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1 OBIIUE CBEJEHMUS
1.1 BBeaenue

Hacrosimee PykoBojacTBO 1o  3KcIuiyaranud (B JaibHeieM  «PDy)
INpelHa3HAaYeHO JUIsi M3ydeHusl ycTpoiuctBa snekrtpoasurareneit  I/I1-800 (B
JTaNbHEHIIEM «DJIEKTPOABUTATENb») U SBISETCI PYKOBOJICTBOM IO YyXOAYy B
AKCIUTyaTallid M TOAJEPKAHUIO B TIOCTOSIHHOM TOTOBHOCTM €ro K pabore. PO
NpEeAHA3HAYCHO [JIs1 IE€pCOHana, O3HAKOMJIEHHOTO C OCHOBAMH JJIEKTPOTEXHUKH,
KOHCTPYKIIUEHN 3IEKTPOABUTATENS TATOBOTO.

B PO u3noxeHsl nmpaBuiia MOJTOTOBKU AJEKTPOJBUTATENS K JKCIUTyaTallid, B
TOM YHCJI€ TOCJIE JJIUTEILHOIO XpAaHEHWS, MpaBuila KOHCEPBALUM, XPAHCHUS H
TPAHCTIOPTUPOBAHUS SIIEKTPOIBUTATEIIS.

B PD npuBeaeHp! mepeyHr OCHOBHBIX pa0OT P TEXHHYECKOM OOCTYKUBaHUH,
BO3MOKHBIE HEUCITPABHOCTH M METOJIbl UX YCTPAHECHUS.

[Ipu sKCruTyaTauy 3MeKTPOABUTATENSA, KpOME HAcTosmero PO, qONoIHUTENBHO
PYKOBOJICTBOBAThCA:

- M[acnoOpTOM BJIEKTPOIABUTATEIIS;

- [paBUJIAMU TEXHUYECKOU AKCILTyaTaluu AIEKTPOYCTAaHOBOK
MOTPEOUTEISIMU;

- MpaBUJIaMU TEXHUKH O€30MACHOCTU MPHU SKCIUTyaTallMU 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 OCTOSIHHOTO TOKA;

- 800 — momHOCTH 3MIEeKTpOoABUTATENSA, KBT;

- YXJI2, T2 — BUJ KITUMATUYECKOTO UCTIOJIHEHUS U KATETOPUS PA3MEILLICHMUS.

Ilpu  necoOnwOenuu  mpedOGAHUN  HACMOAWLE20  PYKOBOOCMEA  NO
IKCHIIyamayuu  pPeKiamauuu Ha  INeKmpoosuzamenv  U320MOeUmMenem He
NPUHUMAIOMCA.

1.2 Uudopmanus no TexHnke 0€30MaCHOCTH

B nactosiiiem PO mpuBonadTcs mpeaynpexieHus Nno 0e30macHOCTH, KOTOphIe
HE0OX0aMMO COOJTI0IAaTh MPH AKCILTyaTanun daekrpoasuraress 3 /(11-800.

A]]PE'HOCTEPE}B:EHBE YKa3bIBACT HAa BO3MOJKHOCTD IIOJIYUCHHUA TPABM.

ABM .
YKa3BIBaCT Ha I[GI/ICTBI/IH, KOTOpBIe cne):[yeT TOYHO

BBINIOJTHATE BO H30€KaHUWE OIIMOOK IMpru SKCIUTyaTallud W TCXHUYCCKHX OCMOTpPaAX
HU3ACIIUA.

_ yCTaHaBIMBAET TPeOOBaHUS, HAPYIIEHHE KOTOPBIX

MOXKET TMPHUBECTH K IMOBPEKIACHHUIO DJICKTPOJABUTATENSA, K HAPYIICHHIO MeEp
0€30I1aCHOCTH.
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1.3 lIlpumeuanue

[To3uruu Ha puUCyHKax, BBIJICJICHHBIE B PaMKy, HE BXOJAT B KaTajior JeTajeH,
COOPOYHBIX €IUHMI] M KOMILICKTYIOIIUX, PUBEJCHHBIN B MpUjiokeHuu 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
MOCIIEA0BATEIBHBIM BO30YKICHHEM, C IBYMsI CBOOOAHBIMU KOHIIAMH Baja.

Mopenb 31eKTpoiBUraTess NpuBeAeHa Ha pUCyHKax 1, 2.

Pucynok 1 — Mogens anexrpoasuratens D/(11-800
(BUJI CO CTOPOHBI KOJUICKTOPA)

Pucynox 2 — Moaens anekrpoasuratens I/11-800
(BU CO CTOPOHBI MPUBO/IA)
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2.2 TexHu4ueckue XapaKTepuCTHKH

HomuHnanbHbie mapaMeTpsl 37€KTPOJIBUraTeNs IpUBEAeHbI B Tabuie 2.2.1.

Tabnuna 2.2.1 — HomMuHagbHbIe MapaMeTphl AIEKTPOIBUTATENS

3HavyeHue
HaumenoBanue
9/111-800 YXJI2 9/111-800 T2
MoriHocTts, KBT 800 720
Hanpsokenue, B 890 890
Tok, A 980 882
HomunanpHast yactoTa BpalieHus, 00/MUH 600 600
MakcuMalibHasi 4acToTa BpalieHus, 00/MuH 2000 2000
Koaddunment nonesnoro aenctrus, % 92 92
CrernieHb BO30yxaeHMS, Y0 100 100
Knacc HarpeBoCTOMKOCTH U30ISIIUH o o
O0OMOTKH SIKOPS
Kitacc HarpeBOCTOMKOCTH U30JISIIUN F F
KaTYIIKHU TJIABHBIX U I00ABOYHBIX MOJIOCOB
Pexxum paboThl S2 S2
Yuco moocoB 6 6
["abaputHbie pa3Mepsl, MM 1200x1493x1200 | 1200x1493x1200
Macca, Kr 4500 4500

DOneKTpoABUTaTENb O00ECleuynBaeT HAACKHYI0 paboTy MpH HOMHUHAJIBHBIX
3HaueHusIX kimMartudeckux aktopoB o I'OCT 15150 u 'OCT 15543.1:
1. Temnepatypa okpyxatomero Bozayxa no 'OCT 15150 or munyc 60 no
mwnoc 40 °C — qns ucnonHenus Y XJI2; temrieparypa OKpysKaroliero Bo3ayxa
o 'OCT 15150 ot munyc 10 no mmoc 50 °C — ayist ucnonuenus T2.
2. OTHOCcUTEeNbHAs BIAXKHOCTH Bo3myxa He Oomee 80 % mnpu Temmeparype
15 °C— nns ucnonnenus: Y XJI2; oTHOcUTeNbHAs BIAXXHOCTh BO3JyXa HE

6osiee 80 % mipu Temmneparype 27 °C — qyis ucnionHenus T2.

3. I'pymnma skcmtyaTaliii B 4acTH BO3JCUCTBUS MEXaHHMYECKUX (PAKTOpOB

BHemHel cpensl M28 'OCT 30631.

[Tpu 3TOM HaubosbIIask BEICOTA Ha/ ypoBHEM Mops 1200 M.
KoHcTpyKTHBHBIE TapaMeTphl DJIEKTPOABUTATENS TPUBEJEHBI B Ta0uIEe 2.2.2.
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Tabnuma 2.2.2 — KoHCTpYKTHUBHBIE TTapaMETPhI AJIEKTPOIBUTATENS

HaunmeHoBaHue mapameTpa

3HaueHue

SAI1-800 YXJI2 OI1-800 T2

CornpoTuBieHue W30JISLHUN 00MOTOK
OTHOCUTEIIBHO KOpITyca B Mexay co0oi, MOw,
HE MEHee:

N 10 10
- ipu 20 °C 3 3
- B HAarpETOM COCTOSIHUU 05 05
- I0CJIE UCIIBITAaHUS Ha BJIAr0yCTOMYUBOCTD ’ ’
Krnacc HarpeBOCTOMKOCTH M3OJSAIUU OOMOTKHU 0 0
SKOPSI
Krnacc HarpeBOCTOMKOCTH H3OMSIMN KAaTYIIKU = =
TJIABHBIX U JOOABOYHBIX MOJIIOCOB
CreneHb 3aIUTHI 1o I'oCT IEC
60034-5:
- I7Is1 DJICKTPOABUTATEIIS IPOO IPOO
- KPBIIIEK CMOTPOBBIX JIIOKOB IPS5 IPS5
Macca sreKTpoaBuraTessi, Kr 4500 4500
Jlomyctumoe 3HAuCHHUE BUOPAIIMOHHOM 28 28

CKOpPOCTH, MM/C, HE OoJiee

Mapka nogmmumnauka pupmel FAG co cTopoHsl
KOJJIEKTOpa

6326-M-C3 unn
6326-M-C4

6326-M-C3 unu
6326-M-C4

Mapka nogmmnauka ¢pupmel FAG co ctoponsl,
IIPOTUBOIOJIOKHON KOJUIEKTOPY

NU326-E-XL-M1-C3

NU326-E-XL-M1-C3

2
(CMmaska NoaIIUITHIKOB )

JIuton-24-MJIu 4/12-3

JIuton-24-MJIu 4/12-3

I'OCT 21150 I'OCT 21150
OO11€ee KOJIMYECTBO CMa3KH, KT 2,3 2,3
DI'841 DI'841

3)

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

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

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

KonndaecTBo 1meTok 18 18
[Toxazarenu HanexxHOCTH TipH BepositHOCTH (0,9:
- pecypc 10 KaluTalbHOIO PEMOHTA, ThIC. KM
npoOera aBTOCaMOCBAJIa; 200 200
- Ha3HA4YeHHBI CpPOK CIYKOBbI JI0 CIHCAHUS
(cTaHMHBI, TOAIMITHUKOBBIX IIIUTOB, CEPJICUHUKOB 10 10

SKOpSl U TIOJIFOCOB, BTYJIOK SIKOPSI M KOJIJIEKTOPA,
KOHYCa KOJUIEKTOpa U BaJla SIKOps1), JIET
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[Tpomomkenne Tadbmuip 2.2.2

3HayeHue

HaunmeHoBaHue mapamMmeTpa

DJI-800 VXJI2 |  DJII-800 T2

Ipumeuanus

Bo3MOXXHO TpUMEHEHHE TMOAIIUIHUKOB JAPYyruX (up™m, yAOBIETBOPSAIOIIUX
napamMeTpaM 3aJaHHbIX [OJIIUITHUKOB.
2 JIOIyCTUMO ~ NIPUMEHEHHE  JIMTHEBBIX  CMa30K  JPYIMX  IIPOU3BOAMTEIEH,
YIOBIIETBOPSIOIMX IapaMeTpaM 3aJaHHOM cMma3ku. (CMelmMBaHUE pasHBIX MapoK
CMa3Ku He nomnyckaercsa. llepeueHp SKBHBaJIEHTOB cMma3ku JIuton-24 mnpuBelneH B
PYKOBOJICTBE I10 AKCILTyaTaluy aBTocamocBaia «benA3y.
% He JOIYCKAETCsl IPUMEHEHUE IIETOK APYTUX MPOU3BOIAUTENIEH KPOME TEX, KOTOPBIE
yKa3aHsl B HacrosmeM PO.

1

2.3 CocTaB 2JIeKTPOABUTaTe/Is

Karamor  nmeraneid, CcOOpPOYHBIX  €IMHUIl M  KOMIUIEKTYIOUIMX  Ha
ANEKTPOJIBUraTeIb IPUBEACH B MPUIIOKEeHUH [

OnexkTpoaBurarenb (pUCyHOK 3) mpenacraBisieT co0OM  JBYXOHNOPHYIO
LIECTUIONIOCHYI0 KOJUIEKTOPHYIO MAIIMHY IIOCTOSHHOIO TOKa T'OPU30HTaIbHOIO
UCIIOJTHEHUSI C TIOCJIEI0BATENbHBIM BO30YXKJIEHUEM, C JABYMS CBOOOIHBIMU KOHIIAMU
BaJIa.

Onopamu BaJia CIy’KaT pacroJIOKEHHbBIE B MTOAINUITHUKOBBIX IIUTAX IIAPUKOBBIN
pajvanbHBId OJAHOPSIIHBIN MOAIIUIHUK 47 — CO CTOPOHBI KOJUIEKTOpPA M POJMKOBBIN
OJTHOPSAHBINA MOAMUIHUK 48 — CO CTOPOHBI, IPOTUBOIIOIOKHON KOJIEKTOPY.

Kppmmkn  mogmmmamkoB 3, 35, 36 BMecTe C  COOTBETCTBYIOIIMMH
MOJIIUITHUKOBBIMU  muTaMu 2, 1 00pa3yloT Kamepbl ISl yACpKAHHUS CMa3KH
MOJIIMITHUKOB U MPEAOTBPAILLEHUS MTONaAaHUs B TOAIUIUITHUKY MOCTOPOHHUX YACTHL.

