIIMKA B JCPEBSHHBIA KapMaH, YKPEIUICHHBIM Ha OOKOBOM
CTEHKE SIIUKA.

[Ipy  TpaHCHIOPTUPOBAHWM  3aKPHITBIM  TPAHCIOPTOM  0€3  Meperpy3ok
JIOITyCKAaeTCsl MPUMEHEHHNE OOJIETYeHHON YMaKOBKH, O00ECTeUMBArOIIeii COXPaHHOCTh
JBUTaTelisl, HE 3aIUIICHHBIX COMPATaeMbIMHU JIETAIIAIMU OT KOPPO3UH, BJIaru, rpsizu U
Mexannueckux BozzaeicTBuid nmo ['OCT 23216. [IpuMep ynmakoBKH 3JIE€KTPOJBHUIATEISA
MPEICTABIICH HA PUCYHKE 9.

[Ipu oTmpaBke 3JIEKTpOABUTATENS B OOJETYEHHOM YIIaKOBKE 3amacHble YacTH,
TEXHUYECKasl TOKYMEHTAIMS 3aKOHCEPBUPOBAHHBIEC U YIIOKEHHBIE B 3aBAPCHHBIC YEXJIbI
13 TUIEHKH, KPEMATCA K IHY YIAKOBKH.

ToBapoconpoBoUTENbHAS JOKyMEHTAIUs (YIAaKOBOYHBIN JIUCT) B 3aBapECHHOM
YyexJie U3 MJICHKU KPEMUThCS K THY YITaKOBKHU.

Pucynok 9 — [Ipumep ynakoBKH 3JIEKTPOIABUTATEIS
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3 HCITOJIb30BAHHME 110 HABHAYEHUIO

ADPE;[DCTEPE}KEHBE Kozcoa ona  ouucmxu  snexkmpoosucamens

UCNONL3YemCcs.  cocamvlil  8030YX,  pazlemarowuecs Mycop U Yacmuyvbl Mo2ym
npeocmasiams ONACHOCMb 01 NEePCOHANd, HAX0OAWe20Cs 6 HenocpeoOCmeeHHOl
onuzocmu. Ilepconan dondicen bvims cHab’cen cpedcmeamu UHOUBUOYATILHOU 3AUiUMbl
U 00yUeH noib308amMbCsl UMU.

BHHUMAHHE
A Ckoby, ©Opycok, KpenedcHble OdJeMeHmbl  Cledyem

COXpaHAmMb 8ecb Nepuod 3KCHIyamayuu 3jnekmpoosucamens. B ciyuae nr0boti
MPAHCNOPMUPOBKU IIEKMPOO8U2AMeNs, CHAMO20 C CaMoC8ala, mopey 8aid OO0NHCEeH
ObIMb 3aKpeniien 0l COXPAHHOCMU NOOWUNHUKA. B npomusnom ciyuae eapanmuiinoe
00OCayHCUBAHUE HA INEeKMPOOsU2amenb He PACHPOCMPAHACTCA.

IKCnaAyamayus 21ekmpoogueameris 6e3 YCmaHo8IeHHOU
KPbIUWKU CMOMPOBO20 JIIOKA U NampyoKa.

9KCHIyamayusi Ha  Aemocamocednle 6 nape ¢
anekmpoosuzamesnem Opy2o20 muna, Opyeux npoussooumerell.

3.1 O0mue ykazanus 1o IKCIJIyaTalMu JIeKTPOABUIaTeJIsl

Jlst oOcy>KUBaHUS AIEKTPOABUTATENS HEOOXOIUMO U3YUUTh €0 YCTPOMCTBO H
paboty. Ilpu paboTe snekTpoaBUTaTENs] HEOOXOAUMO COOJIIONATh MpaBUjia TEXHUKHU
0€30IacCHOCTH COTJIacHO M.3.4 HACTOAIIETO0 PyKOBOJICTBA MO AKCILTyaTallUu.

B mpomecce aokcruryatanud  HEOOXOIMMO  CBOEBPEMEHHO  MPOBOIWTH
TEXHUYECKOE 00CTyKHBaHHUE.

[Ipy mocTaHOBKE HaA [JIMTEIBHOE XpaHEHHWE HEOOXOJUMO TMPOU3BECTH
KOHCEPBALIUIO  DJIEKTPOJBUTATEINI,  CBOEBPEMEHHO  TMPOU3BOJIUTH  yXOI  3a
AJIEKTPOJIBUTATEIIEM BO BPEMsI XpaHEHHUSI.

Heobxoaumo 0TMETKY O BBOJI€ DJICKTPOABUTATEINS B JKCILTyaTaI[UIO0 3aHECTH B
Macropr, B paszfen «J/IBwkeHue >IeKTpOABHUTATENSI MPHU ISKCIuTyaTanuuy. Komuio
COOTBETCTBYIOIIECH CTpaHMIIBI IMACTIOpPTa HaMpaBuTh B aapec OTaena TEXHHUYECKOTO
koHTpoist wu3roroBurenss: OO0 «CubanekrponpuBoa» 630088, 1. HoBocubupck,
yi. ITeryxoBa, 69/5; daxc 8 (383) 285-00-26.

3.2 IloaroTroBKa 3JIeKTPOABUIaTE/ISl K IKCIJIyaTalluu

[lepen ycTraHOBKOM 3JEKTpPOABUIATENs Ha aBTOCAMOCBaJle, HEOOXOIUMO
PACKOHCEPBUPOBATh 3JIEKTPOABUTATEIIb:

1) ynanute Oymary, IUICHKY M KOHCEPBALlMOHHYIO CMa3Ky C BBICTYMAIOILIETO
KOHIIa BaJla, OMOPHBIX IOBEPXHOCTEH CTAaHUHBI, TAOJMYEK U BBIBOJAHBIX KOHIIOB
OOMOTOK  DJIGKTPOJIBUTATEJis, OCBOOOJAWTH  BBIBOJHBIE KOHIIBI OOMOTOK  OT
(UKCUPYIOIIUX IIHYPOB;

2) ynanuTh cKoOy, yAEpKUBAIOIIYIO Bal OT OCEBbIX MEPEMEIECHU, BHIBEPHYB
JIBE IIMWIbKY U3 OT)KUMHBIX OTBEpCTUI KpbIlky noamunHuka ([lpunoxenue b);

3) 0cBOOOIUTH KOHIIBI BAJIOB OT BTYJIOK, BEIBEPHYB OOJITHI U3 TOPLIOB BaJa;

4) ynanuTh KapTOH, 3arIylIAIOIINI OTBEPCTUSI KOJJIEKTOPHBIX JIFOKOB;
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5) mpotepeTs pabovyro MOBEPXHOCTh KOJUIEKTOPA YHCTON BETOIIBIO, CMOYCHHON
TEXHUYECKUM CITUPTOM WJIM CIIUPTO-OEH3MHOBOW CMECHIO;

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

7) DIEKTpOABUTATENb MPOAYTh CYXUM CXKATbIM BO3JyXOM, 3aT€M HU3MEpPHUTH
CONMPOTHUBJIECHUE 30U, Eciu conmpoTuBieHHE H3O0JAIMU MEHbIIE, YKA3aHHOTO B
tabnume 2.2.2, TO MNPOCYIIUTh CYXUM TemibiM Bo3ayxoMm ot 60 nmo 70 °C or
MIOCTOPOHHETO MCTOYHUKA U MTOBTOPHO MPOBEPUTH COMPOTUBICHUE U3OJISIIUU.

B Hauane CyliKu COMPOTUBIICHHE H30JIAIIMU MOMKET HECKOJIBKO CHUKAThCS,
3aT€M HAYHET OBICTPO PaCTH.

Ecnu BO Bpemsi CyIIKM CONPOTUBIIEHWE W3OJSLMKA HE BOCCTAHABIMBAETCS, TO
HEOOXOUMO TIPOBEPUTH H3OJSIHUI0O KaXKAOTO ydacTKa »DJIEKTPUYECKOW Uenu W
YCTPaHUTh OOHApPYKEHHBIE E(HEKTHI.

CBOEBpEMEHHOE TPOBEJICHNE TEXHUUYECKOro OOCTyKMBaHUS, SKCIUTyaTalus
ANEKTPOABUTATENSL COTJIACHO YKa3aHHWSAM HACTOSIEro PO ABISIOTCS rapaHTUeld ero
JUTUTEITLHON paboTHI.

[lepen  BKIIOUEHHEM JUIMTEIBHO HE  pabOTaBIIEro  3JIEKTPOJBUTATEIS
HEOO0XOIUMO:

1) OYMCTHUTH HAPYKHYIO MOBEPXHOCTH JJICKTPOABUTATEIS OT TPSA3U W IIBLUIH,
MPOAYTH CXKATHIM BO3yXOM;

2) IPOBEPHUTHh HCIPABHOCTH KPBIIIKH KOJUICKTOPHOTO JIFOKA, HAJICKHOCTh €
YIUIOTHEHUU;

3) npoTepeTh pabOUyI0 MOBEPXHOCTh KOJUICKTOpa M OaHaaka Ha Ha)KMMHOM
KOHYCE YMCTOM BETOIIbI0, CMOYEHHON TEXHUYECKUM CIUPTOM WJIM CIIUPTO-OEH3MHOBOU
CMECBIO;

4) IpOBEpUTh  COCTOSIHME W HAJCKHOCTh  KPCIUICHHUS  KPOHIITEHHOB,
HIETKOJIEpKATEEH, IIETOK, TOKOBEIYIINX MPOBOJOB IIETOK;

5) mpoBEepUTh CONMPOTUBIICHUE H3OJIALUKA OOMOTOK. I[IpM HECOOTBETCTBUH
COTPOTHUBJICHUS, YKa3aHHOMY B Tabiuiie 2.2.2, 00MOTKY MPOCYIITUTh.

Pexkomenayemble aHAJIOTH 3THJIOBOr0 COMPTA AJsi  NPOBEAEHUSA
00C/Ty:KUBAHUSA TeHePaTopa — cM. npuJio:kenue Jl.

3.3 IlepeyeHb BO3MOKHBIX HEMCIIPABHOCTEH MPH IKCITyaTAUMU U METObI
HX YCTPAHECHUA

ABM
BCKpbzmue, peMOHm uiu 3(1M€Hy moeco Ui UHO2O0 dJiemeHma

3JZ€Kmp006u261m€]Zﬂ I’lpOMS@OaMWLb JAUUb nocie moco, Kak 6ydem YCmMAaHoe6JIeHOo, 4Ymo
HEeUCnpaeHocnb 6bl36AHA noepeafcdeﬁuejw OaHHO20 DlIeMeHma.

[Ipn TOSBIICHMM HEUCIPABHOCTH B PabOTE 3JICKTPOJBHUTATEISI HEOOXOIMMO,
MPEXJIe BCEro, YCTAHOBUTH MPUUYUHY, BBI3BABIITYIO HEUCTIPABHOCTh. [IpoBepuTh, HET TN
00phIBa MPOBOOB, HEUCIIPABHOCTH KOHTAKTHBIX COSAMHESHHUM BO BCEX IICTISX.

[lepedyerp BO3MOXKHBIX HEHCIPABHOCTEH U METOABI UX YCTPAHEHUS MPUBEIACHBI
B TaOnuue 3.3.1.
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Tabmuma 3.3.1

HaumenoBanue

Bepostable npUunHbI Mertone! ycTpaneHus
HEUCITPaBHOCTH
1.1  Hckpenwue |1.1.1 Komnekrop 3arpss-| [IporepeTh KOMIEKTOP YUCTON BETOIIBIO,
HIETOK HEH CMOYEHHOM TEXHUYECKUM CHHUPTOM WIIU

CHI/IpTO-6€H3I/IHOB0ﬁ CMCCBIO

1.1.2 HenpaBuiabHO  BHI-
Opana  Mapka  IIETOK
mociie  Kakux-nmbo  pe-
MOHTHBIX padoT

3aMeHUTh MIETKM 46 Ha yKa3aHHBIC B
tabmurte 2.2.2

1.1.3 3aBucanue MIETOK B
000iiMe HIETKOIePKaATEIsI

Eciu merkun 46 mnepememiarorcs TYro,
OYUCTUTh UX OOKOBBIE TOBEPXHOCTH (B
TOM 4YHUCJIE€ W TIOBEPXHOCTH MEXIY
MOJIOBUHKAMHU MIETOK) 10 OOecredeHus
CBOOO/IHOTO TIEPEMENIEHUS IIETOK.
OOecnieunTh 3a30p MEXAY LIETKOW U
o6ommoi ot 0,1 10 0,3 MM

1.1.4 IInoxoe cocTosHuE
meTOK  (CKoJIbI, oOrap,
IJI0X0€ TpHIETaHHEe K
KOJUIEKTOPY)

[Tpunuudonars meTku 46 K KOJJIEKTOPY
NUTHQOBATBHON MIKYPKOU, 36pHUCTOCTHIO
M-50I1 TOCT-3647 wunm 3aMEHUTH
HIETKU

1.1.5 PaccTosinue Mexay
pabouell  MOBEPXHOCTHIO
KOJUUIEKTOpa U KOPITyCOM
HIETKOJIEpKATEST  BBIIIE
JIOITYCTUMOTO

Y CTaHOBUTH JOMYCTUMOE PACCTOSTHUE O
ITOBEPXHOCTHU KOJUIEKTOpPA — OT 2 10 5 MM
(pucynok 10)

1.1.6 Paccrostaue 1o
OKPYXHOCTH KOJUIEKTOpa
MEXIy  IIeTKaMh  OT-
NENbHBIX  IETKOJepKa-
TeJIe HEPaBHOMEPHO I10C-
Je Kakux-Tubo pPEMOHT-
HBIX paboT

Jlis IpaBUIIBHOM YCTAHOBKH IETOK 46 —
Ha KOJUIEKTOp, IIOJA IIETKH, IIOJIOKHUTH
noJIoOcKy Oymaru, pa3MEYeHHYI0 Ha
paBHBIE YAaCTH COOTBETCTBEHHO YHUCIY
HIETKOJIepKaTeIe

1.1.7 llleTkoaepxaTenu
cnabo  3aKpemieHbl U
BUOPUPYIOT

[TonTssHyTh raiiku 00NTOB 45, Kpensiux
meTkoaepxkarenu 16. MoMEHT 3aTsKKd
raek JUId KperuieHus WETKOoAepKaTenen —
16" Hw.

