NACIMOPT U PYKOBOACTBO NO
SKCNMNYATALMA
TpexKosieCHbIN 3/1IeKTPUUYECKUH
BMJIOUYHbIN norpy3unk TOR

CPD20SA-16/18/20




TpexKosecHblii 3/1IeKTPUYECKU BUJIOUHbIA norpy3umk TOR
CPD20SA-16/18/20

OrnasneHue
2 2 2 L = 3
B I 1 T T 1 =S 5
2. CXEMQ BHELUHEIO B «ueuraunsssssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssassssnnnss 6

3. YnpaBneHue, 3KClUlyaTauus M Tekyuee o06Cny)xMBaHue BWIOYHOIO

MOTPY3UMKQ wueuuresrnsrmsnnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssnssnnsnnsansnns 12
4. Tpe60BaHUs K 3apsifiKe JIMTUA-NOHHDBIX AKKYMYJIITOPOB «.cceeeeessssnnssnnnnnnnnns 63
5. Tpe6oBaHMs NO TPAHCNOPTUPOBKE N PASTPY3KE iieuurresssrnssrsnsssnnsssnnssnnnssnnnsns 63
6. TPE6OBAHMA K XPAHEHMEO coreassrnnssrasssnnsssnnsssnnsssssssnasssnnsssnssssnssssnsssnnnssnnnssnnnsns 64

7. FTapPAHTUMHDBIE O6A3ATEIIbCTBA reesurrrnsssrrnnsssmnnssssmnnssssnnssssnnnssssnnsssssnnssssnnnsssnnns 68




TpexKosecHblii 3/1IeKTPUYECKUi BUJIOUHbIA norpy3umk TOR
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BnarogapumM Bac 3a Bbl60p 351eKTpuyeckoro norpy3sumka "TOR"!

HapeeMcsi, 4TO HaWM 3NeKTpPUYECKUe MOorpy3umMkKku HaMHoro obneruyar
Bawy pabory!

BHMMaTenbHO NpounTanTe pyKOBOACTBO NEpea Ha4yanoM 3KChyaTaumu.

HacTosilwee pykoBoACTBO sBnsieTcs o6wuM. Mbl OCTaBnsieM 3a cobon npaso
M3MEHEHUS TEXHOMOMMU MPOU3BOACTBA 3MEKTPUYECKUX BUIOYHBIX MOrpy34mkoB. [pu
HaMuMM  KakuMx-NMMbo HECOOTBETCTBUM Mexay [daHHbIMA B PYKOBOACTBE MU
HenoCpeaCTBEHHO MOrpPy34MKOM KOPPEKTHBIM CrieayeT CUMTaTb caM Morpy3yuK, a AaHHble
B PYKOBOACTBE — UCKIOYUTENBHO CMPaBOYHON MHOPMaLIMEN.

MpeaynpexxaeHue

OnepaTtopbl 06513aHbl CTpOoro cobnioparb Tpe6oBaHums 1S03691: 1980
YkasaHuit no 6e3onacHOCTM npu pabote Ha MOTOPHbIX MPOMbILJIEHHbIX
norpy3sumkax.

Heo6y4yeHHbIW NepcoHan K 3KCnJlyaTtaumm norpy3yumka He oonycKaeTcs.

Ha ocHoBaHum 1S03691: 1980 VYkaszaHun no 6e3onacHOCTM npu paboTe Ha
MOTOPHbBIX MPOMbILLSIEHHbIX MOrpy34vMKax, yCTaHOB/MEHa Cneayowas rpy3onoabeMHOCTb
M BbICOTA MOAbEMA HALlero TPEXKOSECHOro 3/1EKTPUYECKOro BWIOYHOrO MOrpy3yuvka
CPD15S-E:

BBeneHue

TpexkonecHbli cbanaHCMpPOBaHHbIA aKKyMyNSATOPHbIA BUIOYHbIA MOMPY34YMK - 3TO
HOBasi cepusi MPOAYKUMW, HanpaBfeHHas Ha yAOBNETBOPeHWe TpeboBaHWM pbiHKa. OH
pa3paboTaH MyTeM BHEAPEHUSI HOBOW TEXHOMOrMM NpoAyKuUMM 3a pybexxoM, nornollas
NpenMyLLecTBa Ha OCHOBE pe3toMe M CPaBHEHMS NPoAYKUNM TOrO e BMAa B CTPaHE U 3a
pybexxoM. OH ocobeHHO noaxoauT ans 0bpaboTku, NnepemMelLeHns 1 yKnaaku rpy3os B
y3KMX MeCTaX, TaKMx Kak CTaHUMs, FPy30BOW ABOp, AENO, MacTepckas v T.4. bnarogaps
ManoMy paguycy MNOBOPOTA M XOPOWWMM MaHEBPEHHbIM XapaKTepUCTMKaM, OH TaKXe
0cobeHHO noaxoauT Ans 0bpaboTKM MaTepuanoB W MEPEMELUEHMS B MULLEBOM
MPOMBILLNIEHHOCTM, TEKCTUIbHOM MPOMBIWIEHHOCTN, KPYMHBLIX CynepMapkeTax MU
Mara3uHax, TakK KakK He 3arpsi3HsieT OKpPY>KatoLLyto cpeay U He LYMUT.

KOHCTpyKLUMS BUIOYHOMO MOrpy34mka HOBOM Cepumn MoamduuMpoBaHa Ha OCHOBE
CUCTEMblI MOABEMA C LUMPOKUM BU3YyaNbHbIM MONMEM. [MOABLEMHbIA UMAMHAP WM LEMb
YCTaHOBJ/IEHbI CHApPY>M C 06enmx CTOPOH MayTbl, YTO y/ydlaeT 60KOBYO CTabunbHOCTb
NpyM NoAgbeMe rpy3oB, TEM CaMbiM pacluMpsis nose 3peHust onepatopa. [MocKonbKy
UWIMHAP PYNEeBOro YnpaeBfeHWS W OCb PY/IEBOrO0 YMNpaBlieHUss B OPUrMHAIbHOM
rMOpPaBINYECKOM MeEXaHW3Me pyfieBOro yrpasneHust Ternepb obbeauHeHbl B eAuHoe
Lenoe, yTeyka v3-3a AJMTENbHOr0 CpoKa CiyX6bl MacnsiHOro UWMAMHAPA WCKIIOYEH],
HaAEXHOCTb CUCTEMbl PY/IEBOrO YMpaBNEHUS 3HAYMTENbHO MOBbIWEHA, @ CUCTEMA
pyneBoro ynpasneHuss 6onee KoMnakTHa v yaobHa ans pemoHTa. TopMo3a 3TOro
MOrpy3ynka HageXHbl, UMEIOT ANUTENbHBIN CPOK CNYXObl U NErKO perynupytoTtcs. B To
XXe BpEMSI MPUHSAT HOBbIA 3MEKTPUYECKUA KOHTPONb 6eccTyneH4aTon perynMpoBKu
CKOpPOCTW, TaK 4YTO (PYHKUMS 3anycka Ha CK/IOHE, aBTOMATUYECKOrO TOPMOXEHUSI C
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BbIK/TIOYEHNEM HOT, 3alUMTbl OT Neperpy3ky 1 3awmTbl OT KOPOTKOrO 3aMbIKaHUSi MOXET
6bITb obecneyeHa, 4TO [AenaeT TpaHCMNOpTHoe cpeacTtso 6onee CTabunbHbIM U
6e3omacHbIM. DTOT BWA BWIOYHOIO MOrpy3yMKa OCHALWLEH BbICOKOKAaYeCTBEHHbIM
ABUraTeNneM, akKyMynsaTopHou 6atapeen u MHOrodyHKUMOHaNbHBIM MHTErpUpOBaHHbIM
3NEeKTPUYECKNM yMpaBieHMeM, a Takxke 60/blMM 3KpaHOM KnacTepa MaHOMeTpoB. [1o
3TUM NPUYNHAM, 3Ta HOBasi MPOAYKUMNS UMEET CrieaytoLme XapakTepUCTUKN: KOMMAKTHAs
CTPYKTYpa, NpVBNEKATENbHbIA W 3MeraHTHbI BHELUHWA BWA, MNPOBOPHOE pY/eBOE
yrnpaBneHne, HafeXHbl TOPMO3, MpocToe M yaobHoe ynpaeneHne wu yaobHoe
TexHu4eckoe 0bcnyxnBaHume.

B AaHHOM pyKOBOACTBE KpaTKO NMpeAcTaBfeHbl TEXHUYECKMe napameTpbl, MPUHLMI
CTPYKTYPbl OCHOBHbIX KOMMOHEHTOB, 3KChjyaTauus W npoueaypa TEXHUYECKOro
06CNY>XMBAHUSI HALLEro TPEXKONECHOro BWIOYHOrO Morpy3ynka co cbanaHcMpoBaHHOM
6aTapeeii. OHO MOXET MOMO4Yb OMEepaTopy W 06CNY>XMBAOLWEMY MEpPCOoHaNy pa3yMHO
MCNONb30BaTb M 0OCNYXMBaTb BWIOYHBLIA MOTrPy34YMK, W MO3BOSIMTb BWIOYHOMY
norpy34nky pabotaTtb B HAUMAY4LIEM COCTOSIHUM.

[ns 6e3onacHon 1 3hHEKTUBHON 3KCNyaTauum AAHHOrO BUIOYHOMO MOrpy3ymka
onepaTtop M 0OCNyXXMBalOWMIA MEPCoOHaN, a TakXke MepcoHan Mo YnpaBleHUto
YCTPOMCTBOM  AO/MKHbI  YCBOMTb  coaepXaHne WHCTpPYKUMM N0 TEXHUYECKOMY
06CNy>KMBaHMIO M PYKOBOACTBA MO 3Kcnayataumu. [pu 3Kcnayataumm BUNOYHOIO
norpy3dmka HeobxoaMMo CTpOro cnefoBaTb MYHKTaAM, YKa3aHHbIM B PykoBoacTse.
TwaTenbHas aKcnnyaTaums 1 TeXHMYeckoe 0b6cnyXxmnBaHne noMoryT BalleMy BUIOYHOMY
norpy3umky pabotaTb B HaWIy4lleM COCTOSIHUM B TEUYEHWE ANIUTENIbHOTO BPEMEHU U
MOMOryT BaM AOCTUYb Lienn 6e3onacHomn u apdhekTnBHON 06paboTKn rpy30B.

BunoyHble nOrpy3uvMkM B Halled KOMMaHWM  COOTBETCTBYIOT  CTaHAApTy
6e30macHOCTM M MNpoLwnn NpoBepky u cepTudukaumio. Micxoas w3 atoro, Hapsigy C
pa3BUTMEM WU  COBEpPLUEHCTBOBAHMEM MNPOAYKUUKW, HEKOTOpble KOMMOHEHTbl M
KOHUrypaumm BpeMsi OT BpeMeHU 06HOBNSOTCA. 10 3TOM NPUYMHE Mbl HE YBEAOMUM
BaC, AaXe eCcny COOTBETCTBYIOLEE COAEPXKaHNE AAaHHOM MHCTPYKUMM ByaeT M3MEHEHO.
BnarogapuM Bac 3a npoyTeHne u cobnogeHne AaHHOW WHCTpykuun. Ecnm y Bac
BO3HUKHYT  AOMOMHUTENbHbIE NPObGNeMbl, MNOXaNnyMWcTa, CBSXUTECb C  OTAENOM
MapKETMHra Halleld KOMMaHuM. A eCcnM BaM Hy)XHa TeXHUYecKas noAAepXKKa,
obpallafTeCh B LIEHTP TEXHWUYECKOrO PasBUTMSI HaLLEN KOMMaHUW.
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1. OnucaHue

HacTtosiwiee pykoBOACTBO MO 3KCMyaTauuMu [AO/MKHO XPaHUTLCA Yy onepatopa
MOrpy3ynKa, KOTOpbIN A0/MHKEH BHUMATENIbHO 03HAKOMUTLCS U MOMHOCTbLIO NMOHSATb CMbIC/T
€ro coaep>xaHusl.

HacTosiliee pykoOBOACTBO COAEPXWUT YKa3aHUS MO KOPPEKTHOM 3KcChyaTauuu,
NpOCTOMY U YAOOHOMY OBCNY>XMBAHWUIO M AaHHbIE MO NJIAHOBOMY OCMOTPY.

HeobxoanMo BHMMATENbHO MNPOYMTATb AaHHOE PYKOBOACTBO Meped Hayasiom
3KCnnyaTaumMm ans obecneyeHnss KOPPEKTHOrO YMpaBlEHUSS U COOTBETCTBYHOLLENO
obcnyxmnBaHus C Lenbio 6e3onacHon 1 3hHeKTUBHON NEPEBO3KM MaTEpUAsIOB.

[aHHble B pyKOBOACTBE MOIYT HE COOTBETCTBOBaTb peasibHOMY NPOAYKTY BBMAY €ro
obHOBNEHMS.

Morpy34nk Heo6XxoAMMO CONPOBOXAATL B C/Iy4ae ero NM3vHra Wiv nepeaadu.

Mpy HanMuum Npobnem CBHXKUTECH C HALLIMM OTAENIOM NpoAaXx.

OnncaHne CUMMBONOB: YKa3aHUsi MOCPEACTBOM CNeaylowmux CUMBOSIOB UMEKOT
OFPOMHYIO Ba)XHOCTb A1 Bac JIMYHO W OKpyxawwmux. Cobnogante ykasaHus
NMOCPeACTBOM AaHHbIX CUMBOJIOB.
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2.CxeMa BHeluHero Bmga
Cxema BHewwHero suaa CPD20SA

h4

h3

h1

h6

ABAGZ2AY

h7

% Ast=Wa+X+16+200

OCHOBHbIE TEXHUYECKHNEe NapaMeTpbl
Mopenu c anviHo Bun 1220 MM

Mogenb CPD20SA-16 | CPD20SA-18 | CPD20SA-20
Tun N
nBMraTens [1Ba aneKkTpuyeckux agBuraTtens Ha nepegHen ocu
Tun
yrpaBneHms Cuas Cups Cuas
HomuHanbHas | Q(Kr
HarpyaKa ) 1600 1800 2000
PaccTtosHue (MM
[0 UeHTpa ) 500 500 500
Harpysku
MepenHuii x(MM 358 358 358
cBec )
Konecuas | Y(mm 1362 1362 1465
6a3a Baonb )
Skcnyartaumo
HHast Macca (¢
aKKyMyNISTOpO Kr 3220 3280 3450
M)
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Mopgenb

CPD20SA-16

CPD20SA-18

CPD20SA-20

Harpyska Ha
oCb,
nepenHssi/3aa
HSis, C rpy3oM

Kr

3955/865

4166/914

4469/981

Harpyska Ha
ocb,
nepeaHsisi/3an
HSIS1 YacTb,
6e3 Harpysku

Kr

1425/1795

1455/1826

1625/1997

Koneca
(pe3nHoBble,
BbICOKO3/1aCTH
YHble,
NHEBMaTH4YecK
as WuHa,
nonnypeTaHoB
0e Koneco)

Pe3nHoBbIe WKWHBLI HA CTanbHOM AnCKe

Pasmep
Koneca,
nepeaHee

18x7-8

200/50-10

200/50-10

Pasmep
Koneca,
3agHee

15x4 2-8

15x4 2-8

140/55-9

Kon-Bo konec,
nepegHee/3as
Hee (X =
Befyliee
KOneco)

2x/2

2X/2

2x/2

KonecHas
6a3a, nepeg

b10(
MM)

920

937

937

KonecHas
6a3a, 3agHs

b11(
MM)

165

165

188

Yron Hak/10Ha
MauyTbl
Brnepes/Hasag

3/6

3/6

3/6

BbicoTa MauTh!
B OMyLLEHHOM
COCTOSIHUM

hi(m
M)

2000-2595

2000-2595

2000-2595

BoicoTa
csobogHoro
noabeMa
(onumoHanbHo

)

h2(m
M)

BbicoTa
noabLeMa

h3(m
M)

3000/3300/3500/4000/450
0/5000/5500/6000

3000/3300/3500/4000/450
0/5000/5500/6000

3000/3300/3500/4000/450
0/5000/5500/6000

ApTuMKyn

1045722/ ] ]
/1045723 -] ==~/ ----

Makc. BbicoTa
MauThbl,
BblABUHYTOM

h4(m
M)

4050-7050

4050-7050

4050-7050

BbicoTa
BEpXHEero
orpaxgaeHus
(kabuHa)

h6(m
M)

2005

2005

2005

BbicoTa
cuaeHbs [
cTos

h7(m
M)

938

938

938

BeicoTa
TAroBOro
bonTta

h10(
MM)

560

560

560

O6uasa anvHa

11(MM

3150

3150

3250

7



TpexKosecHbI 3/1IEKTPUUECKUA BWUJIOUHDbIN MOrpy3umK

CPD20SA-16/18/20

TOR ‘ ‘

Mopgenb

CPD20SA-16

CPD20SA-18

CPD20SA-20

OnwvHa go
TOpua BUN

12(Mm
)

1930

1930

2030

FabaputHas
LUMpUHA
Ky30Ba

bi(m
M)

1070

1130

1130

Pasmep Bsun
CTaHAapTHO

s/e/I(

MM)

40/100/1220

40/120/1220

40/120/1220

Bunel DIN 15
173,
knacc/TunA, B

2A

2A

2A

abapuTHas
LUMPUHa BUN

b3(m
M)

968

968

968

[1OpOXHBbIiA
NpocBeT oT
HKHEN
MauThl

mi(m

M)

90

90

90

[OpOXHBbIiA
npocBeT OT
LieHTpa
3arpysku

m2(M
M)

100

100

100

LLnpuHa
npoxoza, ¢
noAAOHOM

1000x1200(12
00 nonepek)

Ast(m
M)

3390

3390

3470

LLnpuHa
npoxoaa,
noaaoHOM

800x1200(120

0 BAOSbL)

Ast(m
M)

3490

3490

3570

Paaounyc
noBopoTa

Wa(m
M)

1822

1822

1952

CkopocTb
[OBVDKEHMS,
rpy>XeHbli/6e3
rpysa

KM/y

14/14

14/14

13/13

CkopocTb
nogbema,
TPY>XeHbIl/6e3
rpysa

M/c

0.29/0.45

0.27/0.42

0.25/0.42

CkopocTb
crycka,
rPY>XeHbI/Her
pY>XEHbIV

M/c

0.45/0.43

0.45/0.43

0.45/0.43

Makc.npoxoau
MOCTb,
rpYy>XeHbli/6e3

rpysa

%

15/20

15/20

15/20

MouwHocTb
NpVBOAHOIO
aBurartens

KBT

2%4.75(AC)

2%4.75(AC)

2%4.75(AC)

MouwHocTb
aBuratens
noabeMa

KBT

10(AC)

10(AC)

10(AC)

HanpsixeHue
6artapen/HoMu
HanbHasi
€MKOCTb
(onums).
CBWHL0BO-
KWUCNOTHbIN
AKB

B/Au

48/420(490)

48/490(560)

48/560(640)
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CPD20SA-16/18/20

Mopgenb

CPD20SA-16

CPD20SA-18

CPD20SA-20

Bec
aKKyMynsiTopa

Kr

720

760

800

YpoBeHb
lyMma, dB(A

cornacHo )

DIN12053

68

68

68

Mopaenu Ha Li-ion akkymynsitope

Mopenb

CPD20SA-16 Li-ion

CPD20SA-18 Li-ion

|  CPD20SA-20 Li-ion

Tun
ABUraTens

[Ba anekTpuyeckmx Asuratens Ha nepe,quVl ocun

Twvn
ynpasfieHns

Cuas

Cuasa

Cups

HomuHanbHas | Q(K
Harpyska r)

1600

1800

2000

PaccTrosHue
[0 UeHTpa
Harpysku

500

500

500

MepeaHui x(M
cBec M)

358

358

358

KonecHas M
6a3a Baonb M)

1362

1362

1465

JKCnayaTaumo

HHasi Macca (c

AKKyMynsaTopo
M)

3220

3280

3450

Harpy3ska Ha
oCb,
nepeaHssi/3aa
HSis1, C rpy30M

Kr

3955/865

4166/914

4469/981

Harpy3ska Ha
0Cb,
nepenHssi/3aa Kr
HSIS YacTb,
6e3 Harpysku

1425/1795

1455/1826

1625/1997

Koneca
(pe3nHoBble,
BbICOKO3/1aCTH
YHble,
NHEBMaTH4eCcK
as WuHa,
nonnypeTaHoB
0e Koneco)

Pe3nHoBbIE WKHbI HA CTaNbHOM UCKe

Pasmep
Koneca,
nepenHee

18x7-8

200/50-10

200/50-10

Pa3smep
Koreca,
3afHee

15x4 2-8

15x4 >-8

140/55-9

Kon-Bo konec,
nepesHee/3as
Hee (X =
Beayllee
Koneco)

2x/2

2x/2

2x/2

KonecHas bio(
6a3a, nepen MM)

920

937

937

KonecHast bui(
6a3a, 3agHsAs | MM)

165

165

188
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Mopenb CPD20SA-16 Li-ion CPD20SA-18 Li-ion CPD20SA-20 Li-ion
Yron HakoHa
MayTbl ° 3/6 3/6 3/6
Brepes/Hasag
BbicoTa MauThl (M
B OMYyLLEHHOM M) 2000-2595 2000-2595 2000-2595
COCTOSIHUM
BeicoTa
csobogHoro
nogbema h;()M 0 0 0
(onumoHanbHO
)
BbicoTa M(m | 3000/3300/3500/4000/450 | 3000/3300/3500/4000/450 | 3000/3300/3500/4000/450
nogbeMa M) 0/5000/5500/6000 0/5000/5500/6000 0/5000/5500/6000
----- I o
ApTykyn 1045721 --rmrfreeefe | T Py Y ey Ry —
Makc. BbicOTa Pa(M
MauThl, :4) 4050-7050 4050-7050 4050-7050
BblABUHYTOM
BbicoTa
Bepxrero | fi(m 2005 2005 2005
orpaxaeHus M)
(kabuHa)
BbicoTa Fr(M
cmaeHbs / M) 938 938 938
cTos
BbicoTa h
TArOBOIO 1o 560 560 560
MM)
6onTta
Ah(m | 2880/3150/3150/3150/315
O6wwas anvHa M) 0/3150/3150/3150 3150 3250
Awna o | A(M 1930 1930 2030
TOopua BuN M)
FabaputHas
WnpKHa ‘114()"" 1070 1130 1130
Ky30Ba
TonwmHa Bun S 40 40 40
LnpuHa e
oAHoV Bunbl | (MM) 100 120 120
I 900/1220/1220/1220/1220/
[nvHa Bun (M) 1220/1220/1220 1220 1220
Bunbl DIN 15
173, 2A 2A 2A
knacc/TvnA, B
lFabaputHas b(m 968 968 968
LUMPVHA BUJI M)
[OpOXHBbIVA
npoceeT oT mi(
HUKHEN MM) 20 20 20
MauyThl
[OpOXHBbIVA
NpoCBeT OT my(
uerpa MM) 100 100 100
3arpysku
WupuHa
MpoxoAa, €1, | 3120/3390/3390/3390/339
MOAROHOM | 0/3390/3390/3390 3390 3470
1000x1200(12
00 nonepek)
LLnpuHa
MPOXOAa, €1 4 | 3220/3490/3490/3490/349
MOAROHOM | 0/3490/3490/3490 3490 3570
800x1200(120
0 BAOSb)
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Moaenb CPD20SA-16 Li-ion CPD20SA-18 Li-ion CPD20SA-20 Li-ion
Pagunyc Wa( | 1552/1822/1822/1822/182 1822 1952
noBopoTa MM) 2/1822/1822/1822
CkopocTb
OBWKEHNS, Km/
rpYy>XeHblin/6e3 y
rpysa
CkopocTb
noabLeMa,
rpY>XeHbIi/6e3
rpysa
CkopocTb
cnycka,
rPY>XEHbI/Her
PY>KEHbIN
Makc.npoxoau
MOCTb,
rpY>XeHbI/6e3
rpysa
MoLwHocTb
npvBOAHOIO KBT 2*4.75(AC) 2*4.75(AC) 2*4.75(AC)
ABuratens
MouwHoCTb
asuratenst KBT 10(AC) 10(AC) 10(AC)
nogbema
HanpspkeHne
6atapen/Homun | B/A
HanbHasi y
€eMKOCTb Li-ion
Tok
3apsiAHOro A 100 100 150
YCTpOWCTBa
Bec
aKKyMynisiTopa
Bec
aKKyMyngTopa Kr 200 210 210
(Li-ion)
YpoBeHb
wyma, dB(
cornacHo A)
DIN12053

14/14 14/14 13/13

m/c 0.29/0.45 0.27/0.42 0.25/0.42

M/c 0.45/0.43 0.45/0.43 0.45/0.43

% 15/20 15/20 15/20

48/350 48/350(450) 48/450

Kr 720 760 800

68 68 68

MpaduK 3aBUCUMOCTU rPy30MN0ALEMHOCTHU
OT L|eHTpa TAXEeCTU rpy3a Ha Bunax

Chg? '
2500
2400
2000
"f 1800 i
1600 -
= s e s
2 1900 \"“---..._\""“-:: s N
o —
Pt
800 e
400 ;
50 600 700 a0 900 1100 ()
e

*Mpn  Hannumm  GyHKUMKM  OOKOBOrO  CMelleHus BWA, Py30MnoAbeMHOCTb
yMeHbLuaeTcs Ha 150kr.
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Npacdwmk ocTtaTtouyHoi
(k) rpy3onogbLeMHOCTHU

2400
2000

1800 |
1600 ]

1500 SN x"‘m
1200 o e e T
- e T
B e g | |
40 {mm)
3000 4000 S000 6000
cK =

*Mpy  Hanmuum  yHKUMKM  BOKOBOro  CMeleHusl  BWJ,  Py30MNOAbEMHOCTb
yMeHbLuaeTcs Ha 150kr.

3. YnpaBneHue, 3KCJlyataums U Tekyllee o6cnyxmsaHue

BWUJIOYHOIO NOrpy3ymka

1. O6nactb nNpPUMMEHEHUSs U MeCTO MCNOJZIb30BAaHMUSA  BWIOYHOroO
norpy3ymka

O6nacTtb NpuMeHeHUs

1) BuWNOYHbIM  MOrpy3unk B  OCHOBHOM  WCMONb3YETCS AN MOABbEMA,
TPaAHCNOPTUPOBKM M YKNAAKW rpy3oB. MakcuManbHas rpy3onoabeMHOCTb YKa3aHa Ha
KpVBblE Harpy3ku. KCrayaTaums C Neperpyskon 3arnpeLleHa.

2) BunoyHbIM MoOrpy34vMK MOAXOAMT ANS MOrPY3KW/pasrpy3ky, MpPeccoBaHUs W
TPAHCNOPTUPOBKM HA KOPOTKME paccTosiHMsS. OH He MoXeT 6blTb WUCNONb30BaH AN
nepeBO3KN rpy30B Ha 6onblume pacCTosHUS.

3) BUnoYHbIM NMOrpy3YMK HeNb3s UCMOSIb30BaTh B MPUSIOXKEHUSIX, BbIXOASALWMX 3a
paMku cneundukauun. Norpyska nepcoHana 3anpeLleHa.

2. MecTo npuMeHeHun

1) TpeboBaHus K MECTY 3KCMNJlyaTaumMmn: NPoe3a YNCTbIN, NPOYHast U POBHast AOPOra,
XOopoLlee OCBeLleHVe.

2) TemnepaTypa okpy»atoLlen cpeabl mexxay +0°C n +40°C.

3) Koroa temnepaTypa oKpyXatowlen cpeabl coctaBnsetr +40°C, oTHocUTeNbHas
BNaXXHOCTb He pfomkHa npesblwath 50%. Koraa Temnepatypa coctasnsier 25°C,
MaKCMManbHasi OTHOCUTE/TbHAs BNAXXHOCTb He Ao/MKHA npeBbiwaTb 90%.

4) B3pbiBOOMACHbIN ra3 1 MNbifib HE AOMYCKAOTCA B MECTe 3KCryaTauum.

3. TpaHCNOPTMPOBKAa BUJIOYHOIO NOrpy3symkKa

B npouecce TpaHCNOPTUPOBKM BWIOYHOrO MorpysvvMka HeobxoamMmo obpaTutb
BHMMaHWE Ha crneayoLlme Bonpochl:

1) HeobxoaMMO MOCTaBUTb Ha CTOSIHOYHbIM TOPMO3, OMYCTUTb MayTy B HUXHEE
NONIOXEHMe.

2) 3aKpenuTe HMXKHIOK YacTb MayTbl BMecTe ¢ 601TOM ans Tarn rpysa C nNomMoLLbio
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CTa/lbHOM MPOBOMOKM. 3aKpenute nepeaHee/3afHee KOMeco C MOMOLbK KIMHOBOMO
bnoka. ObecneubTe HageXHOEe KpenjieHne Mexay BWIOYHBbIM MOrPy3dYnKOM U
TPAHCMOPTHBLIM CPEACTBOM.

3) MNpu noabeme paboTaTh B YacTu, 0603HAYEHHON MapKepoM MoabeMa.

4) TpaHCNOpTHOE CpeacTBO, NepeBO3siliee BWIOYHbLIM  MOrpy34nK, AO/HKHO
OrPaHMYNTb CBOK CKOPOCTb M M3beratb pe3KMx NMOBOPOTOB M TOPMOXEHWN, YTOObI He
NOBPEANTb BUTOYHbLIN NMOrpy34MK U NpeaoTBpPaTUTb aBapuio.

4. XpaHeHue BUWIOYHOro norpysymka

1) OnycTuTe MauTy B HMXKHEE MOSIOXKEHME.

2) 3abnokupymTe 3NeKTPUYECKUA 3aMOK, MOBEPHUTE BCE pblyark ynpaBfieHus B
cB060OAHOE NONMOXEHWNE U BblAEPHUTE BUIKY U3 PO3ETKM.

3) MocTaBbTe NOrpy34mK Ha CTOSIHOYHBIA TOPMO3.

4) 3aknMHUTbL NepeaHee/3agHee Koneco C NMOMOLBIO KiMHa (NoAnopKK).

5) Mpu ycnoBum ANUTENBHOW OCTAHOBKM BWIOYHOrO MOrpy3dMka, Koseca
MOrpy3ynka [AO/MKHbl AepXaTbCs Hag 3emnen. AKKYMynsTopHasi 6aTtapes [O0/KHa
3apsKaTbCa pa3 B MecsL.