B craHuHe sneKTpoABUTaTeNs S pachoJIOKEHbI JBa JIIOKA, UCIOIb3yeMbIE IS
o0Cnmy’)KMBaHUSl IIETOYHOrO Yy3Jla M BXOJa OXJaxXjaawllero Bo3ayxa. OAuH JIOK B
pabodyeM COCTOSIHWM 3aKpBIT KPBIMIKOW 4, a Ha JApyrodl yCTaHOBJICH MaTpyook 9 s
oOecrnevyeHns BX0/1a OXJIAKIAIOIIET0 BO3yXa.

Cucrema OXJaXIEHHs SIIEKTPOABUTATENSI NPUHYIUTENbHAs. OXJIaKIaroInn
OUMIIEHHBIN BO3AYX B 3JIEKTPOJIBUraTellb MOCTYNAET yepe3 NaTpyOoK U BbIOpAaChIBAETCS
4yepe3 OKHA, pacloyIOKEHHbIE B TOPLIE MOJIIMITHUKOBOIO HIUTA CO CTOPOHBI, 0OpaTHOM
KOJUIEKTOPY.

B mocraBnseMoM BUIE 3JEKTPOJBUIATENb NPEIHA3HAYEH JUISl YCTAaHOBKHU B
IpaBO€ MOTOpP-KOJECO aBTocamocBana. i1 yCTaHOBKHM 3JEKTPOJIBHUIATENs B JIEBOE
MOTOP-KOJIECO aBTOCaMOCBaja HEOOXOIUMO MaTpyOoK 9 M KPBIIIKY KOJIJIEKTOPHOTO
JI0Ka 4 TOMEHATh MECTAMH.

OCHOBHBIMH YaCTSAMM DJEKTPOJBHUIaTeNsl SBISIOTCS: CUCTeMa MarHutHas 12,
AKOoph 13, MOAMIUITHUKOBBIE NIUTHI 1, 2 1 pacnoyio’KeHHbIE HAa MOAIIUITHUKOBOM IIUTE
CO CTOPOHBI KOJUIEKTOPa IIeTKoAepkaTenu 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
3aKperyIeHbl IIECTh MOJFOCOB IJIaBHBIX U IIECTh MOJKOCOB JOOABOYHBIX (PUCYHOK 4).

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

['maBHBIE TIOJIOCA COCTOSIT U3 CEPACYHUKOB 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
ANEKTPOTEXHUYCCKON CTalu CEePJACYHUK C 3aKPEIUICHHOW Ha HEM KaTyIIKOW u3
MTOJIOCOBOM MEIH, HAMOTAHHOM «ILIAIIMSD).

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

a)

24 31 25
PucyHok 4 — a) MarHuTHasi CUCTEMA JIEKTPOIBUTaTEIS
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2.3.2 SIxopb

SAxops snekrpoasuratens 13 (pUCyHOK 5) mpeacTaBiseT cOOOW CEepIcUHUK,
COCTOSIIMHN U3 JTUCTOB ANEKTPOTEXHUYECKOHN CTajM, HAIIMXTOBAHHBIX Ha BaJsl; 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.

KomnekTopHble TIacTUHBI, COOpaHHBIE B KpPYT, 3aXKHMAIOTCS BTYIIKOH
KOJUJIEKTOPA U KOHYCOM HOXKUMHBIM. J[7151 U30JISIIIUU KOJUIEKTOPHBIX IMJIACTUH OT BTYJIKU
Y KOHYCa HA)KMMHOTO MEK/Ty HUMHU YCTAHABJIMBAIOT MUKAHUTOBBIE MAHKETHI.

[Ipucoenunenue  sKOpHOM  OOMOTKM K  KOJUIGKTOPHBIM  IJIACTHHAM
OCYIIECTBJISICTCS TMYTEM BIIAWKH KOHIIOB OOMOTKH B «IETYIIKW» KOJJICKTOPHBIX
IJIACTHUH.

OOMoTKa SAKOPSI

Ban

KomnekTrop

CepaeyHuk sKops

Pucynok 5 — fIkops anexrpoasurarens
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2.3.3 I THI NOAIIUITHUKOBbIE

[{uThl mOoAMMITHUKOBEIE 1, 2 sniekTpoaBUTaTess (PUCYHOK 6) — CBapHBIE.

K muty 2, yCTaHOBJIEHHOMY CO CTOPOHBI KOJUIGKTOPA, KpPEMATCS IIeCTh
KPOHIITEHHOB 7, HA KOTOPBIX 3aKPEIUICHO MO OJHOMY IETKoJepkarento 16, ¢ Tpems
nietTkaMu 46 B kaxnom. LlleTkonepxaTteny BKIIOYAIOT YCTPOUCTBO JIJISl pEryJIUPOBAHUS

YCHUIIMA HaXKaTus Ha HICTKY.

7 . 26
45 4 3
T"atixa M8-7H
IITaii6a 8.65T
i -
[ITafi6a 8x1.4.01.08x1m n
4 =
[1ait6a 3amuTHas
Bonr M10x25 4 ®
Ilai6a 10.65T 4
L ) 1 -
L )
°
@
26 3
6
2 ®
®
OTtBOI
Bonr M16x65
Illaii6a 16.65T
et 4X36

46

16

Brynka

Bonr M16x40

| IIlai6a 16.65T

Pucynoxk 6 — [l{UThl NOAMMITHUKOBBIE AIEKTPOJBUTATEIS

16
I'TINH.652441.006 PO
GPIN.652441.006 RE



2.3.4 laTuuKHM TeMIepaTypbl

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

JlaTuvky TeMrepaTypbl — TOHKOIUICHOYHBIE aTYUMKHU, MU3MEPUTENbHAS 4YacTb
KOTOPBIX — TEpMOIpeoOpa3oBaTelid COMNPOTUBJICHUS C HOMHUHAIBHOM CTaTHUYECKOU
xapakrepuctukoit Pt100.

MecTto yCcTaHOBKM M MapKUpPOBKa MPOBOJIOB IATYMKOB TEMIIEPATYPhl YKa3aHbI B
ITpunoxxenuu B.

BriBogbI MaTuMKOB W3 pa3hbeMOB BBHIBEICHBI B BEPXHEH YacTH CTAaHWHBI, WX
mHa 2000 M.

[Ipy HEOOXOOUMOCTH JOMYCKAETCS KOHTPOJUPOBATH IIEIIOCTHOCTh IICTICH
TepMope3ucTopoB. ConportusiieHne Tepmopesuctopos npu (2045 °C) — (107,8+1,9) Owm.
MakcumanbHbIi TOK U3MepeHus 1 MA.

MuHUMAaTbEHOE COMTPOTUBIICHUE M3OJISIIIMY TSN TATINKOB TEMIIEPATYPhI MEKITY
BbIBOJlamMH 1-2, 3-4, 5-6 xryta 31 u koprycom — 50 MOwm. ConpoTUBICHUE U30JISAIIUN
KOHTpoJinpoBaTh npu Hamnpspkenuu U = (1000+100) B.

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

PucyHok 7 — JlaTuvku TeMnepaTrypsl
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2.4 MapkupoBka

MapkupoBKa 3JEKTpOJIBUraTeNsl yKa3aHa Ha JIBYX TaOJIMYKax, MPUKPETIEHHbBIX
K CTaHMHE CO CTOPOHBI BBIBOJOB, TJI€ YKa3aHbl: THUII, HCIOJIHEHHE, TEXHHYECKas
XapaKTepUCTHKA U HOMEP TEXHUYECKUX YCIOBUM, 10 KOTOPHIM IPOU3BOJAUTCS IMOCTABKA
JBUTaTENIsA; 3aBOJICKOM HOMED U J1aTa BBIITYCKa.

MapKkupoBKa BBIBOAOB 3JEKTPOABUTATENS, PACIIOIOKEHHBIX B BEPXHEW YaCTH
CTaHHUHBI CO CTOPOHBI KOJUIEKTOPA, YKa3aHa Ha UX KOHTAKTHBIX MOBEPXHOCTSX.

MapkupoBKa Tapbl C HAHECEHHMEM BHAA MNPOAYKLUHH, TPY300TIPABUTENS H
MyHKTa HA3HAUYCHMS, a TAKXKE JIOMOJIHUTEIbHBIX HAAMUCEH W MNPEayNpeauTEeIbHBIX
3HakoB npousBoautcs no 'OCT 14192.

[Tpumep MapKUPOBKH IEKTPOJBUTATEIIS PE/ICTABICH HA PUCYHKE 8.

000 "CuBanEKTP

one o
530088 . Hosocmmn 0N

MBupex,
Y1 Neryxosa 69/5

-c Y30NALAY &%
KNACC U30N17 4500 xr Ten./chaxc
P00

(383) 285.09.19
muH 652441.006 T

Pucynok 8 — [Ipumep MapKUpPOBKH 3JIE€KTPOIBUTATEIIS
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2.5 YnakoBka

B kauecTBe TpaHCIOPTHOM Tapbl JIEKTPOABUTATENS UCIIOJIb3YETCS JEPEBSHHBIM
smuk Tuna II-1 TOCT 10198 (momyckaeTcss TO COIJIAaCOBAaHUIO C 3aKa3uYHUKOM
MpUMEeHEeHne 00JIErYeHHON YITaKOBKH).

3anacHbIEC YacTH, 3aKOHCEPBUPOBAHHBIE M YJIO)KEHHBIE B 3aBAPEHHBINA YEXOJI U3
IJICHKU, KPEISATCA K JIHY SIIUKA CTATbHOU JIEHTOM.

B kapMaH mis TOBapOCONPOBOAMTENILHOM JTOKYMEHTAILlMU, PAaCIOJIONKEHHBIN
CHaApYXHU SIIUKA, BKJIAJIbIBAETCS YIIAKOBOYHBIN JIUCT.

Texnuueckas nokymeHTanus (PO, macnmopT) B 3aBapeHHOM uexJie M3 IUICHKH
BKJIQJbIBAETCA BHYTPh SIIMKA B JCPEBSHHBIA KapMaH, YKPEIUICHHBIM Ha OOKOBOM
CTEHKE SIIUKA.

[Ipy  TpaHCIOPTUPOBAHWW  3aKPHITBIM  TPAHCIOPTOM 0€3  Meperpy3oK
JIOITyCKAaeTCsl MPUMEHEHHNE OOJIETYeHHON YMaKOBKH, O00ECTeUMBArOIIeii COXPaHHOCTh
JIBUTaTelis, HE 3aIUIIECHHBIX COMPSTaeMbIMU JNETAISIMU OT KOPPO3WH, BIAr, rpsizu U
Mexannueckux BozzaencTBuid nmo ['OCT 23216. [IpuMep ynmakoBKH 3JIEKTPOJBHUIATEIA
MPEJCTABIICH HA PUCYHKE 9.

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

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

Pucynok 9 — [Ipumep ynakoBKH 3JIEKTPOIABUTATEIS
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3 UCITIOJIb30BAHME 110 HABHAYEHUIO

A]]PE,I[DCTEPE}KEHBE
Koecoa ona ouucmxu  snexmpoosucamens

UCNONIL3YemCsT  CoHcamoulil  8030yX, pazlemarwuecs Mycop U yYacmuysl Mo2ym
npeocmasisims ONACHOCMb O/l NePCOHANd, HAX00AWe20Cs 8 HenoCpeoCmEeHHOl
onuzocmu. Ilepconan dondicen dvims cHab’CeH cpedcmeamu UHOUBUOYATbHOU 3aUUNbl
U 00yUeH noNb308AMbCI UMU.

BHHUMAHHE
A Ckoby, ©Opycok, KpenedcHble dJeMeHmbl cledyem

COXpaHAmMb 8ecb Nepuood IKCHIyamayuu 3jnexkmpoosucamens. B ciayuae n0boii
MPAHCNOPMUPOBKY IJIeKMPOOSUcAmMes, CHAMO20 C CamMOoC8and, mopey 6aid OO0JHCEH
ObIMb 3aKpenyieH Ol COXPAHHOCMU NOOWUNHUKA. B npomusnom crnyuae eapanmuiinoe
obcnydcusanue Ha 31eKmpoosueamesib He pacnpocmpansiemcs.

aKCnIyamayus 21ekmpoogueameris 6e3 yCmaHo81eHHOU
KPbIUWKU CMOMPOBO20 JIIOKA U NampyoKa.

IKCHIlyamayusi Ha  aemocamoceanre 6 nape c
anexmpoosuzamesnem 0py2020 munda, opy2ux npouzeooumenell.

3.1 O0mue ykazaHus M0 IKCIIyaTAIUH IJIEKTPOABUTATEJISI

JIi1st oOCTy)KUBaHUS AJIEKTPOABUTATENS HEOOX0IUMO U3YUUTh €0 YCTPOMCTBO H
paboty. IIpu paboTe 3yekTpoaBUTaTENs] HEOOXOAUMO COOJIIOAATh MpaBUiia TEXHUKU
0€30MacHOCTH COIJIacHoO M.3.4 HACTOSAIIEr0 PyKOBOJICTBA O SKCILTyaTall|u.