[TonTssnyTh 605THI M16%40 (pricyHOK 6),
Kpersiye TUTACTUHBI C IIEeTKOoJep)Kare-
JIMA K KpOHIITEHHAM /7, W OOJTHI
M16%65 (pucyHok 6), Kpensiuue KOoJIbIO
C KpOHIITEMHAMM K WHTY. MOMEHT
3aTspkkd 601toB — 100" HM
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[Tponomxenne Tabauisl 3.3.1

Haumenosaunue
HEHCIPABHOCTHU

Bepostable mprurHbI

Mertone! ycTpaneHus

1.1.8 Haxxatue mipy>xuH
HIeTKOJiep)KaTened  Ha
IIETKH HEOMHAKOBO

[IpoBepuTh TONOKEHHE TMPYKUH Ha
meTkax 46, 4ToObl He OBIJIO CMEICHUS.
Yeunue HaxaTus Ha IIETKY JOJDKHO
obiTh  (36X2) H, wu3mepsATs auHAMO-
METpPOM KJ1acca TouyHocTH 2,0

1.2 HabGmronaercs

MIOYCpPHEHUE HEKO-
TOPBIX KOJUICKTOP-
HBIX IIJIACTHH, Ha-
XOIAIIUXCS Ha OIl-
pPEICIICHHOM  pac-
CTOSIHUM JIpYT OT

npyra

1.2.1 OtnenpHble  IUIAC-
THHBI KOJUIGKTOpa BBI-
CTYITHJIN WM 3aTlaJiu

KOJIJIeKTOp 06TOLII/ITI), 30100 MCIKIAY
IIaCTHHAMU ITPOJOPOKUTH

1.2.2 ButkoBoe  3aMbl-
KaHHE B SIKOPE

B cirydae Hamnuus 3ayCEHIICB B COCSTHHUX
MJIaCTUHAX KOJUICKTOpa, VAAIUTh BCE
3ayCEHIIbI OCTPBIM mabepom,
oTnIMdoBaTh  KOJUICKTOpP  IIKYpPKOU
(. 4.4.1 «YX0/ 32 KOJUIEKTOPOMY).

OcMOTpeTh BCE TETYIIKH, YCTPAaHUTH
3aMBIKaHUS
1.3 Habmonmaerca |1.3.1 Mexnay miactuna-| [IpogopoxuTh M30JIALIIIO MEKITY
MOYEPHEHUE KaX- [MH KOJUJIEKTOpa BBICTY-| IUTaCTUHAMU Kosuiektopa. [locie atoro
JIOM BTOPOM WM |TAaeT W3OS KOJUIGKTOp B  CJy4yae  HaJ0OHOCTU
TPEThEN TJIACTUHBI o0rounth u ortuumdonats (1. 4.4.1

KOJUICKTOPA

«¥YX0/1 32 KOJUIEKTOPOM))

1.4 lletku  npo-
XKaT, CWIBHO IIIy-
MSAT; Ha KOJIJICKTO-
pe BHUIHBI CIICIBI
oOropaHusi;  KoJj-
JICKTOp TOYepHe,
€ro TMOBEPXHOCTh
BOJTHOOOpAa3Ha;
KOJUIEKTOp M IET-
KU CUJIBHO Harpe-
BaIOTCS

1.4.1 KonnekTop Herna-
KU UId ObET

Komnektop 00TOYNTH, H3OJISALMIO MEXKIY
IlacTUHaAMu  nponopoxuts (. 4.4.1
«YXxon 3a  KOJUIGKTOpoM»). buenue
KOJUIEKTOpa IOCJE ONepaluuii He JAO0JHKHO
npesbimiath 0,04 MM

1.4.2 Mexny I1uiacThHa-
MH KOJUIGKTOpA BBICTY-

[TponopoxuTh U3O0JISUIO MEXITY
IUIacTUHaMM  KoJutekrtopa. Ilocime atoro

MaeT U30JISIIIUS KOJUIGKTOp B  CJy4yae  HaJ0OHOCTH
o0rounth u ortuumdonats (1. 4.4.1
«YX0J1 32 KOJUIEKTOPOM))

1.4.3 HenpaBuibHO 110-| [IpaBuiibHO YCTAHOBUTH HIETKHU:

CTaBJICHBI MICTKHA TIOCIIC| PABHOMEPHO IO OKPY>KHOCTH IO YHUCITY

KaKUX-TMOO PEMOHTHBIX | KOJUICKTOPHBIX — IUIACTHH, OCh IIETKH

pabot JTOJDKHA OBITH napasuiesibHa ocH
KOJUICKTOpA.

PaccTostHue 10 MOBEPXHOCTH KOJUIEKTOpa
JIOJKHO OBITH OT 2 110 5 MM (pucyHok 10,
0), HOpMaJBHBINA 3a30P MEXKIY HIETKON U
oboiimoii — ot 0,1 1m0 0,3 MM
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[Tpogomxenue Tabmauis: 3.3.1

Haumenosaunue
HEHCITPABHOCTHU

BeposATHbIE TPUYNHBL

Mertonap! ycTpaHeHus

1.5 Kpyrooii
OTOHb TIO KOJI-
JEKTOpy, Tepe-
Opoc  BIeKTpu-
YECKOU IyTH

1.5.1 HenpaBunsHo pac-
MIOJIO’KEHBI IETKU TOCIe
KaKUX-JIM0O pPe-MOHTHBIX
pabort

[IpoBepuTh MOJIOKEHHUE IETOK 46

1.5.2 Kopotkue 3ambika-
HUSA BO BHEIIHEN IIETIN

O4uctuTh Hapy)KHbIE TOBEPXHOCTH
ANEKTPOABUTATENSE OT MbUIM U TPs3H,
3aUMCTUTh MECTa mepedpoca SIEKTPH-
YeCKOM JIyrd OT HAIUIBIBOB METala,
npouuInoBaTh KOJIEKTOpP, MPOBEPUTH
OneHHe KOJUIEKTOpa U YCHIIME HaXKaTHsl
HIETOK Ha KOJUIEKTOp (yCHJIME Ha)KaTHs
Ha WICTKY IODKHO ObITh (36+2) H),
MPAaBWJIBHO  YCTAaHOBUTh IIETKOJIEP-
xartenmu (pucyHok 10, a), mpoayTh
ANEKTPOABUTATEb CKATHIM BO3IYXOM,
U3MEPUTH COIMPOTUBIICHUE HW3OJIALINU
OOMOTOK 3JICKTPOJABUTATENS] OTHOCH-
TEJILHO KOopITyca.

ComnpoTuBiieHHE U30JISUA  OOMOTOK
AIEKTPOABUTATENS OTHOCHUTEIHHO
KOpIyca JIOJDKHO OBITh HE MEHEe:

-B XOJIOJJHOM COCTOSIHUM 3JIEKTPO-
nsurateist 10 MOw;

-B HArpeToM COCTOSIHUM  3JEKTPO-
nsurareias 3 MOwm
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[Iponomxenue Tadbnuuel 3.3.1

HaunmenoBanne Mertone! ycTpaneHus
BeposTHbIe pyuYnHbBI
HEHUCIPABHOCTH

Kopnyc
WETHOAL PRATENN

Konnexrop

oy e e e

0)

Pucynok 10 — ITonoxeHue meTkoaeparenen

[erkonepxkarenu 16 HEOOXOOUMO 3aKpENUTh, MOJB3YICH CICTYIOINIMMHU
MpaBUJIAMH:
- B3aMMHO NEPHEHIUKYISPHOCTh OCEN OKOH COCEHUX IIETKOJAEpKaTEIEH;
- OCH OKOH IIETKOJIepKaTeliel JOJKHBI COBMAAATh C OCSIMU IJIABHBIX MOJIFOCOB;
- IIETKOJEpKaTeIu JODKHBI OBITh PaBHO yJajeHbl OT pabodeil MOBEPXHOCTH
KOJJIEKTOPA C 3a30pOM OT 2 10 5 MM.

2 [lonmwxkennoe (2.1 YBnaxxneHnue u3oisi-| OTKPBITh KOJUIEKTOpHBIE JOKH 4, 9 u
COTPOTHUBIIEHUE  |IIUM OOMOTOK MPOCYHIUTh OOMOTKH CYXHM CXaTbIM
W30JISLHAH TemibsiM Bo3ayxoMm ot 60 mo 70 °C or
IIOCTOPOHHETO MCTOYHHUKA U IOBTOPHO
IIPOBEPUTH COIIPOTUBJICHUE U30JIALINH.

B Hauvanme Cymkud CONpPOTHBIICHUE

U30JISILIVH MOJKET HECKOJIBKO
CHIDKATBCS, 3aTeM HadHeT OBICTPO
pactu.

W3mepenne compoTUBIEHUSI OOMOTOK
BecTtu Meraommerpom M1100 na 1000
B, xmacc Tounoctu 1,0
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[Tpogomxenue Tabmauis: 3.3.1

HaumenoBaunue
HEHUCITPABHOCTHU

BeposiTHble TpUYMHBI

Mertonbl ycTpaneHus

2.2 3arpsi3HeHue OaHIaxa
Ha HA)KUMHOM KOHYCE

[TpouncTuth Oanmax HIETKOM,
MPOTEPETh €r0 YUCTOW  BETOUIBIO,
CMOYEHHON TEXHUYECKUM CIUPTOM

NI CHI/IpTO-6€H3HHOB0ﬁ CMCCBhIO

2.3 Mexannueckoe To-
BPEKICHUE M30JIAIIHHA BbI-
BOJHBIX IIPOBOJIOB  HJIU
paspylIcHHE VIUTOTHU-
TEJIbHBIX BTYJIOK

BoccraHoBUTh pa3pylIeHHYIO U305~
U0 W YCTaHOBUTb TPUYUHY €€
pa3pylieHus

3 [leperpen
TIO/TIIATTHUKOB

3.1 3arpsi3HeHue MO -
HUKOB Ipu cOOpke, 3a-
TpsI3HEHHAs CMa3Ka, W3-
OBITOK WM HEIOCTATOK
CMa3Kd B  TIOJIIUITHU-
KOBBIX  y3/1aX, CMeEIIHU-
BaHME CMa30K pPa3HbIX Ma-
POK,  HW3HOIIEHBI  WIH
pa3pyIieHbI JeTau
MOJAIIUITHAKOB, TOAIIHUII-
HUKH  yCTaHOBIIEHBI  C
MEPEeKOCOM, MaJlbl  pa-
TUadbHBIC  3a30pBI B
MOAMINITHAKAX, TPCHHE B
VIUIOTHEHUSX  TTOZIIINII-
HUKOBBIX Y3JIOB

[IpousBecT peBU3UIO MOANIMITHUKOB
47, 48, BTYJIOK W TOMIIUAITHAKOBBIX
muToB 1, 2. YcTpaHuTh 3aMedeHHBIE
HEJOCTAaTKH, 3aMCHHUTH IOMIIAITHUKH
(m. 443 «/lemoHTaX HM  MOHTaX
MTOAIITUITHUKOB) )

4 TIoBBINIIEHHBIH
U3HOC M CKOJIBI
MIETOK

4.1 Vickpenue
4pe3MEPHOE Ha)KaThue
HIETOK Ha  KOJUIEKTOp,
3a30pbl MEXKy IETKAMHU U

IIETOK,

[IpoBepuTh TMPaBUIBLHOCTH  COOPKH
[IETOYHOTO anmapara, yCUiInue HaKaTus
Ha 1meTky 46 momxHO ObITh (36+2) H,
BOCCTAHOBUTH Pab0OYyI0 MOBEPXHOCTh

CTEHKaMH OKOH IIETKO-| KOJJIEKTOpa,  MPOCYIIUTh  IIETKH,
JiepKaTene BhIIe JTOMYyC-| CKOJIbI IIETOK npunuMdoBaTh
TUMOTO, OMEHHE KOJIJIEK-| MEJIKO3epHUCTON  mmKypkoil.  [lpwm
TOpa BBIIIE JOMYCTUMOIO,| HEOOXOJIUMOCTH  3aMEHUTh  IIETKH,
3arpsi3HeHa pabodyasi I0-| ImeTKoaepkaTenu 16
BEPXHOCTh  KOJUIEKTOPA,
HEeKa4YeCTBEHHasi 00paboT-
Ka pabodeil MOBEPXHOCTHU
KOJUIEKTOpA, ChIpbIE ILET-
KH
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[Tpogomxenue Tabmauis: 3.3.1

HaumenoBanue

BeposiTHbIe MpUYUHBI Mertonbl ycTpaneHus
HEUCITPaBHOCTH
5 IIpoboii uzong- |5.1 YenaxuHenue u3ons-| [IpoBepuTs conmpoTHBIEHHE H3OJSAIUU
100505 MU, ocliabieHune Kpemn-| (Tabmmma 2.2.2), OTKPBITh KOJIJIEKTOP-