5. MNoaroTtoBka nepen UCnoJsib3oBaHUEM

1) MNpoBepbTe paboTy KaXXAoro MHCTPYMEHTA U Kaxkaon dyHKLMMN.

2) MpoBepbTe WWHbI MOrpy34nKa 1 3aTSXKKY BUHTOB.

3) MNpoBepbTe KaXayto pyyky v neganb.

4) MNpoBepbTe aKKyMynsATOpHble 6aTapen, 4Tobbl ybeanTbCs, YTO HanpshkeHue B
npeaenax HopMbl. [MpoBepbTe OTHOCUTENbHYK MAOTHOCTb 3MEKTPOSIMTa U YPOBEHb
XWAKOCTU, YTO6bI BbITb COOTBETCTBYIOLLMM.

5) lNpoBepbTe BCE COEAMHEHUS W LUTEKEPbI 3NEKTPUYECKOM CUCTEMbI, YTOObI
obecneunTb HaAEXHbIN KOHTaKT.

6) MNMpoBepbTe 3N1EeKTPONUT, NTMAPaBANYECKOEe Macia U TOPMO3HYHO XXUAKOCTb.

7) MNpoBepbTe OCHOBHOM Kpenex, YTobbl HeAonyCTUTb 0C/1abneHne CoeIMHEHUN.

8) MpoBepbTe CUrHaNbHYIO NaMny OCBELLEHUS.

9) lMepepn BbLIE3AOM, CHUMUTE CO CTOSSHOYHOIrO TOpMO3a.

10) MNMpoBepbe NogbEM-0NyCKaHWe MaYTbl U ee HaKNoH 6e3 rpysa.

MNogHMMUTE MauyTy B BepxHee MosoXeHue, 4Tobbl NpoBepuTb paboTy MauThbl,
MacnoumMnnMHapa nogbemMa, MacnounvHapa HaknoHa, posinkoB, LIenu 1 LenHoro Koneca.

11) MNoBepHWUTE pyneBoe KoNeco A5 NpoBEPKM CUCTEMbI PYyNeBOro yrnpasieHus.

12) MeaneHHO 3anycTute MOrpy3yMk M HaXMuUTe Ha nepanb TOPMO3a, YTO6bI
NpOBEPUTbL TOPMO3HYIO CUCTEMY.

13) M'mapaBnnyeckoe Macno He AO/MKHO 6bITb 3arps3HEHO.

14) lMNMepep 3anyCcKOM BUIOYHOMO MOrpy34nKa NpUCTErHUTE peMeHb 6e30nacHOCTU.

6. TexHuka 6e3onacHoCcTn 1 obwas nHpopmaymn

1) BMMIOYHBIM MOrpy3YnMk - 3TO BWA ChEeUManbHOrO TPAHCMOPTHOrO CpeAcTBa.
Boautenb n obcnyxmBatowmii nepcoHan AO/MKHbI MPOMUTHN 0ByYeHME N CAATb 3K3aMEH Ha
NpaBo ynpaBneHus, a BOAUTENb AO/DKEH UMETb BOAUTENbCKME MpaBa. TaknM obpasom,
MOXHO obecneuntb 6e30nacHy0 U HoOpMasbHYHO paboTy BMIOYHOIO NOrpy34mnKka.

13



TpexKosecHbl 3/1IEKTPUYECKUA BUJIOUHbIM norpy3umk TOR
CPD20SA-16/18/20

2) Bo BpeMsi paboTbl BoAUTENb AO/MKEH ObiTb HAAEXHO 3alUMLLEH CreumanbHOM
00yBbt0, LIAMNKOM, KOCTIOMOM M NEepYaTKaMu.

3) Ecnu paccTosiHue Mexay LeHTPOM TSXXeCTU rpy3a u Bunamm coctasnset 500 MM,
MaKCMMasbHbIMA BEC rpy3a A0/MKEH 6biTb paBeEH HOMMHaNbHOMY Becy rpy3a. lNpu paboTe
C rpy30oM BeC rpy3a He [AO/KEH MpeBbllaTbh YKa3aHHOro 3HayeHus. Ecnu pacctosiHue
MeXAY LEHTPOM TSXKECTM rpy3a W  BWIOYHbIMM 3axBaTamum 6onbwe 500 MM,
rPY30M0oAbEMHOCTb A0/MKHA ObITb YMEHblLUEHa B COOTBETCTBUM CO crieumduKkaumen Ha
KpMBOW Harpy3ku. Meperpyska 3anpeLieHa.

4) BUNOYHBLIN MOrpy34YMK MOAXOAUT TONbKO ANs paboTbl Ha POBHOW W TBEpAOW
nosepxHocTn. KpoMe TOro, cMmaska M 3eMfgHas BoAda, KOTOpble MOryT BbI3BaTb
NpOCKasb3blBaHWE KOMEC, AOMKHbI BbITb OYMLLEHbI, TakuM 06pa3oM, Mexay 3emnen u
KOJIECOM CYLLECTBYET AOCTaTOYHOE TPEHME.

5) Mepen 1 nocne NCNonbL30BaHNSA BUIOYHOMO MOrpy34ynka HeobxoanMo nNpoBOaAUTb
perynsapHyro NpoBepKy. IKCrslyaTauns C HEMCNPaBHOCTAMM 3anpelleHa. Ecnn Bo Bpems
paboTbl 06HapYy>keHbl HEHOPMasibHbIE YC/TOBUS, UCMOSIb30BaHWE BWUIOYHOIO MOrpy3yunka
[O/MKHO OblTb HeMeasIeHHO OCTAHOB/IEHO [ANS NPOBEpPKU [0 YCTPaHeHWs BCeX
HencrnpaBHOCTEMN.

6) [pu ynpaBneHWM TrUAPABINYECKON PYKOSTKOM HEOobXoAMMO COXpaHsiTb
MOMIOXXEHNE APYroM PyKOATKW. BoauTenn HUKOrga He AO/MKHbI - YNpaBnsiTbh
rMAPaB/IMYECKON PYKOSTKON, €CNIN OHWM HE HaxoaAaTCsl Ha BOAMTENbCKOM CUAEHbE.

7) He ponyckanTe MOrpy3ku HE3aKpEMMEeHHbIX WM cnabo YMOXEHHbIX FPy30B.
ByabTe OCTOpPOXHbI NpW NepeMeLLeHnn rpy3oB ¢ 60nbwMMK rabaputamu.

8) BUNOYHbIM  NOrpy34MK C  AOMOMHWTENbHBIMM  OMOpaMK,  MoaMdUKaLUsM,
pacLIMPUT MCMONb30BaHNE BUAOYHOMO Norpy3ymka. OgHako B 3TOM ciyyae akTnyeckas
rPy30MnoAbEMHOCTb M YCTOMUYMBOCTb ByayT CHMXKEHbI U3-3a COBCTBEHHOrO BECa OMOPHbIX
(PUTUHIOB M CMeLleHusl Bnepes rpy30Boro ueHTpa. o3ToMy HMKOrga He nepeBoauTe
OMOPHYIO apMaTypy ¥ creumanbHble YCTPOMCTBA Ha APYroe Mcrosib3oBaHue. Moxanyncra,
NpouYnTanTe NpPeaoCcTaBNEHHOE HaMK MPUSIOXKEHNE U paboTanTe CTPOro B COOTBETCTBUM
Co cneunduKkaumen. PEKOHCTPYKLMSI BUNOYHOIO NOrpy34YnKa CaMmMM MosIb30BaTENEM HU B
KOeM cnyyae He JornycKaeTcs.

9) Hukoraga He CHUMaWTE rpy3 C BUN PyKaMMu.

10) Mpu norpyske perynupymte pacCTOSIHUE MeXay BWIOYHbIMW 3axBaTaMu B
3aBMCUMOCTM OT pa3Mmepa rpy3a. Takum obpasoMm, TSXKeCTb MOXET 6blTb paBHOMEPHO
pacnpegeneHa Ha ABe BUIOYHbIE PYKOSITU, U MOXHO M3bexaTb COCKasib3blBaHUS TOBapa
B OAHY CTOPOHY. 3anpeLaeTcs nNoAgHUMaTh rpy3 O4HUM BUIOYHBLIM pbl4aroM.

11) MNpwn nepemeLleHnmn rpy30B HerabapuTHOro pasMepa, KOTopble 3aKpbIBaloT Nosie
3peHunst BOAMTENS, MOrpy34vmK AO/MKEH ABUraTbCs Hasag.

12) Mpwu norpy3ke ToBapa BWbl AO/MKHbI OblTb OMNYLUEHbl B HMXKHEE MOJSIOXEHUE.
MNMocne BCTaBkM BW B MOAAOH, BWAblI AO/MKHbI COMpUKacaTbCs C rpy3oM (MOAAOHOM).
Mepen HayanoMm ABMXEHMS MadTa A0/MKHa ObITb OTK/IOHEHA Ha3aj B KparHee NosIoXeHUe,
a BUJbl IO/MKHbI HAXoAUTLCSA Ha BbicoTe oT 200 MM Ao 300 MM Haa 3eMnen.

13) MNpn nogbeMe WM CNycke rpy30oB MEepCoHan He AO/MKEH HaxoauTbCs noa

14



TpexKosecHbl 3/1IEKTPUYECKUA BUJIOUHbIM norpy3umk TOR
CPD20SA-16/18/20

KapeTkamu Bui. llogbeM C NepcoHasnioM Ha Buax 3arnpeLleH.

14) Bo BpeMs MOrpy304HO-pasrpy3oyHbiXx paboT MayTa AO/HKHA HaxOoauTbCs B
BEPTMKANbHOM MONOXEHUWN. 3anpeLlaeTcs Hak/IOHATb MayTy B BEPXHEM MOSIOXKEHUU C
TSXKENbIM rpy30M.

15) Bo Bpems paboTbl BUIOYHOMO NOrpy34ynKa cneamnte 3a Npon3BOAMTENBHOCTbIO U
pabounM COCTOSIHMEM MalUWMHbI, MAPABANYECKMM AABMEHWEM, 3NIEKTPUYECTBOM,
perynsTopoM CKOpPOCTM M TopMo3aMu. OCTaHOBUTECH A1 MPOBEPKU Npu 0BHapy>XeHUu
aHOManumn.

16) Bo BpeMs ABWMXXEHUS! BKITIOUMUTE KTABULLHBIN BbIKtoYaTeNb. [locne BKIOYEHUS
NUTaHUs BblibepuTe NOMOXKEHNE NepPeKTIoYaTeNs HanpaBleHUs,, KOTOPbIN KOHTPOMPYeT
HanpasneHue ABWXEHWS Bnepea-Ha3aa. [oBepHUTe pyneBoe Koneco, YTobbl NpoBepuTb
ynpaB/fieHne norpy3vymMkoM. MeaneHHoO onycTute neganb CKOPOCTM, 4Tobbl obecneunTb
CTabunbHbIV 3aMyCcK BUIOYHOrO NOrpy3yuka.

17) Cnegute 3a 3HA4YEHWEM HAMpsHKEHWUS, MOKa3aHHbIM Ha BONbTMETpe. YTO
KacaeTcsd BUIOYHOrO Morpy3ymka C HOMUHasbHLIM Hanps»xeHneMm 24 B, ecnu ykasaHHoe
HanpsxeHue coctasngeT 21 B unun konnyecTso anekTpoaHeprun coctasnset MeHee 30%,
pabota pomkHa OblTb npekpaweHa. YTo KacaeTcs BWIOYHOrO MOrpy3dmka cC
HOMWHasbHbIM HanpsxeHneM 48 B, ecnu ykasaHHOe HanpshxkeHue coctasnseT 41 B niu
KONN4ecTBO anekTpoaHeprum meHee 30%, pabota AomkHa ObiTb MpekpalleHa. 3aTeMm
3apsianTe akKyMynsiTopHble 6aTapen n 3amMmeHuTe 6aTapen ¢ 4OCTaTOMHON MOLLHOCTbIO.

18) Nepen HakMoOHOM Bnepea/Hasaa C rpy30M BUTOYHbIN MOrpy34nK AO/MKEH ObITb
3aTOPMOXKEH. Takum 06pa3oM, MOXXHO NpeaoTBPaTUTb pe3Koe CocKasib3blBaHUE rpy3a.

19) Yto KacaeTcq BWIOYHOMO MOrpy3yMka C BbICOKMM MOALEMOM, MayTa AO/HKHA
6bITb MaKCMManNbHO HAKIOHEHA Ha3ag BO BpeMsi paboTbl. AKTMBHOCTb HAK/IOHA BRepes U
Ha3aZ4 Ao/MKHA OblTb OrpaHWyeHa B MMHUMAsIbHOM AManas3oHe BO BPEMS MOrpy304HO-
pa3rpy3o4HbiX paboT. BoxaeHne u ynpaBneHue BWIOYHBIM MOrPY34MKOM C BbICOKO
PacronoXeHHbIMA  BUIOYHbIMW  3axBaTaMy 3arpelleHo. YTo KacaeTcd BWIOYHOro
norpysyunka c BbICOTON noabema 6onee 3 MeTpoB, HEOOXOAMMO CNeanTb 3a TeM, YTObbI
rpy3 He ynan. MNpu HeobxoanuMoCTn HeObX0AUMO NPUHATL NpodnnaKkTUYeckne Mepbl.

20) B kauecTBe OCHOBHOWN YacTu Ans 3aliMTbl BOAUTENS, 3aLUMTHAs NosKa Ko3blpbKa
MOXET NPeAoTBPaTUTb MafEHME BEPXHUX IPYy30B. YCNOBUS HEMIOTHOM YCTaHOBKM,
MCMNONb30BaHNE MOC/e CHATUS U PEKOHCTPYKUMW MOXET BbI3BaTb OMACHOCTb WM
Cepbe3HbIi HECHACTHbIN CyYald.

21) MNpwn paboTe Ha OTKPbLITOM BO34yXe, BAWSIHME BETpa Ha CTabMNbHOCTb
BMIOYHOrO NMorpy3yunka byaeTt 3HaunTenbHbIM. ByabTe OCTOPOXHbI.

22) lMpu gBWMXKEHWUM MO AOKY WAW BPEMEHHOMY HacTuny, byabTe OCTOPOXHbI U
[ABUranTecb MeaIeHHO .

23) MNpwn gBMXEHMM C Tpy30M, MayTa He [O/MDKHA HaAK/OHATLCS Briepes Wau
nogHMMaTbCs. He aonyckalTe pe3Koro TOPMOXEHWS BO M36eXaHMe COCKasib3blBaHWS
rpysa.

24) BUnoyHbIM NOrpy34nK AOMKEH Bbe3XKaTb B 30HY TOBAPOB Ha HU3KOW CKOPOCTH.
B TO Xe Bpems, ybeautecb, YTO psSiAOM C TOBApOM HET TBepAblX MnpeaMeToB, 4YToObl
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n3bexaTb BUGpauumn norpysunka n npobmeaHust Konec.

25) Bo BpeMs ABWXKEHUS HeobxoanMo obpalaTb BHMMaHWE Ha newwexoaos,
NpensaTCTBUS U HEPOBHOCTM 3€MJ/IM, A TakXXe Ha NPOCBET Haz NOrpy34MKoOM.

26) Bo BpeMsl ABWXKEHMSI HAKOrAA@ HE BbITAaCKMBAWTE PYKWU, HOMM U OpPYrne 4actu
Tena u3 KonecHon nnatgopMbl. BUAOYHbIM NOrPy34YnK HE AOSKEH NEpPeBO3UTb APYrow
nepcoHan .

27) OCTOpPOXHO BeauTe MalwuHy No pamne. Hukorga He MNoBOpauyMBanTe M He
e3auTe B NMOBOPOTHOM, MOMEPEYHOM WM HaK/IOHHOM HarnpaBieHWW, MHAYe MOrpy3umK
MOXET NnepeBepHyTbCS. Mpu ABMKEHUM MO OTHOCUTESNIbHO 6OMbLLOMY CKITOHY, ABUraUTeCh
Bnepea nNpv ABMXXEHUN BBEPX MO CKIOHY M Has3aj Npv ABMXXEHUW BHWU3 MO CKOHY. Mpu
ABVDKEHMM BHM3 MO CKJIOHY HaXXMMaWTe Ha nefdanb TOPMO3a, ABMravTeCb MEANEHHO U
OCTOPOXHO.

28) BwWnoO4YHbIM MOrpy34MK [AO/MKEH 3arnycKaTbCsl, YNPaBASTbCS, ABUIaTbCA U
TOPMO3UTb MJIaBHO. 3amMeansauTecb Npu NOBOPOTax, 0COBEHHO Ha MOKPOM M CKOJIb3KOW
popore.  3anpeLlaeTcs pe3kuMi 3amnyck, YCKOPEeHWe, OCTaHOBKAa M MOBOPOT C BbICOKOW
CKOpOCTbI0. [MpKn HEMPaBWIbHOM YNpPaBIEHUN BUTOYHBIM MOFPY34YNKOM MOXKET MPOM30MTH
aBapvs C NepeBopOTOM Ha OAHY CTOPOHY -

29) YT0 KacaeTcs NycToro Morpy3ynka C AOMOHUTENbHBIMU MPUCIOCOBIEHMAMN,
TO ero aKcnnyaTaumst 4oMHKHA ObITb TaKOM Xe, KaK U C FPY30M.

30) Bo BpeMsl UCMO/Ib30BaHUSI MAYTOBOM LiENM HEOBXOAMMO perynsipHO NpoBepsiTb
ee COCTOsiHMe. Mexay aneMeHTaMm Lenu A0/HKHO NOAAEPXKMBATLCA XOpoLllee CMa3o4yHoe
coctosiHme. CTeneHb HaTshKeHUs ABYX Lenen aomkHa 6biTb oanHakoBoW. Ecnm uenb
M3HOCKS1IAaCb BO BPEMS UCMOMb30BaHMS, TO €CTb PacCTOsSIHME MeXAy 3/1EMEHTaMU Lenu
npesbiwaeT 2% OT HOMUMHANBHOIO 3HA4YeHus, Lenb AOo/MKHa O6biTb 0bHOBNEeHa Ans
obecneyeHns HageXXHoON onopbl.

31) MNpw gBMXXEHMM C FPYy30M He AOMNYCKaTb PE3KOro TOPMOXKEHWUS .

32) lNMpu BbIXOAE M3 NOrpy3ymKa, OnyCcTUTe BUIOYHbIE pbl4ark Ha 3eMSI0, MOBEPHUTE
pblyar wara Ha cBo6OAHbLIM LWar W BbIKIOYMATE NUTaHWe. pn OCTaHOBKE Ha CK/IOHE
3a610KMpyMTE TOPMO3HbIE YCTPOMCTBA. pn ANUTENbHOW OCTAHOBKE 3aKIUHUTL Koneca
K/IMHOM.

33) Korga MauTa Hak/IOHSETCS Bnepea v Ha3ad A0 NpeaesibHOro rnonoXKeHUs Unu
BMMIOYHbIE pbl4ark MNOAHMMAIOTCS B BEpXHee MOMOXKeHWe, pbldar A0/MKEH OblTb
HeMe[/IeHHO MOBEPHYT B CPefiHEe MONOXEHME.

34) [daBneHne npefoxpaHUTeNbHOro  knanaHa  6b10  OTperynvMpoBaHo
COOTBETCTBYIOLMM 06pa3oM A0 TOro, Kak norpy3dnk noKMHys 3aBogd. [onb3oBaTenun He
[O/DKHbI  MPOU3BOSIbHO W3MEHSTb AaBfieHMe, TaK KakK BblCOKOE [JaB/ieHne MOXeT
noBpeauTb rMapaBAnyecKue aetann BO BpeMs neperpysku unm npuBectTy K asapum npu
nepesopoTe.

35) Ha poBHOM M NAIOTHOM MOBEPXHOCTU MaKCMMaJIbHOE 3HAYEHME LUYMa CHapyXMu
BMMIOYHOrO norpysyunka coctaenseT 806 B COOTBETCTBMM C METOAOM TECTUPOBaHUS,
npeagycMoTpeHHbiM  EN2000-14-EC. OpgHako, nNpu M3MEHEeHUM COCTOSHMSA [O0pOoru,
3Ha4yeHue wyma byaet konebaTbces.
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36) Ytobbl ypoBneTBopuTb MNOTpebHOCTb B MnogbemMe 6Honee LWMPOKOro rpyasa,
nonb3oBaTenM MoryT BblbpaTb YA/IMHEHHbIE BWIOYHbIE pblyarn. [puMeyvaHume:
rPy30MnoAbEMHOCTb YA/IMHEHHBIX BUIOYHBIX PblHAroB AO/HKHA CTPOro COOTBETCTBOBATH
cneumduKkaumm KpMBOM HarpyskM. B npegenax ykasaHHOro LEHTpa Harpysku
rpy30noAbEMHOCTb a@HanorMyHa CTaHAApTHbIM BWIOYHBIM 3axBaTaM. Korga ueHTp
Harpy3ku cCMellaeTcs Brepes, yMeHblumTe Harpysky. lloabem wnu ygap no rpysy
3anpeLleH. byabTe OCTOPOXHbI MPU ABMXKEHUN U MNOBOPOTAX.

37) Hwxe Beca BWIOYHOrO MOrpy3ynka ecTb 6ONT TpakTa, cneumanbHbii ANns
nepeTackMBaHUsl BUNOYHOrO NOrpy3ymka.

38) BoauTtenb aomkeH 6biTb 3HAKOM M BHUMATENEH CO 3HaYeHMeEM U PyHKUMEN BCex
BMAOB Tabnnuek Ha BMIOYHOM MOrpy3uuke. ocne KanutanbHOro peMOHTa BWIOYHOIO
norpy3syunka HeobxoanmMo NPoBEPUTL LIETOCTHOCTb Tabnunyek.

Tekywee o6cnyxmBaHme BUJIOYHOI O NOrpysumka

MNpaBunbHOE NPUMEHEHME BWIOYHOrO MOrpy3uvMka 3aKovaeTcsl B TLLATESIbHOM
TEXHUYECKOM  0b6Cny>XmnBaHuu. MNpeHebpexeHne  perynsipHbiM  TEXHUYECKUM
obcnyxmBaHMeM MOXET MOCTaBUTb MOA Yrpo3y XXW3Hb NepcoHana M HaHecTu yuuepb
nMmywectsy. o 3TMM npuumHaMm HeobxoauMMO nNPOBOAUTL M/IAHOBbIE MPOBEPKW.
HeHopManbHOCTb AO/MKHA OblTb CBOEBPEMEHHO YCTpaHeHa. BWNouHbIM MOrpysumk c
HEMCNPaBHOCTAMM He [O/MKEeH WCNosb30BaTbCs Ana obecneyeHunss 6e30MmacHOCTU U
NpoAneHns cpoka cny>6bl BUIOYHOIO NOrpy3ymKa.

(1) TpeboBaHUs K MNNAHOBOMY TEXHMYECKOMY OBCY>XXMBAHUIO

a. Tekywee TexHuyeckoe 06CyXnBaHWe MpPOBOAMTCS A0 M nocne paboTbl
eXXeHEBHO .

b. MNpn 06Hapy>XeHUM HEHOPMasbHbIX YCNOBUA, TakMX KaK MOBPEXAEHVE WM
MOMIOMKA, CBOEBpPEMEHHO CooblmMTe nepcoHany, OTBETCTBEHHOMY 3a Yynpas/ieHue
BWIOYHBIM MOrpy34nMKOM. BUNOYHbIN MOrPY34MK HE AOMKEH UCMOMb30BaThCA 10 PEMOHTA.

C. 3a TeKyllee TeXHMYECKOe 06CNyXXMBaHME OTBEYAOT BOAUTENM M CneumanbHbIv
nepcoHan.

2) CopaeprkaHune NIaHOBOr0 TEXHUYECKOro 06CTy)KMBaHUS

a. CogepxxaHme NAaHOBOro TEXHUYECKOr0 06CNyXnBaHWs nepes KaXxkablM 3amnyCKOM:

b. MNpoBepuTb coeanHeHMe akkyMynsiTopHOM 6aTapen BO n3bexaHue ocnabnenus.
Ounctute akkyMynsaTopHyto 6aTapeto. OTKPbITb K04 31eKTPUYEeCcKoro 3amka, 4Tobbl
NpOBEPUTb, HAXOAMTCS /M HaAMpsDKEHWE aKKyMynsiTopHoW 6aTtapen B AOMyCTUMOM
AvanasoHe.

C. MogHMMMTE MaYTy C NYCTbIM FPY30M B BEPXHEE MOMOXeHNe, YTobbl MPOBEPUTD,
He NPOMCXOAMUT /I yTeYKa Macna U3 LuuavHapa noabeMa U MacnsiHou Tpybbl. [poBepbTe,
NAABHO N ABWMXKYTCS ABE Lieny 1 XOpOoLLO i1 paboTaeT ponuk B MayTe. HaknoHUTe MauTy
C NMOPOXHWM TPy30M Briepes U Haszagd, 4YTobbl NPOBEpUTb, CUHXPOHHO SiM paboTaloT ABa
HaK/TOHHbIX MACMSHbIX LMANMHAPA NpU HAaKNoHe MayTbl Bnepea v Hasag. lNposepbTe, He
npoucxoamT M yTeyka Macna M3 MacioumnuvHapa nogbeMa M Macionposoga, U
NpaBWIbHO /M ABMXETCA MayTa. Ecnv B CTOMKE M Leny MayTbl HET CMa3ku, aobaBbTe
HEMHOI0 CMa3KMu.
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d. MegneHHO BKOUMTE py/fieBOe YMNpaBfeHWe BUIOYHOrO Morpysymka C nycTbiM
rpy3oM, 4Tobbl MNpOBEpUTb, HOPMASbHO 1M pyneBoe YMpaBieHWe; npoeabTe o
AVPEKTOPCKON NIMHUM N 3aTOPMO3MTE, YTOObI MPOBEPUTb, HAAEXKHO NN TOPMOXKEHME.
BHMMaTenbHO cneauTe 3a ABWMXKEHWEM, pYNeBbIM YNPaBIEHNEM N TOPMOXEHMEM, YTOObI
obelaTb HOpManbHyO paboTy.

e. MNpy ABMXKEHUN HOYBIO MM B TEMHOM MOMELLEHUW, OCBETUTENbHbIE NMPUbopbI
BMIOYHOrO MOrpy34ynka A0/MKHbI 6biTb NoAHbIMKU. OcBelleHre NAoWaakm A0MKHO ObiTb
AOCTaTOYHbIM, @ A0pora A0/MKHA ObiTb YNCTOMN.

f. Copep>xaHne TexHM4eckoro obcnyXxmBaHus nocne sKcnayaTaumm:

g. O4ncTUTb NOBEPXHOCTb BUSIOYHOMO MOrpy3uMKa M akKyMynsiTOpHOM 6GaTtapew.
MNpoBepbTe COeANHEHNE aKKYMYNSTOPHOW 6aTapeun Bo n3bexaHue ocnabnenuns .

h. MNpoBepuTb 3aTSXKKY KONeCHbIX 601TOB.

i. [poBepUTbL MauTy, MaCNsHbIN UWMHAP, LENb, TOPMO3 U PYSIEBOE YNpPaBieHNE

1) 3apsgka BMNOYHOrO NOrpy3ymnka

a. MNepBas 3apsaka 6aTapen BUIOYHOrO MOrpy3ynKka M AOMOSNHUTENbHAS 3apsiaka
AOSHKHbI CTPOro COOTBETCTBOBATb PYKOBOACTBY MO 3KCMyaTauun 6aTtapewm.,

b. YT0 KacaeTcs BUIOYHOro NOrpy34dnka ¢ HOMUHaNbHbLIM HanpshxeHneM 24 B, koraa
yKa3aHHoe HanpsbkeHue coctaBnseT 21 B, uan anekTpmMyeckoe KOIMYecTBO CoCTaBnseT
MeHee 30%, WnWM HanpshkeHue ofaHoW baTapen cHukaetca Ao 21 B, gomkHa 6biTb
nposedeHa 3apagka. YTo KacaeTcd BWIOYHONO Morpy3dMka C  HOMWHAasbHbIM
HanpsbkeHneM 48 B, koraa ykasaHHoe HarnpshxeHue coctasnseT 40 B nnv anektpuyeckoe
Konn4yecteo coctasnsieT MeHee 30%, 3apsiaka A0/HKHA ObiTb BbINOSIHEHA.

2) BbIGOp CMAa304YHOr0 Macsa, KOHCUCTEHTHOW CMa3ku M rmapaB/IMYEcKOro Macna
A5 BUIIOYHOIO Norpy3ymka

HasBaHwue Mapka
Kon-Bo
CraHpapTHoe AHanor
M'mapaennyeck
APARIMHECkoe N32#0rN46# ISOVG30 261
Macno
TpaHcMUccMoHHoe ATE 1.3n
Macno
KoHcucTeHTHas 3# Lithium and
manufactured drop JISK2220/2 #
CcMaska .
point170
TopMo3Has DOT3 cuHTeTUYECKOE TOPMO3HOE 150
XXWUAKOCTb Macno )

MpuMeyaHue: NOCcKonbKy 06paboTka 0TX0A0B, 0OpasyloWMXCA MpU CMA3Ke,
AO/MKHA COOTBETCTBOBATbL 3aKOHAaM M MpaBuiaM B pa3HbIX CTpaHax, Npv Bblibope Macna u
CMa3Ku ANs BUIOYHOrO MOrpy3ymka MOXHO CCbIIaTbCs Ha COOTBETCTBYIOLIMIM CTaHAApT
NOABEMHO-TPAHCMNOPTHOroO CpeacTBa.
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CXeMa CMazKH

Kawasle 1000 yacos

Kanaple 600 yuacos

Kanasle 200 4acos

Kawable 8 yacos \
TMAPOLMNMHAP MOAWMAHMK
pynesoro i "‘?’Ic' pynesoro Bana

yrnpaBneHus
—H (E=— MOAWMNHMK

Koneca

N

TONAMBHbIA Gak
(Mogenw c
ABC)

W
rHApoUWAMHARS
B HaKIOHA

{}-‘g?—TpaHCMHCCHH
TDDMDJHEH%ET{B_—“—— ! /

HWAOKOCTE

MexXaHW3M
HakKnoHa BWN

rpy3oBas
MauTa

uens | e, POMKH M
rpysoean X NOALWNITHNKK

I MauThl

Buasl paboT M MaTepuans

(7 €MasKa vm—m_namogmpmoamﬂ HUIKOCTb

ruap. macno () poGasnerne (3 3amena

CTpykTypa, npuvHUMn paboTbl, perynMpoBka W TexHu4eckoe o6CnyXmBaHue
BMIOYHOrO MOrpy34ymka.