B mpomecce akcrutyataniui  HEOOXOAMMO  CBOEBPEMEHHO  TPOBOAMTH
TEXHUYECKOE 00CTyKHUBAHUE.

[Ipyu mnocTtaHOBKE Ha JJIUTENBHOE XpaHEHHWE HEOOXOJUMO TMPOU3BECTH
KOHCEpBALIMIO  DJIEKTPOJBHUTATEN,  CBOEBPEMEHHO  MPOU3BOJUTH  yXOJ  3a
AJIEKTPOJIBUTATEIIEM BO BPEMsI XpaHEHUSI.

Heobxoammo 0TMETKY O BBOJE DJICKTPOIBUTATENS B SKCIUIyaTaIlMI0 3aHECTU B
nacnopTt, B pazaen «JIBukeHue »SIEKTpOJBHUraressi MpH HKCIuTyatanuny. Komwro
COOTBETCTBYIOIIEH CTpAaHMIIBI MACMOpPTa HampaBuTh B ajapec OTaena TEXHHUYECKOTO
koHTpons wusroroBurenss: OO0 «CubanekrponpuBoa» 630088, r. HoBocubupck,
yi. [TeryxoBa, 69/5; daxc 8 (383) 285-00-26.

3.2 IloaroTroBKa 3JIeKTPOABUraTE/Isl K IKCITyaTalluU

[lepen ycTaHOBKOM 3JEKTpPOJABUTATENs Ha aBTOCAMOCBaJle, HEOOXOIUMO
PacCKOHCEPBUPOBATDH ANEKTPOABUTATENb:

1) ynanute Oymary, IUIEHKY M KOHCEPBALUMOHHYIO CMa3Ky C BBICTYHAIOILETO
KOHI]a BaJia, OIMOPHBIX MOBEPXHOCTEH CTAHWHBI, TAOIWYEK W BBIBOJHBIX KOHIIOB
OOMOTOK  DJIGKTPOJIBUTATENs, OCBOOOJUTH  BBIBOJHBIE KOHIIBI OOMOTOK  OT
(bUKCHpYIOLIUX IIHYPOB;

2) ynanuth ckoOy, yAEpKUBAIOIIYI0 Baj OT OCEBbIX NEPEMEIICHHI, BEIBEPHYB
JIBE IIMUIIBKY U3 OT)KUMHBIX OTBEPCTHH KpbIky mogmunauka (IIpunoxenue b);

3) 0cBOOOIUTH KOHIIBI BAaJIOB OT BTYJIOK, BEIBEPHYB OOJTHI U3 TOPLIOB Baa;

4) ynanuTh KapTOH, 3arjIylIalolui OTBEPCTHS KOJUIEKTOPHBIX JIIOKOB;
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5) mpoTepeTh pabouyio MOBEPXHOCTh KOJIEKTOPA YUCTON BETOIIBIO, CMOYEHHOM
TEXHUUYECKUM CITUPTOM WM CIUPTO-OEH3MHOBOI CMECHIO;

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

7) DJIEKTPOJBUTATENb MPOAYTh CYXUM CHKATbIM BO3JYXOM, 3aT€M H3MEPUTH
CONPOTHUBJIEHUE W30JIAIMYU, BEJIMYMHY 3aIlMCaTh B aKT BBOJAA B AKCIUTyaranuio. Ecnu
COMPOTHUBJICHUE U3OJSAIMU MEHbIIIE, YKa3aHHOTO B Tabnuie 2.2.2, TO NPOCYIIUTh CyXUM
TeribIM Bo3ayxoM oT 60 10 70 °C 0T NOCTOPOHHETO UCTOYHUKA U TOBTOPHO IPOBEPUTH
CONPOTUBIICHUE U3OJISIIIUU.

B Havasie CylmIKM CONpPOTUBIEHUE H30JSILMH MOXKET HECKOJIbKO CHHKATbHCH,
3aTeM HauHEeT OBICTPO PaCTH.

Ecau BO BpeMsl CYHIKM CONPOTHBJIEHUE HU3OJISIIUM HE BOCCTAHABIMBAETCS, TO
HEOOXOIMMO TIPOBEPUTH H3OJSIHUI0O KaXIOTO ydacTKa »dJIEKTPUYECKOW Uenu W
YCTPAaHUTh OOHApYKEHHBIE E(DEKTHI.

CBOEBpEMEHHOE TPOBEJIEHNE TEXHUUYECKOro OOCTyKMBaHUS, SKCIUTyaTalus
ANEKTPOABUTATENSL COTJIACHO YKa3aHHWSM HACTOSIEro PO ABISIOTCS rapaHTueld ero
JUTUTENIbHON pabOTBHI.

[lepen BKIIOYEHHMEM JUIMTEIBHO HE  pabOTaBUIErO  AJIEKTPOJBUTATEIS
HEOOXOIUMO:

1) oUMCTUTh HApYXHYIO MOBEPXHOCTH 3JCKTPOJBUTATEISI OT TPSA3U U IIBLIH,
MPOJYTh CKATHIM BO3JTyXOM;

2) IPOBEPUTHh HUCIPABHOCTh KPBIIIKA KOJUIGKTOPHOTO JFOKA, HAJICKHOCTH €€
YIUIOTHEHUU;

3) mporepeTh paboYyr0 MOBEPXHOCTh KOJUICEKTOpa W OaHma)ka Ha HAKUMHOM
KOHYCE YMCTOW BETOIIbIO, CMOUEHHOW TEXHUYECKUM CHMPTOM WM CHUPTO-OCH3MHOBOM
CMECBIO;

4) IpOBEpUTh  COCTOSHME W HAJCKHOCTh  KPCIUICHHUS  KPOHIITEHHOB,
LIETKOAEPIKATENEH, ETOK, TOKOBEAYIIUX IPOBOJIOB LIETOK;

5) mpoBepUTh CONMPOTHUBJICHUE W3OISAIMU OOMOTOK. IIpM HECOOTBETCTBUH
CONPOTHUBJIECHUS, YKa3aHHOMY B Tabsuie 2.2.2, 00MOTKY MPOCYIIUTb.

PexoMenayemble  aHAJIOrM  JITHJIOBOIO CHUPTA Uil  NPOBeJeHUA
00cJIy;KMBAHUSA TeHepaTopa — cM. npuioxkenue /1.

3.3 IlepevyeHb BO3MOKHBIX HEMCIIPABHOCTEH MPU IKCIIYaTAIMHA U METOAbI
HUX YCTPAHECHUA

ABH]ZII!rlAﬂP_IE
BCKpblmue, PEMOHM UTU 3AMEHRY MO20 UJIU UHO2O dJIEMEHMA

3/zel<mp006u2amejzﬂ np0u3600umb AUUWDb nocne moco, KAk 6ydem YCnAaHoe1eHo, 4mo
HEeUCnpaesHoCcmbs 6bl364AHA noepeofcbenuem OAHHO20 dleMeHma.

[Ipn mosBIICHUM HEWUCIIPABHOCTH B pabOTe 3JICKTPOJBHUTATENS HEOOXOIUMO,
MIPE¥kK/I€ BCEr0, yCTAHOBUTH IIPUUMHY, BBI3BABIIYIO HEUCIIPABHOCTD. [IpoBepUTh, HET SN
oOpbIBa MPOBOOB, HEUCTIPABHOCTH KOHTAKTHBIX COSMHEHUHN BO BCEX IICTISIX.

[IepedyeHb BO3MOKHBIX HEUCITIPABHOCTEW U METO/bI UX YCTPAHEHHUS ITPUBEIAECHBI
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B Tabmure 3.3.1.

Taomuma 3.3.1

Haumenosanue
HEHCIIPABHOCTHU

BeposTHbIE TPUYNHBL

Mertonap! ycTpaHeHus

1.1 Hckpenue
HIETOK

1.1.1 KonnekTop 3arpsi3HeH

IIporepeTh KOJIEKTOP YMCTOM BETOLIBIO,
CMOYEHHON TEXHUYECKUM CHOUPTOM HIIU
CIUPTO-OEH3UHOBOM CMECHIO

1.1.2 HenpaBuiabHO
BbIOpaHa  Mapka  IIETOK
nocie KaKHUX-JI100
PEMOHTHBIX paboT

3ameHuTh MmIeTKH 46 Ha yKa3aHHbIE B
tabmure 2.2.2

1.1.3 3aBucanue MmETOK B
000iiMe HIETKOIePKaATEIsI

Ecnmu merku 46 mnepememiarorcs TYTO,
OYHMCTUTh MX OOKOBBIE MOBEPXHOCTH (B
TOM YHCIIE W TIOBEPXHOCTH MEXIY
MIOJJOBUHKAMHU IIETOK) J0 OOEeCIeUYeHUs
CBOOOHOTO TIEPEMEIIEHUS 1IETOK.
OOGecrieunTh 3a30p MEXIy IIETKOH H
o6orimoii ot 0,1 10 0,3 MM

1.1.4 ITnoxoe COCTOSIHUE
MIETOK  (CKOJIBI, obrap,
IJI0X0e  TpWIETaHue K
KOJIJIEKTOPY)

[Tpunuudonars meTku 46 K KOJJIEKTOPY
UM (QOBAIBHON MIKYPKOM, 36pHUCTOCTHIO
M-50IT T'OCT-3647 wunu 3aMEHUTH

MICTKU

1.1.5 Paccrosuue MEXKITY
paboueit MOBEPXHOCTHIO
KOJUIEKTOpa U KOPIyCOM
HIETKOJIepAKATES BBIIIIE
JOTTYCTUMOTO

Y CTaHOBUTH NOIYCTUMOE PACCTOSTHUE 10
MIOBEPXHOCTH KOJJIEKTOpPa — OT 2 710 5 MM
(pucynok 10)

1.1.6 Paccrosinue o
OKPY>KHOCTH KOJUIEKTOpa
MEXKY HIETKAMU oT-
J€TTbHBIX HIETKOJIepKa-
TEJIE HEPABHOMEPHO IOC-JIE
KaKUX-JI100 PEMOHTHBIX
paboT

JIy1ist mpaBUJIBHOM YCTaHOBKH IMIETOK 46 —
Ha KOJUIGKTOP, TMOJ| IIETKH, IOJOXKUTh
MOJIOCKYy Oymaru, pa3sMeYeHHYI0 Ha
paBHbIE YacCTH COOTBETCTBEHHO YHCIY
HIETKOJIepKaTEIIe

1.1.7 llleTkoaepxaTenu
ci1abo 3aKpETUICHbI u
BUOPUPYIOT

[TonTsanyTh raiiku 00ATOB 45, Kpemnsiux
meTkoaepx)atenu 16. MoMEHT 3aTsKKd
raek JUisl KpEeIUIeHUs IETKOIepKaTeNen —
16" Hwm.

[ToaTsHyTh 605TEI M16%40 (prcyHOK 6),
KpCISIIUe TUTACTHHBI C IIEeTKOJepIKaTe-
JIMH K KpOHINTeHHaM 7/, W OOJTHI
M16%65 (pucyHOK 6), Kpensiue KOJIbIO
C KpOHWITEMHAMM K wmUTYy. MOMEHT
saTsokke 6omros — 10070 Hu
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[Tponomxenne Tabauisl 3.3.1

Haumenosaunue
HEHCIPABHOCTHU

BepostHble mpUunHbI

Mertone! ycTpaneHus

1.1.8 Haxxatue mpyxuH
HIeTKOJiep)KaTened  Ha
IIETKH HEOMHAKOBO

[IpoBepuTh TONOKEHHE TPYXKUH Ha
meTkax 46, 4ToObl He OBIJIO CMEIIECHUS.
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-
CTYTIHJIN WJTH 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,
oTnIudoBaTh  KOJUICKTOpP  IIKYpPKOU
(. 4.4.1 «YX0/ 32 KOJUIEKTOPOM).

OcMOTpeTh BCE TETYIIKH, YCTPAaHUTH
3aMBIKaHUS
1.3 Habmonmaerca |1.3.1 Mexnay miactuna-| [IpogopoxuTh M30JIALIIIO MEXKY
MOYEPHEHUE KaX- [MH KOJUJIEKTOpa BBICTY-| IUTaCTUHAMU Kosuiektopa. [locie atoro
JIOM BTOPOM WM |TAeT U3OJSAIUS KOJUIGKTOp B  CJy4yae  HaJ0O0HOCTU
TPEThEN TJIACTUHBI o0rounth u ortuumdonats (1. 4.4.1

KOJUICKTOPA

«¥YX0/1 32 KOJUIEKTOPOM))

1.4 lletku  npo-
XKaT, CWIBHO IIIy-
MSAT; Ha KOJIICKTO-
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
«YXon 3a  KOJUIGKTOpOM»). buenue
KOJUIEKTOpa I0CJIE ONEpalnii He JOJDKHO
npesbimiath 0,04 MM

1.4.2 Mexny I1uiacThHa-
MH KOJUIGKTOpA BBICTY-

[TponopoxuTh U30JISLUIO MEXKTY
IUIacTUHaMM  KoJutekrtopa. Ilocime storo

MaeT U30JISIIIUS KOJUIEKTOp B  Ccllyyae  Hajo0HOCTH
o0rounth u ortuumdonats (1. 4.4.1
«YX0[1 32 KOJJIEKTOPOM»)

1.4.3 HenpaBuibHO 110-| [IpaBuiibHO YCTAHOBUTH HIETKHU:

CTaBJICHbI MIETKU TOCJE| PABHOMEPHO IO OKPY)KHOCTH TIO YHUCITY

KaKUX-TM00 PEMOHTHBIX | KOJUIGKTOPHBIX IUJIACTUH, OCh IIETKH

pabor JOJbKHAa ~ OBITh  MapajulesibHa — OCH
KOJJIEKTODA.