JICHUs] COCAMHEHMU BbI-| HBIE JIOKA W TMPOCYIIUTH OOMOTKH.
BOJIOB U Mexanuueckoe | [Ipu nmpoboe BrIBOAA WM COETMHEHUS
HOBPEXJCHUE UX H30JIsi-| BOCCTAHOBHUTH IOBPEXKACHHYIO H30JIs-
UM,  XpynKocTs M| uuio. Ilpy HEBO3MOXHOCTH ycCTpa-
TUTPOCKONIMYHOCTh H30-| HEHUSI TOBPEXKICHUI MOJIOCHBIE Ka-
JSIMUA U3-32 OOJNBIIUX U | TYIIKH, WK SKOPb 13 ¢ MOBPEKICHHOM
JUIMHHBIX ~ TIEPETPEBOB| M30JSAIMEN 3aMEHHUTD

OOMOTOK TIpH TEperpys-
Kax dJEKTPOABUTATES,
€CTECTBEHHOE CTapeHHe
U30JISIIIMMA, MeXaHu4ec-
KH€ TIOBPEXKICHHUS H30-
JUMUA TpU pa30opke U
cOopke AIEKTPOJBHU-
ratensi, IepeHanpsxe-
HUSL TpU  BHE3AIHbIX
oOpbIBax  Ilemeu, Io-
BPEXKICHUS 00OMOTKH
SAKOpSl MpU YKIAJKE €ro
HE Ha CHEIHUAJIbHBIC
IPOKJIATKU

3.4 Mepbl 06e30MaCHOCTH MPH IKCITYATANMHU JIEKTPOABUTaTEs

[Ipu ycraHoBKe, OOCIy)KMBAaHMM M  OKCIUTyaTallMd  3JIEKTPOJBUTATEINS
HE00X0AMMO COOJIIOIaTh MPaBUIIa TEXHUKU O€30IaCHOCTH, PUHSATHIE Y oTpeduTens. K
00CTY>KUBAHUIO JIEKTPOJABUTATENIS JAOMYCKAIOTCS JIUIA, MPOIISANINE MPOBEPKY 3HAHUIN
no IlpaBmimamM TEXHHWYECKOW OKCIUTyaTallMM 3JIEKTPOYCTAHOBOK IOTpEOUTENEH,
[IpaBunaM ycTpoHCTBa SJIEKTPOYCTAHOBOK U TMpaBWJIaM TEXHUKH O€30MMacHOCTH,
M3YYHMBIINE YCTPOMUCTBO U MPABUIIA SKCIUTyaTalluy JAHHOTO 3JIEKTPOBUTATEIIA.

be3onacHocTh  mpu  OOCHYXUBAaHUU  DJIEKTPOJBHUraTeNi  COOTBETCTBYET
tpeboBanusim ['OCT 12.2.007.0, TOCT 12.2.007.1, TOCT 12.1.004, [IOT22 wu
Hacrosero PO.

[Ipu pabGoraromiem aBTocamMocBaje WM MpU  padoTaroleM  Au3ese
ANEKTPOJBUTATENb HAXOJUTCA TIOJI OMNACHBIM JUJIsi OOCIYKMBAIOIIETO TEepcoHala
HamnpsokeHueM. [losToMy, BBIMOJHEHWE KakUX-THMOO paboT MO TEXHUYECKOMY
OOCITY’>)KMBaHUIO WM PEMOHTY DJEKTPOABUTATENA, MPOU3BOAUTH TOJBKO TMIPH
HepaboTaloIeM JIu3ene.
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4 TEXHUYECKOE OBCJIY’ KUBAHUE

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

npeonpuamus. He oonyckaemcs ycmanoséka Ha 00HOM 3jeKmpoosucamene wemokx
DPA3HbIX MAPOK, PA3HLIX KOHCMPYKYULL.

Hcnonvzosamo NOOWUNHUKU c

2apaHmMuHbIM CPOKOM Ha aeKmpooguzameine!

ucmexkuum

4.1 O0mue ykazanus

Jia obecriedyeHs] MCIPABHOTO COCTOSIHUA 3JIEKTPOJABUraTessi HEOOXOIHUMO
IPOBOJUTH TIIATEJIBHBIA YXOJ 3a HUM B COOTBETCTBHU C YKa3aHUSAMHU HAaCTOSIIETO
PYKOBOJICTBA 10 KCILTyaTALUH.

K oOcnyXMBaHMIO 53JIEKTPOABUTATEN JOMYCKAIOTCS JIUIA, MPOIIEIIINE
IIPOBEPKY 3HaHWM 1O IIpaBHiaM TEXHUYECKOW OHKCILUIyaTallMM JJIEKTPOYCTaHOBOK
norpeduteneii, IlpaBunaMm ycTpoilCTBa SJIEKTPOYCTAHOBOK M TMpaBWIaM TEXHUKH
0€e30MaCHOCTH, HW3YYUBIIME YCTPOMCTBO W TMpaBWja SKCIUTyaTalldd JaHHOTO
ANEKTPOABUTATEIIS.

Heooxooumo npu npoeedenuu kKaxcoozo TO rnekmpoosucamens oOenamsv
ommemky 6 nacnopme, é pazdeie «Yuem mexuuueckozo oocayrcusanusny. Konuro
CMPAHUUbl NACHOPMA C 04epeoHoll 3anucvio 0 nposedennom TO Heodxooumo
omocaambs ¢ Omoen MeXHUUecK020 KOHMPONA NPEONnPUAMUA — U320MOBUMENA:
000 «Cubrnekmponpueoo» 630088, 2. Hoeocubupck, yn. Ilemyxoea,69/5; ¢axc:
8 (383) 285-00-26.

Buasl 1 mepuoaMYHOCTh TEXHUUYECKOTO OOCTY>KUBAHUS JJICKTPOABUTATENS B
3aBUCUMOCTH OT CPOKOB AKCILTyaTalluy MpuBeIeHbI B Tabuie 4.1.1.

Tabmuua 4.1.1

HanmMmenosanne Bug0B
TEXHUYECKOTO 00CITyKUBaHUS

[TepnoMIHOCTH TEXHUUYECKOTO
00CITyKUBaHUS

ExenneBnoe oocnyxuanue (EO)

ExxenneBno

Texuuueckoe odcnyxupanue 1 (TO-1)

Uepes kaxapie 250 yacos

Texuuueckoe odcnyxupanue 2 (TO-2)

Uepes kaxapie 500 yacos

Texunueckoe odcayxkuBanue 3 (TO-3)

UYepes kaxnasie 1000 gacos
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4.2 TlopsiAoK TeXHUYECKOT0 00CTyKUBAHUS JIEKTPOABUTraTe sl

[Topsimok

tabimue 4.2.1.
Tabmura 4.2.1

TCEXHHUYCCKOTO

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

Buner | HanmenoBanue o0ObeKTa
Texunueckue TpedOBaHUs

TO TO u paboTsI

EO 1 TIlpoBeputps BHemHHM | Kpbllliku cMOTpOBBIX JIOKOB 4, 9 JOKHBI OBITH
OCMOTPOM COCTOSIHHE | 3aKPBITHI U IUIOTHO NPHUJIEraTh IO BCEMY IIEPUMETDPY.
3aMKOB M YIUIOTHEHUH | BbIBogHBIE 1pOBOAA  JODKHBI  OBITH  HAJEXKHO
CMOTPOBBIX  JIIOKOB M | 3aKPEIJICHBI U HE UMETh ITOBPEXKICHUN
BBIBOJHBIX IIPOBOJIOB
IIEKTPOABUTATEIIS
2 Ilposeputh otcyrer- | [Ipn HEOOXOAMMOCTH OYUCTUTDH FNEKTPOABUIaTENb OT
BUE€ Ha HAPYXHBIX I10- | OTHEONACHBIX  MAaTEpPUAJIOB:  IOATEKOB  TOproye-
BEPXHOCTAX AJIEKTPOJBHU- | CMA30YHBIX MAaTEPUAIIOB, YTOJIBHOW WUIIH U JIP.
raTessi OTHEONacHbIX Ma-
TE€pHUAJIOB

TO-1 |1 IIposectn oOcayxu- | B nmomHoMm o0béMe
BaHue kak B EO
2 llponyts BHyTpeHHHE | OUMCTUTH OT TIpsI3d HApPYKHYIO IOBEPXHOCTh

IIOJIOCTH  DJICKTPOJIBHTa-
TEIS CYXUM  CXKAaThIM
BO3JTyXOM

3JIEKTPOABUTATEIISI, CHATH KPBIIIKA CMOTPOBBIX JIFOKOB
4, 9, NpOYHCTUTH KOJUICKTOPHYIO Kamepy, MpPOAYTh
AJIEKTPOJBUTATENIb  CYXHM  CKaThIM  BO3yXOM.
JlaBnenne Bo3ayxa 10mkHO ObITh OT 0,2 10 0,25 MIla

3 Ob6cnyxuBaHue Ie-
TOYHO-KOJUJIEKTOPHOTO
y3na. [IpoBepka oTcyTcT-
BUSI 3aBUCAHUSI IIETOK

YO6enuthcs moaepruBaHueM, 4TO IeTku 46 B
meTkoaepxkatene 16 mepeMemarTcs  CBOOOTHO.
JIByCTOPOHHMHM 3a30p MEXKIy UIIETKOM W OKHOM
HIETKOJIepKaTeNs TokeH ObITh B mipeaenax ot 0,1 go
0,3 mm. Ecnu metkn nepeMemarorcs Tyro, BBIHYTh UX
u3 HETKOAEpKaTeNen MPOYUCTUTH OKHa
HIETKOJAEPKATENEd YUCTOW BETOUIBIO, CMOYEHHOU
TEXHUYECKUM CHUPTOM WM  CIHUPTO-OCH3UHOBOM
cMechlo. Eclii mepeMelleHno MEeTKM MENIaeT Kakoe-
aM00 MEXaHWYECKOEe TMOBPEKICHUE IIETKOAEpHkKa-
TEJsl — YCTPAHUTh TOBPEKICHUE.

BricoTa M3HOIIEHHOMN MIETKH OKHA OBITH HE MEHEe
25 mM. Illetkn co ckojgoM paboueil TOBEPXHOCTH
npuinndoBaTh MEJIKO3EpHUCTOM ImIKypkou. Ilpu
HeoOXxoauMocT 3ameHuTh. llleTkn co  ckosiom
paboueit moBepxHocTH Oosee 10 % AOMKHBI OBITH
3aMEHEHBI, HE3aBUCUMO OT CTENEHU U3HOCA IO
BBICOTE.

[Tpu 3ameHe meToK pyKOBOJACTBOBATHCA I1. 4.4.2
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[Tponomxenue Tadnuubl 4.2.1

Buner | HaumeHnoBanue o0bekTa T X HIHECKIE TheGOBAMIS
TO TO u paboThl P
TO-1 |4 Ilpoepka coctostHus | [logTsHyTs  raiikm  OonroB 45,  Kpemsimmx

KPOHIIITCHHOB, H30JIATO-
poB M 000WM IIETKO-
JiepKarTenen

nieTkoAepxkaTeau. MOMEHT 3aTSKKU TaeKk A
KpEIUICHHS IeTKoAepkaTeneit 16 — 162 H m.
[oatanyts Gonter M16%x40 (pucyHok 6), Kpemnsiiue
IJACTUHBI C MIETKOJEPKATEISIMUA K KPOHIITEHHAM, U
6onter M16X65 (puCyHOK 6), Kpemsiiue KOJbI0 C
KpOHUITEMHAMHM K IIUTY. MOMEHT 3aTsKKM OOJITOB —
100™° Hwm.

[IpoBepuTh HENOCTHOCTh NPYXKUH MIETKOJEp KATENS,
nepekoc  O0OMMBI  OTHOCHTENIBHO  KOJUIEKTOpA,
pPacCTOSIHUE OT HIDKHEro Kpas 00OMMBI 0 padoueit
MOBEPXHOCTH  KoJuiektopa (pucyHok 10). 310
PAcCTOsTHUE IOJHKHO OBITH OT 2 710 5 MM.

Ha xponmreiiHax M M3014TOpax HE JOKHO OBITh
TPEIIUH, TOBEPXHOCTh HUX JOJKHA OBITh YHCTOM.
OuncTky 000MM IIeTKOJEpKaTelied MPOU3BOIUTH
JKECTKOM BOJIOCSHOM IIIETKOM, YHCTOW BETOIIbIO,
CMOYEHHON TEXHUYECKUM CIOUPTOM WIH CHOUPTO-
OEH3MHOBOI CMECHIO.

I[Ipyu oOHapyXeHUHM TpEeUMH Ha TMOBEPXHOCTH
M30JIATOPOB M KPOHIITEHHOB,  M30JSATOPHl U
KPOHILITEHHbl 3aMEHUTh HOBBIMHU, HE HMEIOUIUMHU
ne(heKTOoB

5 TlpoBepka cocTOsIHUS
KOJUIEKTOpa

3arpsi3HEHHYI0 MOBEPXHOCTh KOJUIEKTOpa M OaHmaxa
HAa HaXMMHOM KOHYCE MPOTEPETh YUCTON BETOUIBIO,
CMOYEHHOW TEXHHUYECKUM CIOUPTOM WJIH CIUPTO-
OEH3MHOBON CMECHIO.

PabGouast mOBEpXHOCTH KOJUIEKTOpa JOHKHA OBITh
JIaKOW, TOJUPOBAHHOM, KOPUYHEBOTO  WJIU
KpacHOBATOTO IIBETA.