1. Cucrema npuBoaa

CmoTpuTe cneundmrkaumio BegyLlero Koneca

2. Cucrtema pyneBoro yrnpasrieHus

2.1 KpaTkoe onucaHue

Cuctema pyneBoro ynpasfieHuMs COCTOUT B OCHOBHOM W3 pyneBoOro Koseca,
pyneBoro Bana, AMBEPTOpa, MacNsHOrO Hacoca W pyneBon ocu. Pynesoil Ban
COEAMHSIETCS C AMBEPTOPOM 4epe3 KapAaHHOEe COeAMHEHWE, COeAMHUTESNIbHbIA Bas
COeMHSIETCA C pY/ieBbIM KOMECOM 4yepe3 KapAaHHOe COeAMHEHWe, pyneBast KOJIOHKA
MOMXET HAK/IOHATLCA B HY)Hoe MecTo. (CM. puc. 2.1), PyneBas ocb HaxoauTCs B 3aHEN
YacTK 3agHeN 4acTu pambl. TMAPOLMANHAP CMOCOBCTBYET ABMXKEHMIO 3ybuaTon penku,
yToObl MPUBECTM B ABMXEHME 3ybuaTbii CEKTOP, YTO 3acCTaBASET MOrpy3unK
noBopayMBeaThb.

2.2 T'vapaBANYeCKUiA pyeBOM MEXaHU3M
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MAapaBnMYeCcKMin pyneBon MexaHusMm (puc. 2-2) MoXeT —
noAaBaTb Macno Moj [JaBfeHMEM B TUAPOUMIMHAP B
COOTBETCTBMM C pa3MEPOM W3MEPEHMsI Yyrna noBopoTa
PY/IEBOr0 KOMECa, Korja Mac/siHbIi HACOC HE MOXKET NMoAaBaTh
MaCno, YTO MOXET 6blTb BMECTO PYYHOrO yrpaBfeHusl.

AvBepTop coctouT m3 obwero AuBepTopa WU
KOMOVMHWPOBAHHOrO  KfaraHa, OTBEepCTUE B KpbIWE
obecneunBaeT 6€30MacHOCTb CUCTEMbI, KpOMe TOro, B
KOpryce KnanaHa ecTb ABYXXO[0BOW KianaH neperpysku. OH
BbINONHAET (YHKUMIO 3alUnTbl AETANEN MNpU HEOXMAAHHbIX
BHELLUHWX Yyaapax Koneca, a TakXe BbI3blBAET BbICOKOE
[aB/IEHNE B r'MApaBNYECKON CUCTEME, NepPENYCKHON KnanaH
M [OBYXXOAOBOWM KnanmaH Neperpysku OTperynMpoBaHbl
NPOV3BOAUTENEM, MOMb30BATENN HE MOIYT PErynmpoBaTh UX
MO CBOEMY YCMOTPEHMIO.

1 orpaHn4MTENbHAs CTOMKA
S i@ ‘ 2 Kopnyc knanaHa
AN 3 KaTylKa
7 4 oCb CcLEeneHns
L s 5 npy>xMHHas nammHaums
6 conpsiXeHHbIN 610K
7 poTop
8 cratop
9 BTyNKa KnanaHa

2.3 Pyneso MocT

PyneBol MOCT WCMONb3yeTcsl Ansl YNpaBNiEHUsl TPaHCMOPTHLIM CPeaCcTBOM U
BblAEPXXMBAET BEC TPAHCMOPTHOrO CpeacTBa. PyneBoW MOCT AQHHOMO TPaHCMOPTHOrO
CpeacTBa pacrofioXeH Ha KOHLE BWIOYHOro norpysymnka. Cbopka pyneBoro MocTta u
BCEro TPaHCMOPTHOro CPeACTBa A0/HKHA OCYLLECTBASTLCS CeayowmM 06pasom:

a. MNpy MOHTaxe M AEMOHTaXe pyneBoro Mocta HeobxoAMMO 3apaHee BbIBECUTb
KOHEL, BWIOYHOrO MOrpy3uymka. 3aTeM [AEeMOHTUPYMTE KOMeco pyneBoro MocTta W
yCTaHOBWUTE PYIEBON MOCT NMoJ BECOM blbbl. COBMECTUTE 3 KpeneXHbIX OTBEPCTUS Ha
Kopryce pyneBoro Mocta ¢ 3 60nTOBbIMM OTBEPCTUSMU Ha Yypbake, 3aTeM 3akpenuTte
€ro 3 BUHTaMM C BHYTPEHHUM LUECTUIPAHHUKOM WU MPY>XUHHBIMM LLaibamu.

b. YcTtaHoBUTE KONECO Ha CTynuMLy, @ 3aTEM 3aKpenuTe ero CTONOPHOWN ranikow.

a) CoeauHuTe pyneBoM UMAMHAP C 06emx CTOPOH pyneBoro Mocta C
rMAPaBIMYECKMM MaC/IONpPOBOAOM.
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3a3aHuin Bamnep

Koneco

rr, P _Iu"'.. ¢ i
/ FABIN,
/ A4 \yneaﬂe
BMHT W Waiba zagHero KOMecHan

MOCTa raka
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MPUHUMN 1 KOHCTPYKUMSI pyNEeBOro MocTa

i

%383]1]1U9876543E]

1. UunuHap B cbope

2.lMopLueHb

3.YnnotHutenbHoe konbLo UN40FS 40x50x10
4.YnnoTHuTenbHoe konbuo 40x50x7.3

5. 3ybuaTas peiika

6. Pynesoi peayktop

7. KoHnyecknii ponukosbii noawmnHmnk32011 (knacc D)

8. MNbine3awmTHoe KONbLOo

9. MpwxnMHON 610K

10. BuHT ¢ kpecToobpasHbiM yriybneHvem nog knwod 14x35
11. NoTeHumnomeTp

12. PerynupoBoyHas Lwarba 1

13. PerynupoBoyHas waiba 2

14. Ynpyras wanba ans otBepcTus

15.KoHunyeckuin ponukosbi noawmnHuk 32015 (knacc D)
16. [1IBYXKPOMOYHbIN apMUPOBaHHbIN PE3VHOBbIN CanbHUK 110-125-9
17. WecTepeHuaTbin Ban

18. T-06pa3Hbiii BUHT ANS1 LIMHBI

22
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19. Crynuua Koneca

20. KpbllwKa CTynuubl Koneca

21. lWecturpaHHas wnuvueBas TOHKas ramka m24x2

22.lLnnueBon naney 5 x40

23. Lanba 24

24. KoHunyeckuin ponnkosbin noawmnHuk 30206 (knacc D)

25. KoHunyeckuin ponunkosbin noawmnHuk 30208 (D knacc)

26. [IByXKpOMOYHbI/ apMMPOBaHHbIN PE3MHOBLIN CanbHUK 48-82-11
27. lUnnHpgenb pynesBoro koneca

28. KoHunyeckasn 6nokmpytoLlas ranka ans wunHsl M14
29.lLInnHaens pyneeoro Kosneca

30.BMHT nnyH)epa TOYHOW perynMpoBKu

31. CoeanHuTENbHBIA Ban NOTEHUMOMETPA

32.ynpyrasi wanba ans Bana

33. BMHT C WeCcTUrpaHHon ronoBkov noa kitod M6x55

34. MNpy>X1HHas warba 6

35.cenno noteHunomeTpa

36. paguanbHbIi WapukonoawmnHuk 6200 (C NblNe3aWwnTHBIM KOMbLIOM)
37. Ynpyrui umnuHapuyeckuii Ban 4x18

MpuHUMN paboTbl pyneBoro MocTa:

Mmapaenuyeckun umnuHap (1) sBNseTca ABMXKYLLENM CUMOA OCKM  PYNEeBOro
yrnpaBneHusi, KOTopasi NPUBOAUT B ABMXXEHME 3y6uaTyto penKy Ansl BpalleHus 3y6uaToro
Bana (17). Kak cneacrteue, WnNuHAENb PpyneBoro Koseca 6yaer nNpuMBOAMTLCA BO
BpalleHMe BOKPYr LEHTpa Baja LWECTEPHW, TakMM 06pa3oM, byaeT ocCylecTBASTbCA
BpaLLEHNe pyNeBOro Kosneca. Yron noBopoTa pyneBoro koneca 6yaeT nepefaBaTbCs Ha
3NEKTPUYECKOE  YMNpaBfeHWe [ABOWHOM  3MEKTPUYECKOM MalluMHbl  C  MOMOLLbIO
NOTEHUMOMETPA Yria NnoBopoTa. DNEKTPUYECKOE yrpaB/ieHNE 3aCTaBUT NIEKTPUYECKYHD
MallMHY BpallaTbCa C Pas/IMYHON CKOPOCTbIO B COOTBETCTBUMW C Pas/iMYHbIM YIIOM
MOBOPOTA, YTOObI AOCTMYL COrNTIAaCOBAaHHOIO YNpPaBAeHUst TPAHCMOPTHLIM CPEACTBOM.

KOHCTpYyKUMS OCM pyNneBoro ynpasieHus.

PyneBasi ocb B OCHOBHOM COCTOUT 13 6/10Kka umnuHapos (20), 3ybuaton penku (16),
3ybyaToro Bana (32), pynesoun kopobku (15), ctynuubl pyneBoro koneca (28), KpbllWKu
cTynuubl koneca (24), noteHumomeTpa (2), pyneBon ocu, pyleBOro Koneca, cajbHuKa
NOALIMMHMKA, KPENEeXHbIX AeTanen n T.4.
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1. BUHT ¢ KpecToobpa3HbIM yrinybneHnem nog yrnom M4x35
2. NoTeHumomMeTp

3. BWHT ¢ wecTurpaHHom ronoskomn nog knio4yM6x55

4. MNpy>Xu1HHas warba 6

5. NoTeHuMoMeTpryeckoe ceano

6. Ynpyras warnba ana sana 10

7.paAvanbHbIf WapMKONOALWNIHMK 6200

8. CoeanHuUTENbHbIM Ban NOTEHLMOMETPA

9. MpwxnMHON 610K
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10. Mbine3awmTHOE KONbLO

11. PerynupoBoyHas wwanba 1

12. PerynupoBoyHas wawba 2

13. KOHMYeCckmin ponunkoBbiv noalwmnHmk 32011
14. Ynpyras wanba ans otsepctus 90

15. PyneBon peaykTtop

16. 3ybuaTtas pemnka

17. UN4OFS YnnoTtHuTenbHoe konbLo 40x50x10
18. MNopleHb

19. YnnotHutenbHoe konbuo 40x50%7,3

20. Umnunap B cbope

21. BUHT nnyH>xepa TOYHOW perympoBKu

22. KoHMYecKuii ponmkoBbin nogwmnHuk 32015
23. [1ByXKpPOMOYHbIN apMUPOBaHHbIA PE3NHOBLIN CanbHUK 110-125-9
24. KpblllKa CTYnuubl Koneca

25. LWecTturpaHHas wnvueBasl TOHKas raika

26. LLanba

27.KOHUYECKUIA poSIMKOBbLIN noawmnHuk 30206
28. Ctynuua koneca

29.KoHMYecKknii ponmkoBbin noawmnHuk 30208
30. 1ByXKpOMOYHbIN apMUPOBaHHbIA PE3NHOBbLIN CanbHUK 48-82-11
31. Wnuueson naney 5x40

32.3ybuyaTas pevika

1) BHMaHWe npu cbopke 0Cu pynieBoro yrnpasneHus

Bo BpeMs c60opkm pyneBon ocv B NOALWMMHMK A06ABNSETCS KOHCMCTEHTHAsS CMasKa.
KonnyecTBo cMasku AOMHKHO BbiTb 4OCTATOYHbIM A1 3aMOSIHEHUS| PONIMKOBOM AOPOXKM,
HO He JO/MKHO ObITb CINLWIKOM 60/1bLWLMM. 3a30p MeXAy ABYMS KOHUYECKUMU POSIMKOBLIMU
noAwunHukammn (27 n 29) pomkeH 6blTb OTPErynMpoBaH A0 HY>XHOro 3HayeHus. [pu
perynupoBKe CHayasa 3a)kMuTe raimky, 4tobbl NOALMMHUK OCTaBasCs HEMOABMXKHBIM, a
3aTeM ocnabbTe ee B 06paTHOM HanpaB/ieHUN Ha 5 rpaaycoB uim okoso Toro. Bpalarite
cTynuuy koneca (28) pykow. YbeamTech, YTO CTynMua Koneca BpallaeTtcs ceoboaHo 1 6e3
ocnabneHnst B 0CEBOM HanpasfeHuWn. 3aTeM 3arnyLmTe WhMHT, YTobbl NpeaoTBpaTuTb
ocnabneHue.

MNpw ycTaHOBKe [ABYX KOHWYECKMX POSIMKOBbLIX NOAWWMMAHMKOB (13 u 22) Ha Ban
wecTtepHn (32) HeobxoaAMMO HAHECTU KOHCUCTEHTHYIO CMa3Ky Kak Ha 3ybuyatoe koneco,
TaK WU Ha MOALWMMHUK. 3a30p MeXAy ABYMSI KOHUYECKMMW POSIMKOBLIMWU MOALLUMMHUKAMK
AO/MKEH OblTb YCTAHOBMIEH Ha COOTBETCTBYHOLlEE 3HayeHue. 3ybuatas perka (16) wu
3ybuatbiit Ban (32) Ao/mkHbI CBO6OAHO BpallaThCsl, 0clabneHne B 0CEBOM HarnpaB/ieHUN
He 40MyCKaeTCcs.

Mpu cbopke 6noka unnmHapos (20) aea canbHuka (18 n 19) ycraHaBnMBalOTCS Ha
nopweHb (18). Bo wu3bexaHue nNOBpeXAeHUsl CanbHUMKa €ero cnegyetr cMasaTb
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KOHCMCTEHTHOW CMa3KoM. [py ycTaHOBKe ABYX LUMIMHAPOB B cOOpe Ha py/ieBon peayKTop
nepea 3aBMHYMBAHWEM pe3bbbl Ha pe3bby B MecTe COeAMHEHMSI HAHOCMTCA KNewn ans
duKkcaumm pesbbbl.

TekyLuee 0bcnyXnBaHNe ocu pyneBoro ynpasfieHust

a. CMaska JOo/mKHa BMPbICKMBATLCS KaXkable nonroaa.

b. HeobxoanmMo perynsipHo nNpoBepsiTb  HAaAEXHOCTb  YMJIOTHEHUS  AeTanen
LUMAMHAPA PYNIEBOrO MEXaHM3Ma, Halmume yTeykn Macna.

HeobxoanMo perynsipHo nNpoBepsiTb, He 0CNabno M coefnMHeHMe Mexay BUHTOM
WWMHbI U OPYrMM BWHTOM WM rankon. Ecnn TakoBble UMEKOTCS, B /060N MOMEHT
3aKpYTUTb BUHT.

2.3.2. PerynupoBka 1 06Cny>xmBaHne CUCTEMbI PYSIEBOTO YrNpaBieHNs

Yron Hak/loHa pyneBOro Koneca MOXET OblTb OTPErynMpoBaH MO TpeboBaHMIO.
OcnabbTe perynmpoBOYHYIO Py4YKY B HUXXHEW NTEBOM YacTu PySIEBOro Konieca, nocne Yero
pyneBOe KOMECO MOXET KayaTbCs Brieped-Hasaa. locne ycTaHoBeHWs HEO6XoaMMOoro
yrna 3abnokupymnte perynmpoBOYHYO PYKOSITKY.

Tekywee obcnyxuBaHue: NpoBepbTe, HET M YTEYKM Macna B rMApaB/IMYECKOM

MacnonpoBoAe.
2.3.3. PerynspHsblii 0TKa3 CUCTEMbI PYSIEBOrO YNPAB/IEHNS U METOA YCTPAHEHNS
HeuncnpaBHOCTb Bo3MoXkHast npuymHa MeToa yoaneHus
PyneBoe MoBpeXxaeH MacnsiHbI HACOC UM UMEETCS HENCMPaBHOCTb SaMeHITH
Koneco Mac/SIHOro Hacoca
C/IULLKOM Bozayx HaxoanTcs B Mac/siHOM KOHTYPE WM MachsiHbIi lNpomMbiBKa, BbIMyCK
TaHKEnoe ans KOHTYp 3abnoknpoBaH BO3ayxa
BpallieHus CnuWKOM HU3KOe AaBneHue NpeaoXpaHUTEeNbHOro KianaHa OTperynupyiite faeneHve
YpoBeHb Macna B MacisiHOM 6ake C/IMLWIKOM HU3KMWIA U3-3a
. [o6aBuTb Macno
CuvnbHbBIN WyM Mac/isiHOro rosfiofaHus
3acopunack Tpyba BcacbiBaHUS Macna U ounbTp MpOMbITE NN 3aMEHUTL
MMapaBnunyeckoe coeiMHeHne He 6bl10 NIOTHO 3aKpy4yeHo,
YTeuka Macna nmbo noBpexXaeHo coegnHeHne nnn ynnoTHUTENbHbIE np0MbITb U 3aMeHnTb
SN1EMEHTbI

3. Topmo3Has cuctema

3.1. KpaTkoe onucaHue

TopMO3Hast cMCTEMa COCTOUT M3 PyYHOro TOpMo3a 1, TOPMO3HOro rmMbkoro Bana 2,
HOXXHOro TopMo3a B cbope 6, TOPMO3HOM MarucTpann 3, TOPMO3HON XKECTKOM TPYOKM 4 1
T.4. CM. pucyHok 3.1.

HoxxHoM TOpMO3 AEeNCTBYET C MOMOLLbIO PYYHOro TOPMO3a Ha BeayLleM Kosece,
KOTOpbIN SIBNSIETCS TOPMO30OM MOKPOrO TUMna nepeaHero AByXKOJIECHOro aBTOMObMNS.

/
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3.2 lNepanb TopMO3a

CTpykTypa neganu TOpMO3a MoKa3aHa Ha PUCYHKe 3.2, KOTopas 3akpernsieHa Ha
paMe C NOMOLLbIO AepXaTens.

MNenanb NpoxoauT Yepes TosKaTeNb rMaBHOro TOPMO3HOIo LUMMHApa, npeobpasys
CUNY HaXxaTus B AaB/eHMe TOPMO3HOro Macna.

onopa PasbeM
cTon-

CHrHana

perynupoBoYHbIi

TOPMO3HasA
nenans

rNaBHbIA
TOPMO3HOM
UMAMHAD

3.3 [NaBHbI TOPMO3HOM LNIMHAP

Hacoc coctouT M3 ogHOro ceana knanaHa, OAHOro 06paTHOro KnanaHa, O4HOM
BO3BPATHOM MPYXXWHbI U YallKW, NMOPLUHS U BCMOMOraTeNbHOM YallKu, CM. PUCYHOK 3.3.
Teno dukcmpyeTcs CTONOPHOM LWanbon M CTanbHOM MPOBOMIOKON, CHApYXW 3alUmLEHO
PE3MHOBbLIM MbIIE3ALMUTHBIM KOXYXOM, MOpLEHb Hacoca MNpuMBOAWUTCS B AEWCTBUE
TOJIKATENEM C MOMOLLbIO NMeaanu TopMo3a, MOpLUEHb Brepea Npy HaXaTuy Ha nejanb
TOpMO3a, TOPMO3Hasl XMAKOCTb M3 KOpryca Hacoca BO3BpaLLAEeTCs B pe3epByap 4vepes
OTBEPCTME BO3BpaTa A0 TeX Mop, Moka NnepBMYHAs Yalika He 3abnokupyeT oTBepcTue
BO3BpaTa Mac/a, TOPMO3Has XMAKOCTb CKMMAETCS M OTKPbIBAaeT 06paTHbIN KlanaH nocne
TOro, Kak MnepBMYHas Yallka BbITOSIKHYNa OTBEPCTME BO3BpaTa, a 3aTeM noneten B
KOMECHbIA UMNnHAP.

B 3TOT MOMEHT noplleHb OyaeT 3anofiHEH TOPMO3HOM XXWMAKOCTbK, KOTOpas
NoCTynaeT 13 0b6paTHOr0 OTBEPCTMSI M 3a/IMBHOIO OTBepCTMsl. [MopleHb byaeT Haxar
BO3BPATHOM MPYXXMHOW, @ 3aTEM TOPMO3HAs XMAKOCTb KaXXAOro TOPMO3HOIO UMAMHApa
byaet ckaTa BO3BPATHOWM MpPY>XMHOM TOpMO3HOro balimaka. MopuweHb BO3BpaLlaeTcs B
HOPMasnbHOE MOJIOXKEHNE, TOPMO3HAs XMAKOCTb BO3BPALLAETCS B MacnsHbIM 6ak yepes
obpaTHoe OTBepcTUe, AaBneHve 06paTHOro KnarnaHa, TOPMO3HOro TpybonpoBoaa M
OCTaTOYHOE [aBfIEHWE TOPMO3HOr0 LUMANHAPA HAaXoAUTCS B ONpeaeieHHOW NponopLmm,
YTO NO3BOMISIET MPABWU/IbHO YCTAHOBUTb MOPLUEHb KOIECHOMO LUMNHAPA, NPeaoTBpaTUTb
yTEUKY Macsia U yCTpaHUTb BO3AYLUHbIA PE3UCTOP NPU SKCTPEHHOM TOPMOXXEHUM.
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OT BAKA
= TOPMO3HOW
KNAKOCTU

— :
L, K TOPMO3HbIM
: UMAMHOPAM
KONEC
®

PucyHok 3.3 [NaBHbIN TOPMO3HOW LMNNHAP
. CoeanHunTENbHAsA TAra
. Tonkarowasa Tara
. Wt
. 3aMKOBOE KO0/bLO
. OnopHasa koXaHas MaHxeTa
. [opLueHb
. Hawlka rnaBHOMo ynaoTHEHUS
. [py>uHa
. OBbpaTHbI KnanaH

O O NOOUI D WNBH

3.4 Topmo3

CM. nogpobHoe onncaHune 1.4. NoAK/IOYeHEe TOPMO3a.

3.5 Ycunue TopMoxeHus.

Py4yHOM XBOCTOBMK WMMEET KyNauykoBbIM TWUM, MCMOSIb3YWTE PErynsitop, KOTOpbIN
HaXOAUTCS Ha KOHLE TOPMO3HOM pPyYKM ANsi PEryIMpoBKM TOPMO3HOI0 YCUKS.

PerynnpoBka TOPMO3HOIO YCUNUS:

TopMo3Has cuna yBeNMUYMBAETCS, KOraa perynsaTop BpallaeTcs Mo YacoBOWM CTPENKe;
TOPMO3Hasi CUMa YMEHbLUAETCS, KOraa perynsitop BpallaeTcs NpOTUB YacOBOM CTPESKW.
CMm. pucyHok 3.5 Tara: 20-30 «r.
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TOopMO3a

CTOAHOYHOTO
npagblii TPOC

pbiuar
”
bluar TopMosa
p p e
-1

A PEMYANPOBKA CHAbI
TAMM WK peiyara

3.6 PerynupoBka 1 ob6cnyuBaHme TopMo3HoM cuctembl CPD21S

TopMo3Has cuctema cBsiaHa ¢ 6e30NaCcHOCTbIO ABMXKEHUS BUNOYHOIO MOrpy34mnKka,
MO3TOMY Mnepes HayanoM ABMXKEHMS HeobXxoaMMO MPOBOAUTL EXEAHEBHYIO NMPOBEPKY, B
TOM 4YUCNe, HAZeXHa NI TOPMO3Has CUCTEMA, BTSHYMACh SIM Pa3XMMHas MpyXXuHa B
MCXOQHOE MONoXeHne. B npoTMBHOM Cryyae npyXuHa Ao/mkHA ObiTb 3aMeHeHa.
CooTBETCTBYET NN 3a30p Mexay TOPMO3HbIM AWCKOM W TOPMO3HOM KOMOAKOW, B
NPOTUBHOM Cily4ae HeobxoanMO Npou3BeCTM perynnposky. OcnabneHo nun 3aknenovHoe
coeAuHeHne  TOPMO3HOMO  TpOCa/COEAMHEHUS  MAM  TOPMO3HOMO  CTaslbHOro
TPOCa/COeAMHEHNS, TMOKUIA NN TArOBbIA MEXaHWU3M Mexay rMbkon 060104KON N TPOCOM.
HapexHa nu 6noknpoBka CTOSSHOYHOW TOPMO3HOM CUCTEMbl. B XOpoLueM M COCTOSHWM
pa3XWMHas MNPY>XWHa WM TOPCUMOHHAS MpPYXXWHA, B MPOTMBHOM cCflydae HeobxoauMMo
3aMEHUTb HOBbIM U3AENNEM.

3.6.1 Perynunposka neganv TopMo3a.CM. PUCYHOK 3.6

(1) YkopoTuTe TonKaTesb.

(2) OTperynupywTe pbiM-60N1T M NOAHOXKY Ha NOAXOASALLYIO BbICOTY;

(3) HaxkmMuTe Ha neaanb TOpMO3a, OTPEryIMPYUTE LITOK TaK, YTOObI OH COEAMHMIICS
C NMOpLUHEM Hacoca.

(4) 3akpyTuTe 1 3aMKCUPYMTE ranky.

3.6.2 PerynunpoBka BblK/to4aTeNns CBeTa, CM. PUCYHOK 3.6.

(a) NMocne perynvpoBkM neganu TOpMo3a ocnabbTe BbIKOYATENb U 3aMKCUpynTe
ramky.

(b) BbITaHUTe WwTekep, 4TobbI pa3aenvTb Nposoaa.

(c) NMoBepHUTE Nepek/toyaTenb Tak, YTobbl MHTepBan A=1MM;

(d) Y6eautech, 4TO Nocne HaXxxaTus Ha nejanb TOPMO3a SAPKO CBETUT CTOM-CUrHAN.
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onopa pasbeM CTon-
curHana
perynupoBOYHbLIA

TOPMOZHanA

nepanb
TOPMO3HONM
nopLeHb

JMarHoCTnKa HencrnpaBHOCTEN
HencnpaBHOCTb AHanus NpuymH Cnocobbl ycTpaHeHust
PemMoHT

1. YTeuka Macna TOpMO3HOW CUCTEMbI

2. He oTperynupoBaH 3a30p TOPMO3HOM AeTanu. Perynuposka
o pa3psaHuKa
He ynaetcs 3. nNpvMecu B TOPMO3HOM XUAKOCTU
MNpoBepbTe TOPMO3HYIO
3aTOpPMO3UTb 4. HenpaBunbHas perynMpoBka neganu TopMosa KNAKOCTD
(3anopHbIv KNanaH) OTperynupyiite

5. KonecHbiv unmnnHap Bbilen U3 CTpos. PEMOHT MNV 3aMeHa

PeMOHT unn 3aMeHa

1. YTeuka Macna B TOPMO3HOW cuctemMe

OTperynupyiTe
Topmos3 2. He oTperynuMpoBaH 3a30p TOPMO3HOIO0 MexaHu3Ma. perynmpy
o . erynsTo
npoBanuBaeTcs. 3. Bo3ayLWHbIN Ny3bipb B TOPMO3HOW CUCTEME. ﬁpc?:(aanz
4. HenpasunbHas NMPOBKa negany TopMo3sa.
enpa as perynvpoBka neaa opMo3a PerympoBka

4.['vapaBnu4yeckasa cucrtema

4.10nuncaHve

vapaenMyeckass cucteMa COCTOUT U3 ABuraTens, ruAapaB/IMYECcKOro pyneBoro
MEXaHM3Ma, MHOrOTaHAEMHOro KnanaHa, MacisiHOM KOPOOKW, PpyneBoro UMnvHApa,
rMApaBANYecKoro TpybHOro coeanHeHus, rmapaBanyeckoro HamnopHoro Tpybonposoaa.
Macno nog AaBneHMeM nodaeTcsd MacnsHbIM HAcoCOM. Macsio MoAaeTcs K KaXKaoMmy
rMAPOUMNNHAPY MHOrOTaHAEMHbLIM K/larnaHoM.

Cneuundukaums
YcTpolicTBo Tun
NepBUYHBIN HAcoC
HasBaHue DSGO05C16F9H9
BbixoaHo 06beM 16mn/p
pexuM npueoaa MoaknioyeHne aguratens
perynmpyoLuniA Knanax
®opma NYHXXEPHbIN TUN
Ha3BaHue CBD2 — F15
Perynuposo4Hoe gaBneHue 14. 5S5MMa
MapounnuHap nogbema
®opma nopLIeHb OAHOCTOPOHHErO AENCTBUS C 3aNOPHbIM
BHYTpeHHWIA anaMeTp rmapoumnnnHapa ®45mm

30
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Hapy>XHbIl1 AMaMeTp LUToKa MOpPLUHS ®36MM
Pasmep 1495 mm (BbicoTa nogbema 3000 MM)
HarHeTaTenbHbIN NiyHxXep
dopmMa MoplueHb ABOWHOIO AEUCTBUS
BHYTpeHHWIA AnamMeTp rmapounnnHapa ®63MM
Hapy>kHbIl1 AMaMeTp nopLiHs ©®30MM
Xopg, 65 MM
Pynesoi umnuHap
dopmMa MopLueHb ABOVHOTO AEWUCTBUS
OTBEpCTHE MacNsHOro umnnHapa O50MM
Hapy>kHbIl1 AMaMeTp nopLiHs O50MM
Xopg, 100mMMm
Kamepa rmapaBInNyecKkon XUaKoCTv
EMKoCTb 23n~26n

4.2 MynbTUTAHAEMHbIN KnanaH

MynbTUTAHAEMHbIA KamaH COCTOUT M3 [ABYX YacTel W YeTbipex KOprycos,

rMAPAB/IMYECKOE MacC/i0 KOHTPOSIMPYETCA LUTOKOM MYJSIbTUTAHAEMHOrNO KfanaHa W
pacripefensier Macio BbICOKOrO AaBNeHMS Ha MAPOUMNMHAP MOAbEMA WK TITYHXEpP
cbpoca. lNpenoxpaHUTeNbHbIM KNamnaH PacriofioXeH Ha BEPXHEM OTBEPCTMM uNbTpa
MHOrOTaHAEMHOMO KflanaHa ANnsi KOHTPONs AaBneHust B cucteme. NpeaoxpaHnTenbHbIN
KnanaH pacrnosfioXXeH Ha Tapesnke HaK/IOHHOMo KnarnaHa Ans owubo4vyHOro ynpasfieHus
MOKOMCTUKOM 6€3 MCTOYHMKA [aBfieHWs, YTO MPUBENO K Cepbe3HbiM MOCNeACTBUSIM.
obpaTHbIA KnanaH YCTaHOBMEH MeXAy W BXOAHbIM OTBEPCTMEM, a TaKXe Mexay
HaroNHUTENIbHLIM  OTBEPCTMEM MOABLEMHOrO K/arnaHa W HaK/IOHHbIM  KJlarnaHoM.
MHOroTaHAEMHbIV KianaH BHELWHWMI BUA, KaK PUCYHOK 4.2.

