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Npeaucnosue

[aHHas WVHCTPyKUMS SIBNSIETC OCHOBHOM TEXHWYECKOW WHGopMauuen no
aKCnayaTaumn,  UCMNonb30BaHWO, 6e30MacHOCTN, TexXHWYeckoMy  06CiTyXXMBAHUIO
TPEXCTOPOHHEro caMoxoAHoro wTabenepa OPTS15 ¢ noaHuMatowlencs KabuHOMW.
NHCTpYKUMS BKIOYAET KOHCTPYKTMBHbIE 0COBEHHOCTU WTabenepa n npuHUMN paboThl,
TEXHUYECKME XAPAKTEPUCTUKKM, MOPAAOK 3SKChyaTtaumm, Mepbl MNpeaoCTOPOXHOCTY,
obLwme HencnpaBHOCTM N UX YCTPaHeHue, TPeboBaHUsl K TEXHNYECKOMY 06CNyXXMBaHMIO,
TPaHCMOPTUPOBKE W XpaHeHuto. lepen mcnonb3oBaHMeM wwTabenepa, noxanyucra,
BHMMATENbHO O3HAKOMbTECH C WHCTPYKUMEN MO 3KCMyaTauMnm W TEXHUYECKOMY
obcny>xuBaHuio, UCNonb3ymTe wWwrtabenep B CTPOroM COOTBETCTBUM C TpeboBaHWAMM
aKCN/lyaTauMm M TeXHUMYECKOro o6CnyXunBaHusl, OMUCAHHbIMA B WHCTPYKUMKW, 4TOObI
obecneunTb HagexXHyo 1 achdeKkTnBHYIO paboTy.

MNepen ncnonb3oBaHveM WTabenepa onepaTtopbl 40MKHbI BHUMATENBbHO NpoYMTaTh
[AHHOE pyKOBOACTBO M, nocne obyyeHuss 3KCryaTaumy, O03HaKOMUTbCS C
OMepPauMOHHbIMM  CCbISIKAMM U MOSIHOCTBIO MOHATb  TEXHUYECKUE XapaKTepUCTUKK
wtabenepa. HenpaBunbHas 3KCNyaTaLmsa UM BbIXOA 3@ paMKy TpeboBaHUN MHCTPYKLMK
MOryT MPUBECTU K YMEHbLUeHNO 3pdeKkTMBHOCTM paboTel WwTabenepa, COKpaLEHNIO ero
cpoka cny»6bl, @ TakxKe NPMBECTU K UHUMAEHTAM.

MNprMeYyaHue: COOTBETCTBYIOLIEE PYKOBOACTBO MOMb30BAaTENs [AO/MKHO ObiTb
BblAAHO HEMnoCpeACTBEHHO onepaTopaM wTtabenepa, 4Tobbl OHM MOMM BHUMATENbHO
NpoYnMTaTb W  WCMOMb30BaTb AAHHYK MHCTPYKUMIO W MPaBWIbHO MNPOBOAUTH
3KCNyaTaumio U TeXHMYecKoe 06cnyxuBaHve Ans NpoaseHns cpoka cnybel Wwrabenepa.

BHUMAHME! Bcs nHdopMaums, npuBeaeHHas B JaHHOM PyKOBOACTBE, OCHOBaHa
Ha AaHHbIX, AOCTYMHbIX HA MOMEHT neyaTu. [pon3BoauTENb OCTaBNSET 3a COH60M NpaBo
BHOCUTb M3MEHEHMS B KOHCTPYKUMIO usgenus 6e3 npeaBapuTenbHOrO0 YBEAOMIIEHWS,
€CNIN 3T U3MEHEHUS HE YXYALIAOT NOTPEOUTENBCKUX CBOMCTB U KauyecTBa NpoayKLUUK.
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1.0nucaHue m pabora

1.1 HasHauyeHue n3genus

LLitabenep camMoxoaHbIM Yy3konpoxoAaHbit OPTS ¢ nogHuMatowencss KabuHowm
NCNONb3yeTCs ANs TPaHCNOPTUPOBKM M LWTabenmpoBaHMs rpy30B Ha NOAAOHAX, LMPOKO
npuMeHsieTcs Ha dabpukax, B MarasuHax, Ha ckiagax M T.4. B pasHbIX cdepax. IT0
obopynoBaHue AN NOrpy304HO-pasrpy304HbIX paboT, OHO MOXET MCMOMb30BaTbLCA A1s
TPAHCMOPTUPOBKN BCEX BMAOB TSHXKENbIX MPY30B.