PaBHOMEpHOE TOTEMHEHHME KOJUIEKTOpa O€3 CleIoB
mojarapa CBHIETEIBCTBYET O HAJUYMM TOHKOTO U
OYEHb  IUIOTHOTO  CJOSI  OKUCH  (TOJUTYPHI),
PEIOXPAHSAIONICTO  KOJJIEKTOP OT HM3HOCA U
yIJIy4IIarniero kommyraiuto. [lomutypy HeoObxoaumo
COXpaHsATh, W NUIM(POBATH KOJUICKTOP TOJBKO B
ciIydae, €Clid OH UMEET CJIeJIbI To/Irapa, OTUIaBIICHUN U
IIEPOXOBATOCTEH, BBI3BIBAIOIIINX gpe3MepHOe
HCKpPEHUE MIETOK.
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[Tponomkenne Tabmmimt 4.2.1

Buner | HaumeHnoBanue o0beKTa
Texnuueckue TpedboBaHus
TO TO u paboTsl

TO-1 [Ipy HanMMuuMU CUIBHBIX MOJATapoOB, MPUBEIIINX K
OIUIaBJICHUIO KOJUIEKTOPHBIX IUIACTUH, 3aJUPOB
paboueit MOBEPXHOCTHU KOJUIEKTOpa u
HEPaBHOMEPHOTO €€ W3HOCa, 3JIEKTPOABUIATEIb
ClelyeT JEMOHTHPOBAaTh, KOJUIEKTOP MHPOTOYHUTH,
MPOJIOPOKUTE  MEXKIAMEIbHYI0  HM30JLALHMI0 U
ormuudosath (1. 4.4.1, pucynox 11)

TO-2 |1 IlpousBectu oOciyxu- | B monnom o6béme

Banue kak B TO-1

2 3aMepuTb H3HOC IIe-
TOK W TNpU HEOOXOIH-
MOCTH 3aMCHHUTH UX

3aMeHy MIETOK MPOHU3BOAUTH IO MEpe H3HOCca
COTJIACHO peKOMEeHAausM 11. 4.4.2.

[Ipu 3ameHe mEeTOK X HEeOOXOAUMO MPUTEPETH Ha
MPUCHIOCOOJIEHUH [0  PaJuyCy  KOJJIEKTOpa
CTEKJISITHHON IIKYPKON WJIM MPUTUPKY BBITIOJIHSAIOT
MHOTOKpPATHBIM TNPOTACKMBAaHUEM HUTM(POBATBHON
mKypku ¢ 3epauctocteio M50-IT mo 'OCT 3647
MEXIy KOJUIEKTOPOM M WIETKAMHU B OJHOM
HaIlpaBJICHUH.

[Inomans npuTepTON IMIETKH JOJDKHA OBITh HE
MeHee 75 % KOHTaKTHOW MOBEPXHOCTH IMIETKU. Bo
n30eKaHue 3aKpyIJIeHHs YIIOB IIETKH MpHU
MPUTUPKE, NUTU(OBATBHYIO MIKYPKY HEOOXOAMMO
OPHKUMATh K KOJUJIEKTOPY Ha OOJIBILION ayTe

3 IIpoBeputTh COCTOSIHUE
U30JIAIUA 00MOTOK
AJIEKTPOJIBUTATENA U 3a-
MEpUTh €€ COIpPOTHUBIIC-
HHE

ITpu ocmoTtpe sikopst 13 HEOOXOIUMO TPOBEPHUTH
cocTosSHHEC OaHJakel, KIMHBEB U  HM3OJISIUHN
obmoTok. He momyckaercsi CKOIJICHHE YroJIbHOMN
NbUITM  HA TOBEPXHOCTH SKOPS M KaTyIleK
noJifocHbIX. JIOOOBBIE YAacTH OOMOTOK MPOTEPETh
YUCTOM BETOIIbK), CMOYEHHOM TEXHUYECKUM
CIIUPTOM  WJIKM  CIHUPTO-OCH3MHOBON  CMECHIO.
HenoctynHble 11 NpOTUpaHUS 4YacTH JBUTATENs
OpoOAyTh CYXHM  CXaTbiM  BO3AYXOM  TIOJ
nasaeHueM ot 0,2 go 0,25 Ml]a.

CoenuHUTENbHBIE MPOBOJIA HE JOJIKHBI KacaTbCs
TTOJIBYDKHBIX YacTEH JBUTATEIS, M HA M30JISAIIUN HE
JOJDKHO OBITH TOBpexaeHuid. [loBpexaeHHbIe
MecTa WU30JS1MA OOMOTOK 3auM30JIUpOBATh U
OKPBITh AMaibio KO-911,
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[Tponomkenne Tabmmip 4.2.1

Bunnr
TO

HaumenoBanue
o6bekTa TO u paboThl

Texnuueckue TpedoBaHUsA

TO-2

ComnpoTtuBiieHue U30JISIIIUU 00OMOTOK
ANIEKTPOJIBUTATENS] OTHOCUTENBHO KOpIyca JOJIKHO
OBITb HE MEHEE:
-B XOJIOJTHOM
10 MOw;

-B HATPETOM COCTOSTHUH AIeKTpoaBuraTess — 3 MOw.
Ecnu conmpoTuBieHrE HU30JISIIIUM MEHBIIE YKa3aHHBIX
3HAQYEHUM, TO IJICKTPOJBUTATENh MPOCYUIUTh CYXUM
TerbiM Bo3yxoM oT 60 no 70 °C OoT mOCTOpOHHETrO
HWCTOYHUKA U TOBTOPHO MPOBEPUTH COMPOTUBIICHUE
U30JISIUY.

B nHauvane cymiku CONpPOTUBICHUE H3OJSIUU MOXKET
HECKOJIbKO CHUKAThCS, 3aT€M HaYHET OBICTPO PACTH.
N3mepenne  compoTuBieHHS  OOMOTOK  BECTH
merommerpoM M1100 na 1000 B knacc Tounoctu 1,0

COCTOAHHM  JJICKTPOABHUIATCIIA  —

4 TlomoaHUTh CMa3Ky
MOJAIIMITHAKOB

[TonosHeHWE CMa3Kku TOAIIMITHUKOB BBITOJHUTH B
cootBercTBUM ¢ 1.4.3 pykoBojctBa «llononHeHune
CMAa3Km»

TO-3

1 IlpousBectu 0O6CIYy-

)kuBanue kak B TO-1,
TO-2

B nmomaoM 00BEME

2 IlpoBeputh ycuiue
HaXKaTHUs Ha MIETKU

Yeunue Haxatus Ha I1eTky 46 J10KHO OBITH

(3642) H, uamepsath THHAMOMETPOM Kjlacca TOUHOCTH
2,0

3 TlpoBeputh OueHue
KOJUIEKTOpa

Ecnu 6uenue kosnekropa okaxercs 6osee 0,08 Mm —
ANEKTPOJBUTATENh  JIEMOHTHPOBAaTh,  KOJIJICKTOP
POTOYHTH, U30JSIIIUI0O  MEXIy  IUIACTUHAMH
POJOPOKUTH M KOJJIEKTOp OTHUIM(OBaTh. bueHue
KOJUIEKTOpa TOCJIE Olepanuil He JOJDKHO MPEBBIIIATH
0,04 mm.

N3mepenne mnpou3BOAUTh WHAMKATOPOM YacOBOTO
tHIa ¢ nenou genenus 0,01 mm

Hpy-

THe
BUBI
TO

3aMeHa NOAIIUITHUKOB

[Ipu noctmxenun aBrocamocBasiom npodera 200 ThIC.
KM TPOBECTH 3aMEHY MOJIIUIHUKOB: IIAPUKOBOTO
paauagbHOTO OJHOPSIAHOTO mojamunauka 47 — co
CTOPOHBI KOJUJIEKTOPA, U POJMKOBOTO OJHOPSAHOIO
noAmunHuka 48 — co CTOPOHBI, MPOTHUBOMOJIOKHON
KOJUIEKTOPY.

JIeMOHTaX, MOArOTOBKY K MOHTaXy M MOHTaX
IIPOBOJIMTH B COOTBETCTBHUU C 1. 4.4.3.
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[Ipr cyxou morojge peKOMEHJOBAHO IPOAYBATh JJIEKTPOIABUIATENb CYXHUM
CKaThIM BO3J1yXOM KaxkJible 125 yacos.

DNEeKTpOABUTATENIM  BBIACPKUBAIOT 0€3 MOBPEXKIECHUH UM OCTATOYHBIX
nebopMaLuii aBapHiiHOE MOBBIIICHHE YacTOThl BpameHus 10 45 ¢ (2700 06/MuH.) B
TEUEHHE 2 MHUH.

4.3 [TonosHeHNe CMAa3KH MOIIINITHUKOB

B mporecce skcmtyaranud HEOOXOAMMO CBOCBPEMEHHO IOTOJHATh CMa3Ky
(Tabmuma 2.2.2) moamumHUKoB depes3 (5001£25) yacoB pabOTHI AJIEKTPOBUTATEIS.
KonmuecTBO cMa3ku 1715l IEPUOAUIECKOTO ITOMOTHEHUS:

. +10
- B IIAPUKOBBIM moamunauk 47 — 807 r;

. +10
- B pOJIMKOBBIN moammmnHuK 48 — 100" r.
[TonomHeHWe CcMa3KW MPOU3BOAUTH dYepe3 mTymnep 43, BBOpauyMBacMbId B

OTBEPCTHUS B HAPYKHBIX KPBIIIKAX MOIIIMITHUKOB 3, 36 (prCcyHOK 3).

4.4 TexHnuyeckoe 00CayKUBAHHE COCTABHBIX YacTeil u3aesausi

4.4.1 Yxo/ 3a KOJJIEKTOPOM

$565:15

2> 0.2

A0B°+5°

=al L )

S

Pucynok 11 - Otnenka miacTuH KOJUIEKTOpa
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[Tpu Hamuuu 3aTsHXKEK MEAU B MPOCTPAHCTBO MEXAY IutacTuHaMu 6osee 0,2 MM
YAQIATh WX, MO BO3MOYKHOCTH COXPAaHSsSl IMOJUTYPY Ha KOJUIEKTOpE. 3ayCEHLbl OT
3aTSDKEK MEIM yNAlsATh HEMETAUIMYECKOM INETKOM M CYXUM C)KAThIM BO3JyXOM.
KpymnHble 3ayceHLbl OT 3aTSHKKU MEIN yIAJIATh CIIELUAIbHBIM HOKOM — (DaCOUHUKOM.

[Iporouky, mIIMGPOBKY KOJJIEKTOpAa HPOBOAUTH TOJIBKO Ha BpPALLAIOLIEMCS
KOJJIEKTOpE, BO N30exkaHNe 00pa30BaHUsl MECTHBIX BBIPAOOTOK paboueil MOBEPXHOCTH.

[IpoTOouKy KOJJIEKTOpa BBINOJIHSIOT MPU IPEBBILIEHUH PaJdaibHOrO OUEHMS
0,08 MM, a TakKe INpPU HAIWYUU CWIBHBIX ITOATAapOB, NMPUBEAUIMX K OIUIABJICHUIO
KOJUJIEKTOPHBIX IIacTUH. Ilepen mporoukolr oOMOTKY sikops OOepHYTh Oymaroil, mo
OKOHYaHMHM TPOTOYKM MPOAYTH CXKATBIM BO3AYyXOM. BprIcTynanue OTIENbHBIX
M30JSIUMOHHBIX NPOKJIAJOK YCTPAaHWUTh, BBINOJHAA MPOJOPOKKY  KOJUIEKTOpa
cHeuuaIbHbIM HHCTPYMEHTOM.

[IpoTouKy ¥ IPOJOPOKKY KOJUIEKTOPA BBIIOJIHATH MO pa3MepaM, yKa3aHHbIM Ha
pucyske 11 .

[locne kaxaoil 0OpabOTKM KOJJIEKTOpA CHEUMAIbHBIM WHCTPYMEHTOM IS
IIPOJIOPOKKH YJAIUTh CIIPECCOBABIIYIOCS IbUIb U MEIHYIO CTPYKKY U3 Ma30B MEXIY
KOJUIEKTOPHBIMH IIJIJACTUHAMHU, YIIyOUTh MX, €CIU 3TO HEOOXOAUMO, CHSTH (hacku
(acouHUKOM 10 pa3MepaM, yKa3aHHBIM Ha pucyHke 11.

Jnga numdoBaHUS KOJJIEKTOpa Bajl  3JEKTPOABUTATENs] OTCOCAUHUTH OT
peaykropa. I[logate Ha 3akuMbl 2nekTpoaBuraresiss Hanpspbkenue ot 50 go 60 B
IIOCTOSIHHOTO TOKa OT IOCTOPOHHEro0 MCTOYHMKA. /[l BpamieHust JBUTATENs Ha
XOJIOCTOM XOJ1y YCTAHOBUTD Ha JIBAa COCEHMX LIETKOAEPHKATENS MO OJHON HIETKE.

Jist mmudoBanus npuMeHsTh nuMdoBanbHyo mkypky M-50I1 T'OCT 3647,
00epHYTh €€ BOKpPYI JE€PEBAHHOW KOJOJAKUM C PAAUYyCOM KpPHUBHU3HBI BHYTPEHHEH
MOBEPXHOCTH, PAaBHBIM PaINyCy KpHBH3HBI KoiuiekTopa (200+2) MM, ¢ yrioMm oxBaTa
menee 30, IlIupuHa MONOTHA UUTM(OBAIBHON MIKYPKH JOJKHA OBITH PaBHA LIMPHHE
paboyeil MOBEPXHOCTU KOJUIEKTOPA.

[locne uuMdoBaHUs W OYKMCTKM KOJUIEKTOPHYIO KaMepy HpOAYyTh CYXUM
CKaTbIM BO3yXOM M MPOYMCTUTh KAaHABKM MEXJy KOJUIEKTOPHBIMU IUIACTUHAMH
KECTKOU BOJIOCAHOW ILETKOM.

[leTku, KOTOpHIE HCIONB30BAIMCH MPU HUIM(POBAHUM, 3aMEHUTh padboOYnM
KOMIIJIEKTOM M BpallaTh 3JEKTPOJABUIATEIb B PEXKUME XOJIOCTOro Xoaa 30 MuH.