300 THHKOBEIT
Kaanan noasévMa

~ 30IOTHHKOBEIH K/IATAH HAKIOHA
npeoxpaHATeIBHELT

KIamaH

OT MONLEMHOTO
uacoca

K MaC/IAHOMY
daky

DETVIHDVIOUIE Kaanan

(1) YnpaBneHue MynbTUTaHAEMHbIM KanaHoM

MynbTUTQHAEMHbIA  KNMaMaH  ynNpaBnsieTcs  MKOWUCTUKOM, BCE  MKONCTUKM
YCTaHOBJ/IEHbI HA COEAMHUTENBHOM BaJly, OCb 3aKpernsieHa Ha NpaBoOM MeCTe ceasia Yepes
AepkaTtenb, IKONCTUK Yepes WaTyH YNpaBiseT 30/I0THUKOM,
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Aon. peiuaru
ynpaenenns poldar HakioHa  Pavar nogbema

7 N0y

H 0 H
OrpaHHuMTEND X0Aa

YCTaHOBKa nepektovaTens orpaHuyeHns rnepernycka kianaHa

Haxmute Ha 0. 8+0. 1 MM Ha nepekntoyaTeNnb NPOKPYTKM KnanaHa n nepeseaute
ero B coctosiHne [ON].

3aTeM nepeknyaTenb UeHTpa npoKpyTkn wn ueHTp Bana CAM ocTtatotcs
COrNacoBaHHbIMM .

(2) Cnocobbl perynnpoBKky AaBNeHNs NpeAoXpaHUTENbHOMO KnanaHa (PUcyHok 7-3)

Ecnv paeneHve Macna OT/IMYAETCS OT 334aHHOM0 3Ha4veHUst (CM. PUCYHOK HUXe)
npoceccuoHan AO/MKEH BbINO/THUTbL Crieaytolmne AeUcTBus B cootBeTcTeum ¢ JB / T3300
(npoueaypa NpoBEPKK peryivpoBaHns) :

(@) 3akpyTuTe BWMHT  W3MEPUTENbHbIX  OTBEPCTMM  WMMMOPTHOW  YacTu
MYNbTUTaHAEMHOrO KianaHa 1 yCTaHOBUTE MaHOMETP A1 U3MePeHUsl AaBNeHUs HepTy,
KOTOpbIM MOXeET npoBeputb 20Mpa.

(b)YnpaBnsiTe pydkoin Hak/oHa ANs U3MEPEHUS JaBNeHusl, Koraa rmapoLnnMHap
[BWKETCS K KOHLLY.

(c) Ecnn paBneHne Macna OT/IMYAETCH OT YKa3aHHOrO 3HayeHus, ocnabbte
KOHTpraiky nepenycKHOro KnanaHa v NoBepHUTE PerynnpoBOYHbIA BUHT BJIEBO U BNPaBo
[0 YKa3aHHOro 3HayeHus. [loBepHWTE BNEBO MpU BbICOKOM AABMEHWUM U MOBEPHUTE
BMpaBo Npuv HU3KOM AaBNIEHUN.

(d)3akpyTuTe ramky.

BIYCKHOS\OTBepPCTHE

1-1.57 2-2.51

OCHOBHO®E

JIABJIEHHE 14.5MPa | 17.5MPa

cbpoca
J1aBJIeHHe

py1eBoro 5.5MPa 6.3MPa

MexXaHH3IMa

KOHTpraiika

4.3 MNoaAbEMHbIN TMAPOLMANHAD

fmapounnuMHap nogbeMa - 3TO MOPLUHEBOM HAcOC OAHOCTOPOHHEro AEWCTBUS,
COCTOSILUMM M3 6nOKa UMAMHAPOB, LUTOKA MOPLUHS, FOMOBKW UWAMHApa W T.4., [Ba
rmapoumnuHapa noabeMa yCTaHOB/EHbI 3@ MaYTOM.

32
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[1Ba NOABEMHbIX MMAPOLMIMHAPA YCTaHOBMEHbI NO3aAM BHELWHEW MayTbl. [Huue
rmapoumnMHapa KpenuTcst K orope NogbeMHOro rMAapOoUMIMHAPA C NMOMOLLbLKO WTUdTa 1
6onta, a AgHUWeE ruapoumnuHapa (ronoBKa MMHCTOHA) COEAMHEHO C BEpXHen 6ankou
BHELLUHEN MaYTbl.

MopLeHb KpenuTcs K MOPLUHEBOMY LUTOKY C MOMOLLbIO YNPYroro npoBOSIOYHOMO
3aMKa. Hapy»XHoe KOnbLO MOPLUHS YCTaHOB/IEHO C CaflbHUKOM M OMOPHBIM KOJbLIOM.

B HWwKHeEM yacTM ruapoumnuMHapa YCTaHOBMEH 3aMOpHbIM KnanaH, KOTOopbIN
BbINOMHAET (PYHKUMIO 3aLUMTbl MPU BHE3ANMHOM Pa3pyLLUEHUM MayTbl U BbICOKOBOJIbTHOM
Tpy6bl.

YCTaHOBMEH MOALWMMNHMK CO CTasbHOM OMOPOM M CaNlbHUKOM Ha BEpXHeW 4acTu
rmapounnuHapa ans noaaep KKM WToKa MNOPLUHS M NpeaoTBpaLleHns nonagaHns nbliu.

MmapounnMHap NoabeMa, Kak NokasaHo Ha pucyHke 4.3

OTOPA WIIHHAPA

1. Bepxnss OamKa

2. maiifa

3. MBLIE3AMHTHOE KOJIHIO
4. canbHAK

5. HANPABIAOMAT BTYJIKA
6. KO/IbIIeBOE YILTOTHEHHE
7. roI0BKA WHIHHIPA

8. BTyIKRA

9. KOpyc HHJIHHIPA

10. nopmHeBoii BaJ

11. nopmens

12. calbHUK, HOPIIeHE

13. canbHuK

14. Kombo

15. cTomopHoe Ko.JI610

16. oTceunoii KIaman

17. NpYAHHHOE CTOMOPHOE KOO
18. T

19. raiika cromopHas

20. raiika peryJIupoBovuHas
21. mapHup

22. maiiba

23. mKkHB

4.4 I'y6epHaTOpHbIN KnanaH

YnpaBnsowWmii KnamnaH KOHTPO/IMPYET CKOPOCTb pacnada M BbINOMHAET (YHKLMIO
3alMTbl NPY aBapusX, TakMX Kak paspyLUeHME NOA BbICOKMM AaB/IEHUNEM.

CM. pucyHok 4.4

A Pabouee cocTosiHne ynpasnsiowero knanaHa (CM. pucyHok 4.4.1) .

Bo3BpaT Macna us ruapoumnuHapa noabemMa noctynaet B knanaH[ G v uyepes [F]

[E] [D] [C][B] [A] return B knanaH MynbTUTaHAEMA.

PasHMUa AaBneHusi, Bbi3BaHHAs 30/10THUKOM, 3aCTaBAsIET €ro ABMraTbCsl BMpaBo,
KOorza Macno NocTynaeT B OTBEPCTUE 30/I0THMKA.

Fanepes mexay [D] wn [C] cTaHOBMTCS Y3KOM, OTA@Ya Macia YMeHbLIAETCs U
CKOPOCTb pa3pyLUEHMS] BUIKM CTAHOBUTCS MeASIEHHOMN.

Echn  HeobxoaMMO NOAHATbL BWAbI, Macfo MOA BbICOKMM  AABEHMEM U3
MHOrOTaHAEMHOIO KflanaHa Ao/MKHO nonacTb B ruapounnuuap through [AJ[B][C][D]

[E][F] wn[G].
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4.5 CamMocBanbHbIA NTYHXEP

CaMocBasbHbIM NAYHXepP ABOMHOrO AEWCTBUS, LITOK MOPLIHA COEAMHEH C MA4ToOM
yepe3 cepbryv, AHO MACASHOrO0 UWIMHAPA HAKMOHSETCS C MOMOLWbBIO LWTU(TOB U
COEMHEHNS C PaMON, ABE CTOPOHbI MOrPy34nKa MMEKOT CaMOCBasIbHbIN MYHXEP.

MAyHXXep COCTOMT M3 MOPLUHS, MOPLIHEBOrO WTOKA, LWMIMHAPOB, AHULLA UWMANHAPA,
HanpaBNAOLWEN BTY/IKM U YNNOTHUTENBHOMO 3/1EMEHTA, MOPLEHb M MOPLUHEBON LUTOK
MMEIOT CBAPHYIO KOHCTPYKLMIO, HAPY>XHbIN Kpal NOPLUHS UMEET OMOPHOE KOJbLO M [Ba
YMNOTHUTENbHBIX KOMbUA YX, OCHALLEH BTY/KOW Bafa W YNIOTHUTENbHbIM KOMbLOM YX,
0T60MHOE KOJbLIO M MbINIE3aLMTHOE KOJbLO B OTBEPCTUM HanpaBnsioLwwen BTY/IKK. BTynka
Bana MNOAAEPXMBAETCS LUTOK MOPLUHS, YMOTHUTENbHOE KOMbuo, 6addn konbuo wu
nblie3awmnTHOE KoMbLo, YTObbl NpeaoTBpaTUTb YTeuky Macna u noiim, BMecTe ¢ Otype
KO/bL0.CM. PUCYHOK 4.5,

MNpyn noBopoTe Hak/oHa Brepesn, Macno noj BbICOKUM AaBNEeHWeM MOCTynaeT B
HWKHIOKO YacTb MAacnsiHOro UMAMHAPA, TEM CaMbIM TOSIKAET MopLUEHb Bnepes, YTo Aenaet
MauTy MepeaHMM XOAOM, BbLICOKOE AaBfiEHWE MOCTYMaeT M3 nepeaHen 4vactu 6roka
LUMAVHAPOB NPV HAaTSXKEHUW 3010THMKA, @ 3aTEM ABUraeT NopLUHW Ha3aj n AenaeT MadTy
FMNCOKNHE30M.
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12345678910&121314

OHIHHIP HAKTIO0HA

1. coelHHeHHEe 6. HANpABJISIIOMAS 1
. YX-KOJIbIIO

2. nbLIe3AMHTHOE BTYJIKa b

7. BTVIKA 12. xoabH0O H3HOCA
KOJIBIIO . BT)
3. CTOIOPHOE KOIbLO 8. ywioTHHTEIBHOE 13. mopmens
4. Yx-K0.1b110 KOJILIO 14. ynaoTHHTeIBHOE
5. YILIOTHHTEIbHOE 9. nopmHeBOH MTOK YX-KOJIBIO
KOJIBIIO 10. kopmyc HHIHHAPA

4.6Kamepa rmapaBnmyecKkomn Xnakoctu

Kamepa rnapaBinMyeckon >XWAKOCTM HAXOAUTCS Ha MpaBoM KOpobke pambl,
MacnsHbI GUNLTP B MacnsiHoM Kopobe, 0bpaTHbI DUNbTP B IMHUM BO3BpaTa Macna,
4yT0bbI 0H6ECNEUNTL YNCTOE MaCso.

(1) 3ameHnTe MacnsiHbIN DUNBLTP.

(1) BbIKpyTWUTE NPOAYBOYHbINA KpaH Ha BbIXOAEe Mac/a.

(2)0uncTUTE KPBILLKY 6aKa M BUHT KPEnIeHUsl KpbILLKK.

(3)3arnywwure Tpyby BcachiBaHWs Macna 1 Tpyby Bo3BpaTta mMacsa.

(4)CHATb KpbILWKY Macnobaka.

(5) CHUMUTE MaCcNSHbIN PUIBTP U 3aMEHUTE €r0 HOBbIM.

(6)CHUMUTE PuUnbTp abcopbLmmM Macsa U 3aMEHUTE Ero HOBbIM.

(7)YnanuTe cTapylo MOAYLLKY 3alMTHOW MNAaCTUHbI, YCTAaHOBUTE HOBbIN KOBPUK,
CHOBa MpOMaXbTe repMeTUKoM. 'epMeTuK: .

N2 400# vnn aHaNOrMYHbIN

(8)YcTaHoBUTE KpbilKY 6aka, NoAcoeAnHUTE Tpyby BCachlBaHWs TOMMBA U Tpyby
BO3BpaTa Macna.

@7.1.7 Cxema rvapaB/IMyeckon CUCTEMbI

4.7Tnapasnnyeckas cucrtema

rmapaBnnyYecknii TpybonpoBoa rMApPaBINYECKON CUCTEMbI CM. PUCYHOK 4.7
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BWIOYHDII norpysunk TOR ‘ ‘

%, '\ PYNEeBOH AOMKpa
W

macnobax

il

HaKnoHa

rMApaBAHYECKHA
PYNEBOW MeXaHW3M

uMAMHAp Haknona

macnsHbGR

machsHbH

4.8 [InarHoCcTMKa HemcrnpaBHOCTEN
Ecnu ruppaBnnyeckas cucteMa Bbllia M3 CTPOSi, BLIMOSIHUTE HeobxoauMble

(1)

PEMOHTHbIE paboTbl B COOTBETCTBUM C Tabnmuel ANs BbIICHEHUS MPUYMH.
MynbTUTaHAEMHBIN KnanaH

Mpobnema MNpuunHa Cnocobbl peMoHTa
30/10THMKOBBINM KJlanaH BbILEN U3 Ounctutb NMMb0 3aMeHnTb
He nogHumatoTcs Bubl CTposi

MacnsHoe oTBepcTue 3a6/10KMPOBaHO

Ounctutb NMMb0 3aMeHnTb

30/10THMKOBBINM KJlanaH BbILlEN U3

Ounctutb b0 3aMeHnTb

Bunbl nogHuMatoTcs CTposi
MeaNEeHHO. HepoctaToyHas nponyckHas OTperynupyiTe kianaH
CNoCcobHOCTb

[laBneHve B pynesom 3010THUK He paboTaeT Oumnctntb NMM6O 3aMEHNTb

MacnonpoBoge 6onbLie 3acopeHune MacnsHOro OTBEpCTUS Ouunctntb
HOMWMHA/TIbHOMO 3HA4eHwUs.

He nogHumaet Bubl 4o Henpasu/ibHas peryMpoBKa PerynupoBka

KOHLa nepenyckHOro KranaHa.
HenpaBunbHasa perynvpoBka Perynuposka

NmeeTca wym

nepenyckHoro Knanaxa.
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MNpobnema

MNpuunHa

Cnocobbl peMoHTa

M3HOLLEH 30/10THMKOBBLINM KarnaH.

3aMeHUTb NepenycKHOM
KnanaH

YTeuka Macna (BHELLHSA)

YnnoTHUTENbHOE KonbLo Tuna O
W3HOLLEHO WM MOBPEXAEHO.

3aMeHUTb YNIOTHUTENIbHOE
konbuo O-TMna

Hu3koe ycTaHoBo4YHOE

Mpy>ku1Ha BbIlLIA U3 CTPOS

3aMeHuTE NpPY>XMHY

MoBpexaeHa NoBEPXHOCTb ceasia

OTperynupyiTe unm 3aMeHuTe

JaBneHve .
KnanaHa nepenyckHoW KanaH
MoBpexxaeHa NoOBEpPXHOCTb ceasla PeMOHT noBepxHOCTU ceana
YTeuka Macna (BHYTpPeHHSIS)
KflanaHa KnanaHa uiv 3aMeHa

Bbicokoe ycTaHOBOYHOE
JaBneHve

KnanaH notepsin NoABUMXHOCTb

OuUUCTUTb NSt yCTpaHeHNs!
HEMCNpaBHOCTM

(2) MacnsiHbIi Hacoc

MacngaHoro Hacoca

MNMonomka MpyymHBI MeToabl peMoHTa
Hu3kas . [lobaBbTe Macno B ykazaHHOM
IMOHMXEHHBIN YPOBEHb Macna.
NPON3BOANTENBHOCTb KonuyecTee

3acopeHue TpybonpoBoaa nnu
MacnsHoro dunbTpa

OuMCTUTbL NI 3aMEHUTH B
COOTBETCTBUU C TpeboBaHNAMU

CHMXeHne naBneHus
Hacoca

HeuncnpaBHble YNIOTHEHUIA, MaHXKET,
Koney

3aMeHnTb

HenpaBunbHas perynMposka
nepenyckHOro KnanaHa

OTperynupyiTe aaBneHue
nepenyckHOro KianaHa Ao

3aB03AyLUMBAHME MMAPABINYECKON
CUCTEMBI

MoaTsiHuTe 60KOBYIO
MacnsiHyto TpyoKy.

LLym npun pabote

MoBpexaeHa Tpybka BcacbiBaHUS
Mac/a WM 3aCopeH Mac/sHbIi

MpoBepbTe TpybKY nnm
OTPEMOHTUPYITE MACISHbIN

OcnabneHve 60KOBOIO MOrnoLLEeHUS
Macna u yteuka Bosayxa

YcTpanute ocnabneHue

CnnwkoM BbICOKasi BA3KOCTb Macna

3aMeHuTe Maco Nno BA3KOCTU
B COOTBETCTBUMU C

lNy3blpb B Macne

BbigacHUTE NpUynHy
BO3HWKHOBEHUS MY3bIpsa U

YTeyka Macna n3 Hacoca

YnnoTHeHWe Hacoca unu
noBpeXxaeHne ynioTHEHUA

3aMeHunTb

Hacoc nospexgeH

3aMeHUTb

5. TloabeMHas cuctema

5.1 KoHCTpyKuus

MoabeMHas cuCTEMA COCTOWUT M3 BHYTPEHHEW W BHEWHEW MayTbl M KapeTKu C

BUNaMu.

5.2 BHYTpeHHSS 1 BHeLHsAS MayTa (pUCcyHoK 5.2)

BHYTpeHHSI 1 BHELWHSAS MauyTa npeactaBnsieT cobor CBapHyl0 KOHCTPYKLUMIO, Ha
KOTOPOW YCTaHOBJIEH NMPMBOAHOM MOCT C OMOPOMN Ha HMXKHIOK YacTb BHELLUHEN MayTbl.

LleHTpanbHas CekuMs BHELHEW MayTbl COeAMHeHa C paMoM MpU  MOMOLLM
rMAPABANYECKOro NAyHXepa, N MOXET HaK/IOHATLCS Brepea Unn Hasag.

U-obpa3Hasi 6anka HapyHou MauTbl Tuna C, B BEPXHEW 4YacTu YCTaAHOBMIEHO

y
4
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rnaBHOE BeAOMOe Koneco 1 6okoBoe BeaoMoe Koneco.

U-obpa3Hasi 6anka BHyTPEHHEN MayTbl UMEET TUM ], HA HEW YCTaHOB/EHbBI FMaBHOE
BEAOMOe KoN1eco 1 6okoBOe BEAOMOE KOJeco.

N Qh
"@i\] » 1. BHYTPEHHSS MAYTA

] 2. BHeDIHAN MAYTA

ﬂ 3. raaBHBI poaHK

4. maiita

5. KoJIb1O

6. rIABHBI POJIHK

7. npokaaaka

8. rapeska

9. maiida

10, mrugr

11. Koana4oxK

12. BTYIKA

Buyrpennssi H BHeIIHsA
MauTa

5.3 Pama Bun

Pama BMN nepemellaeTcs BO BHYTPEHHENW MauyTe C MOMOLLbI POSIMKOB, KOTOPble
(PUKCMPYIOTCA CTOMOPHBIMW KOSbLIOMA Ha MOJTYOCAX KapeTKu.

Ha MeuTe ycTaHaBNMBalOTCS PONMKM, KaK C BHELLUHEN CTOPOHbI BHYTPEHHEWN paMbl,
TaK W C BHYTPEHHEW CTOPOHbI BHELLHEN paMbl. 3TO obecneymBaeT NNaBHOCTb PaboThbl U
601bLUYI0 HAAEXHOCTb. CM. pUCYHOK 5.3.

5.4 ObcnyxuBaHue 1 perynmpoBka
5.4.1Perynuposka nogbema Cm. puc. 8-5

Kaxablil pa3, nocne pemMoHTa, 3aMeHbl WM 0BCNy>XMBaHMM MauTbl LiTabenepa
HeobX0ANMO NPOU3BECTU PErYNPOBKY:

(1) YcTaHOBUTE OrOMOBOK MOPLUHEBOrO LITOKA 6€3 MOMOK pPEerynMpoBOYHOM
MAOLWAAKN BO BHYTPEHHIO MauTy.

(2) MogHWMMMTE MauTy Ha CTONbKO, Ha CKONMbKO MO3BONSET caenaTb 3TO
rmapounnuHap. MNpoBepbTe CUHXPOHU3ALMIO ABYX LIMIMHAPOB.
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(3) Oob6aBuTb perynMpoBOYHYIO NPOKNAAKY MexXay rofloBKOW MOPLUHEBOro LUTOKA
rmapoumnuHapa M BepxHen 6ankon BHYTPEeHHEW MauTbl. TOMWWMHA PerynnpoBOYHOM
npoknaakn coctasnset 0,2 mm. o 0,5mMMm.

-

mpoRJIagKa Henb

BHyTpEHHeﬁ MavdThbI IIHHA
| \
[ ———

BHYTPeHHANA Ma4iTa

BepXHAA 0aaKa

\ KpemicHHe
) L enm

| . wa
o "L' - / L., raiika (ans

ma
- T - = — = °
' i AT T TP 7777777 » " 1.1-""HaCTp0HKH
I i ? 1 IJIHHBI)
. ; |
)
i

KPOHIITEHH
NoIbLEMHHKA

1 —— KOHTpraika
MOABEMHBIH L} pucyHOK 8-6
— H pucyHok 8-7

OHIHHIAD H
5.4.2 PerynvupoBka BblCOTbl U ONYCKaHWS pambl BU/. CM. puc. 8-6
(1) MocTaBbTe NOrpy34MK Ha POBHYIO NJIOLWAAKY M CAENANTE MaYyTy BEPTUKAIbHOMN.
(2) OnycTuTe BUNbI BHM3, OTPErynnpymTe raky BEpPXHEro wapHupa uenu, 4tobol
paccTosiHme A Mexay rnaBHbIM POSIMKOM U paMoWi BUI BblfIo 0AMHAKOBbLIM.

Tvin MayTbl A MM
1.6. 1.8. 2.0T 36~41

(3) OTperynupynte BEpXHMM LWAPHUP LENM W 3aTaHUTE ranku, 4Tobbl ABa
HaTsHXKUTENS Llenn UMeNn OANHAKOBYIO CTEMNEHb HaTsHXKEHWS.

5.4.3 3aMeHa ponvka pamMbl BU1, CM. PUCYHOK 8-7

(1) YcTaHoBWTE NOAAOH BWUIIbI B MOAAOH, NOCTaB/bTE €ro Ha POBHOW MOLWAAKE.

(2) MonoxuTe NOAAOH Ha 3eMJI0, @ BW/Ibl NOBEPX Hero.

(3) CHMMUTE BEPXHUN COEAMHUTEND LIEMMW.

(4) NoabeM BHyTpPeHHeN MauThl (pUcyHok 8-8 (1))

(5) Ybeamutecb, 4TO pama BWN pa3BedeHa C BHELHEN MayToW, 3aTeM OTKaTuTe
BUIOYHBIN MOrpy3unk Hasaa. (puc. 8-8 (2))

(6) 3aMeHa rnaBHOro ponuka

() 3axMuTe BCE MPYXMWHHbIE XOMYTbl, CHUMWUTE FNaBHbIM POSIMK C MOMOLLbIO
cneumanbHOro 060pyaoBaHNS, COXpaHUTE PeryiMpoBOYHYO NPOKIAAKY.

(b) Y6eamTech, YTO HOBbIN POSIMK TAKOM Xe, KaK M 3aMEHEHHbIN, YCTAHOBUTE HOBbIN
POSIMK Ha paMy BW/ U 3ab6MI0OKMPYITE CTOMOPHbBIM KOMbLIOM.

5.4.43amMeHa ponuka MayThbl.
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HCYHOK 8-9
pHCyHOK 8-8 pacy

(1) Cnocob 3ameHbl ponuka pambl BUI.

(2) YcTaHOBUTE MOrpy34nK Ha POBHYIO MJIOWAAKY W NOANOXUTE nepeaHee Koneco
Ha 250~300Mm.

(3) MocTaBbTe MOrpy34Mk Ha CTOSIHOYHbIM TOPMO3 WM YCTAHOBMTE NAMOPKY MNoA
Koneco.

(4) CHMMUTE BHYTPEHHIOK paMy NOAbLEMHOro MexaHuama. Cnegute 3a TeM, 4YTObbI
He NoTepsATb PeryiMpoBOYHYIO NAOLWAAKY FOM0BKM MOPLUHEBOrO LTOKA.

(5) PaccTblikyiMTe 601TOBblE COEAWHEHWUS, CHUMUTE TPybonpoBOA, KOTOPLIN
COeAMHEH C MOABEMHbIM M ABYMS APYrMMM UMAMHAPaMK, He ocnabnante coeauHeHue
Tpybonposoaa.

(6) OnycTuTe BHYTPEHHIOK MauTy, CHUMUTE POSIMK HWXXHEW 4YacTW BHYTPEHHEW
MaYTbl, FNaBHbIA POVK BHELIHEN MauTbl ByIET HAXOAUTCS CBEPXY BHYTPEHHEN MayTbl.

(7) 3aMeHuTE ponuK.

(@) CHMMUTE BEPXHWUMA PONMK C TMOMOLIbIO CneuManbHOro 060pyaoBaHMS, HeE
noTepsnTe peryiMpoBOYHYO MIOLWAAKY.

(b) YcTaHOBUTE HOBBIV POSIMK U PErYNIMPOBOYHYIO MPOKNAAKY, CHATbIE C MOMOLLbIO
wara (a).

(8) MogHUMKUTE BHYTPEHHIOK MayTy, 4TOOblI BCE POMIMKN BOLLAN BO BHYTPEHHIOKO
MauTy.

(9) OnycTuTe NOABLEMHBIV LIMANHAP W BUNOYHYIO paMy B COOTBETCTBMM C 06paTHbIMM
AEACTBMAMM NMPU AEMOHTAXE.

6 dnekTpuyeckoe obopyaosaHue

6.1 DnekTpnyeckasa cucrema.

dnekTpuyeckas CUCTEMa BKJIOYAET B cebsi akKyMynsiTop, XOAOBOM ABUraTesb,
NOAbEMHbIN  ABUraTeNb, KOHTPOMEp nepeaBwxeHuss B cbope, nepeknovaTesb
yrnpaBneHusi, MHOrO@YHKLUMOHaNbHbIA XXK-aucnnen, KoOMOGMHMPOBAHHbIA KOHTPONIEP U
CBeTOBblEe NpubopbLI U T.A4.

6.2 MHOroyHKLMOHaNbHas MHTErpaumMoHHas cMcTeMa ynpasfeHus

MHOroyHKUNOHaNbHasi WHTErpaunoHHasl cMcTeMa YMpaBNeHUs COCTOMT u3 2
KOHTPON/IEPOB HACTPOMKN CKOPOCTW, KOTOPblE YMNpaBAsOT MPUBOAHLIM ABUraTeneM,
ABUraTeNeM Mac/siHOro Hacoca, KOTOPbI COCTOUT M3 KOHTPOJIepa HAaCTPOMKN CKOPOCTH
N akcenepaTopa, CM. PUCYHOK 4-3.

6.3 KoHTponnep ckopoctn asuratens Curtis 1236
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KoHTponnep ckopoctu asuratenst Curtis 1236 obecneumBaeT 6ecnepeboliHyio
paboTy aABuratenss B pas/M4YHbIX PeXuMax C MOMOLIbI0 NepeaoBOro MporpaMmMHOro
obecneyeHuns ynpaBneHusl, BKIlOUasi peKynepaTMBHOE TOPMOXEHME B COCTOSIHMM MOSTHOW
CKOPOCTU U KPYTSILLErO MOMEHTA, KOHTPOJIb HYIEBON CKOPOCTU U KPyU€EHUS!, COBCTBEHHbIV
NopT BBOAA/BbIBOAA M NporpamMMHoe obecneveHne obecrnevvBaeT 3KOHOMUYHOCTb W
BbICOKY0 3()(PEeKTUBHOCTb KOTpOsIepa.

6.4 YckopuTenb COCTOMT M3 MyCKOBOrO MepeknovaTenss U MoTeHUMOoMETpa.
MoTeHumMomeTp npeobpasyeT yron B U3MEHeHMe COMPOTMBIIEHNS, a 3aTeM npeobpasyeT
B KOHTpOsep.
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6.5 MHOrodyHKUMOHANbHBLIN KOMOMHMPOBaHHLIN NpMbop ¢ XKK-ancnneem

BWNOYHBIA NOrpy3unK UMEET XMAKOKPUCTANIMYECKMIN MH(DOPMATMBHBIN ANCMNEN,
Ha KOTOPOM B peanbHOM BPEMEHW BbIBOASATCS BCe paboyme napamMeTpbl 060pyaoBaHus.

Ecnn noBepHyTb kntoy 3axuraHns B nonoxenne ON, XK-aucnnen HayHeT MUraTb
4 pa3a, B 3TOT MOMEHT MPOUCXOAUT CaMOAMArHOCTUKa U MocCieaytollee BKIOYEHME.
Mocne aToro aucnnen 6yaet otobpaxkaTb TEKYLLEE COCTOSIHME MOrpy34mnKa.

NHankaumsa eMkocTn batapeu:

LLikana oTobpakeHus 3apsaa Ha Ancnnee NokasbiBaeT TekyLlee CoCTosiHMe 6aTapew.
Mo Mepe pa3psiaa 6aTapen 6yayT noracaTtb S4eliku € NpaBa Ha neBo. MNpu ocTaTke 3apsiaa
1-2 neBble A4elrKM, NOrpy34mK Heob6XoaNMO NOCTaBUTb Ha 3apsaaKy.
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CurHan TpeBoru o npeaenbHoON eMkocTn 6aTapewm:

Ecnn  anekTpuyeckas eMKOCTb  aKKyMynsaTopHOM  6aTapeM  npoaos/mkaeT
YMEHbLUATbC, M OCTannCb TONbKO MOCNeAHMA WHAMKATOP WM nocnegHue Aga
MHAMKATOPa, TO 3BYKOBOM CMIHan OMOBELLAET O TOM, YTO KOJIMYECTBO 3/IEKTPUYECTBA B
H6aTapenHOM OTCeKe HeAoCTaTO4YHO. CxeMa 3almThbl OT MOHMXKEHHOrO HanpsxeHus byaet
BKJ/IIOYEHA, @ MOABEMHbIN KOHTAKTOP BbIK/IOUYEH. B 3TOM COCTOSAHMM nogbeMHas hyHKLMS
norpysunka OyaeT OTK/IOYEHA C LENbIO 3alUMTbl aKKyMYNSTOPHON siYerku. DyHKums
noabeMa byaeT aBTOMaTMYeCKM BOCCTaHOBMIEHA MOC/e MOMHOro 3apsina 6ataperHoro
3N1eMeHTa.