PaccTostHue 10 MOBEPXHOCTH KOJUIEKTOpa
JIOJKHO OBITH OT 2 110 5 MM (pucyHok 10,
0), HOpMaJIBHBINA 3a30P MEXKIY MIETKON U
oboiimoii — ot 0,1 1m0 0,3 MM
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[Tponomxenne Tadbauisr 3.3.1

OrOHb MO KOII-
JEeKTOpy, TIepe-
Opoc  3JeKTpu-

IOJIOJKEHBI IETKH ITOCIIe
KaKI/IX-J'II/I6O PEMOHTHBIX
pabort

HaumenoBanue

BeposATHbIE TPUYNHBL Mertonap! ycTpaHeHus
HEUCITPaBHOCTH
1.5 KpyroBoii 1.5.1 HenpaBunbHo pac- | [IpoBeputs nosioxxeHue merok 46

YECKOU IyTH

1.5.2 Kopotkue 3ambika-
HUS BO BHEIITHEN IETTH

O4HuCTUTh HAPYXHBIE TIOBEPXHOCTH
ANEKTPOABUTATENSL OT MbUIM U TPs3H,
3a4MCTUTh MECTa mepedpoca IIEKTPH-
YeCKOM JIyrd OT HAIUIBIBOB METaa,
npouuIngoBaTh KOJUIEKTOP, MPOBEPUTH
OMeHHe KOJUIEKTOpa U YCHIINE HaXKaTHsI
HIETOK Ha KOJUIEKTOp (yCHJIME HaKaTHsI
Ha IIETKY MIO0JDKHO ObITh (36+2) H),
MpaBUJIBHO YCTAHOBUTH  MIETKOJEP-
xatenu (pucyHok 10, a), mpoayTh
ANEKTPOABUTATEb CKATHIM BO3AYXOM,
U3MEPUTH COMPOTUBIICHUE HW3OJISIIIUU
OOMOTOK 3JICKTPOJBUTATENS] OTHOCH-
TEJILHO KOopITyca.

ComnpoTuBiieHHEe M30ISUA  OOMOTOK
AIEKTPOABUTATENS OTHOCHUTEIBHO
KOpIyca JIOJDKHO ObITh HE MEHEe:

-B XOJIOJJHOM COCTOSIHUM 3JIEKTPO-
nsurateist 10 MOw;

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

HaunmenoBanne Mertone! ycTpaneHus
BeposTHbIe pyuYnHbBI
HEHUCIPABHOCTH

Kopnyc
eTkoaepxarena

Konnekrtop

T e T

0)

Pucynok 10 — ITonoxeHue meTkoaepxarenen

[erkonepxkarenu 16 HEOOXOOUMO 3aKpENUTh, MOJB3YICH CICTYIOINIMMHU
MpaBUJIAMH:
- B3aMMHO NEPHEHIUKYISPHOCTh OCEN OKOH COCEHUX IIETKOJAEpKaTEIEH;
- OCH OKOH IIETKOJIepKaTeliel JOJKHBI COBMAAATh C OCSIMU TJIABHBIX MOJIFOCOB;
- IETKOJEpKaTeIu JODKHBI OBITh PAaBHO yJNajeHbl OT pabodeil MOBEpXHOCTH
KOJUJIEKTOPA 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
W30JISALHAH TemibsiM Bo3ayxoMm ot 60 mo 70 °C or
IIOCTOPOHHETO MCTOYHHUKA U ITOBTOPHO
IIPOBEPUTH COIIPOTUBJICHUE U30JIALINH.

B Hauvanme Cymkud CONpPOTHBIICHUE

U30JISILIVH MOJKET HECKOJIBKO
CHIDKATBCS, 3aTeM HadHET OBICTPO
pactu.

W3mepenne COMpOTUBICHUS OOMOTOK
Bectu MeraoMmmeTpoM M1100 ma 1000
B, xmacc Tounoctu 1,0
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[Tponomxenne Tadbauisr 3.3.1

TpsI3HEHHAsT CMasKa, W3-
OBITOK WM HEIOCTATOK
CMa3sKd B  IIOAIIWIIHU-
KOBBIX  y3J1aX, CMEIIU-
BaHWE CMa30K Pa3HbIX Ma-
pPOK,  M3HOIIECHBI  WJIH
pa3pyIlIeHbI JIeTaIn
MOAIIMITHUKOB, TTOJIIUII-
HUKA  YCTAHOBJIEHBI  C
MEePEeKOCOM, MaJibl  pa-
MUalbHbIE  3a30pbl B
NOAIIMITHUKAX, TPEHUE B
VIUIOTHEHUSAX  MOJIIMII-
HUKOBBIX Y3JIOB

Haumenosanue
BeposTHbie MpUYMHbL Mertons! ycTpaHeHUs
HEUCITPaBHOCTH
2.2 3arpsizHenue O6angaxa| [Ipounctuth Oanmax HIETKOM,
Ha HA)XMMHOM KOHYCE IpPOTEPETh €ro YUCTOW  BETOIIbIO,
CMOYEHHOM TEXHUYECKHUM CIHUPTOM
WM CIIUPTO-OCH3UHOBOM CMECHIO
2.3 Mexanuueckoe  10-| BoccTaHOBUTH pa3pylIEHHYIO H30JIs-
BPEKJCHUE M30JISIIUU BbI-| U0 W YCTAaHOBUTh IPUYMHY €€
BOJHBIX IIPOBOJOB WJIM | pa3pylICHUs
pa3pylieHHe  YIUIOTHH-
TEJIbHBIX BTYJIOK
3 Ileperpes 3.1 3arpsznenue nogmun-| [IpousBecTd peBU3UIO0 MOJLIUITHUKOB
NOJNUINITHUKOB |HUKOB TIpH cOopke, 3a-|47, 48, BTYyIOK M TNOAMIUITHUKOBBIX

muToB 1, 2. YcTpaHuTh 3aMedeHHBIE
HEJIOCTATKH, 3aMCHHUTbH ITOIIUITHUKH
(m. 443 «/lemoHTa)X ©W  MOHTaX
MTOAIITHITHUKOB) )

4 TIoBBIIIIEHHBIH
U3HOC M CKOJIBI
IIETOK

4.1 Vickpenue
Ype3MepHOe Ha)XaTue
MIETOK Ha  KOJUIEKTOP,
3a30pbl MEX]TY IIETKaMU U
CTEHKaMH OKOH IIETKO-
JIepKaTeJIen BBIIIE JOITyC-
TUMOTO, OMEHHE KOJIJIEK-
TOpa BBIIIE JTOMYCTUMOTO,
3arpsi3HeHa pabouas Mo-
BEPXHOCTh  KOJUIEKTOPA,
HEeKa4YeCTBEHHasi 00paboT-
Ka pabodeil MOBEPXHOCTHU
KOJUIEKTOPA, ChIpbIE MIET-
KH

IIETOK,

[IpoBeputh TPaBUIBLHOCTH  COOPKH
[IETOYHOTO anmapara, yCUiIue HaKaTus
Ha 1meTKy 46 momkHO ObITh (36+2) H,
BOCCTAHOBUTH PAb0YYyI0 MOBEPXHOCTH
KOJUIGKTOpa,  MPOCYIIUTh  IIETKH,
CKOJIBI IIETOK npunuMdoBaTh
MEJIKO3epHUCTOM  MKypkou.  [lpwm
HEOOXOJIMMOCTH  3aMCHHUTL  IIETKH,
meTKoAepKaTenu 16
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[Tpogomxenue Tabmauis: 3.3.1

HaumenoBanue

BeposiTHbIe TpUYMHBI 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| M30JISAIMEN 3aMEHHUTD

OOMOTOK TpH TeEperpys-
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)KMBaHMM M  OKCIUTyaTallkd  3JIEKTPOJBUTATEIS
HE00X0AMMO COOJIIOIaTh MPaBUIIa TEXHUKU O€30IaCHOCTH, PUHSATHIE Y oTpeduTens. K
00CTY>KUBAHUIO JIEKTPOABUTATEINS JOIMYCKAOTCS JIMIIA, MPOIISANINE MPOBEPKY 3HAHUMN
no IlpaBmimamM TEXHHWYECKOW OKCIUTyaTallMM 3JIEKTPOYCTAHOBOK IOTpEOUTENEH,
[IpaBunaM ycTpoHCTBa SJIEKTPOYCTAHOBOK M TMpaBWJIaM TEXHUKH O€30MMacHOCTH,
M3YYHMBIINE YCTPOMUCTBO U MPABUIIA SKCIUTyaTalluy JAHHOTO 3JIEKTPOBUTATEIIA.

be3omacHocth  mpu  OOCIHYXUBAaHUU  DJIEKTPOJBHUraTeNsl  COOTBETCTBYET
tpeboBanusim ['OCT 12.2.007.0, TOCT 12.2.007.1, TOCT 12.1.004, [IOT232 wu
Hacrosmero PO.

[Ipu paboraromiem aBTocamMocBaje WM MpU  padoTaroleM  Au3ese
AJNIEKTPOJBUTATENb HAXOJUTCA TIOJI OMACHBIM JUJIsi OOCIYKMBAIOILIETO IEepCcoHalla
HamnpspokeHueM. [losToMy, BBIMOJHEHUE KakUX-THMOO pabdoT MO TEXHUYECKOMY
OOCITY’>)KMBaHUIO WM PEMOHTY DJEKTPOABUTATENA, MPOU3BOAUTH TOJBKO TMIPH
HepaboTaroIeM JIu3ee.
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4 TEXHUYECKOE OBCJIY’ KUBAHUE

A\ srmviaEnE
Hpu 3aMeHe YCmAaHoBUmMsb WemKu e6sinycKa 00HO20

npeonpusmus. He oonyckaemcs ycmanoska Ha 00HOM 3]eKmpoosuzcameine wemox
DA3HbIX MAPOK, PA3HLIX KOHCMPYKYUUL.

Hcnonvzosamv ~ noOwunHuku ¢ UCMEKWUM
2apaumuiHbIM CPOKOM HA daeKkmpoosuzamene!

4.1 O0mme ykazaHus

g obecriedeHHs] HUCIPABHOTO COCTOSHUSA 3JIEKTPOABUraTeNsi HEOOXOIUMO
IIPOBOJUTH TUIATENIBHBIA yXOJ 32 HUM B COOTBETCTBHU C YKa3aHUSMH HACTOSIIETO
PYKOBOJICTBA 10 IKCILTYaTALMH.

K oOcnyxuBaHHIO 3JEKTpOJABUTATENs JIONMYCKAKOTCS JIMIA, IPOLIEIIINE
IIPOBEPKY 3HaHMM 1o IIpaBriaM TEXHUYECKOW OHKCIUIyaTallMM 3JIEKTPOYCTAaHOBOK
notpebuteneii, I[lpaBumaM ycTpoHCTBa 3JIEKTPOYCTAHOBOK W IIpaBWiIaM TEXHUKHU
0€e30MacHOCTH, UW3YYMBIIME YCTPOWCTBO W NpaBWia 3SKCIUIyaTalldd JIaHHOIO
JJIEKTPOIBUTATEIA.

Heooxooumo npu nposedenuu kasxcoozo TO rnexkmpoosucamensn oOenambv
ommemkxy 6 nacnopme, @ pazoeiie «Yuem mexHuueckozo oocayycusanuny. Konurw
CIMPAHUUbL NACHOPMA C 04epeoHoll 3anucvio 0 npogedeHHom TO Heodxooumo
omocaams ¢ Omoen MexXHUUecK020 KOHMPOAA RPEeONnPUAMUA — U320MOBUMEA:
000 «Cubrnekmponpueooy 630088, 2. Hoeocuoupck, yn. Ilemyxoea,69/5; ¢axc:
8 (383) 285-00-26.

Bunabl u nmepuoMYHOCTh TEXHUYECKOTO OOCITYKMBAaHUS DJIEKTPOABUTATENS B
3aBUCUMOCTH OT CPOKOB 3KCIUTyaTalluu MpUBEAeHBI B Tabuie 4.1.1.