4.4.2 Oco0eHHOCTH 3aMEHBI IEeTOK

A]]PE,I[DCTEPE}KEHBE
Bo usbescanue 603m001cH020 nopasicerHus

INeKMPUYECKUM ~— MOKOM  UIU — MPABMUPOBAHUS  NEPCOHANA  BPAUAIOUSUMCSL
anekmpoosuzamenem He OONYCKAEMCsl CHUMAMb UIU YCMAHABIUBAMb WEMKU, K020d
NeKMpoosU2amesib Hax0OUmcs N00 HANPsAHCeHueM Uil 8paujaemcs.
A\ sEIVABRE
Ilpu 3amene ycmano8umb WemKu B8bINYCKA OOHO20
npeonpusmus. He oonyckaemcs ycmanoska Ha 00HOM 37iekmpoosucamene wemox
PA3HBIX MAPOK, PA3HLIX KOHCMPYKYULL.
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_ ceucanue mokogedywux npo8ooos WemKu ¢ Kopnyca

wemkoOoepacamenisi 6 CMOPOHY WUMA UIU NEeMYWKO8 KOJIeKmopd, a makice
nonaoaxue MmoKo8edYWuUx npo8ooos 8 NPOCMPAHCMBO Paboue2o X00a NPYHCUHBL.

3ameny meTok 46 mpou3BOAUTH MO Mepe u3Hoca. ll{eTku KpemsTcs K IiacTuHe

npu nomotu 6o0s1toB M8x16.48 mo I'OCT 7798 ¢ moakiiagbiBaHUEM IIaliObI-TpoBEpa
8.65T" mo TOCT 6402. MomeHT 3aTsKke st 6oitoB M8x16.48 — 16*% Hwm.

bonr M8x16.48

[Tait6a-rpoBep
8.65I

Pucynok 12 — Kperuienue metok

4.4.2.1 3aMeHa IETOK B KYPKOBOM IIETKOepaKaTee

[Monoxenie A [Tonoxkenie b

Nanen
L s

Pucynok 13 — [lonoxeHne HAXKUMHOTO MEXaHW3MA MPU 3aMEHE LIETOK

Jlns 3ameHbI meToK 46 He0OXOAMMO OTBECTH HAXKMMHOMU ITaJIe] M3 MOJI0KEHHS
A B nmoJjio:xxkenne b.
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4.4.3 JleMOHTa:X 1 MOHTAK NMOJIIUITHUKOB

17,18

16 Kamywka
dodaboyHozo

nonwca

Kamywka
2nabHozo

odMomka

nonca AKopA bonm M16x4558

(adda 16.650

n1]7

1

48

bonm M8x3558

banm M16x110.58
Wadda 16.657

ladda 8.657

36
32

Bmynka

bl

Konnekmop

Pucynok 14 — O0muii BUJ1 37€KTpOABUTATENS

tssrosoro DJII1-800

TexHonoru4ecKue NpucnocodJIeHust

[Ipucnocobnenne ausa 3aBogku (B marnutHyto | A7808-0179
CUCTEMY) ¥ BBIBOJIA SIKOPSI

CheMHUK JJ1s TOIIIUITHAKA CO CTOPOHBI KOJUIEKTOpa A7823-0151
CBheMHHUK /TS TTOAMIUITHAKA CO CTOPOHBI IPUBOJIA A7815-0029

CpE€MHUK J/KONBLIA YIUIOTHUTEIBHOTO CO CTOPOHBI
KOJUIEKTOpa

VYcranoBka HMHAYKOUOHHOT'O

ChEMHUK J/KOJIBIIA YIUIOTHUTEIHLHOTO CO CTOPOHBI
IpUBOJA

narpesa YMH 008-30/T-020

CuEMHUK 1711 000WMBI BHYTPEHHEH

A7815-0025

33
I'TINH.652441.006 PO
GPIN.652441.006 RE




4.4.3.1 JleMOHTaX NOAIIUITHHKOB

[Tpu 3aMeHe MOAMIUITHUKOB HE0OX0auMO (prucyHOK 14):

1) CHATB KPBIIIKY KOJUIEKTOPHOTO JtoKa 4 1 maTpyook 9;

2) OTCOCIMHUTH TTPOBOJ 24, COSTUHSIONTUHN MIEeTKoIepKaTeab 16 ¢ 100aBOYHBIM
MOJIFOCOM;

3) OTCOEAMHHUTH BBIBOJABI JTATYMKOB TEMIIEPATYpPbI, PACIOJIOKEHHBIX B IIUTaX
MOAIIUITHUKOBEIX 1, 2;

4) BBIHYTH IIETKU 46 u3 meTkoaepxkaresnei 16;

5) ¢ Topua Baja CO CTOPOHBI MPUBOJIA BHIBEPHYTH 00NT 44, CHATH MOTyMy(dTy
(¢manerr), ycranoBieHHyto Ha moBepxHocTH (E), 1 3aKpenuTh CbeMHUK;

6) c Topla Bajia CO CTOPOHBI KOJUIEKTOPa BBIBEPHYTh OONT 44, CHATH ONyMy Ty
(¢manerr), ycranoBieHHyto Ha moBepxHocTH (/1);

7) BeIBepHYTH Oo0nThl M16%x110.58 KpemsieHusi Hapy>KHOH MOAIIUITHUKOBOM
KPBIIIKA ¥ CHATH KPBIMIKY 3;

8) BbIBepHYTH OonThl M16x%45.58, kpensiue MNOAMMITHUKOBBIA MIUT CO
CTOpOHBI MpUBoAa 1 K CTaHUHE 5, OTKATh IIUT CO CTOPOHBI MTPUBOAA 1 OT CTAHUHBI O;

9) OCTOpO’XHO BBIHYTH SIKOPh 13 BMecTe€ €O WIMTOM MOIIIMITHUKOBBIM CO
CTOPOHBI MpUBOAA 1, pOJMKOBBIM MOJITUITHUKOM 48 U MIAPUKOBBIM MOITUITHUKOM 47

10) ynoxuth sikopb 13 Ha cenmooOpa3Hyr0 MOJACTaBKY C BOWJIOYHOM WU
PE3UHOBOW MOJKJIAIKOM;

11) ycranoBkoi maaykiuonHoro Harpea YHUH 008-30/T-020 cHsATh KOJBIIO
33, 3aTeM CHAThH MIAPUKOBBIN MOAMUIHUK 47 cheMHBIM ycTpoiicTBoM A7823-0151;

CpeMHOE yCTpOMCTBO
A7823-0151

47

Pucynok 15 — JlemoHTax NOAIIMITHUKOB
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12) CHATH IWHUT CO CTOPOHBI MpuBoAa 1 ¢ Kpblkol 36 ¥ HAPY>KHBIM KOJIBLIOM
POJIMKOBOTO MO ITUITHUKA;

13) BeIBepHYTHh O0JTHI M8%35.58 KperieHus] KpbIIIKA MOAIIUITHUKA U CHATH
KpBIIKY 306;

14) cHATH HAPYKHOE KOJBIIO POJUKOBOIO MOJAIIMIHUKA U3 IIUTA CO CTOPOHBI
npuBoja 1,

15) ycranoBkoi uuaykimonHoro Harpea YHUH 008-30/T-020 cHATH KOJIBIIO
32;

16) cbemubiM ycTpoiictBom A7815-0025 u A7815-0029 cHATh BHYTpEeHHee
KOJIBIIO POJMKOBOTO MOAIIUITHUKA 48 ¢ Basia 3JIeKTPOIBUTATEIS.

CpeMHOE yCTPOMCTBO
A7815-0029

Pucynox 16 — JleMoHTaX MOIITUITHUKOB

4.4.3.2 I1oAr0TOBKA K MOHTAXKY

[ToaroroBka K MOHTa)Xy MOAIIMITHUKOB BBITIOJHIETCSA B CIEAYIOLIEM IMOPSIKE
(pucynok 14):

1) mepen cOOpPKOW OYMCTUTH OT MBUIM M TPS3U KPBIIMIKKA TOIIIUITHUKOB,
MOCaI0YHBIC THE3/1A TIO/T MOAIIUITHUK TOIIITUITHUKOBOTO IITUTA 2;

2) TOpOMBITH YCTaHABJIMBAacMble TMOAMMUIHUKK B  6-7 %  pacTBOpe
TpaHc(hHOPMATOPHOTO WIIM BEPETEHHOTO Macia B OEH3MHE JI0 MOJIHOTO YAAJICHHS CMa3Ku
U MPOBEPUTH MX UCIPABHOCTh HAa CIYX BpallEHWEM HAPYXHOTO KoJiblia. McnpaBHBII
MOAIINITHUK HE JOJIKEH 3aeAaTh U ITyMETh;

3) NpoCyMIUTh MOAIIUITHUKY;

4) aHAJIOTMYHO TPOMBITh KPBIIIKH MOIIIUITHUKOB, MOCAJ0YHbIC THE3/a TOJ
MOIIUITHUKY U JJAOUPUHTHBIE KaHABKHU TMOAIIMITHUKOBOTO IITUTA CO CTOPOHBI MPUBOJIA
1;

5) mnpoayTh cxaThiM Bo3ayxoM. (CwmaszaTh MOCaJO4YHbIE MecTa JeTrajei
MOIITUITHUKOBBIX Y3JI0B cMa3koit JInton-24-MJIu 4/12-3 TOCT 21150;

6) 3amoiHUTh cMa3koit Jlnuton-24-MJIu 4/12-3 TOCT 21150 noxmmmnHuku 47,
48, momoctn A, b, B, I
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Pacxon cmasku Jlnton-24-MJIn 4/12-3 TOCT 21150:
a) NOJIIUITHUK APUKOBBINA 47 — 800+10
0) MOAIIMITHAK POJTUKOBBIHN 48 — 1000+10
B) mosoctb A — 70%0 r;
r) monocts B — 4070 r;
1) nosiocth B — 50 10 1
e) monocts I — 80+10
Heo0xoaumoe konnuectBO cMasku Jlnuton-24-MJIu 4/12-3 TOCT 21150 nHa nBa
MOIIMITHUKOBBIX y3J1a — He MeHee 2,04 k.

b r

B
PI/ICYHOK 17 — IloroJiHEHHME CMA3KH B IMOAIIUITHUKOBLBIX Y3J1aX

4.4.3.3 MoHTa:X NOAIINITHUKOB

MoHTaX MOIIIMITHUKOB BBITIOTHACTCS B CIICAYIONIEM mopsiake (pucyHok 14):

1) ycTaHOBUTH KPBIIIKY MOAIIUITHIKA 3 CO CTOPOHBI KOJIEKTOpa Ha Ba,

2) wHarpeTh NOAMMIHUK 47 W BHYTPEHHIOIO O0OWMy mnoamumnHuka 48 B
AJIEKTPONEYM UM TepMocTaTe 10 Temneparypsl oT 90 no 100 °C;

3) narpets kombla 32, 33 no temmnepatypsl ot 70 1o 80 °C;

4) HacaauTh MOAIIMIHUK 47 M BHYTPEHHIOIO 000iMY POJIMKOBOTO MOAIIUITHUKA
48 Ha Ban 10 yrnopa B 3aIJICYUKH;

5) nHacamuth Koibla 32, 33 Ha Bal 10 ymopa K BHYTPEHHHM OOOWMam
MOIITUITHUKOB,

6) 3ampeccoBaTh B IIUT CO CTOPOHBI MpuBoAa 1 HapyxHyr o000HMy
MOIITUITHHKA,;

7) YCTAaHOBHUTH KpBIIMIKY TMOJIIMITHMKA 36 B HIMT CO CTOPOHBI TpuBoAa 1,
BBEepHYB 00Tl M8%35.58;

8) yCTaHOBHTH IIUT CO CTOPOHKI MpuBoJa 1 Ha siKopb 13;

9) 3aBectu sikOpb 13 B cucTeMy MarHUTHYO 12;
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[TpucnocoOnenue st 3aBOJIKH
SIKOPSI B MAaTHUTHYIO CHUCTEMY
A7808-0179

Pucynok 18 — 3aBoaka sikopst B MArHUTHYIO CUCTEMY

A\ sEmviAERE
HpI/I 3aBOAKC SAKOpPsA B MArouTHYIO CHCTCMY CO6J'IIOI[aTI>

OCTOPOKHOCTh, M30€raTh KacaHus SIKOpsl M KOJUIEKTOpa MIETKOAEPKATENeH U KaTyIIeK
MAarduTHOM CUCTEMBEI.

10) BBepHYTH OOJITHI KPEIUICHHS HAPYXHOW MOIIMITHUKOBONH KPBIIIKU 36
M8x35.58 u  OGontet M16%x45.58, kpensiiue MOAMMITHUKOBBIA HIUT CO CTOPOHBI
npuBojaa 1 K cTaHUHE;

11) ycranoButh momymydtsl (dmannbl) Ha moBepxHocTsx /I, E. BeepHyTtb
0oxte! 44;

12) NOAKIIOYUTH JAaTYMKU TEMIEpaTypbl, pacloioKeHHble B muTax 1 u 2,
COTJIaCHO cxeMe noakiatodeHus natuukos ([Ipunoxenue B);

13) BcTaBUTH mieTKH 46 B mieTkoepxkarenu 16;

14) yCTaHOBUTD KPBILIKY KOJIJIEKTOPHOTO Jitoka 4 u marpy0ok 9.
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4.5 KoncepBauus

KoHcepBanus »iexTpojBurarensi 0O€ClEeYUMBAET CPOK COXPAHSEMOCTH [0
nepekoHcepBanuu 3 roga npu ycnoBusax xpanenus 2 no ['OCT 15150.

[Ipy nmepexoHcepBaMKM  HEOOXOAUMO  YIAJIUTh  CIEAbl  MPEIbIIyIIeH
KOHCEpBallMU, YOSTUThCS B OTCYTCTBUM KOPPO3UU Ha BCEX HAPYKHBIX METALTUYECKUX
MOBEPXHOCTAX 3JekTpojaBurareis. Crienbl KOppo3uu YHAIUTh (€CIU OHU €CTh) C
MOMOIIBIO CTEKJIIHHOM NUIM(GOBAIBLHOM MIKYpPKHM Ha Oymare, 3€pHUCTOCTbIO 8-16 1o
I'OCT 6456, cMoueHHOI B MallIMHHOM MacJie.