NHAMKaumsa COCTOSIHUSI TOPMOXKEHWS:

CVIMBOJ'I 6yneT CBETUTLCSA MPU HaXXaTUM KHOMKW PYYHOro TOPMO3a; CMMBO
byner BbIK/IIOYEH, €C/TN PYYHOM TOpMO3 6yaeT ocnabneH.

yKa3aTenb HanpasfeHus:

MNpun nosBopoTe nepekntoyaTens HanpasneHus asmxexHus (N2 17) B
nonoxxeHue "sBnepen” WUNW HaXaTun Ha nepanb akcenepaTopa, ﬁ} a 6yaer
oTobpaxatbcad Ha XK-gucnnee n HaoboOpoT, CUMBOS {} bynet
oTobpaxkaTbCsl, Korga nepekntovaTesb HamnpaBieHNs MOBEpPHYT B  MOJMOXEHNE
“Hazaa” unu byaeTt HaxkaTa neganb YCKOPeHUs Hasag,;

€C/1 nepekstoyaTeNlb HanpasfeHns NOBEPHYT B CpeHee MosIoXKEeHNe unn neaarnb
YCKOpEeHUs He bblna HaxkaTa, MHAMKATOP HanpaBneHusl He byaeT CBETUTLCS.

NHavkaumsa koga oTkasa: e

CywlecTByeT 2 BMAA KOAOB HEUCTNPABHOCTEN:[F.  MepLaHue YKasblBaeT Ha TO, YTO
B CMCTEME 3/1eKTpOoynpaBieHns npomsowlen c6on. MepuaHne BpeMeHU O3HaYaeT Koabl
c60eB, 1 Bbl MOXeTe 0bHapy>XuTb NpobnemMy no kogam cboes.

NHankaumns BpeMeHu:

HakonneHHoe Bpemsi paboTbl (MOTO-4acbl) BMMIOYHONO MOrpy3yvMka MOXeT
oTobpaxkaTbcs Ha npubope No Yacam.

HWM3KOCKOPOCTHOM pexunmM:

Ecnv Bunbl ByaeT noaHATa Ha OnNpefenieHHyo BbICOTY, MHD,VIKaTOp[ 3aropuTcs,
M BUTOYHbIN NOrpy34MK NEpErAET B COCTOSIHUE HU3KOCKOPOCTHOMO ABMKeHUSI. CKOPOCTb
nepeMeLLeHns aBToMaTUYeCKn CHUXaeTcs, 4Tobbl obecneuntb 6€30MacHOCTb BO BpeMs
BbICOTHOM 3KCM/TyaTaumu.

YCcTpOoUCTBa CBETOBOM CUrHasnun3auum

6.5.2 YcTpoicTBa CBETOBOW CUrHann3auum

BkntoyvaeT B cebsi Bce BMAbl ocBelleHmnsl, GoHapU U CMpeHbl, 3yMMepbl 1 T.4.

dapa: 35 BT

nepeaHve KOMbMHUpoBaHHble apbl (MOBOPOTHbIE /  WKMpOKKe) : 21BT / 8BT

3agHMe KOMOMHMpOBaHHble dapbl (MOBOPOT / KPyroBoW / 3agHui xoa) : 21BT
KpacHbIn / 8BT KpacHbin / 10BT 6enbiii

Mpeaynpexaatowasa namna (onums): 21 BT

6.5.3KpaTtkoe onuncaHue paboTsl
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(1) 3anyck : nepen 3anyckoM YCTAHOBWTE MAPKOBOYHLIM MNepeksoyaTesb B
MOJIOXXEHNE TOPMOXEHUSI. YCTaHOBWUTE NepeknyaTent nepegad B HEWTpasbHOe
NOSIOXEHME.

MoBepHUTE NYCKOBOM BbIK/ItOYaTENb (3NEKTPUYECKMI 3aMOK) Ha NEPBYIO Nepeaady
MO 4YacoBOM CTpenke, 4Tobbl BKIOYMTb MNWTaHME, WHAMKAUMIO MpubopoB U
3M1EKTPUYECKNIA KOHTYP YNpaBieHus.

CHMMUTE NOrpy34mK CO CTOSHOYHOrO TOPMO3a.

BbliaBMHbTE Brnepea nNepeknoyaTenb HanpaBeHWs MNepekstoveHns nepeaau,
HaXXMUTe Ha nefdanb rasa, M MNOrpy3ynMkK Ha4yHeT ABUraTbCs, MB0O OTTSAHWUTE Ha3ag
nepekoyaTent HanpasneHns R - Hasaga.

(2) MNepekntoyaTenb OCBELEHUS: NEPEKIOYMTECL HA NEPBYIO Nepeaady, nepeaHve
M 3agHue rabaputHble OrHM AOSMKHbI FOPETh SPKO, Kak 1 dapbl. MNpy nepeknoyeHnn Ha
BTOPYIO nepeaady, rabaputHble OHW He AO/MKHbI MEHSATb SIPKOCTb.

(3) Ykazatenb noBOpOTa: MOTSHWTE Ha3ag nepekayaTenb MNOBOPOTHMKOB,
CUrHanbHble OrHM NepeaHUX KOMOUHMPOBAHHLIX ap M 3aaHMX KOMOUHMPOBaHHLIX dap
6yayT MepuaTtb; HaXMUTe Bnepea nepeksoyaTesib NMOBOPOTHUKOB, CUrHAsIbHbIE OTrHM
nepegHnx KOMOGWMHMPOBaHHLIX ap U 3aAHMX KOMOMHMPOBaHHbIX dap Tak xe 6yayT
MepuaThb.

(4) CurHan TOpMOXeHMs: Korga Morpy3uvvK AO/MKEH 3aTOPMO3UTb, HAXMWUTE Ha
neganb TOpMO3a. 3agHWM KOMOMHMPOBaHHbLIM (OHapb M CTOM-CUrHan (KpacHbIN)
3aropsTcs.

(5) CvrHan 3agHero xoga: NOTSHMTE Ha3aA Nepek/tYaTenb HanpasneHns, GoHapb
3a4Hero xofa byaet mepuarthb.

6.6 OyHKUMS KOHTpO/iepa U CBETOANOAHAS UHAMKALMS.

Ha Kopnyce KOHTponnepa MMelTCs CBETOAMOAHbIE MHANKATOPbI, MO MX MePLIAHMIO
MOXXHO MOHATb COCTOsIHME 060pyaOBaHUs, CM.

OTobpaxkeHune 3HayeHune

MNuTaHne KOHTpoNNepa He NOAKIIOYEHO; pa3psaanInchL
6atapeun unun, unn gpyras HeMCnpPaBHOCTb JIMHWUN.
XenTbli1 cBETOAMOA MepLUaeT HopmanbHas paboTta KoHTponnepa.

XKenTblin 1 KpacHbI1 cBeTOAMOAbI

ropsT BCerga.

CeeTtoauopa He 3aropaetcs

KOHTponnep HaxoauTcs B COCTOSIHWM 3arpy3ku Nporpam.

CboWt cTopoXkeBoro TariMepa Unm HEBO3MOXHOCTb YCTaHOBKM
KpacHbil cBeTOAMOA ropuT BCeraa. nporpamMMHoro obecneveHus. Mepesanyctute, npu
HeobxoAMMOCTY NepeycTaHoBUTE NporpaMMHoe obecrieveHue.
KoHTponnep obHapy>xun HencnpasHOCTb. Kog HemcnpaBHOCTM
KpacHblii 1 XenTblil CBETOAMOAbI Ha Aucnnee cocTouT U3 AByX Umdp. KpacHblli CBET Muras
MepualoT nonepeMeHHo 03HayaeT, NepBYI0 UM BTOPYIO UMdpPY Koaa, XenTbli ceeT
COOTBETCTBYET OnpeAeneHHOMY 3HaueHuio Ubldpbl Koaa.
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Kopabl olumbok:

NMoka3zaHue Ha aKpaHe YcnoBus nosiBsieHus
Kop nporpamMMmaropa Bo3MoO)xHas npuyMHa HenoJiagKu u ee
Pe3ynbTat Henonaaku ycTpaHeHue
Controller Overcurrent .
1. BHewHee 3ambikaHue a3 U, Ycnoeus nosineHmns. ®asHoin
Henonaaka rnaBHoro N
V u W nnm coegmHeHnn TOK MpeBbIWAET NOPOroBoe
KOHTakTopa. Henonaaka
asurartens. N3MepEeHHOEe 3Ha4YeHne ToKa.
12 apuratens.
2. HeBepHO HacTpoeHb! YcTpaHeHue. BbikiounTb #
Henonagka o
napaMeTpbl ABUraTens. BKJTIOUUTb MYyCKOBOW
3/1EKTPOMarHUTHOro
3. HeucnpaBHOCTb KOHTpoOsNepa BbIK/lOYaTENb
TOpPMO3a
Current Sensor Fault
Ycnosusa nosiBnenuns. Jatumk
Hernonaaka rnasHoro
1. Yteuka dazbl U, V unn W Ha TOKa KOHTponepa uMeer
KOHTakTopa. Henonaaka
13 BMraTens Kopnyc norpysuynka (KopoTkoe HeBepHoe CMelLleHune.
HenonanKa. 3aMblKaHue B cTaTope). YcTpaHeHue. BbIkounTb #
2. HeucnpaBHOCTb KOHTposNepa BKJ/TIOUYUTb MYCKOBOW
3/1EKTPOMarHUTHOro
BbIK/IOYaTE b
TOpMO3a
Ycnosus nosisnenus. Mpu
. 1. BHewHsa Harpy3ka Ha 6noke npeaBapuTeNbHON 3apsiake
Precharge Failed Py P P P
KoHAeHcaTopos (Bbixoa B+) HanpsbkeHue 6noka
Henonagka rnaBHOro
NpensTCTBYET 3apsiake 6noka KOHAEHCATOPOB He JOCTUI0
KOHTakTopa. Henonaaka
14 KOHAEHCATOpOB. HeobXxoAMMOro 3Ha4yeHus.
asurartens.
2. CM. MeHI0 nporpamMmaropa YcTpaHeHue. BblknounTb #
Henonaaka . .
Curtis 1311: Monitor>> Battery: BK/IIOUMTb BbIK/TKOHATENb
3/1eKTPOMarHUTHOro TopMo3a .
Capacitor Voltage 6710KMPOBKN MW MPUMEHUTD
VCL-pyHkumto Precharge()
Controller Severe Ycnosusi nosiBneHus.
Undertemp Henonagka 1. KoHTponnep pabotaet B TemnepaTypa Tenno0TeoAa
rMAaBHOro KOHTaKTopa. 3KCTPEMabHbIX YCITOBUSIX. Huxe -40 °C.
15 Henonagka gsuratens. 2. CM. MeHI0 nporpamMmaropa YctpaHeHue. CoenaTb
Henonagka Curtis 1311: Monitor>> TeMnepaTypy Tenao00TeoAa
3/1eKTPOMarHMTHOro TopMo3a. Controller: Bbilwe -40 °C 1 BbIKIHOYNUTb U
Henonapaka apoccens. Temperature BK/IIOUUTb MYCKOBOW
MonHoe TopMoOXeHue BbIK/lOHaTESN b
1. KoHTponnep pabotaet B
Controller Severe P PP YcnoBus nosiBneHus.
9KCTPEMasibHbIX YCTOBUSX.
Overtemp Henonagka TemnepaTypa TennooTBoAa
2. MNeperpyska norpysuyuka. o
rMaBHOro KOHTaKTopa. . Bbile +95 °C.
3. HenpaBunbHbIN MOHTaX
Henonagka asurartens. YcTpaHeHue. Caenatb
16 KOHTpoOsepa.
Henonaaka TemnepaTypy Tenn0oTeoaa
4. CM. MeHI0 nporpaMmaropa o
3/1eKTPOMarHMUTHOro TopMo3a. . . Hmke +95 °C 1 BbIK/TIOUUTDL U
Curtis 1311: Monitor>> "
Henonapgka gpoccens. Controller: BKJTIOUUTH NMYCKOBOW
MNonHoe TopMoXeHue ) BbIK/OYaTESNb
Temperature
1. HeBepHas HacTpoiika Ycnosus nossneHus.
Severe Undervoltage napaMeTpoB B MeHIo 6aTapew. HanpsihxeHne 65oka
17 YMeHbLUeHne KpyTSLlero 2. He cBsa3aHHbIN € KOHAEHCATOPOB YMano HUxe
MOMEHTa Ha Basly NpuBoAa KOHTPOJIIEPOM PaCXOf 3HEPrun nopora CuibHOro
6aTapeun Ha cuctemy. HegoHaNpPSXKEHUS Mpu

'”'_
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NMoka3aHue Ha 3KpaHe YcnoBusi NosiBNIEHUS
Kop nporpamMMmaropa Bo3MoO)xHas npuyMHa HenoJsiagKu u ee
Pe3ynbTat Henonagku yCcTpaHeHue
3. ConpoTuBneHue 6atapen 33eMCTBOBAHHOM MOCTE Ha
C/IULLKOM BENUKO. NoOnEeBbIX TPaH3UCTOpax.
4. Bo Bpems aBwxeHust 6aTapes YctpaHeHue. CaenaTb
oTcoeanHUNach. HanpsbkeHue Ha
KOHZeHcaTopax Bbllle nopora

Cu

5. CM. MeHI0 nporpamMmaTopa

rtis 1311: Monitor>> Battery: CUNbHOIO HeAOoHarNpsXXeHUs

Capacitor Voltage.
Meperopen npefoxpaHnTenb

Severe Overvoltage
Henonagka rnaBHOro
KOHTakTopa. Henonaaka
asurartens.
Henonaaka
3NEeKTpPOMarHMTHOro TopMo3a.
Henonagka apoccens.
MNonHoe TopMoXKeHne

6.
Ha B+ unu He cpaboTan
KOHTaKTOp
Ycnosus nosiBneHus.
N HanpsixeHue 6noka
1. HeBepHas HacTponka
KOHAEHCATOPOB MPEBbLICUO

nopor CUbHOro

napaMeTpoB B MeHIo baTapew.
nepeHanpsXeHus npu

2. ConpoTuBneHue H6aTtapen

C/IMLLKOM BENWNKO AN AaHHOro N
3a4enCcTBOBaHHOM MOCTE Ha
peKynepaTUBHOIo TOKa.
noneBbIX TPAH3UCTOPaX.
3. Bo BpeMs pekynepaTUBHOIo
YctpaHeHue. CaenaTb
TOopMOXeHusi 6aTapes
HanpshkeHne Ha
oTcoeanHMNach.
KOHAEHCcaTopax Huxe nopora
4. CM. MEHIO NpOrpaMMaTopa CUNBHOIO NepeHanpsKeHust
Curtis 1311: Monitor>> Battery: !
. nocrne Yero BK/OYUTL U
Capacitor Voltage N
BbIK/TIOYUTB MYCKOBOW

BbIK/1lO4aTENb

1. Mpw #aHHOM TemMnepaType

Controller Overtemp
Cutback YmeHblueHMEe
KpYyTSLEero MOMeHTa Ha Bany
npuBoAa U TOPMO3HOMO
MOMEHTa

22

NpON3BOANTENbHOCTb
Controller Undertemp KOHTpOsiepa orpaHuyeHa. YcnoBusi NosiBNEHMS.
Cutback Pesynbtat 2. KoHTponnep paboTtaeT B TemnepaTypa TennooTsoaa
21 OTCYTCTBYET, €C/I1 TOJIbKO 3KCTpeMaribHbIX YCITOBUSX. Hwxke -25 °C. YcTpaHeHue.
AeNCTBME NpU OLNBKe He 3. CM. MeHI0 nporpammaTopa Caoenatb TemnepaTtypy
3apaHo B VCL Curtis 1311: Monitor>> TennooTsoAa Bbiwe -25 °C
Controller:
Temperature
1. Mpwu paHHOW TeMnepaType
NPOV3BOANTENBHOCTb
KOHTpOepa orpaHuyeHa.
2. KoHTponnep pabotaet B
YcnoBus nosiBneHns:

SKCTPEMasIbHbIX YCITOBUSX.
TemnepaTypa TennooTBoAa
3. lNeperpyska norpys4uka.
o Bbiwe 85 °C. YcTpaHeHue.
4. HenpaBu/ibHbIN MOHTaX
Caenatb TemnepaTtypy
KOHTpoOnnepa.
TennooTtsoAa Huxe 85 °C
5. CM. MeHI0 nporpamMmMaTopa
Curtis 1311: Monitor>>
Controller:
Temperature

y
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Kon

NMoka3aHue Ha 3KpaHe
nporpaMmaropa
Pe3ynbTaTt HEnonagku

Bo3MoO)xHas npuyMHa

YcnoBus nosiBJieHUs
Henonapku n ee
yCcTpaHeHue

23

Undervoltage Cutback
YMeHbLUeHne KpyTaLero
MOMEHTA Ha BaJjly NpuBoda

1. Pabota HopMasbHasl.
CoobuieHure 06 owmnbke
O3Ha4yaeT, 4to baTapes
Hy>KaaroTcs B 3apsiake. MNpu
[aHHOM HanpshKeHUn
NpPOV3BOAUTESNTLHOCTb
KOHTpO/I1Iepa OrpaHuYeHa.
2. HeBepHas HacTpoiika
napameTpoB 6aTapeu.
3. He cBsI3aHHbIN C
KOHTPOJINIEPOM Pacxof SHeprum
baTapen Ha cucTemy.
4. ConpotueneHne batapeu
C/IVLLIKOM BEJIMKO.
5. Bo Bpemsi aBuxeHus Hatapes
oTcoeanHMNach.

6. CM. MeHI0 nporpaMmaTopa
Curtis 1311: Monitor>> Battery:
Capacitor Voltage.

7. leperopen npeaoxpaHuTenb
Ha B+ unu He cpaboTan
KOHTaKTOp

Ycnosus nosiBneHus.
HanpshxeHne 6noka
KOHAEHCATOPOB YNaso Huxe
nopora HeOHaNPSHXeHUs NpU
33eMCTBOBAHHOM MOCTE Ha
NONEBbIX TPAH3UCTOpaXx.
YctpaHeHue. CoenaTb
HanpshkeHne Ha
KOHAEHCaTopax Bbllle nopora
HeoHaNpsHKeHMS

24

Overvoltage Cutback
YMeHbLueHe TOPMO3HOro
MOMeHTa

1. PaboTa HopManbHasi.
CooblueHure 06 owmnbke
03HA4aeT, yYTO BO BpeMs
TOPMOXEHUS TOK
pekynepaTMBHOro TOPMOXEHUS
noBbICMN HanpsxeHue 6aTapen.
MNpv oaHHOM HanpsXXeHUU
NpON3BOANTENbHOCTb
KOHTpOepa orpaHnyeHa.
2. HeBepHas HacTpolika
napameTpos 6aTapew.

3. ConpoTuBneHue 6aTapeu
C/IMLLKOM BENWNKO AN AaHHOro
peKynepaTuBHOro TOKa.

4. Bo BpeMs peKkynepaTMBHOIO
TOpPMOXeHus1 baTapest
oTcoeanHunach.

5. CM. MeHI0 nporpammaTopa
Curtis 1311: Monitor>> Battery:

Capacitor Voltage

Ycnosus nosiBneHus.
HanpsihxeHue 6noka
KOHZEeHCaTOpOB MPEeBLICUNO
nopor nepeHanpshkeHus npu
3a4eMCcTBOBaHHOM MOCTE Ha
NONEBbIX TPAH3UCTOpaX.
YctpaHeHue. CaoenaTb
HanpsbkeHue Ha
KOHZeHcaTopax Hmxe nopora

nepeHanps>xeHus

25

+5V Supply Failure
Pe3ynbTaT OTCyTCTBYET, €Cn
TONbKO AENCTBUE MPY OLINGKe
He 3agaHo B VCL

1. MIMnegaHc BHeLUHEW Harpysku

Ha BbiBoge +5 B (BbiBOA 26)
C/INLIKOM HM30K.

2. CM. MeHI0 nporpamMmaropa

Curtis 1311: Monitor >>

Hanps»eHue Ha BbiBoAe +5 B
(KOHTaKT 26) HaxoauTcs 3a
npeaenamun +5 B £ 10 %.
YcTpaHeHue. BepHyTb
HanpshkeHne B yKasaHHble

Outputs: Pot Low

npeaesnbl

y
4
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NMoka3aHue Ha 3KpaHe

YcnoBus nosiBJieHUs

Kop nporpamMMmaropa Bo3MoO)xHas npuyMHa HenoJsiagKu u ee
Pe3ynbTaT HENOMAAKMU ycTpaHeHue
Ycnosus nosisneHus. Tok
¢opMmnpoBaTens AUCKPETHOro
BbIXOAHOMO curHana 6
(KoHTakT 19)
Digital Out 6 Overcurrent MMneaaHc BHELLHEeN Harpy3ky Ha npesbiwaeT 15 MA.
2% ®dopMuposaTtesnb ANCKPETHOro ¢hopmMmpoBaTene ANCKPETHOMO YcTpaHeHue. YaanuTb
BbIXOAHOMO curHana 6 He BbIXOAHOMO curHana 6 (KoHTakT NPUYMHY NPEBbILEHNS MO
BKJ/lOYaETCA 19) cnnwkom HM30K TOKY ¥ npu nomowm VCL-
yHKLMM
Set_DigOut () cHoBa
BK/IOUNTD
c¢opmMupoBaTenb CurHana.
Ycnosust nosisneHus. Tok
¢hopMmpoBaTens AMCKPETHOMO
BbIXOAHOIro curHana 7
(koHTakT 20)
Digital Out 7 Overcurrent MMneaaHC BHeLWHeN Harpy3ku Ha npe.blwaet 15 MA.
27 ®dopMuposaTtesnb ANCKPETHOro ¢opmMmpoBaTene ANCKPETHOMO YcTpaHeHue. YaanuTb
BbIXOAHOMO curHana 7 He BbIXOAHOIO curHana 7 (KoHTakT NPUYMHY NpPEeBbIEHNS MO
BK/ItOYaEeTCs 20) C/IMLLIKOM HU30K TOKY 1 npu nomowm VCL-
dyHKUMM
Set_DigOut () cHoBa
BKJTHOUUTD
c¢opmMuMpoBaTenb CUrHana
1. TemnepaTypa Asuratens
gocturna
3anporpaMMmMpoBaHHOro
3Ha4yeHus napaMeTpa
Temperature Hot unu npesbicnna
o Ycnosus nosisneHus.
€ro, N AenNCTBYyeT OrpaHnyeHme
TemnepaTtypa ABuratens
no TOKY.
gocturna
2. HeBepHO HaCcTpoOeHbl 3aMpOrPaMMUPOBAHHOE
Motor Temp Hot Cutback napaMeTpbl TEMNepaTypbl
3HayeHne napameTpa
28 YMeHbLUeHne KpyTsLiero asurarens.
Temperature Hot nnu
MOMEHTa Ha Basy NpuBoAaa 3. CM. MeHI0 nporpammaTopa
) . npesbIcKna ero.
Curtis 1311: Monitor>> Motor: ycTpaHeHie. BepHyTb
Motor RPM TemMnepartyp n.BMraTZ;ﬂ B
4. Ecnu B YCTPOUCTBE He TYPY
3aflaHHble npegensl
NCMonb3yeTcs TePMUCTOPHas
3awuTa asuraTens, To cneayet
NPOrpamMMaTopoM OTK/HOUNTb
napameTtpbl Temp Compensation
n Temp Cutback
Motor Temp Sensor Fault 1. HenpaBunbHO NOAK/IIOYEH Ycnosus nosisneHus.
CHWXeHne MakcuManbHoOW TEPMUCTOpP ABUraTens. HanpsbkeHve BBoga oT
29 CKOPOCTM (AENCTBYET PEXUM 2. Ecnm B ycTpoKncTse He TepMucTOopa AuraTens

OrpaHuUYeHHow
dyHKkumoHanbHocTu LOS), n

UCMOSb3YEeTCs TEPMUCTOPHas!
3alumTa aBuraTtens, To cneayet

(kOHTaKT 8) BbIXOAUT 3a
gonyctumble npegenst (0 nnm

y
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NMoka3aHue Ha 3KpaHe

YcnoBus nosiBJieHUs

Kop nporpamMMmaropa Bo3MoO)xHas npuyMHa HenoJsiagKu u ee
Pe3ynbTaT HENOMAAKMU ycTpaHeHue
OorpaHu4yeHue TeMnepaTypbl NporpaMMaTopoM OTK/HOUNTD 10 B).
ABUraTens OTKNHYEHO napameTpbl Temp Compensation YcTpaHeHue. BepHyTb
n Temp Cutback. HanpsxeHne BBOAa OT
3. CM. MeHIo nporpamMMaTopa TepMucTopa B A0ONYyCTUMbIE
Curtis 1311: Monitor >> Motor: npegensi
Motor RPM
Ycnosus nosisrieHus.
O6pbiB MM KOPOTKOE
KopoTkoe 3aMblkaHne unu
3aMblKaHMe CxeMbl 3anycka
06pbIB CxeMbl 3anycka 1
. . 1. npu 3arpyske.
Coill Driver Open / Short (KOHTaKT 6). YcTpaHeHue.
31 3arpsi3HeHne KOHTAKTOB
Henonapaka cxembl 3anycka 1 3 23beMa YcTpaHuTb 06pbIB 1K
' P ' KOPOTKOE 3aMbIKaHu1e u
Mnoxon 06XXUM KnemMm nnm
OTK/THOUUTDb M
HeMCnpaBHOCTb NPOBOAKM
NOAKIOUYUTL CXEMY 3anycka
Ycnosus nosisneHus.
KopoTkoe 3aMblkaHne unu
1. O6pbIB UM KOpOTKOE
. 06pbIB CxeMbl 3arnycka
Main Open / Short 3aMblKaHWe CxXeMbl 3arnycka
rMaBHOMO KOHTaKTopa
Henonagka cxembl 3anycka 1. npw 3arpyske. (KoHTaKT 6)
31 Henonagka gsuratens. 2. 3arpsi3HeHune KOHTaKTOB )
YcTpaHeHue. YCTpaHuTb
Henonagka pasbema.
o o6pbIB Mn
3N1eKTPOMarHMTHOro TopMo3a 3. Tnoxon o6xum Knemm nnm
KOPOTKOE 3aMblKaHue u
HEeMCnpaBHOCTb NPOBOAKM
OTK/IIOYUTb U NOAKNIOUNTD
CXeMy 3anycka
Ycnosus nosiBreHus.
1. O6pbiB UM KOpOTKOE
KopoTkoe 3aMbikaHue 1nm
3aMblKaHMe CXeMbl 3anycka
06pbIB CxeMbl 3anycka 2
. . npu 3arpyske.
Coil2 Driver Open / Short (KoHTaKT 5). YcTpaHeHue.
32 2. 3arpsi3HeHMe KOHTaKTOB
Henonagka cxembl 3anycka 2 23bEMa YcTpaHuTb 06pbIB Un
P ’ KOPOTKOE 3aMblKaH1e
3. Tnoxon o6kuMm Knemm nnm
OTK/THOUNTDb U
HencrnpaBHOCTb MPOBOAKU
NOAK/IOUYUTL CXEMY 3anycKa
Ycnosus nosieneHuns.
1. O6pbiB UnNM KOpoTKOE KopoTkoe 3aMblkaH1e unu
3aMblKaHWe CXeMbl 3anycka 06pbIB CxeMbl 3anycka
EM Brake Open / Short y P y
npwv 3arpyske. 3NEeKTPOMarHUTHOO TOpPMO3a
Henonapaka cxeMmbl 3anycka 2.
32 2. 3arpsi3HeHMe KOHTaKTOB (KoHTaKT 5). YcTpaHeHue.
Henonagka gpoccens.
pa3beMma. YcTpaHuTb 06pbIB 1K
lNonHoe TopMOXeHue .
3. Tnoxoi ob6xum Knemm mnu KOpPOTKOE 3aMblkaHue u
HeMCnNpaBHOCTb NPOBOAKM OTK/IOUNTb U
NOAKIOUYUTL CXEMY 3aMycka
1. O6pbiB MK KOpOTKOE Ycnosus nosisneHus.
3aMblKaHMe CXeMbl KopoTkoe 3aMblkaHne nam
33 Coil3 Driver Open / Short 3anycka npu 3arpyske. 06pbIB CxeMbl 3anycka 3

Henonagka cxemsbl 3anycka 3

2. 3arpsi3HeHWe KOHTaKTOB
pa3beMa.
3. Tlnoxoi 06XuM KnemMMm

(KoHTaKT 4). YcTpaHeHue.
YcTpaHuTb 06pbIB 1K
KOpPOTKOE 3aMblkaHue u

e
o
e
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NMoka3aHue Ha 3KpaHe

YcnoBus nosiBJieHUs

Kop nporpamMMmaropa Bo3MoO)xHas npuyMHa HenoJsiagKu u ee
Pe3ynbTaT HENOMAAKMU ycTpaHeHue
WM HEUCNPaBHOCTb OTK/THOUUTD M
NPOBOAKK NOAK/TOYUTD CXEMbI 3anycKa
Ycnosust NosiBieHus.
1. O6pbiB UM KOpOTKOE
KopoTkoe 3aMblkaHne unu
3aMblKaHMe CXeMbl 3arnycka
06pbIB CxeMbl 3anycka 4
. . npw 3arpyske.
Coil4 Driver Open / Short (koHTaKT 3). YcTpaHeHue.
34 2. 3arpsi3HeHune KOHTaKTOB
Henonagka cxembl 3anycka 4 a3neMa YcTpaHuTb 06pbIB 1K
P ' KOPOTKOE 3aMblKaHue U
3. Tlnoxoi ob6xuM KNemMM munu
OTK/IOYNTb U
HEeMCnpaBHOCTb NPOBOAKM
NOAKIOUYUTL CXEMY 3anycka
Ycnosus nossrieHus.
KopoTkoe 3aMblkaHue unu
1. O6pbiB MM KOpOTKSiE
06pbIB CXeMbI 3arnycka
3aMblKaHWe CXeMbl 3anycka
PD Open / Short NPOMNOPLIMOHANBLHOMO KianaHa
npwv 3arpyske.
35 Henonaaka cxembl 3anycka (KOHTaKT 2). YcTpaHeHue.
2. 3arpsi3HeHMe KOHTaKTOB
NPONOpPLMOHaNbHOMO KnanaHa pasbema YcTpaHuTb 06pbIB Mn
. ’ KOPOTKOE 3aMblKaHWE U
3. Tnoxon ob6xum Knemm mnm
OTK/THOUMTDb M
HencrnpaBHOCTb MPOBOAKU
NOAKIOUYUTL CXEMY 3anycka
1. Otka3 KogoBOro gatumka Ycnosust NosiBneHus.
apuratens. Ob6HapyeHo OTKIOYeHME
Encoder Fault o Py
2. Tnoxon o6xum Knemm nnm a3kl KOAOBOro gaTumka
MNpon3oLuno nepekstoyeHme B
36 N HEeMCrnpaBHOCTb NPOBOAKM. Asurartens.
PEXMM OrpaHNYEeHHOWM
(byHKLMOHANbHOCTH 3. 3. CM. MeHIo nporpaMMaTtopa YcTpaHeHue. BblknounTb #
Y Curtis 1311: Monitor >> BKJTIOUNUTD
Motor: Motor NYCKOBOW BbIKNHOYATESb
Motor Open .
P 1. O6pbiB uenu ogHou 13 ¢as Ycnosus nosiBNeHus.
Henonaaka rnaBHOro
asurartens. O6Hapy»xeH 0bpbiB Lenu ¢as
KOHTakTopa. Henonaaka o
37 BAraTens 2. Tnoxoun 06xnM Knemm nnm asuratensa U, Vvnan W,
) HeMCrnpaBHOCTb MPOBOAKM. YcTpaHeHue. BbikniounTb
Henonagka o N
3. MNnoxoun 06XXnM KneMMm mnm BK/IOYNTb MYCKOBOW
3N1EeKTPOMarHMTHOro
HencrnpaBHOCTb MPOBOAKU BbIK/lOYaTENb
TOpMO3a
1. TlpuBapviBaHue KOHTaKTOB
Ycnosus nosienenus. Mepen
FIABHOTO KOHTakTOPa CaMbIM 3aMblKaHWEM [MTaBHOMO
Main Contactor Welded 2. OTcoeanHeHve nnm obpbiB
KOHTaKTOopa 6510k
Henonagka rnaBHOro uenu dasbl gpuratens U. bnok|
KOHAeHcaTopoB (BbiBOA B+)
KOHTakTopa. Henonaaka KoHAaeHcaTopos (BbiBoA B+)
38 NOsTy4Yns HanpsHkeHue, HO
asurartens. nosyyaeT HanpshkeHue oT
" paspsa He npousoLlen.
Henonagka HaTMBHOWN LeNn HanpsKeHus
o YcTpaHeHue. BbIkounTb U
3/1EKTPOMarHMTHOrO TOpMO3a (Takom Kak uenb BHELHEro
" BKJTHOUNTD
pe3ucTopa npeaBapuTebHON o
NyCKOBOW BbIK/OYATENb
3apsiaKkn)
Main Contactor Did Not 1. He npou3oLwwno 3aMbikaHne YcnoBus nosiBneHus. MMaBHbIv
39 Close Henonagka rnasHoro rMaBHOMO KOHTAKTOpa. KOHTaKTOp Monyynn KoMaHay

KOHTakTopa. Henonaaka
apuratend.