Ha camoxogHoM wTabenepe B KayecTBe WCTOYHMKA MUTaHMS WCMOMb3YHOTCS
AKKYMynSaTOpHble 6aTapen, a B KauecTBe ABuUratens — 31eKTpoMOTOp NeEPEMEHHOr0 TOKa.
Moabem BUN OCYLLECTBNSIETCS MOTOPOM MOCTOSIHHOrO TOKa M rMAPaBANYECKON CUCTEMON
npy nomowmM unnunHapoB. [locCKkoNbKy nepeMelleHve wTabenepa u nNogbeMm rpysa
OCYLLUECTBSAOTCA 3@ CYET 3MEKTPUYECKOW 3HEPruv, ero OTAMYAT 3KOHOMMYHOCTb,
BbICOKas 3(P@PEKTUBHOCTb, CTabUNbHOCTb WM MPOCTOTa YynpasnieHns, 6e30rnacHOCTb U
HaIEXXHOCTb, HM3KWIA YpPOBEHb LlyMa, OTCYTCTBME BbIXJIOMOB M T.A. Ha wTabenepe
ncnonblyetca b6atapes c HanpsbkeHneMm 80 B, 4TO 3HauMTENbHO MNPOANEBAET BpEMS
paboTbl OT OAHOW 3apsIAKM.

LWtabenep npegHasHayeH ans wWrTabenuposBaHMa U NepeMeLleHns rpy3oB Mo
TBEPAOMY M poBHOMY nosy. lMoaxoasiuas TemnepaTypa okpyxatowen cpeabl: ot 0°C go
+40 °C. BbicoTa Hag ypoBHeM Mopsi — He 6onee 1000 M. OTHOCUTENbHAs BNAXHOCTb
BO34yXa He Ao/mkHa npesbiwaTtb 50% npu Temnepatype +40 °C; npu 6onee HU3KOM
TemnepaTtype aonyckaeTcs 6onee BblCOKas BAAXHOCTb. 3anpeLliaeTcs UCMoMb30BaHue
wrabenepa B NoOXapoonacHOM 1 B3pbIBOOMACHOW Cpeae, a TakXKe B Cpeae, Bbi3blBatoLLEN
KOPPO3MIO M CoAepXKaLLer KUCIOTbI WU LLENOYM.

PyKoBOACTBO MO 3KCrslyaTaumMu AO/MKHO XPaHUTLCS Y onepaTtopa M AOMKHO 6biTb
NPOYUTAHO UM A0 NOSTHOrO MOHUMAHUS.

PykoBOACTBO MO 3KCn/yaTaumm COAEpPXWUT WHMOpMaumio, Heobxoaummyro Aans
NpaBWIbHOM 3KCM/TyaTaumm, TEXHUYECKOro 06Cy)XMBaHNS 1 NIAHOBOIO OCMOTpa.

NHCTpYKUMS AomKHa 6bITb BHUMaTETbHO NpoYMTaHa nepes HavasnoM aKcnayatauum
C Lenbio NPaBWIbLHOrO YNpaBieHUs U Hagaexawero TeXHM4Yeckoro obcny>xmeaHus ans
obecneyeHns 6e3onacHon 1 3hPEKTUBHOM TPAHCMOPTUPOBKK FPY30B.

MHCTpYKUMSI MOXET HE COBMaAaTh C NPAKTUYECKUM MPOAYKTOM U3-3a U3MEHEHWUI B
KOHCTPYKLWWN, BHECEHHbIX NPOU3BOAUTESNEM.

B cnyyae apeHabl wnun nepefauyv wrtabenepa pyKOBOACTBO MO 3KCMyaTauuu
[O/MKHO nepeaaBaTbCs BMECTE C HUM.

B cnyyae BO3HWKHOBEHMS KakuMX-nnbo npobneM obpallanTecs B Haw OTAEN NPoAaX.

Hwxe nokasaHbl CMMBOJbI, 0603Ha4YaoLWMe YKasaHNs, CoObnoaeHne KOTOPbIX BaXXHO
ans Bawen 6e3onacHoCTM U 6€30MacHOCTU ApYrux Noaen.
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O3HavaeT CyLwecTBYOLLYIO ONacHOCTb.
MpeHebpexeHne MOXET Bbl3BaTb CMEPTb UK
TsKenble paHeHusi. Heobxoanmo cobntoaaTh 37O
TpeboBaHue.

O3HayaeT NoTeHUMasbHYO OMACHOCTb
MpeHebpexeHne MOXeT Bbi3BaTb CMEPTb UK
TsOKenble paHeHus. Heobxoammo cobntogaTh 310
TpeboBaHue.

O3HayaeT NoTEHUMAsbHYO OMACHOCTb
MpeHebpeXxxeHne MOXET Bbl3BaTb PaHEHMSI
cpenHen Tskectn. Heobxoammo cobntoaaTh 310
TpeboBaHue.

HeobxoamMMo npuHMMaTh BO BHUMaHWe
MONOXEHUS, MPSIMO UM KOCBEHHO KacatoLwmecs

NMpuMevyaHue o
JIMYHOM 6€30NacHOCTM UK 0BCTYXXNBaAHNS

MallnHbl.