Tabmuna 4.1.1

HaumenoBanue BU10B [TeproAMYHOCTH TEXHUYECKOTO
TEXHUYECKOTO 00CITyKUBaHUS 00CITyKUBaHUS
ExenneBnoe oocnyxuanue (EO) ExenHeBHO
Texuuueckoe odcnyxupanue 1 (TO-1) Uepes kaxabie 250 yacoB
Texuuueckoe odciyxubanue 2 (TO-2) Uepes kaxabie 500 yacos
Texuungeckoe odcayxuBanue 3 (TO-3) Uepes kaxabie 1000 yacon
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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 INIOTHO MPHUJIETaTh IO BCEMY IEPUMETDPY.
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
BHE€ Ha HAPYXHBIX I10- | OTHEOMACHBIX  MAaTEPUAJIOB:  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

MOJIOCTH  DJICKTPOJIBUTA-
TEMsI CyXUM  CXKAThIM
BO3yXOM

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 O06cnyxuBaHue Ie-
TOYHO-KOJUIEKTOPHOTO
y3na. [IpoBepka oTcyTcT-
BUSI 3aBUCAHUS IIETOK

YOenuTbcsl mojepruBaHHEM, 4YTO 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 metku nepememarorcst Tyro, BBIHYTh UX
u3 HIETKOAEpKaTeNeH MPOYUCTUTH OKHa
HIETKOJAEPKATENCd YUCTOW BETOIIBIO, CMOYEHHOU
TEXHUYECKUM CIIUPTOM WU  CIHUPTO-OCH3MHOBOM
cMechr0. Eciii nepemMeneHnio mEeTKM MEIaeT KaKkoe-
aM00 MEXaHWYECKOEe TMOBPEKICHUE IIETKOAEpHkKa-
TeJIS — YCTPAHUTh MOBPEKICHUE.

BricoTa m3HOIIEHHON MIETKU J0JDKHA OBITH HE MEHEE
25 mm. llletkn co ckoiom paboueill MOBEPXHOCTH
npuinndoBaTh MEJIKO3EpHUCTOM ImIKypkou. Ilpu
HeoOXxoauMocT 3ameHuTh. llleTkn co  ckosioMm
paboueit moBepxHocTH Oosiee 10 % MOMKHBI OBITH
3aMEHEHBI, HE3aBUCHUMO OT CTENEHW H3HOCa IO
BBICOTE.

[Tpu 3ameHe meToK pyKOBOJACTBOBATHCA I1. 4.4.2
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[Tponomkenne Tabmmimt 4.2.1

Buanl
TO

HaumenoBanne oO0bekTa
TO u paboThl

Texuuyeckue TpedOBaHUs

TO-1

4 TlpoBepka COCTOSIHUS
KPOHIIITCHHOB, H30JIATO-
poB M 000WM MIETKO-
JiepKarTenen

[ToaTsiHyTh rafiku 00JITOB 45, KPETISIIIX
nieTKkoAepxkaTea. MOMEHT 3aTSKKA TaeKk s
KpEIUICHHS IIeTKoaepkaTeneit 16 — 16" H m.
[HoarsHyTe Oontel M16%40 (pucyHok 6), Kpersiue
IJIACTUHBI C MIETKOJEPKATEISIMU K KPOHIITEHHAM, U
0onTel M16%65 (pucyHOK 6), Kpemsiiue KOJbIO C
KPOHIITEHHAMH K IIUTY. MOMEHT 3aTsHKKH OOJTOB —
100™° Hwm.

[IpoBepUTh 1EIOCTHOCTh MPYXKUH IIETKOJAEPKATENs,
MEPEeKOC  OOOWMBI ~ OTHOCHUTETHHO  KOJIJIEKTOPA,
paccTosiHuE OT HWXKHEro Kpas o0oiimbl 70 padoueit
MMOBEPXHOCTH  KoJuiektopa (pucyHok 10). D10
PACCTOSIHUE JIOJKHO OBITH OT 2 710 5 MM.

Ha xponmreliHax W H30JATOpax HE JOJKHO OBITh
TPEIIMH, TOBEPXHOCTh HX JOJDKHA OBITh YHUCTOM.
OuncTKky 000MM IIETKOJIEepKaTeNied MPOU3BOIUTH
J)KECTKOM BOJIOCSHOM IIIETKOM, UYHCTON BETOIIbIO,
CMOYEHHON TEXHUYECKHUM CIUPTOM WIM CHOUPTO-
OCH3MHOBOU CMECHIO.

[Ipyu oOHapyXeHHMU TpeUuMH Ha TMOBEPXHOCTH
U30JIATOPOB UM KPOHIITEHHOB,  M3OJSATOPBl U
KPOHIITEWHbl 3aMEHUTh HOBBIMH, HE HMECIOIIUMHU
ne(EeKTOB

5 TlpoBepka cocTOSIHUS
KOJIJIEKTOpa

3arpsi3HEHHYI0 MOBEPXHOCTh KOJUIEKTOpa M OaHJaxka
Ha H2KMMHOM KOHYCE NPOTEPETh YHCTOM BETOLIBIO,
CMOYEHHOM TEXHHYECKHM CIIMPTOM WA CHUPTO-
OEH3MHOBOM CMECHIO.

PabGouasi moBepXHOCTh KOJUIEKTOpa JOJHKHA OBITh
KO,  TOJUPOBAHHOM, KOPUYHEBOTO  WJIA
KpaCHOBATOTI'O IBETA.

PaBHOMEpHOE MOTEMHEHHE KOJUIEKTOpa 0Oe3 CienoB
nojarapa CBHJIETEIBCTBYET O HAJUYMM TOHKOTO U
OYEHb  IUIOTHOTO  CJOS  OKUCH  (TOJUTYPHI),
NPEIOXPAHSIONIEr0  KOJUJIEKTOp OT  H3HOCa U
yIydIamniero kKommyrauuto. Ilomutypy Heooxoaumo
COXpaHATb, W NUM(POBATh KOJUJIEKTOP TOJBKO B
cilydae, €ClId OH UMEET CJIeJIbl MOArapa, OIIaBJICHUN 1
HIEPOXOBATOCTEN, BBI3BIBAIOIINX Ype3MepHOe
VCKPEHHE HIETOK.
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[Tponomxenue Tadnuubl 4.2.1

Buner | HaumeHnoBanue o0beKTa
Texuuueckue TpedboBaHus
TO TO u paboTsl

TO-1 [Ipy HaNMMuYMU CUIIBHBIX MOJATapoOB, MPUBEAIIUX K
OIUIaBJICHUIO KOJUIEKTOPHBIX IUIACTUH, 3aJUPOB
paboueit MOBEPXHOCTHU KOJUIEKTOpa u
HEPaBHOMEPHOTO €€ W3HOCa, 3JIEKTPOABUIATEIb
ClelyeT JEMOHTHUPOBAaTh, 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 3aMCHHTH UX

3aMeHy MIETOK MPOHU3BOAUTH IO MEpE H3HOCA
COTJIACHO peKOMEeHAausM 11. 4.4.2.

[Ipu 3aMeHe mIETOK UX HEOOXOIUMO MPUTEPETh Ha
MPUCHIOCOOJIEHUH [0  PaJuyCy  KOJUIEKTOpa
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 IIeTKU. Bo
n30eKaHue 3aKpyIJIeHHs YIIOB IIETKH MpHU
MPUTUPKE, NUTU(OBATBHYIO MIKYPKY HEOOXOAMMO
MPWKUMATh K KOJUIEKTOPY Ha OOJIBIION ayTe

3 IlpoBeputh cocTosTHUE
U30JIAIIUA 00MOTOK
AIEKTPOABUTATEIS M 3a-
MEpUTh €€ COIPOTHBIIC-
HHE

IIpu ocmotpe sixkopst 13 HEOOXOAUMO TPOBEPUTH
COCTOSIHUE OaHJaXel, KIMHBEB U HW3OJALNU
oOMoTOoK. He pomyckaeTcsi CKOIUIEHHE YTrOJbHOU
ObUIM HA TIOBEPXHOCTH SIKOPSA M KaTylleK
noJitocHbIX. JIOOOBBIE YacTH OOMOTOK MPOTEPETh
YUCTOM BETOIIbK), CMOYEHHOM TEXHUYECKUM
COUPTOM WJU  CHUPTO-OCH3UHOBOW  CMECHIO.
Henocrynuele st mpoTUpaHusl 4acTH ABUTATENS
OpOAyTh CYXUM  CXKaTbiIM  BO3AYXOM  MOJ
nasaeHueM ot 0,2 1o 0,25 Ml]a.

CoenuHuTenbHbIE MPOBOAA HE JOJHKHBI KacaThCs
MOJABVIKHBIX YacTel JABUTATENS, U HA U30JISIIIUN HE
JOJDKHO ObITh TOBpexkaeHuM. IloBpexaeHHbIe
MeCTa M30JSUMKU OOMOTOK 3au30JIMpOBaTh U
noKpbITH SMainbio KO-9111.
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[Tponomkenne Tabmmimt 4.2.1

Bunrer
TO

HaumenoBanue
o6bekTa TO 1 paboThl

Texuuyeckue TpedOBaHUs

TO-2

ComnpoTtuBiieHue U30JISIUU 00MOTOK
AIIEKTPOJBUTATENS] OTHOCUTENIBHO KOpITyca JOJHKHO
OBITh HE MEHEE:
-B  XOJIOJTHOM
10 MOwm;

-B HArpETOM COCTOSTHUU AIeKTpoaBuratess — 3 MOwm.
Ecnu conmpoTuBieHUE H30JISIIIUM MEHBIIE YKa3aHHBIX
3HAQYEHUH, TO DJIEKTPOJBUTATEh MPOCYIIUTh CYXUM
TerIbiM Bo3ayxoM oT 60 1o 70 °C oT mOCTOPOHHETO
HUCTOYHUKA U TIOBTOPHO MPOBEPUTH COMPOTUBJICHUE
U30JISIUY.

B Hauane Cymiku CONPOTUBICHUE H3OJSIIIUM MOMKET
HECKOJIbKO CHUKAThCS, 3aT€M HaYHET OBICTPO PaCTH.
N3mepenne  cONMpOTHBIICHHS ~ OOMOTOK  BECTHU
merommerpoM M1100 wa 1000 B knacc Tounoctu 1,0

COCTOAHMMH  BJICKTPOABHUIATCIIA  —

4 TlomomHUTh CMa3Ky
MNOJIIMITHUKOB

[TonmomHeHne CMa3Kd NOAIIMITHUKOB BBITIOJHUTH B
coorBercTBUM ¢ 1.4.3 pykoBojactBa «llomosHenue
CMAa3Km»

TO-3

1 IIpousBectu oO6CITYy-

)kuBanue kak B TO-1,
TO-2

B motHoM 00BEME

2 IlpoBeputh ycuiue
Ha)XKaTHUs Ha MIETKU

Yewnmue HaxaTtusd Ha IeTky 46 J10mKHO OBITh

(36+2) H, uzMepsTh TMHAMOMETPOM KJjlacca TOYHOCTH
2,0

3 IlpoBeputp OueHme
KOJUIEKTOpa

Ecnu 6uenue koisnektopa okaxercs oosee 0,08 Mmm —
AEKTPOJBUTATEh  JIEMOHTHPOBAaTh,  KOJIJICKTOP
MPOTOYHTh, U30JIIUI0  MEXIy  IUIACTUHAMHU
MPOJIOPOKUTE M KOJUJIEKTOp OTHuIH(oBaTh. buenue
KOJUIEKTOpA TOCJe ONepaluii He JOJDKHO MPEBBINIATh
0,04 mm.

W3mepenrie MpoW3BOAUTh HMHAMKATOPOM YaCOBOTO
tuna c nenou genenust 0,01 mm

Hpy-

rue
BUJIBI
TO

3aMeHa IMOAIINITHUKOB

[Ipu moctmxenun aprocamocBaiiom npobdera 200 Thic.
KM TpPOBECTHM 3aMEHY MOJAIIMIHUKOB: IIAPUKOBOIO
paguaIbHOrO OAHOPSAAHOrO mofamunauka 47 — co
CTOPOHBI KOJUIEKTOPA, W POJMKOBOIO OJHOPSAIHOTO
noAmunauka 48 — co CTOPOHBI, MPOTHUBOMOJOKHOU
KOJUIEKTOPY.

JleMOHTaX, NOArOTOBKY K MOHTaXy M MOHTaX
IIPOBOJINTH B COOTBETCTBUU C 1. 4.4.3.
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[Ipr cyxou morojge peKOMEHJOBAHO IPOAYBATh JJIEKTPOIABUIATENb CYXHUM
CKaThIM BO3J1yXOM KaxkJible 125 yacos.