2. KoHTaKTbl rnaBHOro

KOHTaKTOpa OKUCUINCD,

3aMKHYTbCS, HO HanpshkeHue
oT 6510Ka KOHAEHCATOpPOB

49
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TpexKosecHbl 3/1IEKTPUYECKUA BUJIOUHbIM norpy3umk TOR
CPD20SA-16/18/20

NMoka3aHue Ha 3KpaHe YcnoBusi NosiBNIEHUS
Kop nporpamMMmaropa Bo3MoO)xHas npuyMHa HenoJsiagKu u ee
Pe3ynbTat Henonagku yCcTpaHeHue
Hernonaaka obropenu nnu naoxo npuneratoT. | (BbIBOA B+) He noctynmno Ha
3M1EeKTPOMarHMTHOrO TOpMO3a 3. BHewHss Harpy3ka Ha 6noke B+.
KoHAeHcaTopoB (Bbixog B+) YcTpaHeHue. BbIKounTb U
npenaTcTBYeT 3apsiake 6oka BK/IIOUUTb MYCKOBOM
KoHAeHcaTopoB. 4. lNeperopen BbIK/lOYaTENb
npefoxpaHunTesnb Ha B+
Ycnosusi nosiBneHus.
HanpspkeHne Ha non3syHke
noTeHUMOMETpa apoccens
(KOHTaKT 16) npeBbiaeT
1. HanpspkeHve Ha nonsyHke o
noTeHUMOMEeTpa Apoccens BEpXHIN nopor oTkasa,
Throttle Wiper High KOTOPbI MOXET 6bITb U3MEHEH
41 C/IULLKOM BbICOKO.
Henonagka gpoccens nocpeactsoM VCL-¢pyHKUMM
2. CM. MeHIo0 nporpaMMaTtopa Setup_Pot_Faults ()
Curtis 1311: Monitor >> Inputs P_FOL_ )
YctpaHeHue. Cgenatb
HanpshkKeHue Ha NOoN3yHKe
noTeHUMOMETpa apoccens
HWXe BepXHero nopora oTkasa
Ycnosus nosisreHus.
HanpspkeHne Ha non3yHke
NnoTeHUMOMEeTpa Apoccens
(KOHTAKT 16) HMXXE HUXKHEro
ropora 0TKa3sa, KOTopbli
1. HanpskeHwe Ha non3yHke
MOTEHLVMOMETDa ApOCCens MOXET ObITb U3MEHEH
Throttle Wiper Low nocpeacreom VCL-dyHKUMM
42 C/IULLKOM HU3KO.
Henonapka apoccens Setup_Pot_Faults ().
2. CM. MeHIo nporpaMMaTtopa Verpanetme
Curtis 1311: Monitor >> Inputs P )
CpenaTb HanpskeHne Ha
NON3yHKe
noTeHUMOMETpa apoccens
BbILLE HWDKHEro rnopora
OTKasa
Ycnosus nosisneHus.
HanpskeHve Ha non3yHke
noTeHUMoMeTpa TopMo3a
(koHTaKT 17) npeBblLaeT
BEPXHWUI Nopor oTKasa,
1. HanpsbkeHue Ha nonsyHke .
MOTeHLMOMETpa TOpMO3a KOTOPbIN MOXET 6bITb
Brake Wiper High N3MEHEH
43 C/INLLIKOM BbICOKO.
NonHoe TopMOXeHue nocpeactsoM VCL-byHKUMK
2. CM. MeHI0 nporpaMMaTopa Setup_Pot_Faults ()
Curtis 1311: Monitor >> Inputs P_Fo%_. '
YcTpaHeHue. Caenatb
HanpshkeHue Ha
Nos3yHKe NoTeHUMOMETpa
TOPMO3a HWXKe BEPXHEro
ropora oTkasa




TpexKosecHbl 3/1IEKTPUYECKUA BUJIOUHbIM norpy3umk TOR
CPD20SA-16/18/20

Kon

NMoka3aHue Ha 3KpaHe
nporpaMmaropa
Pe3ynbTaTt HEnonagku

Bo3MoO)xHas npuyMHa

YcnoBus nosiBJieHUs
Henonapku n ee
yCcTpaHeHue

44

Brake Wiper Low
MNonHoe TopMoXKeHne

3. HanpsixeHue Ha nonsyHke
noTeHunoMeTpa TopMo3a
C/INLLIKOM HUK3KO.

4. CM. MeHI0 nNporpammaropa
Curtis 1311: Monitor >> Inputs

Ycnoeust nosisneHus.
HanpsxeHve Ha nonsyHke
noTeHUMoMeTpa TOpMOo3a

(KOHTaAKT 17) HMXe HUXKHEro
ropora 0TKa3a, KOTOpblii

MOXeET 6bITb U3MEHEH

nocpeacreoM VCL-dyHKUMM

Setup_Pot_Faults ().

YcTpaHeHue.
CpenaTb HanpsbkeHue Ha
MoN3yHKe NoTeHUMOMETPa
TOPMO03a BbILLE HUXKHErO

ropora oTkasa

45

Pot Low Overcurrent
Henonagka gpoccens.
MNonHoe TopMoXKeHNe

1. CymMmapHoe conpoTuBeHue
noTeHUMOMETpa Ha BXoae
HW3KOrO MOTEHUMANa CMLLKOM
HW3KO.

2. CM. MeHIo0 nporpaMMaTtopa
Curtis 1311: Monitor >>
Outputs: Pot Low

Ycnosus nosisneHus. Tok Ha
BXOJE HW3KOro noTeHumana
(koHTakT 18) npesblwaet 10
MA. YcTpaHeHue. YCTpaHUTb
NPUYUHY MPEBbLILLIEHNS MO
TOKY Ha BXOAE HU3KOro
noTeHunana n BbIKIIOYNTb, U
BKJTIOUUTL MYCKOBOW
BbIKNIOYaTENb

46

EEPROM Failure
Henonaagka rnasHoro
KOHTakTopa. Henonaaka
asuraTens.
Henonagka

31EKTPOMArHMTHOro TOpMo3a.

Henonapaka gpoccens.
Henonagka BbiknoyaTens
61M0OKNPOBKU.

Henonagka cxembl 3anycka 1.
Henonaaka cxeMbl 3anycka 2.
Henonapaka cxeMmbl 3anycka 3.
Henonaaka cxembl 3anycka 4.

Henonagka cxeMbl 3anycka
NPONOpLMOHANbLHOMO
KnanaHa.
lMNonHoe TopMOXeHue

Owwbka 3anucm B namsaTb
EEPROM. MpU4nHON MOXET BbITb
TO, YTO 3anucb B NamaTb
EEPROM 6bina nHnumMupoBaHa
VCL, CAN- LUMHOIN, HAaCTPOMKOM
napamMeTpoB MporpaMMaTopoM
Curtis 1311 vnu 3arpy3koi B
KOHTPOIep HOBOMO
nNporpaMMHoro obecneveHus

Ycnosust NosiBneHus.
OnepaunoHHasa cuctema
KOHTpON/iepa nponssena

HeyAauHyto MomnbITKY 3anmcu
B namsaTb EEPROM.
YcTpaHeHue. 3arpysuTb B
KOHTpOnnep
COOTBETCTBYIOLLEE
nporpaMMHoe obecneyeHune
(onepaumnoHHYo cncTemy),
YCTaHOBWUTb MapaMeTpbl,
NpeanoXeHHble Mo
YMOJTYaHWUIO, U BbIKITIOYUTb U
BK/IOYUTb MYCKOBOM
BbIK/lOYaTENb

47

HPD / Sequencing Fault
Henonapaka gpoccensi

1. HeepHas
nocneaoBaTeNlbHOCTb KOMaHz OT
MyCKOBOro BbIK/OUaTENS,
BbIK/toYaTeNs 6/10KMPOBKHY,
nepekntoyaTens HarnpasieHns u
JApoccens.

2. TInoxoi 0BXuM KNemm,
HEeUCcnpaBHOCTb MPOBOAKM UIN
KOMMYTaLMOHHbIX anrnapaTos B

Ycnosusi nosisneHus.
BnoknpoBska nycka npwu
Ha)kaToW neganwu
akcenepartopa wiu HeBepHast
nocnenoBaTeslbHOCTb KOMaHA
OT MYCKOBOrO BbIK/IOYaTeNs,
Bblk/toYaTens 6N10KMPOBKHY,
nepektoyaTens HanpasneHns
1 gpoccens. YcTpaHeHue.

e
o
e




TpexKosecHbl 3/1IEKTPUYECKUA BUJIOUHbIM norpy3umk TOR
CPD20SA-16/18/20

Kon

NMoka3aHue Ha 3KpaHe
nporpaMmaropa
Pe3ynbTaTt HEnonagku

Bo3MoO)xHas npuyMHa

YcnoBus nosiBJieHUs
Henonapku n ee
yCcTpaHeHue

Lenu nyckoBOro BbIKHOYATENS,
BbIK/IlOUaTENs 6JI0KMPOBKM,
nepeksoyaTens HanpasnieHms
Unn gpoccens.

3. CM. MeHI0 nporpamMMaTopa
Curtis 1311: Monitor >> Inputs

MNpUMeHUTb KoMaHAbl B
npaBu/ibHOM nopsake

47

Emer Rev HPD
Henonaaka gpoccens.
Henonagaka
3NEeKTPOMarHUTHOro TOpMo3a

Onepauus aBapyiMHOro peBepca
6bl11a BbINOMHEHA, HO CUIHanbI,
CcopMUpOBaHHbIE ApocceneM,
nepekoyaTeneM HanpasieHus
ABMXEHUA U BbIKNKOYaTeNEM
aBapwuiiHON 6110KNPOBKHU, He
BEPHYNNCb B UCXOAHOE
COCTOSIHME

Ycnosusi nosiBneHust. Ownbka
BO3HMK/1A M3-3a TOrO, YTO
nocne BbIMOSIHEHUS
aBapuiiHOTo peBepca Kakue-
TO CUrHasbl He BEPHYNNCL B
NCX0OHOE COCTOSIHME.
YcTpaHeHue. Ecnu
EMR_Interlock = On, 10O
YCTaHOBWUTb Ha HOJb CUIHasbI,
CcpopMUpOBaHHbIE ApoccenemM,
nepekntoyaTenem
HanpasneHUs ABMXXEHNS U
BbIK/IOYATENIEM aBapUIMHOA
6noknpoBku. Ecnmn
EMR_Interlock = Off, To
YCTaHOBWUTb Ha HOJb CUIHasbI,
CcpopMUpOBaHHbIE Apoccenem
n NepeksoyaTenem
HanpaBneHUs ABMXKEHMS

49

Parameter Change Fault
Henonagka rnaBHOro
KOHTakTopa. Henonaaka
asurartens.
Henonagka 31eKTpOMarHUTHOIoO
TOpMO3a

STa owwmnbka BbIBOAMTCS MO
coobpaxkeHusiM 6e30nacHOCTU:
nporpamMmatopoM Curtis 1311 6b1m
M3MEHEHbI HEKOTOPbIE MapaMeTpbl
HacTpoeK, 1, Npexae YeM
3KCMNYaTMpPOBaTb MOrpy34uK,
Heob6Xx0AMMO BbIK/OUNTD U
BKJIIOUYWUTb MYCKOBOWM BbIKOYaTENb.
Hanpwumep, ecnu nonb3oBaTtesib
W3MEHSIET TUN APOCCENS,
oTobpasnTca cooblieHne 06 3Tol
OLIMBKe M, Npexae Yem
3KCMNYaTMpPOBaThb MOrpy34uK,
Heobxoammo 6yaeT BbIKIOYMTL U
BK/IIOUUTb NMYCKOBOW BbIK/tOUATESb

Ycnoeus nossneHus. MiameHeHve
HacTpoek napaMeTpoB, KOTOpoe
TpebyeT nocneayoLero
BbIK/TIOUYEHMS N BKIIOYEHMS
NMYyCKOBOrO BbIK/OYATENS.
YcTpaHeHue. BbIKounTb U
BKJIOYUTb MYCKOBOW
BbIK/IOYaTENb

51—67

OEM Faults
(CM. pokyMeHTaumto
npoussoanTens obopyaoBaHus)

3Tn owmbkn MoryT 6bITb 3a4aHbl
npounssoauTenem ob6opyaoBaHus u
NCroNb30BaHbI B
cneumanusmposaHHoM koge VCL.
CM. OOKYMeHTaumio NpousBoauTens
obopyaoBaHus

Ycnosus nosisneHus. Cum.
[IOKYMEHTALIMIO MPOU3BOANTENS
obopyaoBaHus YcTpaHeHue. Cwm.

JIOKyMEHTaLMIo
npousBoaAnTeNns 0bopyaoBaHus

e
o
e




TpexKosecHbl 3/1IEKTPUYECKUA BUJIOUHbIM norpy3umk TOR ’ ’
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Kon

NMoka3aHue Ha 3KpaHe
nporpaMmaropa
Pe3ynbTaTt HEnonagku

Bo3MoO)xHas npuyMHa

YcnoBus nosiBJieHUs
Henonapku n ee
yCcTpaHeHue

68

VCL Runtime Error
Henonagka rnaeBHoro
KOHTakTopa. Henonaaka
asurartens.
Hernonaaka 31eKTpOMarHUTHOro
TOpMO3a.
Henonaaka apoccens.
Henonapgka BblkIyaTens
6710KMPOBKM.
Henonapgka cxembl 3anycka 1.
Henonagka cxeMbl 3anycka 2.
Henonagka cxeMbl 3anycka 3.
Henonagka cxeMbl 3anycka 4.
Henonagka cxeMbl 3anycka
NPONOpLMOHaNbHOMO KnanaHa.
MNonHoe TopMoXeHue

1. Mpwn ncnonHeHun koga VCL
npousoLusa owmnbka BpeMeH!
NCMOJSTHEHUS.

1311: Monitor>> Controller: VCL
Error Module and VCL Error. 310
coobueHne 06 owmnbke MOXHO
cpaBHuThb ¢ ID moaynsa VCL u
onpeaeneHmsiM1 KooB OLINGOK B
JIOKYMEHTALIMN K KOHKPETHOM
OMNepaLMoHHON cucTemMe

2. CM. MeHio nporpammaTopa Curtis

Ycnosus nosienexus. Ycnosue
NnosiBNIeHNs oWNBKN BpeEMEHU
BblNosiHeHMs koga VCL.
YcTpaHeHue. NcnpaButb Koa
nporpamMmbl VCL, yCTaHOBUTD,
npeanoXXeHHbIe NO YMOMYaHWIo
napaMeTpbl, BbIKIOUYNTb U1
BKJTIOMUTb MYCKOBOM
BbIK/IOYaTE b

69

External Supply Outof
Range Pe3ynbtaT
OTCYTCTBYET, €C/I1 TONbKO
JeNCTBME NpU OLINBKE He
3apaHo B VCL

1. BHewHssa Harpyska BbIX040B
5 B n 12 B 3abupaet nnbo
C/INLWIKOM Maso, NMnbo CILLKOM
MHOrO TOKa.

2. B MeHI0 B HacTpoiikax
NPOBEPKM HENCNPABHOCTEN
HeBEpHO 3ajaHbl NapameTpbl
Ext Supply Max u Ext Supply
Min.

3. CM. MeHIo nporpammaTopa
Curtis 1311: Monitor >>
Outputs: Pot Low

Ycnoeus nossnexuns. Tok Ha
BbIXOAAX NUTaHUS
(cyMMapHbIli TOK Ha
BbixoZdax 5 B [KOHTaKT 26] u
12 B [KoHTakT 25])
HaxoauTCs 3a npeaesniom
BEPXHEr0 MM HUXXHEMO
nopora. lNoporun 3agatoTcs
napameTpamMm HacTpoek Ext
Supply Max n Ext Supply
Min.
YctpaHeHue. CaoenaTb Tak,
4YTObbI TOK Ha
BbIXOZaX NMUTaHUs He
BbIXOAMN 3a Npeaensbl
noporos

71

OS General
Henonagka rnaBHOro
KOHTakTopa. Henonaaka
asurartens.
Henonagka
3NEeKTPOMarHUTHOro
TOpMO3a.
Henonagka apoccens.
Henonagka BbiknoyaTens
610KMPOBKM.
Henonapgka cxembl 3anycka
1. Henonagka cxeMbl
3anycka 2. Henonagka
CXeMbl 3anycka 3.
Henonagka cxeMbl 3anycka

BHyTpeHHMIA aecekT
KOHTponnepa

4, Henonaaka cxembl

Ycnosus nossneHus.
O6Hapy>eH BHYTPEHHUIA
gedekT KoHTponnepa
YcTpaHeHue. BbIkounTb U
BKJTIOUUTL MYCKOBOW
BbIK/OYaTESNb




TpexKosecHbl 3/1IEKTPUYECKUA BUJIOUHbIM norpy3umk TOR
CPD20SA-16/18/20

NMoka3aHue Ha 3KpaHe

YcnoBus nosiBJieHUs

Kop nporpamMMmaropa Bo3MoO)xHas npuyMHa HenoJsiagKu u ee
Pe3ynbTat Henonagku yCcTpaHeHue
3anycka
NPOMOpLMOHaNbLEHOMO
KnanaHa.
MonHoe TopMoXeHue
Ycnoeus nosisnexus. Bpems
. Mexay coobueHnamm CAN
PDO Timeout Henonaaka Bpems mexay cooblieHnsamm y
PDO npeBbIcKI0 3Ha4YeHuE,
BbIK/ItOYaTENS 6/10KMPOBKM. CAN PDO nipeBbicuno
3afaHHoe napametpom PDO
72 YcTaHoBMNoOCh 3Ha4yeHue, 3aaHHoe i .

. Timeout Period.
npeaonepawumoHHoe napameTtpom PDO Timeout YCTpaHeHie. BLIKAIOUHTH
cocrosiine CAN NMT Period : .

N BKJTIOUUTb MYCKOBOW
BbIK/IOYaTE b
Ycnoeus nosienexus. He
3apermcTpmpoBaHo
BMXKEHMS KOAOBOIo
1. [euratens B A A
faTymka apuraTens.
OCT@HOB/IEHHOM COCTOSIHWUW.
YcTpaHeHue. JInbo
2. OTka3 KoJoBOro Aatymka
BuraTens BbIK/TIOYUTb U BKTIOUNTD
Stall Detect o ' MyCKOBOW BbIK/OYaTESb,
3. Tlnoxon 06XunM KNemMm mnm
Mpoun3oLwno nepeknoveHne nmbo, ocTaBasch B pexunme
73 . HeMcrnpaBHOCTb NPOBOAKW. o
B PEXWM OrpaHUYeHHON orpaHuMyeHHou
4, Henonaakn nuTaHus
(PYHKUMOHANbHOCTK (byHKUMOHanNbHOCTHK,
JaTyvka apuraTens.
BOCCTAaHOBUTb HOPMaJSIbHYIO
5. CM. MeHI0 nporpammaTopa pa6oTy KOZIOBOrO AaTUMKa
Curtis 1311: Monitor >> Motor: LI.B:I'IYaTenﬂ U BEDHVTH
Motor RPM PRYT
cnegyowme 3HaueHus:
Throttle Command
= 0 n Motor RPM = 0
1. C6olt onucaHMsl NapaMeTpoB
Motor Characterization Fault pgsuratens ns-3a toro, 4to BO BpeMs
Ycnosuga nossnenus. Bo Bpems
Henonagka rnaesHoro OnucaHusl NapamMeTpoB ABuraTens
onuncaHuns napameTpoB
KOHTakTopa. Henonaaka BO3HMKNA OLMBKa nepeHanpsikeHns .
Asuratens nponcxogut cbom.
87 Apoccens. nnn owmbka HefoHanNpPsKeHs,
YcTpaHeHue. BbIKounTb U
Henonagka 31eKTpOMarHUTHOIroO Hernonagka TemnepaTypHoOro "
BK/TIOUMUTb MYCKOBOW
TOpMO3a. Jatuvka apuraTens uam

Henonagka asuratens

remMnepartypa ABuraTtens npesbillana
150 °C

BbIK/TIOYaTESb
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Kon

NMoka3aHue Ha 3KpaHe
nporpaMmaropa
Pe3ynbTaTt HEnonagku

Bo3MoO)xHas npuyMHa

YcnoBus nosiBJieHUs
Henonapku n ee
yCcTpaHeHue

88

Encoder Characterization
Fault Henonaaka rnaBHoro
KOHTakTopa. Henonaaka
apoccensi.
Henonagka 31eKTPOMarHUTHOIO
TOpMO3a.
Henonapgka asuratenst 3HayeHvne
napaMeTpa
Encoder_Steps ycTraHaBnmBaeTcs
paBHbIM 31

1. Bo BpeMsi onncaHus napamMeTpoB

KOAOBOro AaTtymKa npomcxoauT
c6oi.

2. HecraHpapTHOe 3HayeHue

pa3pelleHns KoaoBoro aaTunka (32,

48, 64, 80 neneHuns Ha 06opoT)

Ycnoeus nosineHust. Bo Bpems
OonuncaHunsi NapameTpoB
asuraTens 6oina obHapyxeHa
nynbcauusi, HO 3Ha4YeHne
napameTtpa Encoder_Steps He
661110 06Hapy)XeHO paBHbIM 32,
48, 64 nnn 80 geneHunsiM Ha
oboporT.
YctpaHeHue. lng koaoBoro
JaTuvKa aBuraTenst Bpy4YHyro
YCTaHOBUTb BEPHOE 3HayeHune
napameTtpa Encoder_Steps u
BbIK/TIOYUTb U BKTHOUNUTL
NMYCKOBOW BbIKtOYaTESNb

89

Motor Type Fault
Henonapgka rnaeBHoro
KOHTakTopa. Henonaaka
Apoccensi.
Henonagka anekTpoMar.
TopMo3a.Henonaaka aAsuratens

3HadeHune napameTpa Motor_Type
HaxoanTcsa 3a npeaenamm
AOMNYCTUMBbIX 3HaYEHMIA

Ycnosus nossneHus.
YCcTaHOBNEHO HeAeNCTBUTENbHOE
3HauyeHue napameTpa
Motor_Type.
YcTpaHeHue. YCTaHOBUTb BepHoe
3HayeHve napameTpa
Motor_Type v BbIK/TIOUNTb U
BKJIOYUTb MYCKOBOW
BbIK/IIOYaTESNb

92

EM Brake Failed to Set
OtpaHa komaHaa Position Hold

1. Tocne oTaaum
3N1eKTPOMarHUTHOMY TOPMO3Y
KOMaHAbl Ha BKJ1lo4HeHne
3apermcTpmpoBaHoO ABVXKEHNE
norpysuyunka
2. DNeKTpOMarHWTHbIN TOPMO3 He
OCTaHaBNMBaET ABuraTenb

Ycnosus nosienenus. Nocne

OTAAYM SNEKTPOMArHUTHOMY

TOPMO3Y KOMaHAbl Ha BKIIOYEHUNE
N UCTEYEHMNS BPEMEHMN,

0TBEAEHHOMY Ha TO, YTO6bLI OH
NoSHOCTbIO cpaboTan,

3apermcTpmpoBaHo ABVKEHNE

norpysuyuka.
YcTpaHeHue. 3aaencTBoBaTb
Apoccerb

93

Limited Operating Strategy
(LOS)
Mponsowno nepeknoyeHme B
PEeXMM OrpaHNYEHHOM
(PYHKUMOHaNbHOCTK

1. TMpowusoLno nepexksoyeHme B
PEeXuM orpaHUYEeHHOM
(YHKUMOHANbHOCTK B pe3yfbTaTe

OTKa3a KOAOBOro AaTymka

asuratens (Henonagka 36), nnéo
HaxoXaeHust ABuraTens B
OCTaHOB/IEHHOM COCTOSIHUU

(Henonagka 73).
2. OTkas KoAoBOro AaTymka
asuratens.

3. Tlnoxoi 06XXMM KNeEMM WU
HencrnpaBHOCTb NPOBOAKM.

4. [suraTtesib B OCTAHOBIEHHOM

COCTOSIHUM

Ycnosus nosiBneHus.
OT1obpaxkeHo coobuyeHne 06
owmnbke Encoder Fault
(Henonapgka 36) nnu Stall Detect
Fault (Henonagka 73), a Takxe
3a4eicTBOBaH TOPMO3 UK
aBapuitHas 6/10KMPOBKa NS

BKJTHOYEHMSI pEXMMA
orpaHVYeHHo
YHKUMOHANbHOCTK, NpU
KOTOPOM OrpaHu4eHa
BO3MOXHOCTb YNpaB/ieHns
ABUraTesnem.
YcTpaHeHue. BbIkounTb U
BKJIOYMTb MYCKOBOWA
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Noka3aHue Ha 3KpaHe YcnoBusa nosiBaI€HUA
Kopn nporpamMmaropa Bo3Mo)xHaa npuumMHa HenoJiagKu u ee
Pe3ynbTaT HENoMaAKu yCcTpaHeHue
BbIK/IOYATENb WU, €CAIN PEXMM
OrpaHWYEHHOM

(yHKLUMOHANBLHOCTK bbb BbI3BaH
Henonaakon Stall Detect Fault,
BOCCT@HOBUTb HOPMAJIbHYHO
paboTy norpysynka n BEpHYTb
cnegyowme 3HadeHus: Motor
RPM = 0 u Throttle
Command =0

Ycnosus nosiBnexus. Mpouecc

1. TMpouecc aBapuitHoro peBepca aBapuiiHoro pesepca 6bis
Emer Rev Timeout 6b1n1 3anyLleH 1 3aBepLueH, Tak Kak | 3anyLleH u NpoaosKasncs, noka
94 Henonapaka gpoccens. BpeMs, 3aaHHoe napameTpoM EMR | BpeMs, 3agaHHOe napamMeTpoMm
Henonagka 3nekTpoMarHMTHOro Timeout, ncrexno. EMR Timeout, He ucrekno.
TOpMO3a 2. 3anunia KHorka aBapuiHoOro YcTpaHeHue.
pesepca OTKJI0UMTb CUrHaN aBapuUMHOro

pesepca
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6.1.1 Akkymynstop
Kopnyc 6atapen npeactaBnseT cobon KOpobKy U3 cTanbHbIX MCTOB, 6baTapesi 48B
/80B coctouT 13 24/40 cepuiHbix anemeHToB (2B). CM. puc. 6-1.

AKKYMY.JISITOP

pHCYyHOK 6-1

Puc. 6-1 Akkymynstop

Mcnonb3oBaHWe akKyMynsiTopa

MNpn MCNonb30BaHMM aKKYMyNATOPOB CriegyeT CTapaTbCa He A0 nyckaTb WX
Yype3MepHOW paspsiaKn. ITO MNOBAUSET Ha CPOK MX CNYXx6bl M PyHKUMK. (CM. puc. 6-2)

nybuHa pasrpy3kn MOXET 6bITb NoyYyeHa NnyTeM U3MEPEHNs NMIOTHOCTM.

(CM. puc. 6-3).