Mertannuyeckue MOBEPXHOCTH 3JIEKTPOABUTATENS, MOJBEPKEHHBIE KOPPO3HH,
00e3XupUTh (MMPOTEPETh BETOIILI0, CMOYEHHOW B OCH3WHE, TPOTEPETh CyXOH
can(eTKOH 10 TIOJIHOTO yIajaeHus OCH3UHA).

[TonroroBieHHbIE MecTa MOKPBITH TOHKUM ciioeM cMas3ku Jluton-24-MJlu
4/12-3 TOCT 21150.
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S XPAHEHHUE

VYcnoBust XxpaHeHus 3JEKTPOABUraTess — no rpymnmne ycinoBuid xpanenus 2 (C) no
I'OCT 15150 nnsa ucnonnenus Y XJI2 na cpok 3 roaa; 3 (OK3) mo I'OCT 15150 mns
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 xpanenust oT munyc 50 no mitoc 40 °C mis ucnonnenus Y XJI12,
ot munyc 50 no mitoc 50 °C nns ucnonnenus T2.

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

JInst XpaHEHUs DJICKTPOABUTATENS TOCIAE PEMOHTA HEOOXOJMMO MPOBECTH
KOHCEpBAIUIO 10 1. 4.5.
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6 TPAHCIIOPTUPOBAHUE

A\ srmVaEmE )
H320m06umejlb omkKdasvleaem 6 ZapaHmuuHOM

00CIYHCUBAHUU DTIEKMPOOBUSAMETISL, eClU IeKMPOoOosusamelb mpanCnOPmMupo8aics Ha
npeonpusmue — U3eomosumensd OJisi 2APAHMULIHO20 PEMOHMA 0e3 YCMAHOBNeHHOU HA
KOHey 6aJla CKoO®bl.

VYcnoBusi TpaHCHOPTUPOBAHUS  AJIEKTPOJBUraTelsi B YaCTU BO3JICUCTBUS
mexanndeckux ¢akropo — no rpymnmne C nmo 'OCT 23216; B yacTu BO3AEUCTBUS
KIIMMAaTHYeCKUX (DAaKTOPOB BHEITHEH CpeIbl — TaKWe JKe, KaK YCJIOBHUS XpaHCHHUS &
(OX3) mns ucnonnenuss YXJI2 mo I'OCT 15150, 9 (OXK1) ans ucnonnenus T2 1o
I'OCT 15150.

TpaHncnopTUpOBaHUE HJIEKTPOABUTATENSI U €ro KPEIUIEHUE B TPAHCIOPTHBIX
CpPEeACTBax JOJKHBI MPOU3BOAUTLCA B COOTBETCTBUU C NpaBUJIaMHU, JEUCTBYIOIIUMHU Ha
TpaHCHOpTe JAaHHOTO BUAa. [IpuMep yCTaHOBKHM SJIEKTPOJBUraTelis B TPAHCIOPTHOM
CpelICTBE MpeJCTaBIeH Ha pucyHke 19.

TpaHcriopTUpOBaHUE ANEKTPOABUTATENS JOKHO MTPOU3BOIUTHCS:

1) ¢ ycTaHOBJIIEHHBIMU Ha KOHIIBI Bayia BTyJkamMu u ckobout (ITpunoxenue b),
MpeI0XpaHstonieit Bai (MOAMIMUITHUK) OT OCEBOTO MEPEMEIIICHNUS,

2) ycCTaHaBIMBAaTh OJJIEKTPOIBUTATENb B TPAHCIOPTHOM CPEACTBE TOJBKO
MOTIEPEK JIBIKCHMs (HaAIlpaBJICHUE JIBIDKCHMSI TpaHCIOpTa JOHKHO COBHAAaTh CO
CTpEeJIKOW-yKa3aTelieM Ha Tape).

[lepen »skcmmyaranyeil TATOBOrO 3JEKTPOJBHrareisi yoOpaTb BCE  CIIEIbI
KOHCEpBALIHH.

Pucynok 19 — IIpumep yCTaHOBKH AJIEKTPOJBUTATEINS B TPAHCIIOPTHOM CPEICTBE
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7 YTUJIN3ALUA

BHCKTpOI[BI/IFaTCJIB IIOCJIC OKOHYAaHHUA CPOKa IJKCILTyaTalluMd HE MPCACTABJIACT
OIMaCHOCTH JJIA Opr}KaIOHICﬁ HpHpOI[HOﬁ cpcabl MW 3J0pPOBbBA UYCIOBCKAa H, B
COOTBCTCTBHUH C MCCTHBIM 3dKOHOAATCIbLCTBOM, B CIICOUAJIBHBIX MCpax 0e30macHOCTH
IIpHU YTUIIN3alluU HC HYKIACTCA.
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1 GENERAL INFORMATION
1.1 Introduction

This Operating Manual (hereinafter «RE») is designed to examine structure of
the traction motors EDP-800 (hereinafter «traction motor»), and is the Manual for
exploitation and maintaining for permanent readiness for operation. RE is designed for
the staff acquainted with the fundamentals of the electrical engineering, and the
structure of the traction motor.

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

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

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

- Traction motor log-book;

- Regulations for Operation of Consumer Electrical Installations;

- Safety Rules for Operation of Customers' Electrical Installations.

Climatic category NF2, T2 acc. to GOST 15150.

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

- EDP — DC motor;

- 800 — motor capacity, KW;

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

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

This RE contains safety warnings that must be followed during operation of
EDP-800 traction motor.

A WARNING  indicates a risk of being injured.

ATTENTION . . :
A 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 damaglng and to prevent failure of the safety measures.

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

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

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

Traction motor design is represented on Figures 1, 2.

Figure 1 — Design of EDP-800 traction motor
(commutator-side view)

Figure 2 — Design of EDP-800 traction motor
(drive-side view)

43
I'TINH.652441.006 PO
GPIN.652441.006 RE



2.2 Specifications

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

Table 2.2.1 — Rated values of the traction motor

Value
Parameter
EDP-800 NF2 EDP-800 T2
Capacity, kKW 800 720
Voltage, V 890 890
Current, A 980 882
Rated speed, rpm 600 600
Max speed, rpm 2000 2000
Efficiency coefficient, % 92 92
Rate of excitation, % 100 100
Armature winding thermal classification H H
Thermal classification of the main and F F
auxiliary coils
Operation mode S2 S2
Number of poles 6 6
Dimensions, mm 1200x1493x1200 | 1200x1493x1200
Weight, kg 4500 4500

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

for T2 category.

2. Relative air humidity — below 80 % at temperature of 15°C — for NF2
category; relative air humidity — below 80 % at temperature of 27 °C — for T2 category.
3. Class of operation relative to effect of the environmental mechanical factors

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

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

Parameter Value
EDP-800 NF2 EDP-800 T2
Resistance of coils insulation relative to the
case and to each other, MOhm, at least:
-at 20 °C 10 10
- at heated state 3 3
- after humidity resistance test 0,5 0,5
Armature winding thermal classification H H
Thermal classification of the main and E E
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 4500 4500
Accepted value of the vibration velocity,
mm/s, below 2,8 2,8
Model of trle EAGD bearings located on the 6326M.CA 6326M.CA
commutator’s side
Model of the FAG belz)irmgs located against NU 326M1.C3 NU 326M1.C3
the commutator’s side
Bearings grease * Grease Litol-24-Mli | Grease Litol-24-Mli
4/12-3 4/12-3
GOST 21150 GOST 21150
Total grease amount, kg 2,3 2,3
Model of brushes ¥ EG-841 EG-841

TU 16-538.218

TU 16-538.218

KLUS.685271.284 | KLUS.685271.284-01

(2x12,5)x40x50 (2x12,5)x40x50
Quantity of brushes 18 18
Figures of merit at 0.9 probability:
- overhaul time, thous. of operational km, 200 200
dump truck;
- assigned timelife till discarding (frames, 10 10
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.

2.3 Traction Motor Structure

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

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

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

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

The motor frame 5 has two hatches used for serving the brush assembly and
cooling air inlet. One hatch is normally closed with cover 4, the other has the pipe
connection 9 to provide the cooling air inlet.

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

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

The core components of the traction motor are: magnetic system 12, armature
13, end shields 1, 2, and brush holders 16 mounted on the end shields at the
commutator’s side.
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Figure 3 — EDP-800 traction motor
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2.3.1 Magnetic system

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

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

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

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

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

a)

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

Traction motor armature 13 (Figure 5) is a core consisting from the sheet
electrotechnical steel wound on the shaft; winding laid in the core slots; and a
commutator mounted on the shaft. Armature winding is a common lap winding with
equalizing connections that is connected with commutator’s copper plates.

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

Commutator plates are joined in a circle and are clamped by the commutator
KosnexTopHble miacTuHbl, COOpaHHBIC B KpyT, 3akuMaroTcs Sleeve and a pressing cone.
Mica collars are mounted between commutator’s plates to isolate them against the
sleeve and the pressing cone.

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

Armature winding

Shaft

1%

34

Armature core

Commutator

Figure 5 — Armature of traction motor
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2.3.3 End shields

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

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

7 ' 26 42 46
45 4 -
Nut M8-7H
Washer 8.65G o
asher 8. v
3 N
Washer 8x1.4.01.08kp §
<

Protect. washer Bushing
Bolt M10x25 E -

Washer 10.65" -

A - »
-
® -
-
o .-
26 e = -
6 .-
2 -
- -
Embranchment ol Bolt M16x40
_Bolt MI6x65 Washer 16.65G
_Washer 16.65G|
Splint 4x36

Figure 6 — End shields of the traction motor
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2.3.4 Temperature sensors

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

Temperature sensors are the thin film sensors 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. Max DC voltage applied to the harness
contacts is 300 mV, max measurement current is 3 mA.

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

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

Figure 7 — Temperature sensors
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2.4 Labeling

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

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

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

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

Figure 8 — Example of the traction motor labeling
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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.

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.

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

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

J % 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);

3) unscrew bolts from the shat end to release the shaft ends from sleeves;

4) remove the cardboard that plugs the commutator’s hatches holes;
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5) wipe the commutator’s working surface with a clean cloth wetted with
technical alcohol or the alcohol-gasoline solution;

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

7) low the traction motor with the dry compressed air and test the insulation
resistance. 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 |1.1.1 Commutator is dirty Wipe the commutator with a clean
sparkling cloth wetted with technical alcohol or

the alcohol-gasoline solution

1.1.2 Improper selection of
brushes after any repair works

Replace brushes 46 for the brushes
indicated in Table 2.2.2

1.1.3 brushes are seized in the
brush holder cartridge

If brushes 46 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 46 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 10)

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 46 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 45, which fasten
brush holders 16. The nuts tightening
moment to fasten the brush holders
must be 16" N.

Tighten bolts M16x40 (Figure 6) that
fasten plates with brush holders to
brackets 7, and bolts M16x65 (Figure
6) that fasten the brackets ring to the
shield. The bolts tightening moment is
100" Nm

1.1.8 Uneven pressure force on
brush holders” springs on
brushes

Make sure the springs location on
brushes 46 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

1.1.8 Uneven pressure force on
brush holders’ springs on
brushes

Make sure the springs location on
brushes 46 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

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

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

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

1.3 Blacke-|1.3.1 Insulation is visible| Slot the insulation between the

ning of each
second or
third plate of

between the commutator plates

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

the commu- ce»)

tator

1.4  Brushes |1.4.1 Unsmooth surface of the| Grind the commutator and slot the
vibrate, make |commutator, or the| insulation between the commutator
excessive commutator runouts platess (Par.4.41 «Commutator
noise; the maintenance»). The runout must not
commutator exceed 0.04 mm

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

has the wave-
form surface;
brushes  are
heated
excessively

ce»)

1.4.3 Brushes are mounted
improperly after any repair
works

Correct brushes position to place
them at equal circular distance based
to the amount of commutator’s
plates. The brush axis must be in
parallel with the commutator’s axis.
The distance to the commutator
surface must be 2 to 5 mm (Figure
10, b), the normal gap between the
brush and the cartridge is 0.1 to 0.3
mm

58
I'TINH.652441.006 PO
GPIN.652441.006 RE



Table 3.3.1 (continued)

Fault Probable reasons Methods of elimination
1.5 Flashing |1.5.1 Brushes are placed| Check position of brushes 46
on improperly after any repair
commutator, |works

arching effect

1.5.2 Short circuits of the
external circuit

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

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

- 10 MOhm for the cold traction
motor;

- 3 MOhm for the heated motor

Figure 10 — Position of brush holders
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Table 3.3.1 (continued)

Fault

Probable reasons

Methods of elimination

Follow these rules to fasten brush holders 16:
- axes of the neighbor brush holders’ windows must be mutually perpendicular;
- axes of the brush holders’ windows must coincide with the main pole axes;
- brush holders must be equally-spaced from the working surface of the
commutator, with the gap of 2-5 mm.

2 Reduced (2.1 Dumping insulation| Open commutator’s hatches 4, 9 and
insulation wetting dry windings with the dry warm
resistance compressed air with the temperature
of 60-70°C supplied from the
external source, then repeat the

insulation resistance test.