DNEeKTpOABUTATENIM  BbIICPKUBAIOT 0€3 MOBPEXIECHUH UM OCTATOYHBIX
neopMaLuii aBapuiiHOE 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 gepes3 (5001£25) yacoB pabOTHI AJIEKTPOIBUTATEIS.
KonmuecTBO cMa3ku 1715l IEPUOAUIECKOTO ITOMOTHEHUS:

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

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

OTBEPCTHS B HAPYKHBIX KPBIIIKAX MOAIMUITHUKOB 3, 36 (prcyHOK 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 HanMuuyM 3aTSKEK MEAH B MPOCTPAHCTBO MEX Y IuacTuHamu 6oiee 0,2 MM
YIAIUTh UX, IO BO3MOYKHOCTH COXpaHsAs MOJMTYPY Ha KOJUIEKTOpE. 3ayCEHLbl OT
3aTSDKEK MEAM yAAIATh HEMETaUIMYECKOW IIETKOM M CyXHM CXKaTbIM BO3yXOM.
KpynHble 3ayceHIbl OT 3aTSHKKU MEIN yIAIATh CIIEHUAIbHBIM HOKOM — (DaCOUHUKOM.

[TpoTouky, HIIM(POBKY KOJUIEKTOpa HPOBOJUTH TOJBKO Ha BpallaroIIeMCs
KOJUIEKTOpE, BO U30exkaHNe 00pa30BaHUsl MECTHBIX BBIPAOOTOK pabOoYeil TOBEPXHOCTH.

[TpoTOUKy KOJIJIEKTOpa BBINOJHSIOT MPU HPEBBIIIEHUH PaJUaIbHOIO OUEHMS
0,08 MM, a TakKe IIpM HAIWYUU CHWIBHBIX IIOATApOB, NPUBEIUIMX K OIUIABICHUIO
KOJUIEKTOPHBIX MacTuH. Ilepen mporoukoil oOMOTKY sikopst oOepHYTh Oymaroii, mo
OKOHYAHMHM MPOTOYKM MPOAYTh CXKATBIM BO3AYXOM. BpIcTynmaHue OTAEIbHBIX
V30JSIUMOHHBIX  MPOKJIAJOK  YCTPAaHUTh, BBINOJHAS HPOJOPOKKY  KOJUJIEKTOpa
CHeUaIbHbIM HHCTPYMEHTOM.

[IpoTouKy ¥ IPOJOPOKKY KOJUIEKTOPA BBIOJIHATH 110 pa3MepaM, yKa3aHHbIM Ha
pucynke 11 .

[Tocne xkaxaoil 0OpabOTKM KOJJIEKTOpA CHEUUAIbHBIM WHCTPYMEHTOM IS
IIPOJIOPOKKH YIAIUTh CIPECCOBABIIYIOCS MbLIb U MEIHYIO CTPYXKKY M3 Ma30B MEXIY
KOJUIEKTOPHBIMM IIJJACTUHAMHU, YIIyOUTh MX, €CIM 3TO HEOOXOAUMO, CHSTH (hacku
(acouyHUKOM 1O pa3MepaM, yKa3aHHbIM Ha pucyHke 11.

Jna numdoBaHus KOJJIEKTOpa Baj d3JEKTPOABUTATENS OTCOEIUHUTH OT
peaykropa. IlomaTte Ha 3a)kMMBbl 3JeKkTpoaBuraresss Hanpspbkenue ot 50 go 60 B
IIOCTOSIHHOI'O TOKa OT IIOCTOPOHHEr0 MCTOYHMKA. Jlns BpamieHuss JBHUraTeis Ha
XOJIOCTOM XOJ1y YCTAaHOBUTbH Ha JIBAa COCEHMX LIETKOAEPKATENS MO OJHON LIETKE.

Jns mummudoBanus npuMmeHsaTh nuMdoBanbHyto wkypky M-50IT TTOCT 3647,
00EepHYTh €€ BOKpPYI JEpPEBSHHOW KOJIOAKM C paguycoM KpHBU3HBI BHYTpPEHHEH
MOBEPXHOCTH, PaBHBIM PaInycCy KpuBH3HBI KoyuiekTopa (200+2) MM, ¢ yriom oxBaTa
menee 30 . IllupuHa MONOTHA ULTM(OBAIBHON MKYPKH TOJDKHA OBITH PaBHA LIMPHUHE
pabodeil MOBEPXHOCTH KOJUIEKTOPA.

[locne mmudoBaHUs M OYMCTKM KOJUIEKTOPHYIO KaMepy MpOAYTh CYXUM
CXKAaTbIM BO3IYXOM M MPOYUCTUTh KAaHABKU MEXIY KOJUIEKTOPHBIMH IIJIACTUHAMU
YKECTKOU BOJIOCSHOW IIETKOM.

[IleTkn, KOTOpHIE HCIONB30BAINCH MPU MNUIM(POBAHUM, 3aMEHUTh pPabOYUM
KOMIIJIEKTOM M BpaIlaTh 3JEKTPOJABUTATEIb B PEXKUME XOJIOCTOr0 Xoaa 30 MuH.

4.4.2 Oco0eHHOCTH 3aMeHbI IETOK

A]]PE,I[DCTEPE}KEHBE
Bo usbesicanue  603m001cH020 nopasiCerusl

NIeKMPUYECKUM ~ MOKOM — UAU  MPABMUPOBAHUS  NEPCOHANA  8PAUJAIOWUMCS
anekmpoosuzamesiemM He OONYCKAemcsi CHUMAMb UMY YCMAHABIUBAMb WEemKU, Ko20d
NIeKMpPoOsU2amesib Haxo0Uumcs 00 HANpsdHceHuem Uil 8paujaenmcs.
A\ sEIVABRE
Ilpu 3amene ycmano8umMb WemKu BbINYCKA OOHO2O
npeonpusmus. He oonyckaemcs ycmanoska Ha 00HOM 37ekmpoosucameie Wemox
PA3HLIX MAPOK, PA3HLIX KOHCMPYKYULL.
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_ ceucanue mokogedywux npo8ooos WemKu ¢ Kopnyca

wemkoOoepacamenisi 6 CMOPOHY WUMA UIU NEeMYWKO8 KOJIeKmopd, a makice
nonaoaxue moKo8edyWux npo8ooos 8 NPOCMPAHCMBO Pab04e20 X00a NPYHCUHBL.

3ameny meTok 46 mpou3BOAUTH MO0 Mepe u3Hoca. llleTku 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 — KperuieHne metok

4.4.2.1 3amMeHa IETOK B KYPKOBOM IIeTKOJAepKaTeIe

TTonokeHne A TTonoxkeHue b

BeIBOIA MIETKH

BhIBONA IMETKH

46

46 16

Pucynok 13 — [lonoxeHne HAXKUMHOTO MEXaHW3MA MPU 3aMEHE HIETOK

Jlns 3ameHbI meToK 46 He0OXOAMMO OTBECTH HAXKMMHOMU ITaJIel] M3 MOJI0KEHHS
A B nmoJjio:xxenne b.
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4.4.3 JleMOHTAaK M MOHTAK MOAIIMITHUKOB

17,18

Kamywka Kamywka
dodaboyHozo 2nabHozo odMomKka

nonica nonpca AKopA Bonm M16x4558
5 adda 16.657

iy v :
‘ | MY 3/ 18
M=y Born 161558
F auda
wlli==/1
\ — mynka

banm M16x110.58
[adda 16.657

i
1

NN < Ll
Lﬂ r B
KONNekmo B

Pucynok 14 — OOumwii Bun anexkrpoasuratens tarosoro J/I1-800

TexHoorn4eckue NnpucnocodIeHust

[Ipucnocobnenne ana 3aBoakud (B marHutHyto | A7808-0179
CHCTEMY) M BBIBOJIA IKOPSI
CpeMHUK U1 TOJUIUITHAKA CO CTOPOHBI KOJJIEKTOpa A7823-0151
CBheMHHUK JJI TOAIIAITHAKA CO CTOPOHBI PUBOJIA A7815-0029
CuEMHUK J/KOJIbLIA YIIOTHUTEIBHOTO CO CTOPOHBI
KOJJIEKTOPa YcTaHOBKa HHTYKITMOHHOTO
Cw€MHUK J/KOJIbIIa YIUIOTHUTENBHOTO co cropoHsl | HarpeBa Y MH 008-30/T-020
MIPUBOJIA
CbEMHUK 1711 000MMBI BHYTPEHHEH A7815-0025
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4.4.3.1 JleMOHTaX NOAIIUITHHKOB

[Tpu 3aMeHe MOAIIMITHUKOB He0O0x01uMo (pucyHok 14):

1) CHATB KPBIIIKY KOJUIEKTOPHOTO JItoKa 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 meTkoaepxkarenei 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), ycranoBiieHHYI0 Ha moBepxHocTH ([1);

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

8) BBIBepHYTh O0nTHI M16%45.58, kpersmue NTOAMMUIHUKOBBIA IIUT 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;

CbeMHOE yCTpOMCTBO
A7823-0151

47

Pucynok 15 — JlemoHTaX NOAIIMITHUKOB
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12) cHATH KT cO CTOPOHBI MpuBoAa 1 ¢ KpbIkoil 36 U Hapy>KHBIM KOJIBLIOM
POJIMKOBOTO MO IITHITHUKA;

13) BeiBepHYTh 00NATHI M8x35.58 KperieHHs KpBIMIKK TOIIIMITHAKA W CHATH
KpBIIKY 36;

14) cHATH HAPYKHOE KOJBIIO POJUKOBOIO MOJAIIUIHUKA W3 LIUTA CO CTOPOHBI
npuBoja 1,

15) ycranoBkoi unaykiponHoro HarpeBa YHWUH 008-30/T-020 cHSTH KOJIBIO
32;

16) cremubiM yctpoiictBoMm A7815-0025 u A7815-0029 cHsATh BHyTpeHHEe
KOJIBIIO POJIMKOBOTO MOJIIMITHUKA 48 C Bajia 3JIEKTPOIBUTATEIIS.

CbeMHOE yCTPOMCTBO
A7815-0029

Pucynok 16 — JleMoHTax MOJIIMITHAKOB

4.4.3.2 I1oAr0TOBKA K MOHTAKY

[ToaroroBka K MOHTa)XXYy MOAIIMIHUKOB BBITIOJHSIETCS B CIEIYIOIIEM IOPSIKE
(pucyHok 14):

1) mepen cOOpPKOM OYHCTHTH OT TBUIM M TPSI3M KPBIIIKKA TOAIIUITHUKOB,
MOCaI0YHbIC THE3 A TI0]T MOAMIUITHUK TOIIITUITHUKOBOTO IITUTA 2;

2) TpOMBITH  yCTaHABJIMBAaEMble TMOAIIMIIHUKA B  6-7 %  pacTtBOpe
TpaHChHOPMATOPHOTO WIIM BEPETEHHOTO Macyia B OEH3UHE JI0 MOJHOTO YJaJIeHUsI CMa3Ku
U MPOBEPUTH MX HUCIPABHOCTh HA CIIyX BpallleHUEM HApPYX HOTO KoJiblia. McnpaBHbIN
MNOAIINITHUK HE TOJIKEH 3a€1aTh U IIIyMETh;

3) npoCcymuTh NOAMIUITHUKY;

4) aHaJIOTMYHO TPOMBITh KPBIIIKH MOIIIMITHUKOB, MOCAT04YHbIC THE3/1a TOJ
MOAIIMITHUKY U JaOMPUHTHBIE KaHABKU MOIIMITHUKOBOTO IIUTA CO CTOPOHBI MPUBOJIA
1;

5) mnponyTh cxaThiM Bo3AyxoM. (CmaszaTh MOCaJ0YHBIE MecTa JAeTaliel
TOJIIITMITHUKOBBIX Y3J10B cMa3koi JIuton-24-MJIu 4/12-3 TOCT 21150;

6) 3amoHUTh cMaszkou Jlnron-24-MJIn 4/12-3 TOCT 21150 noammnauku 47,
48, momoctu A, b, B, T".
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Pacxon cmasku Jlnton-24-MJIn 4/12-3 TOCT 21150:
a) NOJIIUITHUK APUKOBBINA 47 — 800+10
0) MOAIIMITHAK POJTUKOBBIN 48 — 1000+10
B) mosocts A — 7070 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) warpeTh NOAMMIHUK 47 W BHYTPEHHIOIO 000iMy mnoamwumHuka 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 BaJ1 710 yropa B 3aIlJICYUKH;

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 TMOJIIMITHUKA 36 B HIMT CO CTOPOHBI TpuBoAa 1,
BBEepHYB 00Tl M8%35.58;

8) yCTaHOBHTH LIUT CO CTOPOHHKI NpuBoa 1 Ha sikops 13;

9) 3aBectu sikopb 13 B cucTeMy MarHUTHYO 12;
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[TpucnocobGnenue s 3aBOAKH
SIKOPSI B MAaTHUTHYIO CUCTEMY
A7808-0179

Pucynok 18 — 3aBoaka sIkopsi B MATHUTHYIO CUCTEMY

A\ sEmvAERE
HpI/I 3aBOJIKC AJKOpA B MAIrHUTHYIO CHCTCMY CO6J'IIOI[aTB

OCTOPOXKHOCTh, M30€raTh KacaHUs SKOPS W KOJIJIEKTOpa IIETKOoJepIKaTesed U KaTyIleK
MAardiTHON CUCTEMBI.