MpoBepsiTe aNEKTPONUT Kaxkable AecsTb AHEW. Ecnmn anekTponnta HeAoCTaTouHO,
nepea 3apsaAKon BOCMOSTHUTE ero ANCTUASIMPOBAHHOW BOAOMW.
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pHCYHOK G- BAHAHHe rIyOHHBI pazpaia HA
CKOK CIVADBI aKKYMYIATOpa

Puc. 6-2 3aBUCMMOCTb Mexay rnybuHOM pa3rpy3ku U CPOKOM CyxObl
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6.1.2 3apsaHOe YCTPOMCTBO
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3apsgHoe  YCTPOMCTBO  COCTOMT M3 KOHTpO/Jiepa, CWNoBoro 6roka u
TpaHcdhopmMaTopa.

B HeM Mcnonb3yeTcs MHTeNNeKTyanbHbI KOHTPO/b 3aMKHYTOrO LMKIA, OH MOXET
oTobpaxkaTb COCTOSIHME 3apsiia M HEUCMPABHOCTW, a TakXke aBTOMATUYEeCKM M3MEpPSiTb
3apsag 6atapen.

MaHenb 3apsiAHOro yCTponcTBa

48B/65A 48B/80A 80B/65
A
ii “-\i Display
DF Equilibrium Trouble Full Power
CHARGER 7 y O / © ©
/ 7 7 7
4 3 ) 1

1. MNpn NOAKNAOYEHNN K CETU N BKAKOYEHUW BbIK/OYATENS 3aropaeTcs MHAMKaTop
"Power".

2. Korga konuyecTBo 3apsiga 6batapeun 3anonHeHo, 3aropaetcs unamkartop "full”.

3. Koraa B 3apsifHOM YCTPOMCTBE BO3HMKAOT MPO6SEMbI, 3aropaeTcs MHAMKATOP
"error display" (3), a B okHe aucnnes nosensetcs Hagnucb "DC.FIND".

4. Koraa akkyMynsaTop HY)XAQeTcs B 3apsake, HaXMUTe KHOMKY «equilibrium» n
NOAKIUMTE NUTaHue, uHaukatop (4) 3aroputcd, a "--JH--" oTObpa3nTca Ha OKHe
avcnnest.

6.2 3apaaka akkymynsatopa

Kaxabli pa3 nocne WCNonb30BaHWS aKKyMynsiTopa €ero cneayeT HeMeasieHHO
3apskatb. Ecnn  akkymynaTtop  gonro  nponexut  6e3  3apsaku,  nnacTuHbI
cynbatmpytoTcs. B pesynbtaTte 6atapes cTaHeT MeHee pyHKUMOHaNbHOW. MNpy peakom
ncnonb3oBaHnn 6aTapen HeobxoanMO 3apsxaTb pa3 B MecsL.

He knagute paspsiKEHHbIA akKKyMynaTop, KOTOPbIN He 3apsxancs 6onee CyTok.

M3MepbTe NAOTHOCTb, €CNN paspsiika CYMTAETCS OYeHb Cnaboi, MAOTHOCTb HUXE
1,26, Heobxoanmo 3apsianTb baTapelo.

Mpun YacTon 3apsake, TO eCTb NpU Nepe3apsake, CPoK CyXObl CoKpalLaeTcs.

6.2.1 Mepbl NPeaOCTOPOXHOCTM MNpU 3apaake

(1) Ecnv  TemnepaTypa anekTponuTa nepen  3apsakovd  npesbiwaer  °C50,
HeobxoaAMMO OCTaBuTb 6aTapelo Ha HEKOTOpPOEe BPeMS B pPeXuMe OXUAAHWS, TOSbKO
nocne Toro, Kak 6atapesi OCTbIHET, €e MOXHO 3apsXaTb.

(2) MNepe3apsigka nnyn paspsaka MOXeT MNpuMBECTUM K MOBbILWEHUIO TemnepaTypbl
anekTponuTa. Mpu 3apsake akKyMynsaTopa BblAENSIeTC BOAOPOAHbIM ra3. OTKpouTe
KPbILLIKY aKKYMYynSTOpa BO BPeMS 3apsiiku.
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Mpeo6pa3zoBaHne NJIOTHOCTMU.

MNOTHOCTb 3N1eKTponUTa W3MEHSIeTC B 3aBUCMMOCTM OT ero TemnepaTtypbl B
COOTBETCTBUM CO CneaytoLen popmMyon:

S25=St+0.0007 (t-25)

B aton dopmyne, koraa S25 OTHOCUTCS K CTaHAAPTHOM TemnepaType, MAOTHOCTb
3NeKTponuTa coctaBnseT (r/cm3).

St- Koraa Temnepatypa paBHa t, dhakTnyeckast NNoTHOCTb 3/1EKTPONUTA COCTaBNSET
(r/cm3)

0,0007 - koappurumeHT Npu NpeobpasoBaHMM Pas/IMYHbIX TeMnepaTyp.

t- Mpn n3mMepeHnn NNOTHOCTM TeMNepaTypa 3NeKTPONNTa SBSIETCA rpagyCHOW.

Korga Ha >XuMAKOKPUCTAN/IMYecKoM Aucnniee oTobpaXkaeTcs MHAMKATOP eMKOCTM
aKKYMYNsiTOpa, NoXKanyncra, CBOEBPEMEHHO 3apsiKalTe akKyMynsiTop B COOTBETCTBMN CO
cneayrowmmMm OCHOBHbIMK TpeboBaHMSIMMU:

a. MpuvnapkynMTe Trpy30BMK B OTBEAEHHOM MecTe. BbIkiounMTe  KOUYEBOM
BbIK/IlOYATESb U NOACOEAMHUTE aKKyMYyNnsaTop.

b. Y6eanTtecb, 4TO BXOAHAs MOLHOCTb 3apsiAHOro YCTPOMCTBA COOTBETCTBYET
pekoMeHAaumsaMm.

c. Heobxoanmo nopaep>xmeaTb MMHUMANbHOE KOIMYECTBO 3/1EKTPONNTA, YPOBEHb
3M1EKTPONUTA AO/IKEH ObITb BbillEe HAMPaB/SOLWE M NAACTUHbI Ha 15-25 MM.

d. MNpaBunbHO NOAKAUMTE LUTEKEp aKKyMynsaTopa K  COOTBETCTBYOLLEMY
3apsiAHOMY YCTPOMCTBY.

e. BknounTe BbIK/IOYaTENb, 3apsAHOE YCTPOMCTBO OTOOPAa3UT TEKYLLYH BEPCUIO
CUCTEMBI, HanpsbxeHe 6aTapen M MakCMMasbHbIM TOK 3apsaaKu. 3apsigHOe YCTPOMCTBO
HaYMHaEeT NPOBOANTL aBTOMATUYECKMI TeCT.

f. Mocne TecTMpoBaHMS 3apsiAHOE YCTPOMCTBO MEPEXOANUT B MPOrpaMMy 3apsiaKku.
Ha aucnnee noouvepefHO OTObGpaXkaktoTCsl HaMpshKeHWe, Cuna TOKa, BpeMs 3apsaku U
KOIMYECTBO 3apshKEHHbIX aMmnep-4acos.

g. Korga muraet unamkatop "Full", eMKOCTb akkymynsTopa 3anoniHeHa. Tenepb
NIaBaoLWMIA TOK 3apsiIHOMO YCTpoNCTBa cocTaBnsieT 1-3A.

h. Mocne TecTMpoBaHMA  BbIKNIOYUTE  BbIKAKOYATENb, OTCOEAMHUTE  BUJIKY
aKKYMYNsiTOpa OT 3apsiAHOrO YCTPOMCTBA.

i. MNepen WCNoONb30BaHMEM BUJIOYHOMO MOrpy3YMka W3MepbTe YAENbHbIA BeC
3NeKTponuTa.

Temneparypa MNOTHOCTb 3neKTponuTa
3NeKTpoNuTa

5°C 1.294

15°C 1.287

25°C 1.280

35°C 1.273

(2) 3apspoka
Mocne paboTbl MNpeanoXxuTe 3apskaTb aKKyMynsaTopbl 4Yepe3 onpefefieHHble
NPOMEXYTKM BPEMEHW, NpoLeaypa 3apsaaKkn OTHOCUMTCS K 3apsiaike MOJTOYHBLIX NPOAYKTOB.
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(3) PaBHOe B3MMaHue nnathbl

Mocne 4ype3MepHOM paspsiikM BOCMOSIHUTE 3anac AUCTUIIMPOBAHHOWM BOAbI MU
n3MepbTe MNOTHOCTb WM TeMnepaTypy 3MeKTPoaWTa, €CM OHW He COOTBETCTBYHOT
CTaHaapTy, HeobxoAMMO Mpo M3BECTU paBHOMEPHYIO 3apsaKy. PaBHOMepHas 3apsiaka
[OSKHA BbINOMHATLCSA B CrieytoweM nopsiake:

Mocne paboTbl TakMM e CnocoboM, Kak 1 Npu exxeaHEBHOM SKCNJTyaTaumm, HaOXXMUTE
KHOMKY (pyHKUMK 3apsaku "paBHO", nHamkaTtop "paBHO" 3amuraeT u nossutca "--JH--".
Korga 6atapest nMOMHOCTbIO 3apshkeHa, CHOBa HaXMUTe KHOMKy "paBHO". 3apsiaHoe
YCTPOWCTBO BO3BpALLAETCs B HOPMAJIbHOE COCTOSIHME.

Ona mopenei C AMTUA-MOHHON aKKYMYJIAITOPHOU 6aTapeein

DTOT MaHyan 06bI4HO NMPUMEHSIETCS MPU UCMOSIb30BaHUK, 06CTYXXMBAHUM K NOBbIX
APYrux onepaumsix, MNPOUCXOASWMX C JIMTUM-UOHHBIMM aKKyMynsitopammn (cuctema
BCMOMOraTe/ibHbIX 6OPTOBbLIX JIMTUMA-UOHHBIX AKKYMYNISITOPOB) KakK MpW HaKOMIEHUM,
XPaAHEHWM 3N1EKTPO3HEPTN, TaK N B COCTABE TEXHUYECKN CII0XXHOro 06opyaoBaHus.

1. TpeboBaHus K onepaTopam

(1) Jlroam, KOTOpbIE MOMYT UCMOMb30BaTb, 06CNY>XMBaTb M NpPeanpUHUMaTh Kakue-
nmbo  AencTBMS € NIUTUM-MOHHBLIMM  AKKYMY/NIITOPAMM  Ha  BCEX  3M1EKTPUYECKMX
HaKOMUTENbHbIX W JIOTUCTUYECKUX TPAHCMOPTHbLIX CpeacTBax (danee WMEHyTcs
onepartopamm).

(2) Bce onepaTopbl MOryT MCMOJSIb30BaTb JIMTUN-MOHHBbIE HaTapen TOMbKO nocne
NPOXOXAEHMS1 NPOECCMOHaNIbHOro 06yyeHusl, NpuobpeTeHnst onpeaeneHHbIX 3HaHWUIN O
NINTUN-UOHHbIX BaTapesx M NonyyYeHns cepTUdUKaToB B COOTBETCTBYHOLLMX OTAeNax. CM
3aKOHOAATENbCTBO CBOEW CTpaHbl.

2. NMpaBuna TexHUkn 6e3onacHoOCTH

(1) 3Tu 3HaKK, NOKa3aHHbIE HMXKE, MOMyT OblTb HAWAEHBI MO0 Ha SALLMKAX NUTUIA-
MOHHBIX aKKyMynsTopoB, nM60 Ha TPaHCMOPTHbIX CPeAcTBax, B KOTOpble OHU
yCTaHaBMBAKOTCA C Yy4yeToM TpeboBaHWA 6e30MacHOCTM aKKyMynsiTOpoB, a TaKXke
onepaTopoB. Bce onepaumn f4OMKHbLI NPOMCXOAUTL Mo UX PYKOBOACTBOM.

MpeaynpexaeHne O BbICOKOM HanpsiKeHnn:

DTOT 3HaAK YKa3blBAeT HA BO3MOXXHYIO ONACHOCTb MOPaXXEHUS NIEKTPUYECKUM
ffi TOKOM. Bce 32/1eKTpOMOHTaXHble pa6OTbI Ha 060py.U.0BaHMM OOJDKHbI

BbIMONHATLCA  TOMBKO  KBANUMUUMPOBAHHBIMK  NPOhECCUOHANBbHBIMU
pabounMmn. HecaHKLMOHMPOBAHHaA pa3bopka 3anpelleHa.

3HaK KOPpPO3MOHHOI0 pUCKa:
A 3TO O3HA4aeT, YTO HeobXoAMMO yaensiTb BHUMaHWe 3almTte u3aenus, Koraa
B npouecce Mpou3BOACTBA MpUCYTCTBYIOT Hebe3zonacHble dakTopbl (napbl
LenoYen 1 KUCNoT, Bnara, nbiib 1 T.4.)
‘ » .' 4 ’
E__N
J

3HaK BOAOHENPOHMULIAEMOCTU U BJIAXKHOCTMU:
YKa3blBaeT Ha 3aluUTy U3genusa ot A0XAHA, BOAbl U BNAXXHOCTH.
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P 3HaK 3anpeTa OrHs:
% 3TO 03HA4aEeT, YTO OrOHb 3anpeLleH B6M3n n3aenms, Koraa OH BKOYEH U
paboTaer.

He cTtyna# 3Hak:
3TO 03HAYaET, YTO Ha 060PYAOBaHME HESb3St HACTYNaTb.

(2) Ucnonb3oBaHWe TPAHCMOPTHBIX CPEACTB C JIMTUEBO-MOHHBIMU aKKyMyNnsaTOpamm
AO/MKHO OCYLLECTBNSATLCS B COOTBETCTBMU C TPeOOBaHUAMM K TEMMEpaType, BAXXHOCTU
M OKpyXalowen cpede, YyKa3aHHbIMM B MHCTPYKUMSX K TPAHCMOPTHOMY CpeacTBy.
TexHnuyeckoe ob6CnyxuBaHMe W pa3bopka JIMTUEBLIX AKKYMYNSTOPOB  AO/KHbI
BbINOMHATLCA, KOrJa KOpMyC akKyMynsitopa YWCTbIM M 6€3 MOCTOPOHHMX MpPEeAMETOB
0COBEHHO METaINYECKMX MHCTPYMEHTOB, M B BO34YXOBOAE HET 3arpsi3HEHWUN U B3BECH
abpasnBHbIX YacTuL.

(3) OnepatopaM 3anpeLlaeTcs AoMyCcKaTb KOPOTKOE 3aMblKaHWe NPy NOAKTHOYEHNM
M npoBepke nuTMEeBLIX 6aTapel, B MPOTMBHOM Criydae cuctema OyaeT cepbesHo
NoBpeXaeHa, a Haxoaswmecs no 651IM30CTy NtoaM MOryT NOYyYUTb TPaBMBb.

(4) INTUN-MOHHBIE aKKYMYNSITOPbI CNeAyeT XpaHWUTb BAanM OT UCTOYHUKOB Tensna,
OrHs 1 n3beraTtb NonagaHust NPSMbIX CONTHEYHbIX STyden. JIMTUN-MoHHble 6aTapen Henb3s
MoMellaTb B XMAKOCTb (HanpuMmep, BoAy, PacTBOpUTENb) WM B Cpedy C BbICOKON
BNIAXXHOCTbIO, 4TOObI M36eXaTb MOBPEXAEHWW, BbI3BAHHbLIX YTEYKOW WM KOPOTKUM
3aMbIKaHUEM.

(5) YcraHoBKka, BBOA B 3KCN/yaTaumio M 06CnyXuBaHMe NUTMEBLIX GaTapen B
AOXASIMBYKD U CHEXHYIO norogy AO/MKHbI BbIMOMAHATECA B MOMELLEHMKN, YTOObI
NpeaoTBpaTUTb KOPOTKOE 3aMblkaHWe, BbI3BAHHOE MOMagaHUeM [OXAEBOW BOAbl B
CUCTEMY NIUTUMN-MOHHBLIX BaTapen.

(6) U3-3a npoTokona CBSI3W MeXAy YnpaBfeHWEM NUTMEBLIMM 6aTapesMn U
TPaHCMOPTHLIMW CPEeACTBaMM 3amnpeLLeHO 3aMeHsITb IMTUEBbIE BaTapen C 0AMHAKOBbLIM
HaNpsH)KEHWEM W EMKOCTbIO Ha pa3HblX TPaHCMOPTHbIX CpeacTBax 6e3 paspelleHus
3aBojAa Npou3BOAMTENS.

(7) 3anpelwaeTca cMewuBaTb  JIMTUN-MOHHbIE  AKKYMYNSITOPbl C  APYTrMMM
aKKYMynsiTopaMu B OAHOM 060opyaoBaHuW. [leped YCTaHOBKOWM aKKyMynsiTtopa B
obopyaoBaHue, ybeautecb B UX COBMECTMMOCTM WM MOSIHOM COOTBETCTBUMW MOAENM
aKKYMynsiTopa 1 Moaenun obopyaoBaHums.

(8) AWMKM  NUTUA-UOHHBIX aKKYMyNSTOPOB  CleayeT  TPaHCMoOpTUPOBaTb U
nepeMellaTb CTPOro B COOTBETCTBMM C MpaBwunaMn 6e3 Kakmx-nnmbo HecTaHAapTHbIX
(HeyMecCTHbIX) onepauuii, Takux Kak 6yKCMpOBKa, MOAHSATME U Yaapbl HOraMu, BOJIOYEHUE,
6pocaHue 1 T.4., KOTOpbIE MOTYT BbI3BaTb MEXaHWYECKMNE BO3AENCTBMS HA aKKYMY/ISITOPbI.
Takvne BO3AEWCTBUS, KakK MafeHue, yaapbl W HaXaTusi MOTYT MOBPeAUTb aKKyMynsaTop.
Hannune MexaHM4Yeckumx MOBpeXAEHUA Ha kopnyce (cneabl BCKPbITUS, COpPBaHHbIE
Wamubl 60NTOBLIX COEAMHEHWI, COpPBaHHbIE MIOMObI, BMSITUHbI, LapanuHbl U T.4.)
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aHHYNMPYIOT  rapaHTUMHbIE  06s13aTenbCTBa. KaTeropuueckn  3anpellaeTcs
nepeaenbiBaTh, NEPEBOPaUMBATL U 3aMEHSTb KOpnyca IMTUEBBIX HaTapel.

(9) Heobxoanmo obecneunTb MpaBubHOE COEAMHEHME M HOpMasbHyto paboTty
CUCTEMbI YNpaBneHusl NUTMEBOW baTapeel, HE3aBUCUMO OT TOr0, 3aPSKAETCS OHa WK
pa3psKaeTcs, a Takke obecneymBaTb HOPMasibHYHO CBSI3b MeXAY CUCTEMOWN ynpaBneHus
nMTneBon 6aTapeen n CUCTEMON TPAHCMOPTHOrO CPeACTBa.

(10) JIUTMN-MOHHbIE AKKYMYNSITOPbl 3arpeLlaeTcs npukacaTbCs M pa3MellaTtb
BMeCTe C npeaMeTamy, KOTopble MOryT Bbi3BaTb KOPOTKOE 3aMblKaHue. 3anpeluaeTcs
NpUBNMXKATLCA K JIMTUN-MOHHBIM aKKyMynisiTopaM OCTpbIM NMpeaMeTaM U paboTHUKaM B
odexae n akceccyapax uM3 MeTanna.

(11) Mepuoanuyeckn npoBepanTe WHGMOPMaUMIO O NUTUEBBLIX baTapesix,
oTobpaxkaeMyo aBTOMOOU/bHBIMM CYeTYMKaMKU. ECnn ecTb Kakne-nnbo npobnemsbl, He
OTKpbIBaWTE M HE 3KCM/yaTUpynMTe 6aTapelHbll OTCEK CaMOCTOoATeNbHO. HemeaneHHo
CBSIXMTECb C COOTBETCTBYIOLLMM TEXHUYECKUM NEPCOHANIOM /1 NONYYEHWUS AaNbHENLLINX
yKa3aHuh.

(12) HecaHKumMoHMpoBaHHasa pa3bopka, NOBpeXAEHNE N YCTaHOBKA KOMIMOHEHTOB
NUTNEBON BaTapen CTPOro 3anpeLleHbl. 3anpeLlaeTcs pa3bupaTtb NUTUEBLIE baTapen unm
rpynnbl  nuTHeBbIX 6GaTape 6e3 paspelleHMss BO  M36eXaHMe  OMnacHOCTW.
HenpodeccmoHanbHbiM  paboTHMKAM 3aMpeLlaeTcs 3aMeHsiTb MHTepdenc nepeaayu
AaHHbIX U NHTEepdenc cbopa HanpsXKeHUSI CUCTEMbI YMNpaBneHUs NUTUEBON baTapeen,
4yTo6bl NPeaoTBpaTUTL NOBPEXAEHME KOMMOHEHTOB CUCTEMbI KOPOTKMM 3aMblKaHUEM U
Aaxe Bbi3BaTb noxap. B uensax 6e3onacHoctn  Heobxoaumo  cobnioaatb
npeaynpexaatowme 3HaKu.

(13) Ecnu onepatopbl 0bHapyXaT Nobylo U3 Cneayolmx CUTyauun Unmn y Hmx
BO3HUKHYT Kakue-nnbo onaceHnss no nosoay 6e3omacHOCTM npoaykTa, CHavana
BbIK/IIOUMTE TPaAHCMOPTHOE CpPeACTBO W NPUMUTE Mepbl, TakKMe KaK OTKIYEeHME
MCTOYHMKA MUTaHWs, 4TObbl 0becrneunTb 6€30MacHOCTb KakK onepaTtopoB, Tak W
TPaHCNOPTHOro CpeAcTBa, 3aTeM HEMeAIeHHO CBSHKMTECh C COOTBETCTBYIOLLMM NepcoHan
NS fanbHenwero pykoBoAcTBa. MpeanaraloTcs cneayowme peLleHms:

1. MNpn nosiBNeHMM NPU3HAKOB MeperpeBa, 3aAblMIEHUs], UCKPEHNS obpaTuTechb K
COOTBETCTBYIOWUMM  CNEeUManucTtamM Aansl  3KCTPEHHONO  PEMOHTA;  MOBPEXAEHUE
aKKyMynsTopHo  6aTapeu  (HanpuMmep, paspbiB), YyTeuka 6atapeun;  Kopnyc
AKKYMYNSTOPHOW CUCTEMbI U LLIHYP NUTaHUSI HAXOAATCA B BOJE.

2. Mpn 0BHapy>XeHWM pa3pbiBOB WM MOBPEXAEHUNA LUHYpPa MWUTAHWUSA, BUIIKMU,
YANMHUTENS, 3alUMTHOIO YCTPOMCTBA 06paTUTECh K COOTBETCTBYHOLUMM TEXHUYECKUM
cneumanucTaMm ans NpoBeAeHMst KanuTasbHOr0 PEeMOHTA; WAW MNPU CTOSIKHOBEHUWU C
npobnemMamu, KOTOpPble He YrpoXawT NMYHON 6e3omacHocT wunnM  6e30nacHOCTy
TPAHCMOPTHBLIX CpeacTB, HanpuMmep, Korga TPaHCNOpTHOe CpeacTBO He paboTtaeT
HOPMasibHO.
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4, TpeboBaHM A K 3apsAiaKe JIMTUN-NOHHbIX aKKYMYJIATOPOB

(1) Awnana3oH TemnepaTyp 3apsaku 0-50 °C. JIMTUIA-MOHHbIE aKKyMYNSATOPbI HENMb3S
3apshkaTb npu TemnepaType Hwke 0 °C, 3a MUCK/IIOYEHNEM aKKyMYyNSaTOPOB C CUCTEMON
oborpeBa. Hu3koTeMnepaTypHas 3apsiaka Bbl30BET BblAeNIeHMe NUTUS U MOBAUSIET Ha
CPOK CNyX6bl MMTUA-NOHHBIX aKKYMYNSITOPOB.

(2) MecTo 3apsiaknM OO/MKHO 6blTb YMCTbIM U XOPOLLO BEHTUIMPYEMBIM, @ Takxke
BOAM OT NErkKOBOCMIAMEHSIIOWUMXCS U B3PbIBOOMACHbLIX MpeaMeToB. MCKpbl, OroHb,
PEMOHTHO-MOHTaXHble, CBapo4Hble paboTbl, B 30HE 3apsiAKM CTPOro 3anpeLleHb.

(3) OnepaTtopaM pekOMeHAayeTCs 3apshkaTb TOMbKO C MOMOLWbK LUTATHOrO
3apsiaHoro 06opyaoBaHMs, NOCTaBAsSeMoro ¢ 06opyaoBaHMeM OT Npon3BoanTens, YTobbl
MaKCMMaNbHO MOBLICUTb 6€30MaCcHOCTb IMTUM-UOHHBIX aKKyMYynSTopoB. YbeanTtech, UTo
Bbl MPaBWUbHO MOAKYUAN MONOXUTENbHBLIA U OTPULATENBHBIN MOMKOCA, U HAKOrAa HE
BbINONHANTE 06paTHYtO 3apsaKy Mbo obpaTHOe NoAKIUEHHeE.

(4) MNocne TOro, Kak akKyMynsitTop MOMHOCTbIO 3apsiAUTCS, BOBPEMSI OTKIHOUUTE
3apsaHbin kabenb, uTobbl M3bexaTb Apyrvx npobnem ¢ 6e30MacHOCTbIO, TaKMX Kak
nepesapsa v neperpes.

(5) Bo Bpemsi 3apsiaku NUTMEBLIX 6GaTaperd MOXET MNPOM30MTUM HewTaTHoe
npekpalieHve 3apsakn. Hanpumep, ecnu 3apsagHoe HanpskeHne C/IMLLIKOM BblICOKOE Min
3apsiAHbIA TOK C/MWKOM BeNWK. JTO SB/IEHME ONpeaensieTcs Kak «AHOMasbHoe
npekpawieHve 3apsakm». Korga aTo nponcxoauT, 3TO MOXET yKasblBaTb HA YTEUKY Wn
npobov nuTMeBbIX GaTapen WM O0TKa3 HEKOTOpbIX AeTanen. [epea BO306HOBNEHMEM
3apsaKknM HeobxoaMMO yBeAOMUTb COOTBETCTBYHIOLUMX TEXHUYECKMX CheuvannctoB Ans
MOSIHOWM MPOBEPKU, BbISICHEHUSI MPUYNH U UX YCTPAHEHWS.

Tpe6oBaHusa K pa3psaaKe IMTUN-NOHHbIX aKKYMYNSAITOPOB

(1) Ownana3oH TemMnepatypbl HarHeTaHus -20-60 °C.

(2) Korga HencnpaBHOCTb NUTUEBOM 6GaTapen o6Hapy>XMBaeTCs Ha AUChiee BO
BpeMs 3anycka WM 3KcrayaTaumMuM TPaHCNOPTHOMO CpeacTBa, cneayeT BbISCHUTb
MPUYMHY HEMCMPABHOCTM B COOTBETCTBMM C KOZAOM Ha AMCM/IEE U rpapUKoM MHCTPYKLMM
MO TPaHCMOPTHOMY CPEACTBY, @ TEXHWYECKUA MepCcoHan AO/MKEH ObiTb yBEAOMMEH O
HeobX0AMMOCTM YCTPaHEHMS1 HEUCMPABHOCTU.

(3) Mepen obcnyxnBaHMEM MM PEMOHTOM HEO6X0ANMO Y6eanTbCs, YTO NUTUEBBIE
b6aTapeu 3apspkeHbl He MeHee YyeM Ha 50%.

(4) Ana  npenoTBpalleHns  MOBPEXAEHUN NUTUEBBLIX 6aTapel, BbI3BAHHbIX
Yype3MepHOW pa3psiakon, HEOBXOAUMO CBOEBPEMEHHO 3apshkaTb NUTMEBblE GaTapew,
Koraa npvbop nokasbiBaeT CUrHan TPEBOrn O HU3KOM 3apsiae.

5. Tpe6boBaHus NO TPAHCNOPTUPOBKE U pa3rpyskKe
(1) Koraa nUTUM-MOHHBbIE aKKYMYSITOPbl HE06X0AMMO TPaHCMOPTMPOBaTb, KpanHe
Heobx0ANMO HaAEeXHO ynakoBaTb UX.
(2) K HapyXHbIM yrnakoBKaM [OMKHbI ObITb NPUKPENIEHbl 3HAK 3aWUTbI OT AOXKASA
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M BNAXHOCTWU, 3HAK BBeEpX, 3HaK bepexHoro u 6epexHoro obpalieHuns. B cnyyae
NOBPEXAEHMS1 YNakoBKKW, b6aTapelrHble OTCekM HeobxoaMMO MOAHATb BBEPX COMacHO
3HaKy.

(3) Ecnn nutmnesble 6aTapey CMeLWalTCs WM BblAABAMBAIOTCS M3 YMAKOBKU BO
BpeMSi TPAaHCMOPTUPOBKM, HEO6XOANMO TLIATENBHO UX NPOBEPUTD, YTObbI Y6eanTbCs, UTo
nuTneBble baTapen He NoBpeXaeHbl NN He AedOopMMPOBaHbI. B ciyyae nosiBneHns aniMma
WM UCKP HEMEANEHHO OTOMAMTE Mofarnblue OT MeCTa MPOMCLIECTBUS U YBEAOMUTE
NpoeccnoHanbHbIX TEXHUYECKUX CNEeLnanmncToB.

6. TpeboBaHNA K XpaHEHUIO

(1) Xpauutb nuTMeBble 6GaTapeu cnegyeT B UMCTbIX W BEHTUMPYEMBIX
NOMeLLEeHnsX C TemnepaTypon okpyxatowen cpeabl oT -10 go 35 °C (pekoMeHayemas
Temnepatypa xpaHeHus oT 0 ao 25 °C). AKKyMynsaTopbl 4UTENbHOro XpaHeHus (bonee
3 MecsaueB) cneayeT pasMmellaTtb B cpeae ¢ Temnepatypour 25 £ 3 °C) n OTHOCUTENBHOM
BNAXHOCTbO 65 (£ 20%).

(2) CnepyeTt mn3beratb KOHTaKTa MTUEBOM HaTapen C arpeCcCMBHLIMU XMMMKATaMM
WM rasamu, 4TObbl MpeaoTBpaTUTL  KOPPO3MKO  NUTMEBOM 6GaTapen wnn  ee
COEAMHUTENbHbIX YacTel, BANSIOLLYIO Ha BHELLHWA BUA U CPOK CNy>6bl 6aTapeu.