In the beginning of drying the
insulation resistance can be reduced,
but later it will grow rapidly.
Measure insulation resistance with
the  megohmmeter M1100 on
1000 V, accuracy rate 1.0

2.2 Contamination of the

pressing cone band

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

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

Recover damaged insulation and
discover reason of its destruction

3 Bearing
over-heating

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 47, 48 sleeves and
end shields 1, 2. Eliminate
discovered faults, replace bearings
(Par. 4.4.3 «Assembly and
disassembly of bearings»)
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Table 3.3.1 (continuation)

Fault

Probable reasons

Methods of elimination

4 Increased run-out
and fractures of the
brushes

4.1 Brushes sparkling,
overpressure of brushes
onto the commutator,
gaps between the
brushes and walls of the
brush holders exceeding
the admissible commu-
tator beating, commu-
tator’s working surface
iIs dirty, inadequate
treatment of the
commutator’s  working
surface, wet brushes

Make sure the brush unit is properly
assembled, brush 46 pressure force
must be (36+2) N, recover the
working surface of the commutator,
dry the brushes, polish fractures of
brushes using fine emery paper. If
necessary, replace brushes or brush
holders 16

5 Insulation fault

Insulation wetting,
loosen  fastening  of
terminal connections, or
mechanical damage of
their insulation; fragility
and hygroscopic beha-
vior of insulation due to
large  and long-term
winding overheating
during motor overloads;
natural insulation dete-
rioration, mechanical
damage of the insulation
during assembling and

disassembling of the
traction motor, over-
loads provoked by
circuit breakouts,
damages of the armature
winding in case the
winding is improperly

laid into special slots

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

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

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

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

AA ALl When replacing the brushes only the brushes
manufactured by the same producer can be used. It is not allowed to install brushes of

Nto use bearings with the expired warranty period on the
traction motor!

4.1 General indications

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

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

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

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

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

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

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

EO 1 Perform visual | Covers of the inspection hatches 4, 9 must be closed and
inspection of | be firmly against the entire perimeter of the cover. The
locks and sealing | output wires must be securely fastened and have no
of the inspection | damages
hatches and
output wires of
the traction motor
2 Make sure there | If necessary clean the traction motor from any flammable
are no flammable | materials: residuals of fuels and lubricants, coal and
materials on the | other dust.
external surfaces
of the traction
motor

TO-1 |1  Maintenance | On a full scale.
same as EO
2 Blow all inner | Clean the external surface of the traction motor, remove
cavities of the | covers of inspection hatches 4, 9 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

compressed air

0.25 MPa

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

Pull to make sure that brushes 46 move freely inside
brush holder 16. The two-sided gap between a brush and
the brush holder window must be within 0.1 to 0.3 mm.
if brushes travel tightly remove them from the brush
holders and clean the windows with a clean cloth wetted
with technical alcohol or the alcohol-gasoline solution. If
the brush is blocked due to any mechanical damage of
the brush holder, eliminate such damage.

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

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

Types
of
main-
tenan-
ce

Name of the
maintenance
object and work

Technical requirements

4 Inspection of

condition of
brackets,
insulators and
brush holders’
cartridges

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

Tighten bolts M16x40 (Figure 6) that fasten plates with
brush holders to brackets, and bolts M16x65 (Figure 6)
that fasten the right with brackets to the shield. The bolts
tight moment is 200™° 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.

Replace brushes to make in process of wear according to
guidelines Par. 4.4.2.

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

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

same as TO-1

2 Measure wea-
ring out  of
brushes, replace if
necessary

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

During inspection of armature 13 it is necessary to check
bands, key bars and windings insulation. Accumulation of
the coal dust of the armature surface and pole coils is not
admitted. The facial parts of the windings must be wiped
with clean cloth wetted with technical alcohol or alcohol-
gasoline solution. Part of the traction motor inaccessible for
wiping must be blown with dry compressed air with
pressure of 0.2 to 0.25 MPa.

Connection wires must not come in contact with movable
parts of traction motor, the insulation must be free from
damages. Damaged areas of windings insulation must be
isolated and painted with enamel KO-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 maintenance . .
main- . Technical requirements
tenan object and work

ce

TO-2 4 Add grease to bearings Add grease to bearings according to procedure
set in Par. 4.3 «Adding grease» of this Manual

TO-3 1 Maintenance same as | On a full scale.

TO-1, TO-2
2 Check brush pressure | Pressure force on brush 46 must be (36+2) N, it
force can be measured with the force gauge, accuracy

rate 2.0

3 Check commutator runout | If commutator’s runout exceeds 0.08 mm it is
necessary to disassemble the traction motor, slot
insulation between the commutator's plates, and
grind the commutator. Runout of the
commutator after repair must not exceed 0.04
mm.

Use the dial gauge with the division value of
0.01 mm to measure runout.

Other | Bearing replacement When dump truck haulage reaches 200 thous.
types of km perform bearings replacement as follows:
main- the single-row radial ball bearing 47 — on the
tenan- commutator’s side, and the single-row roller
ce bearing 48 on the side opposite to commutator.

Disassembly, assembly preparation, and
assembly must be performed in accordance with
Par. 4.4.3.

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

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

4.3 Adding grease to bearings

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

Amount of grease for regular adding:

- to the ball bearing 47 — 80" g;

- to the roller bearing 48 — 100 g.

the grease must be added via connecting tube 43, screwed into holes in the
external bearing caps 3, 36 (Figure 3).
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4.4 Maintenance of the equipment components

4.4.1 Commutator maintenance

) 02"

AQB°+5°

n B2

Figure 11 — Finishing commutator’s plates

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

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

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

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

After each processing of the commutator with the special slotting tool remove
the compressed dust and copper chips from the slots between the commutator plates,
deepen the slots if necessary, and make chamfers acc. to dimensions on Figure 11.
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To grind the commutator, disconnect the traction motor shaft from the reducer.
Supply 50-60 V DC voltage from an external source to the traction motor clamps. To
provide idle rotation of the motor install one brush on two neighbor brush holders.

For grinding use the sand paper M-50P GOST 3647, wrap it around a wooden
block with the curve radius of the inner surface equal to the curve radius of the
commutator (200+2) mm, and the wrapping angle below 30°. The width of the sand
paper must be equal to the width of the working surface of the commutator.

After grinding and cleaning blow the commutator chamber with dry compressed
air and cleanse slots between the commutator plates with a rough bristle brush.

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

4.4.2 Specificities in brush replacement

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

ATTENTION : :

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

_to allow hanging of conductive wires towards the

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

Replace brushes 46 to make in process of wear. The brushes must be fastened to
the plate using bolts M8x16.48 acc/ to GOST 7798 with inserting a split washer 8.65G
acc. to GOST 6402. The tight moment for the bolts M8x16.48 is 16" Nm.

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

A position B position

Springs.
Brush onfputs
\

\

Pressing rod

46

. N_18

Figure 13 — Position of a pressing device during brushes replacement

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

17,18

16

auxiliary
pole coil

main pole

armafure

coil windind Bolt M16x4558

Washer 16.65G

=

Wil

7”“//L |

Bolt M16x110.58
Washer 16.65G

= 1
| m
| /L8
HHHHHHHHM Bolt M8x3558
: Washer 865G
————D
i/
32

bushin

W«««HWWWMSWH
\

E

i

commutator

Figure 14 — General view of the traction motor EDP-800

Machining attachment

Bracket for winding up (into magnetic system) and | A7808 - 0179
unwinding armature

Remover tool for bearings from the collector A7823-0151
Remover tool for bearings from the drive A7815-0029

Remover tool for sealing ring on the commutator side

Remover tool for sealing ring

Installation of iduktsionny
heating UIN 008-30/T-020

Remover tool for the inner cartridge

A7815-0025
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4.4.3.1 Bearings disassembling

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

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

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

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

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

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

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

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

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

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

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

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

Remover tool
A7823-0151

47

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

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

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

15) installation of iduktsionny heating UIN 008-30/T-020 to remove ring 32;
16) use the remover tools A7815-0025 and A7815-0029 to remove inner ring of
the roller bearing 48 from the traction motor shaft.

Remover tool
A7815-0029

Figure 16 - Dismantling of bearings

4.4.3.2 Preparing for installation

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

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

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

3) dry bearings;

4) in the same manner wash bearing caps, bearing mounting seats, and
hydrodynamic grooves of the end shield on the drive-side 1;

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

6) fill bearings 47, 48, cavities A, B, C, D.
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Consumption of the grease Litol-24-ML.i 4/12-3 GOST 21150:
a) ball bearing 47 - 800" g;
b) roller bearing 48 - 1000**° g;
c) A cavity - 70"%¢;
d) B cavity - 40" g;
e) C cavity - 500 g;
f) D cavity - 80"°g.
Required amount of the grease Litol-24-MLi 4/12-3 GOST 21150 — at least 2.04
kg per two bearing assembly units.

C

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

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

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

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

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

5) set rings 32, 33 onto shaft up to stop to the inner bearing cages;

6) press the external bearing cage of the bearing inside the shield on the drive-
side 1,

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

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

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

Handle

Figure 18 - Winding the armature into the magnetic system

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

10) screw in bolts 36 M8x35.58 for fastening external bearing cap and bolts
M16x45.58 fastening the end shield on the drive-side 1 to the frame;

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

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

13) insert brushes 46 into brush holders 16;

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

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

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

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

Cover the treated areas with a thin layer of the grease Litol-24-MLi 4/12-3

GOST 21150.
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5 STORAGE

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

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

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

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

For the storage of the traction motor after repairing it 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 19.

Transportation of the traction motor shall be performed:

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

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

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

Figure 19 — Example of mounting the traction motor inside the transportation
means

7 DISPOSAL

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

IIpuioxkenue A
(cipaBOYHOE)

CchlI0YHBIC HOPMATHUBHBIC JOKYMCHThI

Annex A
(Reference)
Reference regulatory documents

O603HaueHne TOKyMEHTa
Document designation

HaumenoBanue nokymeHra
Document name

I'OCT 12.1.004-91
GOST 12.1.004-91

CCBT. Iloxapuas 6e3omacHocTh. O01IHEe TpeOOBaHUS
SSBT (Occupational safety standards system). Fire
Safety. General Requirements

I'OCT 12.2.007.0-75
GOST 12.2.007.0-75

CCBT. UMzpgenus  snekrporexHudeckue.  OOmme
TpeboBaHMs 0€30MMaCHOCTU
SSBT. Electrical equipment. General safety requirements

I'OCT 12.2.007.1-75
GOST 12.2.007.1-75

CCBT. MamuHbsl  3IEKTPUYECKUE  BpalAOLIUECS.
TpeboBanus 6e30MacCHOCTH
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 nuiQoBasIbHBIE. Knaccudukanus.
3epHUCTOCTh U 3€PHOBOM cocTaB. MeTO1bl KOHTPOJIS
Abrasives. Grain sizing. Graininess and fractions.

Test methods

I'OCT 6402-70
GOST 6402-70

[aii0b1 npy>xuHHBIE. TEXHUYECKUE YCTOBUS
Lock washers. Specifications

I'OCT 6456-82
GOST 6456-82

[kypka nmdoBagbHas OyMakHast
Abrasive paper. Specifications

I'OCT 7798-70
GOST 7798-70

boutel ¢ mecTurpaHHOM roJ0BKOM Kjlacca TOYHOCTHU 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 DIIEKTPOTEXHUYECKUE. Kunaccwr
HarpeBOCTOMKOCTH IEKTPOTEXHUYECKOU U30JIALUU.
Electrical insulation systems. Thermal evaluation and
classification
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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 9569-2006
GOST 9569-2006

bymara mapadunupoBanHas. TeXHUYECKHUE YCIOBUS
Paraffined paper base. Specifications

I'OCT 10198-91
GOST 10198-91

Amuku nepeBsiHHbIE WA rpy30B Maccoud cB. 200 mo
20000 kr. O0mMe TEXHUIECKUE YCIOBUS

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

I'OCT 10354-82
GOST 10354-82

IInenka nomuayTiiieHOBas. TexHUUecKue YyCIIOBUA
Polyethylene film. Specifications

I'OCT 13344-79
GOST 13344-79

[lIxypka numdoBaabHas  TKaHEBas  BOJOCTOMKas.
TexHuyeckue ycioBHs

Waterproof abrasive cloth. Specifications

['OCT 14192-96
GOST 14192-96

MapkupoBka rpy3os
Marking of cargoes

['OCT 15150-69
GOST 15150-69

Mamunel, TpuOOpbl U APYrHEe TEXHUYECKUE H3IEIIUS.
Ucnonuenus AJIL pa3iiIMYHbIX KIIMMATHYCCKHUX paﬁOHOB.
KaTCFOpI/II/I, YCIIOBHUA  SKCILTyaTalluu, XpaHCHUA u
TPAHCIIOPTUPOBAHUA B qacTu BO3I[€ﬁCTBI/I$I
KIIMMaTHYCCKUX (b&KTOpOB BHCIITHEH CpCabI

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

M3nenust anextporexHudeckue. OOmme TpeOOBaHUS B

qacTu CTOUKOCTH K KIIMMAaTU4YCCKUM BHCIIIHUM
BO3JICUCTBYIOMIUM (haKTOpam
Electrical and other industrial products. General

requirements for resistance to environment climatic
factors

I'OCT 21150-2017
GOST 21150-2017

Cwmaska JIuton-24. TexHuueckue yciuoBus
Grease Litol-24. Specification

I'OCT 23216-78
GOST 23216-78

N3 nenus DJIEKTPOTEXHUYECKUE. XpaHeHue,
TPaHCIIOPTUPOBAHUE, BPEMEHHAs IIPOTUBOKOPPO3UOHHAS
3ammTa, ynakoBka. OOmme TpeOOBaHHS W METOIbI
HCIIbITAaHUHN

Electrotechnical products. Storage, transportation,
temporary corrosion protection and packing. General
requirements and test methods
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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 30631-99
GOST 30631-99

OO6mue TpeOoBaHUs K MallgHaM, MpuOOpam U JIpPYruMm
TEXHUYCCKNUM n3aCJIUAM B qacTu CTOMKOCTHU K
MEXaHWYECKUM BHEITHUM BO3JICHCTBYIOMNM (hakTopam
IIpY SKCILTyaTalluu