10) BBepHYTH OOJTHI KpEIUIEHUS HAPYXXHOW TMOIIIUITHAKOBON KPBIIKA 36
M8x35.58 m  Oontel M16x45.58, kpemnsmuye MTOAMAITHUKOBRIA IIAT CO CTOPOHBI
npuBoja 1 K craHuHE;

11) ycranoBuths momymydTsl (dranmbl) Ha mnoBepxHocTsx J, E. BeepHyTh
0oxthl 44;

12) NOAKIIOYUTH JAaTYMKU TEMIEpaTyphbl, paclojioKeHHble B muTax 1 u 2,
coriacHo cxeMme nojkiatodeHust natuukos ([Ipunoxenue B);

13) BcraBuTh mieTku 46 B merkoaepxkarenu 16;

14) ycTaHOBUTH KPBIIIKY KOJJIEKTOPHOTO JItoKa 4 1 matpyook 9.
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4.5 KoncepBanus

KoHcepBanus siexTpojBurareisi 0O€CleYUBAET CPOK COXPAHSIEMOCTH [0
nepekoHcepBanuu 3 roga npu ycinoBusix xpanenus 2 no 'OCT 15150.

[Ipy nmepexoHcepBaMKM  HEOOXOAUMO  YIAJIUTh  CIEAbl  MPEIbIIyIIeH
KOHCEpBalluU, YOSTUTHCS B OTCYTCTBUM KOPPO3UU HAa BCEX HAPYKHBIX METATUIMYECKHUX
MOBEPXHOCTSAX 3jeKTpojaBurareis. Crelbl KOppo3uM YAIUTh (€CIM OHU €CTh) C
MOMOIIBIO CTEKJIIHHOM NUIM(GOBAIBLHOM MIKYpPKHM Ha Oymare, 3€pHUCTOCTbIO 8-16 1o
I'OCT 6456, cMoueHHOI B MallIMHHOM MacJie.

Mertannuyeckre MOBEPXHOCTH AJIEKTPOABUTATENS, MOJBEPKECHHBIE KOPPO3UH,
00e3XupUTh (MMPOTEPETh BETOIIBID, CMOYEHHON B OCH3WHE, NPOTEPETh CYyXOM
can(eTKOH 10 TIOJIHOTO yIajaeHus OCH3UHA).

[TonroroBneHHble MecTa TOKPBITH TOHKUM ciioeM cMa3ku Jluton-24-MJlu
4/12-3 TOCT 21150.
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S XPAHEHHUE

VYcaoBus XpaHeHUs 3JEKTPOIBUraTess — o rpymnmne ycinoBuid xpanenus 2 (C) no
['OCT 15150 nns ucnonnenuss Y XJI2 na cpok 3 roxa; 3 (0K3) mo I'OCT 15150 nmns
ucnoyiHeHusa T2 Ha cpok 3 roja.

Cpox XpaHeHUus JIEKTpOABUTATEN 3 ToJla B HEOTAIUIMBAEMBIX XPAaHUJIMIIAX C
€CTECTBEHHON BEHTWIAIMEH B MAaKpPOKIMMATHUYECKUX paloHaX C YMEpPEHHBIM H
XOJIOJTHBIM KJIMMATOM.

Temneparypa xpanenust or Mmunyc 50 no mitoc 40 °C mig ucnosaenus Y XJ12,
oT munyc 50 o mitoc 50 °C nnsa ucnonuenus T2.

[Ipu Gosiee nnuTenbHOM XpaHeHUHU d3JekTpoiasurarens u ero 3UIl mognexar
MEePEKOHCEPBAIUU.

JIns XpaHEHUs »HJIEKTPOABUTATENS IOCIE PEMOHTA HEOOXOJIMMO MPOBECTH
KOHCEpBAIUIO 1O 1. 4.5.
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6 TPAHCIIOPTUPOBAHUE

A\ srmVaEmE )
H320m06umejlb omkKdasvleaem 6 ZapaHmuuHOM

00CIYHCUBAHUU DTIEKMPOOBUSAMEIS, eCU INeKMPOoOosu2ameib MpaHCHOPMUpPo8aics Ha
npeonpusmue — U3eomosumensd OJisi 2APAHMULIHO20 PEMOHMA 0e3 YCMAHOBNeHHOU HA
KOHey 6aJla CKoO®bl.

VYcnoBusi TpaHCHOPTUPOBAHUS  AJIEKTPOJBUTATENSI B YacTH BO3JECHCTBHS
mexanndeckux ¢akropo — no rpymnmne C nmo 'OCT 23216; B yacTu BO3AEUCTBUS
KIIMMAaTHYeCKUX (DAKTOPOB BHEUTHEH CpEIbl — TaKHe JKe, KaK YCJIOBHUS XpaHCHUS &
(OX3) mns ucnonnenuss YXJI2 mo I'OCT 15150, 9 (OXK1) ans ucnonnenus T2 1o
I'OCT 15150.

TpaHncriopTUpOBaHUE HJIEKTPOABUTATEISI U €r0 KPEIUIEHUE B TPAHCIOPTHBIX
CpPEeACTBax JOJKHBI MPOU3BOAUTLCA B COOTBETCTBUU C MpaBWIAMHU, JEUCTBYIOIIMMH Ha
TpaHCOpTe JaHHOrO BUAA. [IpuMep yCTaHOBKHM 3JIEKTPOJBUraTelii B TPAHCIOPTHOM
CpelICTBE MpeJCTaBIeH Ha pucyHke 19.

TpaHcriopTUpOBaHUE ANEKTPOABUTATENS JOJKHO MTPOU3BOIUTHCS:

1) ¢ ycTaHOBJIICHHBIMU Ha KOHIIBI Basia BTyJkamMu u ckoboit (IIpunoxenue b),
MpeI0XpaHstonieit Bai (MOAMIMUITHUK) OT OCEBOTO MEPEMEIIICHNUS,

2) ycCTaHaBIMBAaTh JJIEKTPOIBUTATENb B TPAHCIOPTHOM CPEACTBE TOJBKO
MOTIEPEK JIBIDKEHMs (HAmpaBJieHUE [IBIDKEHUS TpaHCHOpTa JOHKHO COBHAAaTh CO
CTpEeJIKOW-yKa3aTelieM Ha Tape).

[lepen »skcmmyartanueil TATOBOrO 3JEKTPOJBHUrarensi yoOpaTb BCE  CIIEbI
KOHCEpBALIHH.

Pucynok 19 — IIpumep yCTaHOBKH AJIEKTPOJBUTATEINS B TPAHCIIOPTHOM CPEICTBE
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7 YTRJIN3ALUA

DNEeKTpoABUTaTENb TOCIE OKOHYAHMS CPOKa SKCIUIyaTalldd HE MpPEACTaBIISIET
OMAacHOCTU [JIsl OKpYXKAIoIIel NPUPOAHOW Cpelbl W 3J0pPOBbS UEJIOBEKa U, B
COOTBETCTBUU C MECTHBIM 3aKOHOJATENIbCTBOM, B CHEIHAIbHBIX Mepax 0e30MacCHOCTU
pU YTUIN3ALUUA HE HYK/1aeTCS.

44
I'TINH.652441.006 PO
GPIN.652441.006 RE



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 damaging, and to prevent failure of the safety measures.

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

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

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

Traction motor design is represented on Figures 1, 2.

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

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

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

Table 2.2.1 — Rated values of the traction motor

Value
Parameter
EDP-800 NF2 EDP-800 T2
Capacity, 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 c 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 the FAG bearings located on the 6326-M-C3 or 6326-M-C3 or
commutator’s side ¥ 6326-M-C4 6326-M-C4

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

NU326-E-XL-M1-C3

NU326-E-XL-M1-C3

Bearings grease °

Grease Litol-24-Mli

Grease Litol-24-Mli

4/12-3 4/12-3
GOST 21150 GOST 21150
Total grease amount, kg 2,3 2,3
Model of brushes EG841 EG841
(2x12,5)x40x52/56 (2x12,5)x40x52/56

TU 27.90.13-010-
05758546-20
KLUS.685271.126-03
or

T TU 27.90.13-010-
05758546-20
KLUS.685271.126-04

EG64K
(2x12,5)x40x48/55
TU 3495-021-
05011416-2003
FR 5103-01
Quantity of brushes 18 18
Figures of merit at 0.9 probability:
- overhaul time, thous. of operational km, 200 200
dump truck;
- assigned timelife till discarding (frames, 10 10

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

48
I'TIMH.652441.006 PO
GPIN.652441.006 RE




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 other than those indicated in the RE are not allowed.

2.3 Traction Motor Structure

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

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

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

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

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

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

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

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

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

24 31 25

Figure 4 — a) magnetic system of the traction motor
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b)
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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.

45 7 : - 26 42 46
Nut M8-7H ;
16
Washer 8.65G ; £
fi - 5 - 4
Washer 8x1.4.01.08kp n ;
4 -
Protect. washer ‘ Bushing
Bolt M10x25 3 g
Washer 10.65T" £ =
@ ,‘ o ° -
L )
L ) S
®
L)
26 - - E
6
2 E .
S i
Embranchment | Bolt M16x40
_BOIt 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 with temperature transducer with
nominal static characteristic — Pt100 as a measuring part.

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

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

If necessary, integrity of the heat resistors can be controlled. Resistance of the
heat resistors at (20+5 °C) is (107,8+1,9) Ohm. Max measurement current is 1mA.

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

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

Figure 7 — Temperature sensors
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2.4 Labeling

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

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

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

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

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

A wooden box 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.

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

_to operate electric motor if the inspection hatch cover,

or the connection pipe are removed.

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

3.1 General indications on traction motor operation

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

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

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

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

3.2 Preparation of the traction motor for operation

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

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

2) unscrew two pins from the squeezing holes of the bearing cap to remove the
bracket securing the shaft against axial displacements (Annex B);

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

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

60
I'TINH.652441.006 PO
GPIN.652441.006 RE



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

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

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

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

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

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

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

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

2) to check operability of the commutator hatch cover, and make sure its sealing
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| Replace brushes 46 for the brushes
brushes after any repair works | indicated in Table 2.2.2
1.1.3 brushes are seized in the| If brushes 46 travel stiffly, clean their
brush holder cartridge side surfaces (including surfaces
between the brush halves) until they
travel freely.
Provide the gap between a brush and
the cartridge of 0.1 to 0.3 mm
1.1.4 improper condition of| Grind in brushes 46 to the commutator
brushes (fractures, burn marks, | using the fine sand paper with the
weak adherence to| graininess class of
commutator) M-50P GOST 3647, or replace the
brushes
1.1.5 Distance between the|Set the allowed distance to the
working  surface of the| commutator’s surface from 2 to 5 mm
commutator and the brush| (Figure 10)
holder case exceed the allowed
value
1.1.6 Uneven circular distance| For proper installation of brushes 46 it
of the commutator between the| is necessary to put a band of paper
brushes of separate brush| outlined into equal parts according to
holders after any repair works | the number of brush holder onto
commutator and under brushes.
1.1.7 Brush holders are not| Tighten nuts on bolts 45, which fasten
securely fastened and vibrate | brush holders 16. The nuts tightening
moment to fasten the brush holders
must be 16" N.
Tighten bolts M16x40 (Figure 6) that
fasten plates with brush holders to
brackets 7, and bolts M16x65 (Figure
6) that fasten the brackets ring to the
shield. The bolts tightening moment is
100*"° Nm
1.1.8 Uneven pressure force on| Make sure the springs location on
brush holders’ springs on| brushes 46 are not displaced.
brushes The pressure force on a brush must be
(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
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Table 3.3.1 (continued)

Fault

Probable reasons

Methods of elimination

1.5 Flashing [1.5.1

commutator, |works

Brushes are

on improperly after any

placed
repair

Check position of brushes 46

externa

| circuit

arching effect |1.5.2 Short circuits of the

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

b)

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 bearingsy)
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Table 3.3.1 (continuation)

Fault

Probable reasons

Methods of elimination

4 Increased run-out
and fractures of the
brushes

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

AATTENHON When replacing the brushes only the brushes

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

—to use bearings with the expired warranty period on the

traction motor!
4.1 General indications

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

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

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

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

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

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

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

EO 1 Perform visual | Covers of the inspection hatches 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
brush
cartridges

and
holders’

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

Tighten bolts M16x40 (Figure 6) that fasten plates with
brush holders to brackets, and bolts M16x65 (Figure 6)
that fasten the right with brackets to the shield. The bolts
tight moment is 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-9111.

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

- 10 MOhm for the cold traction motor;

- 3 MOhm for the heated traction motor.