(3) XpaHute nutneBble 6aTtapen BAanu OT OrHS M UCTOYHWMKOB Tenna, Npu 3TOM
AepxxuTe 6atapen Cyxmmu.

(4) XpaHeHue TpebyeT Tenaomsonaumm, BOAOHENPOHMLIAEMOCTH n
Mbl/IEHENPOHNLIAEMOCTUN. Yb6eauTecb, YTO 3aliMTHAs KpblKa Hag KOpnycoM NIUTMEBOM
6aTapewu nNfoTHO 3akpen/eHa 6e3 nedhekToB 1 NoBpeXxaAeHNA. BaTapelnHbln 0TCeK A0MKEH
6bITb MOKPBLIT U30MAUMOHHLIM MaTepuasioM U 3arepMeTU3MpoBaH, €C/iM Ha HeM HeT
YMNOTHUTENBHOW KPbILLKM.

(5) Mpu xpaHeHun nuTMeBbIX GaTapelr 3apsa AomkeH 6biTb Bbiwe 30%. Bo
n3bexxaHne 4Ype3MepHOW paspsiakuM Npu ANUTENbHOM XpaHeHun (6onee 3 MecsiueB)
aKKYMYNSATOpbI CrieAyeT 3apsXXaTb perynspHo, noaaep)kmeas yposeHb 3apsiga 50% -80%.

(6) Ons ponrocpoyYHOM CTOSIHKM TPAHCMOPTHBLIX CPeAcTB HeobxoaAMMO OAMH pa3 B
MecsiL NpoBOANTL NPOBepPKY 3apsaa. Nocne nposepku ybeamTech, YTO 3apsag CocTaBnseT
oT 50% no 80%. 3apsianTe ero 4o HeO6XoANMOW CyMMbI, €C/IM 3apsiaa HeAOCTATOYHO.

(7) JlutneBble 6aTapen, KOTOpble ANUTENbHOE BPEMS MNpPOCTaMBalOT, TpebyioT
MepVoaMYECKON aKTMBaUMM 3apsfda-paspsiaa U CTaHAApTHOrO uUMKna 3apsaa-paspsiaa
OOMH pa3 B MecsU,.

Bo Bpemsi aKkcnayaTauum BWIOYHOIO MOrpysuvMka HeobxoamMmo cobnogaTb
OCTOPOXHOCTb WU CBOEBPEMEHHO perynnpoBaTb, MPOBOAUTL CEPBUCHOE U TEXHWYECKoe
obcny>knMBaHue, YTo6bl BUMNOYHBI MNOrPYy34MK OCTaBasiCs B XOPOLIEM COCTOSHUMW.

(1) 3ameHuTe TpaHCMUCCMOHHOEe Macno B anddepeHumane M peaykTope nocsne
TOro, Kak HOBbIM rpy30BuK npopabotaet 100 yacos.

(2) OTperynupyiTe 3a30p Mexay Beaylled U BEAOMOW LUECTEPHAMU B peayKTope
Nocne TOro, Kak HOBbIA FPy30BUK MpopaboTaeT

200 yvacos.
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(3) ObcnyxuBainTe ABUraTeNb, 3NEKTPUYECKUA KOHTPONNEP W aKKyMynsTop B
COOTBETCTBUM C UX PYKOBOACTBAMMW.

(4) Pa3 B MecsiL NpoBepsITE BCE 3ar/yLLUKW.

(5) He mMoiTe rpy30BMK C MOMOLLbIO LWIMApULA C BOAOW. Mcnonb3oBaHMe rpy30BuKa
Ha ynuue B A0XA/MBbIN A€Hb 3anpeLLeHo.

(6) OumnctuTe OT NbN POTOINEKTPUYECKYIO MY(TY BbIKHOUYATENS rMapoMoTopa.

(7) OumncTnTE U BbICYLLUTE NOBEPXHOCTb BaTapeun 1 YacTo yaansmTe nbib.

(8) Mocne wCNONb30BaHUSI BWMIOYHONO MOrpy3ynMka Heobxoaumo MNpOBOAMTL
nepuoanyeckoe TeXHMYeckoe obCny>KmBaHme B COOTBETCTBMM CO CEAYIOLNM MEPEYHEM.

Mepuoa
DneMeHThl CopepxxaHue obcnyxxmBaHust KoMmmeHTapumn
obcnyxuBanHms
MoawunHukKKn koneca
3amMeHa 1200 yacos
BWJIOYHbIX 3aXBaTOB
Koneco 3amMeHa 1200 vacos
3ameHa npw
YnnoTHeHune 3ameHa 1200 yacos obHapyxeHuu
noBpexaeHns
3aMeHa KOHCUCTEHTHOWM
Kopobka nepepau 1000 yacos
CMasku
M'Mapasnnyeckoe Macno 3aMeHa 1000 yvacos
3aMeHa npwm
MacnsHas Tpybka
Py 3amMeHa 2000 yacos 0BHapy>xeHun
BbICOKOrO AaBfieHns
noBpexaeHns
Cetuathblvi punbTp
rMapaBInMYecKoit Ouncrka 1000 vacos
€MKOCTH
o MpoBepka yronbHbIX LWETOK U
MNpuBogHON MOTOP poBepka y 1000 yvacos
NOALIMIMHUKOB
MpoBepka yronbHbIX LWETOK U
MoTop ynpasneHus poBepka y 1000 yvacos
NOALLMMHUKOB
MoTop MacnsiHoro MpoBepkKa yronbHbIX LLETOK K
P poBepkay 1000 yacos
Hacoca NOALLMMHUKOB
No Henonagku Bo3MoxHas npuumHa YcTpaHeHue Henonaaku
(1) Cropen npenoxpaHuTenb NPUBOAA KOHTpONepa CMeHuTb
(2) BuIKmtouaTenb NUTaHIUS NIOXO MOACOEAMHEH U OTpeMoHTMpOBaTbL MK
noBpexaeH CMEHUTb
He ynaeTca 3aBectu
(3) Cropen npefoxpaHuTenb MMaBHOro Npusoza CmeHuTb
norpy3umk (0Tka3s rnaBHOro =
nyckatens) (4) DNeKTPUYECKMI 3aMOK M/IOXO MOACOEANHEH UK OTpeMoHTUpOBaTbL UNK
1 noBpexaeH CMEHUTD
(5) coeaMHEHME C aKKyMyISTOPOM HEMOTHOE MK
3aKkpenuTb
OTCyTCTBYET
MoabeMHUK-3arpy3unK He (1) Norpysunk He NOAAAETCS YNPaBEHNIO, NOTPY3UMK OTpeMoHTUpOBaTbL UNK
3anyckaeTcs (0Tka3 rnaBHOro CTOMT Ha TOpMO3e CMEHUTb
nyckatens) (2) MOTEHUMOMETP MMEET HEMNOTHBIM KOHTAKT WK OTpemMoHTVpOoBaThL UK
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Ne Henonagku

Bo3MoxHas npuumHa

YcTpaHeHue Henonaaku

ocnabneH bont

CMEHUTD
(3) CrioMaHa MarHuTHas KaTyluka MOTopa Wiu Mioxo OTpeMoHTUpOBaTbL UK

NoAcoeaMHEHa KneMma CMEHUTb
OTpeMoHTUpOBaTbL UNK

(4) MNOXO0 NOACOEANHEH HAKOHEYHMK MyCKaTeNs

CMEHUTb
OTpeMoHTUpOBaTbL UNK

(5) Otka3 3nekTpornathl ¢ Tunom Tpybku MOSFET P CMe:VITb

(6) OrpaxnatoLuii 6pyc He ONYLLEH UK NOBPEXAEH
nepexntoyatens bpyca

OnyCTUTb, OTPEMOHTUPOBATL
N CMEHUTD

BUNOYHbIA MOrpy34MK MOXET

@ lnoxo nozAcoeavHEH Unu Cropen nyckaTenb

OTpeMOoHTWpOBaTbL MK

CMEHUTD
2 nepeMeLLaTbCs TOMbKO
y OTpeMoHTUpOBaTbL UK
Bnepes (MM TONbKO Ha3aa) (2) Henonagkv c anekTponiaToit CMEHIT

BunouHbIA norpy3unk He

MoBpeXaEH HAKOHEYHWK MycKaTens, NyckaTe/b He
OTXOAWT MPU KOHTAKTE C HUM

OTKMOYUTb NUTaHKE

aBapuiiHbIM CriocoboM,

CMEHUTb HaKOHEYHMK
nyckaTens

3 OCTaHaBNMBAETCA NpU
nepemeLyeHnm
4 OTKMI04aTCS TOPMO3a

(1) Mnoxoit KOHTAKT UN MOBPEX/EHNE TOPMO3a

3aTaHyTb 60NTbI UK
OTPEMOHTMPOBATh TOPMO3a

(2) W3HoC NnacTuHbI TOpMO3a

CMEHWUTb MNACTUHY TOpMO3a

@  MoBpexaeHo pynesoe YCTPOMCTEO.

OTpeMoHTUpOBaTbL UK

aKKyMynsTopa

CMEHUTb
OTpeMOoHTUpOBaTbL UK
OTKa3 B ynpasneHum (2) [iBuraTens pynesoro ynpasneHus NoBpexX/IeH
5 CMEHUTb
@  MoBpexaeH MOTOP MACISIHOTO HAcoca repair or change
o OTpeMoHTUpOBaTbL UNK
3  YTeuka Tpyb6ONPOBOAHOM CUCTEMbI YTPABNEHMS!
CMEHUTb
MpOYMCTUTL UAN 3aMEHUTb
(1) Nepenaya 1 NOALMMHUK 336110KMPOBaHbI
6 Tsbxeno, C LWyMOM BpaLyaeTcs MOALUMMHUK
PYNb, MOTOP MeperpyxeH (2) B noAWMMHMKE MMEETCS 3a30p OtperynupoBsaTb 3a30p
(3) noBpexaeH NOALMIMHUK NEPEAHEro Koneca 3aMEHMTb MOAWMIMHMK
(1) NeperpyxeHbl YMEHbLLUMTL Harpy3ky
OTperynupoBatb, NOBbLICUTbL
(2) CMILKOM HU3KOE JaBNEHNE NMEPEnyCKHOro KianaHa
[aBneHue
(3) AHOManbHas yTeYKa BHYTPY LMIMHAPA NOAbEMa 3aMeHUTb YNIOTHEHNE
Jl06aBuTb Haanexatllee
KONMYECTBO
(4) HepoCTaTouHO rMAPaBNMYECKOro Maca
(UNbTPOBaHHOMO
TMAPABNNYECKOr0 Macna
BunouHble 3axBatbl He (5) HenocTaTouHbIi ypoBeEHb HaMPSHKEHMS! SapAauT
MoAHMMAIOTCA akKymynstopa
. OTpeMoHTUpOBaTbL UNK
(6) MoBpexXzaeH pyyHOI MyNbTUKNAMNAH
CMEHUTD
OTpeMoHTUpOBaTbL UNK
(7) MoBpexaeH MOTOP MACSHOTO Hacoca
7 CMEHUTb
y OTpeMoHTUpOBaThL UNK
MOBPEX/AEH MacnsHbli Hacoc
CMEHUTb
YpesBblUYalHO Mariblii YPOBEHb HAMPSKEHMS
@ P P 3apaanTb
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Ne Henonagku Bo3Mo)xHas npuumnHa YcTpaHeHue Henonaaku
INEKTPUYECKMI 3aMOK He OTKPLIBAETCS WK OTpeMOoHTUpOBaTb UK
noBpexaeH CMEHUTb
(1) BHyTpeHHsst CTOIKa neperpyxeHa unu OTpemMoHTHpOBaTb UK
AedopmmposaHa CMEHUTb
(2) BHelwHsst CTOMKA NEperpyxeHa uim OTpeMoHTUpOBaTbL UK
necopMMpOBaHa CMEHUTb
y OTpeMoHTUpOBaTbL UK
(3) Koneco BpalleHns CTOMKN 3a6710KMPOBaHO
OTPerynnpoBatb

BunoyHble 3axBathl He
8 . OTpeMoHTHpOoBaTbL UNK
OMyCKaTCS Mocne NogbeMa (4) HanpaBnsowwas WraHra CTOMKM NorHyTa
OTPerynnpoBatb

OtperynupoBaTb

(5) 3a6710KMPOBaH K/1arnaH perysmpoBKM CKOPOCTY
(6) INEKTPOMArHUTHBIA KNanaH He BbIEN 13-nof
KOHTpOnS

YCTpaHWUTb Henonazaku

OTpeMoHTUpOBaTbL UK

(7) Cnaboe HaTsxeHue Lenu
NnoATAHYTb LEnb

OTpeMOoHTHpOBaTb MK
CMEHNTb
[lo6aBuTb anekTponuT
3aMEHMUTb 3NEKTPOAUT

MoHWxXeHWe ypoBHS (1) NoBpexaeH oTaAENbHbIA aKKyMyNSTOp
9 HanpsHKeHus

(nocne 3apsiakm)

(2) Hu3KMil YPOBEHB XMIKOCTU B aKKyMyNSTOpE
(3) psi3b B 3nexTponUTE

3}'IEKTpVIl-IeCKa$| cXeMaTnyeckad anarpamMma
JaTymnk 4yacToThl

Speed encoder Turn lamp switch MNepekntoyatens naMn

BpaLleHuns
Y
Handheld unit cTarioska pytroro Left brake lamp Jlamna neBoro TopMo3a
ynpasneHus
. . n
Receive MonyueHune Right brake lamp amna npasoro
TOpMO3a
Send OTnpaBneHune Red KpacHblii
Phase A, Phase B ®aza A, ®a3a B Left front lamp MNepeaHsis neeas gapa
Seat SW CnaeHne Left rear lamp 3aaHss neBas ¢apa
accelerator Akcenepartop Yellow XenTbii
— PerynupoBka .
Accelerator adjusting ryamp Flasher MpobneckoBbI MasHOK
akcenepaTopa
Accelerator pedal Menanb akcenepatopa Width lamp MonepeyHas dapa

Backward request

3anpoc obpaTHoro

Right front lamp

MNepenHas npasas

[ABVKEHNS apa
3anpoc nNpsaMoro .
Forward request Right rear lam 3aaHsas npaBas ¢apa
q BVKEHIS g p It p Pap
Brake Topmo3s Headlight Mapa ronoBHOro ceBeTa
Main contactor naBHbIN NyckaTenb Rear lamp 3agHsa dapa
. MpsaMoe/obpaTHoe
Forward/backward shift P /06p Horn button KHonka curHana
nepemeLlleHne
Foot pedal HoxHas neganb White Benbii
3BYKOBOW cUrHan
Rev buzzer 4

obpaTHOro xoga
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7. FapaHTHiiHbIE 06513aTeNbCTBaA

Bcto Heobxo0aMMYy0 AOKYMEHTAUMIO HAa NPOAYKLUMIO MOXHO MOSTyYMTb, 06paTMBLUNCD
B nnmnan nnn K NpeacTaBUTeNto/annepy B BalleM permoHe/cTpaHe.

FapaHTUMHBIN CpOK YycTaHaBnuBaeTcs 12 mecsueB mnm 1200 MOTOYacoB CO AHSA
NpoAaXKu KOHEYHOMY noTpebuTento.

MonesHblM Cpok aKcnayaTauunm — 5 (NaTb) NET Npu ycnoBum cobnioaeHns Bcex
NpaBw 3KCAyaTaunm n TEXHNYECKOro 06CTy)KMBaHUS.

KoHcepBauus obopyaoBaHus He NpeayCMOTpPeHa 3aBOAOM U3rOTOBUTENEM.

O6wue ycnoBus rapaHTUm

FapaHTUMHOE 06CNy>XXMBaHME OCYLLECTBASETCS, €CNM MPUUYMHON HEUCNPABHOCTM
obopyfoBaHUS CTano MCNosib30BaHME 3aBOAOM W3roTOBUTENIEM  HeKauyeCTBEHHbIX
MaTepuanos, HapyLlleHne TEXHOMNOMMKN NPon3BOACTBa, AoNyLleHne bpaka obopyaoBaHus
M ero OTAENbHbIX Y3/10B, arperatoB M COCTaBHbIX YacTel. YCTpaHEHNE HEMCNPABHOCTM
MOXET OblTb OCYLIECTBNIEHO MNPOBEAEHMEM PEMOHTA WM 3aMEHbl HEWUCNPaBHON
Aenanv/ysna arperarta, a Takke obopyaoBaHWs B LEenoM (TONbKO ANS Clyvaes, KOraa
PEMOHT M BOCCTaHOBNEHNE 060pyAOBaHNS HEBO3MOXHO OCYLLECTBUTD).

MNpn 3ToM nNpaBO Bblbopa BbLINOMHATL PEMOHT MO0 3aMeHy, a TaKXe KakuM
CNOCO60M BbINONHATL PEMOHT, NPUHAANEXMT pabOTHMKAM CEPBUCHOMO LIEHTpA.

3aMeHeHHble AeTanuM  nepexoasT B COBCTBEHHOCTb  CEpPBUMCHOMO  LIEHTpa.
FapaHTUMHBIA CPOK Ha AEeTann W KOMMMEKTylowue arperaTta, 3aMeHeHHble nnbo
OTPEMOHTUPOBAHHbIE B paMKax rapaHTUAHOrO 06CNyXXMBaHWS, UCTEKAET OAHOBPEMEHHO
C UCTEYEHNEM rapaHTUMHOro CpoKka Ha obopyaoBaHue.

B uensx onpeneneHvsi NpMuMH OTKa3a W/WK XapaKTepa MOBPEeXAEHWUN U3aenus
NPOM3BOAMTCA AMArHOCTUKa obopyaoBaHusi cpokoM 10 pabounx AHeM C MOMeHTa
nocTynnenns o6opyaoBaHUsi B CEPBUCHbIM LEHTp. [0 pe3ynbTaTaM AMarHOCTUKM
NPVHMMAETCS peLleHne O peMoHTe u3genus, NMbo oTkase B 06Ciy>KmBaHuK. Mpu 3TOM
n3penve NpPUHMMAaEeTCs Ha ANArHOCTUKY TOSIbKO B MOSIHOM KOMMMEKTaUMKn, Npy Hanmuum
nacrnopTa C OTMETKOWN O AaTe MpoAaXu U WTaMnoM opraHu3auMmn-npoaasua.

FapaHTUiiHbIe 0653aTeNbCTBa HEe PacnpoCTPaHSAIOTCA Ha:

1. Yiwep6, npuumMHeHHbIN ApyroMy o60opyaoBaHuto, paboTatolemMy B CONPSHXXEHUN C
AAHHOW TEXHUKOW;

2. BbicTpoM3HalLMBaOLWMECS 3anacHbIe YacTu;

3. O6bIYHbIA (HOPManbHBbIN) M3HOC 060PYAOBAHUS B MPOLIECCE SKCMyaTauum;

4. TT0NIOMKW, KOTOPbIE BO3HUK/IM MOC/E UCMO/b30BaHUs 060pya0BaHMS COBMECTHO
C APYrMM He NoAxXoAsaLwmM ans 3Toro obopyaoBaHUEM;

5. MonoMkn, Bbi3BaHHbIE (HOPC-MAXOPHLIMU OBCTOSATENLCTBAMW, HECYACTHLIMM
CnyyYasiMu, CTUXMUHbIMKM  6eACTBMSIMKW, MNpeAHAaMEPEHHbIMU WM HEOCTOPOXXHbLIMMU
AENCTBUAMM COBCTBEHHNKA 060pyA0BaHMS! UM MPUBNEYEHHBIMU UM NTMLL@AMU WU TPETBUX
N, B TOM YUCNE MPU OCYLLECTBNIEHUM TPAHCMOPTMPOBKU. A TaKXe NtobbiIM BHELIHUM
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Bo3aencTBneM  (DU3NYECKMM, XUMUYECKUM, 3SNIEKTPUYECKMUM), HEBPEXHOCTHIO B
obpallleHnKn, CaMOCTOSITENIbHbIM PEMOHTOM (MoauduvKaumen), npeHedbpexeHnem B
06CNyXXMBaHUN N XpaHeHUN, HecobntogeHNeM pernaMmeHTa TEXHNYECKOro 06CnyXXnBaHus;
6. T[loNOMKM, BbI3BaHHble HEMPABW/IbHBIM  MOHMMAHWEM  MHCTPYKUMM MO
3KCMyaTaumn, Co3HaTeNbHbIM MK ClyYaHbIM, PaBHO Kak 1 ee HecobntogeHmeM.

FapaHTUiiHbIE 06513aTeNbCTBA NOJIHOCTbIO aHHY/IMPYHOTCA B C/lyuyasX:

1. WcTedeHna cpoka rapaHTum;

2. Hanuuusi noBpeXxaeHui, BbI3BaHHbIX MOMNagaHMEM BHYTPb arperata
MOCTOPOHHMX MPEAMETOB, BELLIECTB, XWAKOCTEMN, YaCTUL, U Nbiw;

3. Hanuumsa paspylueHus aetanein co cnegamm XMMMYECKOM KOPPO3UK, @ TaKXkKe
MEXaHWUYECKNX NMOBPEXAEHNN;

4. HecobntogeHus npaswn akcnsyaTauun obopyaosaHms nmbo ero Mcrnonb3oBaHus
He MO Ha3HaYeHuto;

5. YCTaHOBKM M 3KCrnslyaTauum 3aBefoMO HeucnpasBHOro obopyaoBaHust unn B
yCNoBusIX, NpOTMBOpEeYaLLMX NpasuiaM ero akcnayatauumu;

6. Mcnonb3oBaHMa HENOAXOAAWMX WM HeoaobpeHHbIX 3aBOAOM W3roTOBUTENEM
3anacHbIX YacTeln, arperaToB U 3/IEMEHTOB;

7. Hannumsa npsiMbiX M KOCBEHHbIX cneaoB cbopkun-paszbopkm obopyaosaHus u ero
COCTaBHbIX YacTen;

8. Obpa3oBaHusi aedekTa B pe3yfnbTaTe 3aMeHbl 3aMacHbIX 4YacTern unv npu
obcny>kmBaHuMn 0bopyaoBaHMs cneumanMcTaMm He aBTOPU30BaHHOMO CEPBUCHONO LIEHTPa;

9. Wcnonb3oBaHna pabounx xuakocten (Macna, CMasku, TONIMBa, U UHbIX TCM),

Mapka KOTOpbIX HE COOTBETCTBYET YyKa3aHHOM B nacrnopte (MHCTPYKUMM MO
akcnnayataumm), NMMbo nNpu mUx 3arpsisHEHUM N HEYAOBETBOPUTENIbHOM KayecTBe.

Mopspok nogaum peknaMmaummn:

FapaHTUMHbIE peknaMauun NPUHMMAlOTCS B TEYEHWE rapaHTUMHOro cpoka. [ns
3TOro 3anpocuTe y opraHu3aLuun, B KOTOPOKM Bbl Npnobpenn obopyaoBaHue, 6naHk ans
peknaMaunmn 1 MHCTPYKUMIO MO rnogave pekiamMaumun.

Ob6opyaoBaHMe, OTOCNAHHOE AMMEPY WM B CEPBUCHBIA LEHTP B YaCTUYHO WM
MOSIHOCTbIO pa3obpaHHOM BuAE, NoA AEWCTBME rapaHTUM He noanagaet. Bce pucku no
nepecbinke o6opyaoBaHusi AWNeEpy WM B CEPBUCHbIM LEHTP HeCeT Bnaaeney
obopynoBaHusi.

[pyrne npeTteH3nn, KpoMe npaBa Ha becnnaTHoe YyCTpaHeHWe HeAoCTaTKoB
obopyaoBaHus, Noa AEUCTBUE rapaHTUM HE NOAMaAatoT.

BHUMAHME: NapaHTusa He pacnpoCcTpaHAeTCa Ha TEXHUKY, He UMeKoLLYI0
B nacnoprte WAM CEepBUCHOM JIUCTE OTMETOK O AaTte U MecTe NpoAaxwu,
npeanpoAaXKHOM NMOAroTOBKE, a TaK)Ke O MPOXOXXAEHMU BCeX MJ1aHoBbix TO,
npeanucaHHbIX NO perJiaMeHTy.
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FapaHTuUiHOE ob6cny)xuBaHue oCyLlecTBseTcs opraHm3saumem,
BbINOJIHAKOLLENA NepuoanyYecKoe TexXHuueckoe ob6cnyxumBaHue MexaHu3Ma.
OocTtaBka rapaHTMMHOW TEXHUKM [0 CEepPBUCHOro LuUeHTpa M obpaTHo
OCYLLEeCTB/ISAAETCA CWJIaMMU BJlageNbLa U 3a ero cyerT.

O6opyaoBaHue, He wuMeKOWee MApPKUPOBKM, C HEYUTaeMbiMM M
noBpeXXAeHHbIMU MH($pOpPMaLIMOHHBIMU Tabnnukamm (wuvnbamkamm)
CEepPBUCHbIM LIEHTOM He NPUHUMaeTCA.

Topryrowas opraHuMsaumMss HeceT OTBETCTBEHHOCTb MNO YC/IOBUMSIM
HacToOAWMX TrapaHTUMHbIX 0653aTeNnbCTB TONbKO B npegesax CyMMbl,
ynJiaueHHOM NoKynaTtesieM 3a faHHOoe usaenue.

Mpu ob6paweHun B Cnyxx6y cepsBuca Bnageney o6si3aH npeaocraBUTb
FapaHTUHDbIA TanoH, CepBUCHbIW NACNOPT, TOBAPHO-(PUHAHCOBbIE JOKYMEHTbI
M akT pexknamauumu. CepurHblii HOMEp U Moaenb nepefaBaeMON B PEMOHT
TEXHUKN AOJHKHbI COOTBETCTBOBATb YKa3aHHbIM B rapaHTUMHOM TaJiOHe.

PACLULNPEHHASA TrAPAHTNA!

Ana paHHoro obopyaoBaHUs eCTb BO3MOXHOCTb MPOASIUTbL CPOK rapaHTum Ha 1
(oavH) roga.

Ana 3Toro 3apernctpupyvite obopyaoBaHume B TeyeHue 60 [HeW CO AOHS
nprobpeTenns Ha oduLmanbHOM caiTe rpynnbl koMnaHuii TOR INDUSTRIES www.tor-
industries.com (pa3gen «cepsuc») u odopMuTe A0 roga AOMONHUTENBHOIO
rapaHTMMHOro obcnyxmBaHusl. [loaTBEpXXAEHMEM NpPeAoCTaBNEHNS  PacLUMPEHHON
rapaHTum aBnseTcs [apaHTUNHBIA cepTudmKar.

FapaHTMMHbIN cepTU(dUKAT AENCTBUTEJIEH TOJIbKO MNpPU  HaIUuuMm
AOKYMEHTa, NoATBepXXaaroulero npuobpereHme.

MepeyeHb KOMNIEKTYHOLKUX C OrPaHUUYEHHbIM CPOKOM FrapaHTUMUHOIO
o6cny)xmBaHus.

BHMUMAHME! Ha paHHble KOMMMEKTYOWME pacliMpeHHas rapaHTvsg He

pacnpoCcTpaHaeTcs.
KoMmnnektyrouwme Cpok rapaHTum
MepenycKkHOW KnanaH 1 CanbHWUKK 6 MecsueB
LUenb rpy3onoabeMHast n WecTepHU 1roa
AKKYMYJ'IFITO[)UVI 3apsaHoe 6 MecsLies
YCTPOUCTBO
Jsuratenb 1roa
TopMo3Has cucteMa 6 Mecsques
SneMeHTbl yrpasieHus 1roa
Koneca v noawmnnHMKu [apaHTusa OTCYyTCTBYET
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NHdopMaumsa aaHHOro pasaena AeUcTBUTENbHA HAa MOMEHT NevaTy
HaCTOSILLErO PyKOBOACTBA. AKTYyaslbHasi MHGOPMaLMsi O AENCTBYOLIMX
& npaBuiax rapaHTUMHOro o6cyXknBaHust onybnnkoBaHa Ha obuLManbHOM
canTte rpynnbl koMmnaHuii TOR INDUSTRIES www.tor-industries.com
(pa3gen «cepsuc»).
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CEPBUCHbI NACMOPT
NMACMNOPTHBIE AJAHHbIE

| MOAENb: \ | |

| CEPMAHBIA HOMEP: | | |

| rofl BbIMYCKA: | | |

[ AATA MPOAAXM: | | VA VA |

| TAPAHTUWAHbIN CPOK: | | |

NMH®OPMALINA O NPOJABLIE:

| KOMMNAHUS: | | |

| ABPEC: | | |
| KOHTAKTBbI: \ | TEN: |

CEPBUCHbIE OTMETKH

HacrosilumM ypocrtoBepsieM BbINOJIHEHME BCEX KOHTPOJIbHbIX onepauui u
MCNbiTaHWi. TexXHUKa NOJSIHOCTbIO YKOMIJIEKTOBaHa, MCMpaBHa M roTtoBa K
3KCNlyaTauuu.

M.IM.

OATA
OTMETKHM O MPOXOXAEHUN TO U PEMOHTA

PernameHt TO
PernameHt TO
PernameHt TO
FapaHTUAHbIA PEMOHT

MnaHoBbIA PeMOHT

[ata npoxoxaeHusa TO
UcnonHuTens

MokynaTenb 03HAaKOMWIICS C NpaBunamMm 6e30MacHOCTU U 3KCMyaTauny AaHHOMO U3Lenusl, C YCII0BUSIMU rapaHTUAHOMO
obcnyxxmsaHus. MokynaTtesnb nonyynn PykoBoaCTBO (MAcnopT) Ha pycckoM s3bike. TexHuka (obopyaoBaHue) nonydeHa B
MCMpaBHOM COCTOSIHUM, 6€3 BUAMMbIX MOBPEXAEHWUIN B NMOSHON KOMNIEKTHOCTU, NPETEH3MIA NO KAYeCTBY HE MMELD.

MokynaTenb M.IM.

y
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PerncrpauMoHHas KapTo4ka BbiNOJIHEHUA TEXHUYECKOro OGCJIY)I(VIBaHVISI n

peMoOHTa:
MepcoHan,
Bpemsi O6cnyxvBaemMasi | Micnonb3oBaHHbIN | BbIMOMHSIIOLLMN
DfIEMEHTHI KommeHTapumn
06Cny>KnBaHUs YyacTb mMartepuan paboThl Mo

obcny>knBaHuo
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KoMmmMmeHTapum KaveHTa:

SNeMEeHTbI

Bpems
nosiBNeHns
npobnembl

PacnonoxxeHwne
npobnembl

MpuymHa
Hernonaaku

YcTpaHeHue
Hernonaaku

KoMMeHTapum