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

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

Mammssl  35eKTpUYecKHe Bpamaromuecs. Yacte S.
KJIaCCI/I(bI/IKaHI/I}I CTEIICHEH 3allIMThI, oOecreunBaeMbIX
000JI0YKaMU BpallalOIMUXCA  SJICKTPUUCCKHUX MalllUH
(Kox IP)

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

I[IOT93
POTEE

[IpaBuna mno oxpaHe Tpyaa 0pU IKCIUIyaTallUH
JJICKTPOYCTAaHOBOK

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

Annex C
(reference)
Sensors data. Connecting diagrams

Tabnuna B1. JlaTunku, npuMeHsieMbIe B SJIEKTPOBUTaTeIIe
Table C1. Sensors used in the traction motor

MecTto ycTaHOBKH JlaTuuk [Ipumeuanne
No . .
Place for installation Sensor Note
1 Karymika Paboumii
KOMITCHCAIIMOHHAS Active

Compensating coil

ToukomiaeHouHbIH gatyuk 1092

oot P00 s,
: .. |Thin film sensor TO92 Pt100
Bearing assembly unit.
. manufactured by Heraeus
Commutator side
3 [ToqMMIHUKOBBIN  y3€ll. Pabounii
Cropona npuBoza Active
Bearing assembly unit.
Drive side
Cxema 1
Diagram 1
Jatunk TO92 Pt100
Sensor TO92 Pt100
MapxkurpoBKa poBOJI0B Ha3znauenue
Wires labeling Purpose
1-2 OT NOJAIIUITHUKA CO CTOPOHBI KOJUIEKTOPA
From bearing on the commutator side
3-4 OT noAmMIHUKA CO CTOPOHBI MPUBOJIA
From bearing on the drive side
5-6 OT 00MOTKH
From winding
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Hpuioxenne I'
(O6s3arenpHOE)
Karamor neraneit, COOpOYHBIX SIMHHI] M KOMIUICKTYIOIIHNX Ha

QJICKTPOABUTATCIIb

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

Ta6numa I'1
Table D1
Ne HaumenoBanue Komnnuectso B Knumarnueckoe
103. O6o3HaueHue Cchuika
No H3JICITHs Designation U3JIeITNH Ref MCIIOJTHEHHE
00s. Article Qty per product Climatic version
I I'TIMH.301116.123 Puc.3, YXJII2
R — I'TIMH.301116.123-01 1 6., 14 T2
End shield GPIN. 301116.123 Fig.3, NF2
GPIN. 301116.123-01 6, 15 T2
Il I'TIMH.301116.129 Puc.3, YXJII2
I — I'TIMH.301116.129-01 1 6., 14 T2
End shield GPIN. 301116.129 Fig.3, NF2
GPIN. 301116.129-01 6, 15 T2
Kpbimka I'TIMH.301179.012 Puc.3, YXJII2
3 | nommmmHmKa I'TIMH.301179.012-01 1 _14 T2
Bearing cap GPIN.301179.012 Fig.3, NF2
GPIN.301179.012-01 15 T2
I'TIMH.301261.047 YXJII2
4 Kppimika I'TINH.301261.047-01 1 Puc.3 T2
Cover GPIN.301261.047 Fig.3 NF2
GPIN.301261.047-01 T2
I'TIMH.301311.067 Puc .4, VXJI2
5 Cranuna I'TIMH.301311.067-01 1 14 T2
Cover GPIN.301311.067 Fig.4, NF2
GPIN.301311.067-01 15 T2
I'TINH.301361.032 YXJI2
6 Konsmo I'TIMH.301361.032-01 1 Puc.6 T2
Ring GPIN.301361.032 Fig.6 NF2
GPIN.301361.032-01 T2
I'TINH.301567.001 YXJI2
7 Kponurreitn I'TINH.301567.001-01 6 Puc.6 T2
Bracket GPIN.301567.001 Fig.6 NF2
GPIN.301567.001-01 T2
8 Pykas I'TIMH.302640.001-02 8 Puc.9 VXJI2, T2
Sleeve GPIN.302640.001-02 Fig.9 NF2, T2
I'TINH.302661.031 YXJI2
9 [Tarpy6ok I'TINH.302661.031-01 1 Puc.3 T2
Connection sleeve | GPIN.302661.031 Fig.3 NF2
GPIN.302661.031-01 T2
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[Tponomxenne Tabmuist ['1

Table D1 (continued)

Ne HaumenoBanue KosmmyectBo B Knumaruueckoe

o3. 0O0o03HaueHne Cchuika

NO n3aCJInsA DeSignation U34CJIINN Ref HCIIOJIHCHUEC

po; Article Qty per product ' Climatic version
[Tpuo-

10 | Tepvopesucrop | TTIHH.408714.006 . ’Kegm VX2, T2
Thermal resistor | GPIN.408714.006 Annex NF2, T2

C
I'TIMH.434121.006 r}lipeg‘; VXII2
11 Tepmopesucrop | I'TIMH. 434121.006-01 1 B T2
Thermal resistor | GPIN.434121.006 Annex NF2
GPIN.434121.006-01 c T2
Cucrema TTIH.684114.027 e VXII2
lp | MarmuTHas I'TIVH.684114.027-01 . “Z' ’ T2
Magnetic GPIN.684114.027 Fin3 4 NF2
system GPIN.684114.027-01 9.5, T2
TTIH.684263.028 e VXII2

13 | Sxops TTINH.684263.028-01 . “g ! T2

Armature GPIN.684263.028 Figa 5 NF2
GPIN.684263.028-01 g-2, T2
c TTIH.684331.026 VXII2

14 CPACTHUK I'TINH.684331.026-01 5 Puc.4 T2

ggf;‘g‘;” GPIN.684331.026 Fig.4 NF2
GPIN.684331.026-01 T2

15 H:ga‘;’gqmﬁ I'TIMH.684419.007 6 Puic.4 VX2, T2
A . GPIN.684419.007 Fig.4 NF2, T2
Pole coil
I TTIH.685112.010 Puc.3, VX2

6 | Acp ITINH.685112.010-01 5 6, 14 ™
Brush holder GPIN.685112.010 Fig.3, NF2

GPIN.685112.010-01 6, 14 T2
Karymka Puc.4,

17 KOMICHCAHOHH | 1rprH 685421.059 3 14 VX2, T2
ai . GPIN.685421.059 Fig.4, NF2, T2
Compensating 14
coil
Karymka Puc4,

18 KOMICHCAMONH | 1ryprp 685421.059-01 3 14 VX2, T2
at . GPIN.685421.059-01 Fig.4, NF2, T2
Compensating 14
coil

19 Karymma TTIMH.685425.028 3 Puic.4 VX2, T2
HoFoCHas GPIN.685425.028 Fig.4 NF2, T2
Pole coil

- Ejgfl‘{‘:ﬂ TTIMH.685425.028-01 . Puc.4 VXJI2, T2
Sole ool GPIN.685425.028-01 Fig.4 NF2, T2
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[Tponomxenne Tabmuist ['1
Table D1 (continued)

Ne HaumeHnoBanue KomnyectBo B Knnmatuueckoe
I103. O0o3Hauenue Cchplika
No M3JICITHs Designation H3eINU Ref. MCTIOJHEHHE
00s. Article Qty per product Climatic version
21 IIuna I'TIMH.685523.032 5 PI_/Ic.4 VX2, T2
Bus GPIN.685523.032 Fig.4 NF2, T2
29 IIuna I'TIMH.685523.033 9 PI_/Ic.4 VX2, T2
Bus GPIN.685523.033 Fig.4 NF2, T2
23 IIuna I'TIMH.685523.035 1 PI_/Ic.4 VX2, T2
Bus GPIN.685523.035 Fig.4 NF2, T2
o HPOBOLL I'TIMH.685617.041 9 PI_/Ic.4 VX2, T2
Wire GPIN.685617.041 Fig.4 NF2, T2
o5 HPOBOLL I'TIMH.685617.041-01 9 PI_/Ic.4 VX2, T2
Wire GPIN.685617.041-01 Fig.4 NF2, T2
I'TIMH.685617.047 YXIJI2
26 Hp_OBoL[ I'TIMH.685617.047-01 4 PI_/IC.6 T2
Wire GPIN.685617.047 Fig.6 NF2
GPIN.685617.047-01 T2
97 HPOBOI[ I'TIMH.685618.003 1 PI./IC.4 VX2, T2
Wire GPIN.685618.003 Fig.4 NF2, T2
28 [TpoBox I'TIMH.685618.003-01 1 Puc.4 VX2, T2
Wire GPIN.685618.003-01 Fig.4 NF2, T2
29 HPOBOI[ I'TIMH.685618.003-02 1 PI./IC.4 VX2, T2
Wire GPIN.685618.003-02 Fig.4 NF2, T2
30 HPOBOI[ I'TIMH.685618.003-03 1 PI./IC.4 VX2, T2
Wire GPIN.685618.003-03 Fig.4 NF2, T2
gy | Koyt TTINH.685621.075 . P“;"" VXJI2, T2
Harness GPIN.685621.075 . NF2, T2
Fig.4, 7
I'MIMH.711141.237 Puc.3, VXII2
30 Kobi10 I'TIMH.711141.237-01 1 14 T2
Ring GPIN.711141.237 Fig.3, NF2
GPIN.711141.237-01 14 T2
I'TIMH.711141.241 Puc.3, YXII2
33 Konsmo I'TINH.711141.241-01 1 14 T2
Ring GPIN.711141.241 Fig.3, NF2
GPIN.711141.241-01 14 T2
I'TIMH.711655.004 Puc.3, YXII2
34 YHJI_OTHeHI/Ie I'TINH.711655.004-01 1 5_, 14 T2
Sealing GPIN.711655.004 Fig.3, NF2
GPIN.711655.004-01 5,14 T2
Kppbimika Puc.3,
35 I — I'TIMH.712452.037 1 14_1, 15 VX2, T2
Bearing cap GPIN.712452.037 Fig.3, NF2, T2
14,15
Kpbika I'TINH.712452.050 Puc.3, YXIJI2
36 I —— I'TIMH.712452.050-01 1 _14 T2
Bearing cap GPIN.712452.050 Fig.3, NF2
GPIN.712452.050-01 14 T2
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Table D1 (continued)

Ne

HaumeHnoBanue KomnyectBo B Kinnmartudgeckoe
03. O06o3HaueHue Ccruika
No M3JICITHs Designation H3eINU Ref. MCIIOJTHEHHE
00s. Article Qty per product Climatic version
37 IIpoxnanka TTINMH.741132.501 72 Puc.4 VXIJI2, T2
Spacer GPIN.741132.501 Fig.4 NF2, T2
38 IIpoknanka TTINH.741132.502 36 Puc.4 VXIJI2, T2
Spacer GPIN.741132.502 Fig.4 NF2, T2
39 IIpoknanka TTINMH.741132.503 36 Puc.4 VXIJI2, T2
Spacer GPIN.741132.503 Fig.4 NF2, T2
40 IIpoknanka TTINH.741132.558 79 Puc.4 VXIJI2, T2
Spacer GPIN.741132.558 Fig.4 NF2, T2
a1 Knun I'TIMH.741221.066 108 Puc.4 VX2, T2
Wedge piece GPIN.741221.066 Fig.4 NF2, T2
I'TIMH.741234.009 VXII2
42 ITnactuHa I'TIMH.741234.009-01 6 Puc.6 T2
Plate GPIN.741234.009 Fig.6 NF2
GPIN.741234.009-01 T2
43 [ryuep I'TIMH.753126.004 2 Puc.3 VX2, T2
Sleeve fitting GPIN.753126.004 Fig.3 NF2, T2
I'TIMH.758121.023 VX2
44 Bont I'TIMH.758121.023-01 9 Puc.14 T2
Bolt GPIN.758121.023 Fig.14 NF2
GPIN.758121.023-01 T2
I'TIMH.758131.008-01 VXII2
45 Bont I'TIMH.758131.008-03 12 Puc.6 T2
Bolt GPIN.758131.008-01 Fig.6 NF2
GPIN.758131.008-03 T2
[lerka OI'-841 | KJIKOC.685271.284 VXII2
16 (2x12,5)x40x50 | KJIKOC.685271.284-01 18 Puc.6,13 T2
Brush OI'-841 KLUS.685271.284 Fig.6,13 NF2
(2x12,5)x40x50 | KLUS.685271.284-01 T2
IToamumauk
47 | pupwei FAG | 6326M.C4 1 il e
FAG Bearing 9.5, 1%, '
IToammumHauk
48 | dupmmi FAG | NU326.M1C3 1 I;Pi‘c'g ’112’ 11§ VNXng’TTZZ
FAG Bearing 9514, ’
MoHTaxHas
KJieMMa (UpPMBbI
WAGO VX2, T2
49 | WAGO Fielg- | \e224-104 15 - NF2, T2
wiring terminal
blocks
50 Cwmaska Jluron 24 MJIu 4/12-3 2 04 K& m4.4.3.2 VX2, T2
Lithium grease 24 ML.i 4/12-3 ' p.4.4.3.2 NF2, T2
KoMmieKkT cTangapTHOTO Kpemeka
5q | Hau3zenme D/1I1-600 1 Puc.6 YXJI2, T2
Set of standard hardware Fig.6 NF2, T2
for EDP-800
87

I'TINH.652441.006 PO
GPIN.652441.006 RE




Ipuioxenue /1
PexoMenayeMble aHaIo0ru 3TUIIOBOIO CIIUPTA
Annex E

Recommended Ethyl Alcohol Counterparts

1 V3ompuiioBelii ciupt (M30MPHHON)
1 Isopropyl alcohol (isopropanol)

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

3 Criuproben3unoBast cmech (1:1).
3 Alcohol gasoline mixture (1: 1).
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