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

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

Winding insulation must be measured by the megohmmeter
M1100 for 1000 V, with the accuracy rate of 1.0
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Table 4.2.1 (continued)

Types

of :
. Name of the maintenance . .
main- . Technical requirements
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:

- tothe 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 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

, i N L 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

Brush outputs

Figure 13 — Position of a pressing device during brushes replacement

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

17,18

auxiliary

||| main pole armature
pote col col windind Balt Mi6xk558
Washer 16.65G
T 7 ']
sleccecq: ‘ S 1 \ > 48
1 [T Sl s
a/olthWE{éggﬁﬁ z Washer 865G
e ;
\ 32
- = bushin
\ , E
A\ L
- —
commutatar 13
Figure 14 — General view of the traction motor EDP-800
Machining attachment
Bracket for winding up (into magnetic system) and | A7808 - 0179
unwinding armature
Remover tool for bearings from the collector A7823-0151
Remover tool for bearings from the drive A7815-0029
Remover tool for sealing ring on the commutator side Installation of iduktsionny
Remover tool for sealing ring heating UIN 008-30/T-020
Remover tool for the inner cartridge 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
1;

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.

A

B D

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

A\ ATTENTION - - .

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

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

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

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

13) insert brushes 46 into brush holders 16;

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

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

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

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

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

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

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

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

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

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

82
I'TIMH.652441.006 PO
GPIN.652441.006 RE



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.

at7H

NN
KOHOHO)

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. MamuHbl 3JEKTPUYECKHE  BpPAIIAOIIUECs.
TpeboBanus 6e30MacCHOCTH
SSBT. Rotating electric machines. Safety requirements

I'OCT 977-88
GOST 977-88

OTIUBKH 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 OyMakHas
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. TexHu4eckue ycnoBus
Packing paper. Specifications

I'OCT 8865-93
GOST 8865-93

N3nenus DIEKTPOTEXHUYECKHUE. Kuaccer
HarpeBOCTOMKOCTH AJIEKTPOTEXHUYECKON U3OJISLUN.
Electrical insulation systems. Thermal evaluation and
classification
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[Tponomkenne Tabnumpt A. 1
Table A.1 (continued)

O6o03HaueHne T0KyMEHTa
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

SAmukn nepeBsiHHBIE WIS TPy30B Maccor cB. 200 o
20000 kr. O0mMe TeXHUISCKUE YCIOBUS

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

I'OCT 10354-82
GOST 10354-82

IInenka nomuayTriieHoBas. TexHNMUecKue YyCIIOBUA
Polyethylene film. Specifications

I'OCT 13344-79
GOST 13344-79

[lIxypka numdoBadbHas  TKaHEBas  BOJOCTOMKas.
TexHuyeckue ycioBHs

Waterproof abrasive cloth. Specifications

I'OCT 14192-96
GOST 14192-96

MapkupoBka rpy3os
Marking of cargoes

I'OCT 15150-69
GOST 15150-69

Manunbl, npuOOpbl U APYrH€ TEXHUYECKUE H3IEIHS.
Ucnonuenus AJIL pa3siIMdHbIX KIIMMATHYCCKHUX paﬁOHOB.
KaTCFOpI/II/I, YCIIOBHUA  SKCILTyaTalluu, XpaHCHUA u
TPAHCIIOPTUPOBAHUA B qacTu BO3I[€ﬁCTBI/I$I
KIIMMAaTHYCCKUX (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

I'OCT 15543.1-89
GOST 15543.1-89

M3nenust anextporexuudeckue. OOImuMe TpeOOBaHUS B

qacTu CTOUKOCTH K KIIMMAaTU4YCCKUM BHCIIIHUM
BO3JICHCTBYIOLIUM (paKTOpam
Electrical and other industrial products. General

requirements for resistance to environment climatic
factors

I'OCT 21150-2017
GOST 21150-2017

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

I'OCT 23216-78
GOST 23216-78

N3 nenus DJIEKTPOTEXHUYECKUE. XpaHeHue,
TPAaHCIIOPTUPOBAHUE, BPEMEHHAsI [IPOTUBOKOPPO3UOHHAS
3ammTa, ynakoBka. OOmme TpeOOBaHHS U METOIbI
HCIIBITAHUIN

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 MalIgHaM, MpUOOpamM U JPYruM
TEXHUYCCKNUM n3aCJIUAM B qacTu CTOMKOCTH K
MEXaHWYECKUM BHEITHUM BO3JICHCTBYIOMNM (hakTopam
IIpY SKCILTyaTalluu

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

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

Mammssl  35eKTpUYecKue Bpamaromuecs. Yacts 5.
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)

Annex C
(reference)
Sensors data. Connecting diagrams

Ta6mumna B1. JlaTuuku, npuMeHsieMbIe B 3JIEKTPOJIBUTaTEIIC
Table C1. Sensors used in the traction motor

Csenenud o natunkax. CxeMbl MOIKIIOYECHUS

MecTo yCTaHOBKH aT4YHK IIpumeuanue

Ne Obosnatenue Place foryinstallation IS[ensor P Note
POJIC.408714.009 Karymxa PaGounii

| RFLS.408714.009 KOMIICHCALHOHHAs Active

Compensating coil
P®JIC.434121.014 [ToAMMITHUKOBBINA y3ell. Tepmonpeobpasosarens,

2 P®JIC.434121.014-01 Cropona KoJieKTopa COTIPOTHBIICHH € Pabouwnit
RFLS.434121.014 Bearing assembly unit. HOMHHAILHOH Active
RFLS.434121.014-01 Commutator side CTaTHHCecKon

xapakrepuctukoi Pt100
P®JIC.434121.014-06 [ToAIMMITHUKOBBIH y3ei. A temperature transducer

3 | P®JIC.434121.014-06 | Cropona npusoza with nominal static PaGounii
RFLS.434121.014-06 Bearing assembly unit. characteristic Pt100 Active
RFLS.434121.014-06 Drive side.

Cxema 1

Diagram 1

Jatunk TO92 Pt100
Sensor TO92 Pt100

MapxkupoBKa IpoBOJI0B Ha3znauenue
Wires labeling Purpose
1-2 OT noAIMITHUKA CO CTOPOHBI KOJUIEKTOpA
From bearing on the commutator side
OT noAmMMmHUKA CO CTOPOHBI MPUBOIA
3-4 : a i
From bearing on the drive side
Ot 0OMOTKH
5-6

From winding
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Ipuiaoxkenue I'

(O6s3aTenpHOR)
Karanor geraneit, COOpOYHBIX €TUHUI] K KOMIUIEKTYIOIIMX HA
BJICKTPOJIBUTATENb
Annex D
(mandatory)
List of details, assembly units, and components of the traction motor
Ta6mmma I'1
Table D1
Ne HaumenoBanue KonuuectBo B Knumatudeckoe
o3. O6o3HaueHue Cchuika
No I/I3I[6_J'II/IH Designation n3a€JI1nn Ref IfICHO_J'IHeHI/I_C
00s. Article Qty per product Climatic version
It I'TIMH.301116.123 Puc.3, VXII2
1 N — I'TIMH.301116.123-01 1 6_, 14 T2
End shield GPIN. 301116.123 Fig.3, NF2
GPIN. 301116.123-01 6, 15 T2
I I'TIMH.301116.129 Puc.3, VXII2
2 T —— I'TIMH.301116.129-01 1 6_, 14 T2
End shield GPIN. 301116.129 Fig.3, NF2
GPIN. 301116.129-01 6, 15 T2
Kpbiiika I'TIMH.301179.012 Puc.3, VXII2
3 | nommmimka I'TIMH.301179.012-01 1 .14 T2
Bearing cap GPIN.301179.012 Fig.3, NF2
GPIN.301179.012-01 15 T2
I'TINH.301261.047 VXII2
4 Kpsimka I'TIMH.301261.047-01 1 Puc.3 T2
Cover GPIN.301261.047 Fig.3 NF2
GPIN.301261.047-01 T2
I'TINH.301311.067 Puc.4, VXII2
5 CrannHa 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'TIMH.302661.031 VXII2
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)

No

HaumenoBanue KosmmyectBo B Knumaruueckoe
o3. 0O0o03HaueHne Ccrhuika
NO )2631(S 158 DeSignation N30CJINU Ref HCIIOJTHCHUC
po; Article Qty per product ' Climatic version
P®JIC.434121.014 E[Kp““"'
10 | Tepmopesicrop | PDJIC.434121.014-01 . e§“e VX2, T2
Thermal resistor | RFLS.434121.014 Annex NF2, T2
RFLS.434121.014-01 c
PDJIC.434121.014-06 TIpHio- N
Tensioneancron | PPIICA34121.014-07 JKEHHE s
11 Thgrmgl resist(fr RFLS.434121.014-06 1 B NE2
RFLS.434121.014-07 Annex i
C
Cucrema TTIH.684114.027 e VXII2
lp | MarmuTHas I'TINH.684114.027-01 . “Z' ’ T2
Magnetic GPIN.684114.027 Fin3 4 NF2
system GPIN.684114.027-01 9.5, T2
TTIH.684263.028 e VX2

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 VX2

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 Hg’g;;’gqmﬁ I'TIMH.684419.007 6 Puic.4 VX2, T2
a . GPIN.684419.007 Fig.4 NF2, T2
Pole coil
Wlercomepxare | [IAH-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
Karymika 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 | e TCHETHORE | IITHH,685421.059-01 3 14 VXJ12, 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 T'TIMH.685425.028-01 . Puc.4 VXJI2, T2
oole ool GPIN.685425.028-01 Fig.4 NF2, T2
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Table D1 (continued)

No

HaumeHnoBanue KomnyectBo B Knnmatuueckoe
I103. O06o3Hauenue Cchplika
No M3/ICITHS Designation H3IEIIHU Ref. MCTIOJTHEHHE
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
o4 Hp_OBO,Z[ I'TIMH.685617.041 9 PI_/Ic.4 VX2, T2
Wire GPIN.685617.041 Fig.4 NF2, T2
o5 Hp_OBO,Z[ 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_OBO,Z[ 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 [TpoBox I'TIMH.685618.003-02 1 Puc.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
b | Kyt PDJIC.685621.078 . ek 1 yxm,
Harness RFLS.685621.078 . NF2, T2
Fig.4, 7
I'MIMH.711141.237 Puc.3, YXJI2
32 Kob11o 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
Kpsbimika Prc.3,
35 e — I'TIMH.712452.037 1 14_1, 15 VX2, T2
Bearing cap GPIN.712452.037 Fig.3, NF2, T2
14,15
Kpbika I'TINH.712452.050-03 Puc.3, YXJI2
36 I — I'TIMH.712452.050-04 1 _14 T2
Bearing cap GPIN.712452.050-03 Fig.3, NF2
GPIN.712452.050-04 14 T2
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Table D1 (continued)

Ne

KomnuectBo

HaumeHnoBanue Kinnmartudgeckoe
o3. — 0603_Haqe_HI/Ie B U3JEINU Ccrpuika HCIIOMHCHIE

Ne Article Designation Qty per Ref. Climatic version

pos. product

37 IIpoxnanka TTINMH.741132.501 79 PI_/IC.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 IInactuHa 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 5 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.685271.126-03 VXIJI2
(2x12,5)x40x52/56 | KIJIKOC.685271.126-04 T2
[lleTka OI'-64K ®P.5103-01 VXIJI2
16 (2x12,5)x40x48/55 18 Puc.6,13
Brush EG-841 KLUS.685271.284-03 Fig.6,13 NF2
(2x12,5)x40x52/56 KLUS.685271.284-04 T2
Brush EG-64K FR.5103-01 NF2
(2x12,5)x40x48/55
HOAMMIHIK | 6376 \1.C3 wm/or 6326- Puc3, 14,15 |  VXJI2, T2
47| dupwt FAG oy ! Fig.3, 14, 15 NF2, T2
FAG Bearing T '
IToammumHauk
48 | pupme FAG | NU326-E-XL-M1-C3 1 Puc.3,14,16 1 YXII2, T2
. Fig.6,14, 16 NF2, T2
FAG Bearing
IMoHTaKHas KIieMMa
49 pupme WAGO | Ne224-104 15 i YN)igzz’TTzz
WAGO connector ’

50 Cwmaska Jluron 24 MJIu 4/12-3 204 Kkr m4.4.3.2 VX2, T2
Lithium grease 24 ML.i 4/12-3 ’ p.4.4.3.2 NF2, T2
KoMmiekT cTanapTHOTO Kpemeka

51 | va m3genue DJII1-800 1 IP;TICE? YNX FJ‘122,_I:£2
Set of standard hardware for EDP-800 g ’
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Table D1 (continued)

Ne KomanuectBo B
HaunmenoBaunue Kinumaruueckoe
o3. O0o03HaueHue U31elIud Ccpuika
No H3ACIHA Designation Qty per Ref VICTIOJIHCHHC
- Article ' Climatic version
pos. product
[Tpuo-
5, | Tepmopesncrop P®JIC. 408714.009 . ’Kegm VXJI2, T2
Thermal resistor RFLS. 408714.009 NF2, T2
Annex
C
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Ipuioxenue /1
PexoMenayeMble aHaIo0ru 3TUIIOBOIO CIIUPTA
Annex E

Recommended Ethyl Alcohol Counterparts

1 V3ompuiioBelii ciupt (M30MPHHON)
1 Isopropy! alcohol (isopropanol)

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

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