OnacHo

BHuMaHue

MpepynpexxpaeHune

OTBETCTBEHHOCTb B/lagenbua

B uensx HacTosiLero pykoBoACTBa A/1s1 onepaTopa, «Bnaaenew» onpeaensieTcs Kak
noboe dusnyeckoe WM OpPUAMYECKOE MU0, KOTOpoe WCnonb3yeT wTabenep
CaMOCTOSATENbHO WM OT MMEHU ApYroro nuua. B ocobbix cnyyasx (HanpuMep, apeHaa),
Brageney CYNTaeTCs NMLOM, KOTOPOE, B COOTBETCTBUM C CYLLIECTBYHOLMMN AOrOBOPHbIMU
cornaweHnsMm  Mexay BnagenbsueM WM nonb3oBaTteneMm  wrabenepa, Hecer
OTBETCTBEHHOCTb 3a@ PEXMMbI 3KCryaTaumu.

Bnageney, go/mKeH rapaHTUpOBaTh, UTO WTabenep MCNonb3yeTcs TOMbKO B LENSX,
ANS KOTOPbIX OH MnpeAHa3Ha4yaeTcsl, M 4YTO OMacHOCTb AN XXM3HM WU 340pOBbS
Nnonb3oBaTenss M TPETbMX ML UCKIOYEeHaA. KpoMe TOro, MHCTPYKUMM MO TEXHUKE
6e3onacHOCT, NpaBuia No TexHuke 6e30NacHOCTM U MHCTPYKUMM MO 3KChyaTauuu,
0b6CNyXXMBaHMIO M PEMOHTY AOMKHbI  6bITb  cobntogeHbl. Bnageneu  AomkeH
rapaHTMpoBaTb, YTO BCE MOMb30BaTeNN WTabenepa BHUMATENbHO U3YyUYnN HacTosLlee
PYKOBOACTBO A/19 onepaTtopa.

HecobniogeHne pykoBOACTBa A1 onepatopa aHHYyNupyeT rapaHtuio. To Xe
NPUMEHSIETCS, eCNN KITMEHT WAN TPeTbM Nnua NPOU3BOAAT HenoaxoAswyto paboTty c
ncnonb3oBaHneM WTabenepa 6e3 pa3spelleHnss otaena 06CNy)XMBaHWUS  KIIMEHTOB
npoussoanTens.

BcnoMmoraresibHOe o6opyaoBaHue

MOHTaX WAM YCTaHOBKa AOMOSIHUTENbHOro 0b6opyaoBaHusl, KOTOPOE BIMSET WM
[AOMONHSIET NpPOM3BOAUTENBLHOCTL  WTabenepa, OCyWeCTBNSIeTCA C  MUCbMEHHOro
pa3pelleHnss npoussoauTens. B HekoTopbix cny4yasix TpebyeTtcs oaobpeHue MeCTHbIX
opraHoB ynpasneHust. OgHako ogobpeHne MeCTHbIX OpraHoOB YMpaBieHUs He SBNSETCS
pa3peLlleHneM oT Npon3BoanTeNs.
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1.2 OCHOBHbIE XapaKTEPUCTUKH

h4

i

hiZ

hé
Ast
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AByxMauTOBble MOAeNnu

Mogesnb OPTS15/6mM | OPTS15/7m | OPTS15/8m | OPTS15/9,2m
ApTukyn 1032134 1032139 1032143 1032148
Tvn npuBoaa DNEeKTPUYECKUI
Twn akcnnyaTaumm TpexcTtopoHHee wTabenmposaHue
[Py30M0AbLEMHOCTb Q, kr 1500 1500 1500 1500
OcraTtoyHas KT 1500 1280 1170 950
rpy30MnoabeMHOCTb
LleHTp 3arpysku C, MM 600 600 600 600
MepeaHwii ceec X, MM 485 485 485 485
KonecHas 6asa Y, MM 1928 1928 1928 1928
3aaHui cBeC Z, MM 280 280 280 280
Pabounit Bec (c KT 5587 5689 5789 5977
aKKyMYyNSITOPOM)
Tvn Konec MonuypetaH
Pa3Mep koneca, MM 380%192 380%192 380%192 380*192
nepegHee
Pa3mep koneca, MM 400*160 400*%160 400*160 400*160
3aaHee
KonunuecTtBo Konec,
nepeaHve/3aaHve 2/1x 2/1x 2/1x 2/1x
(x — BepyLiee
Kofeco)
LLnpuHa Konewn, b10, MM 1362 1362 1362 1362
nepeaHss
O6uas BbicoTa, hi, MM 3498 3992 4498 5098
MayTa onyLleHa
BbicoTa [lonbemau h3, MM 4260 5260 6260 7460
OCHOBHOW MauToi
O6was BbicoTa, h4, MM 6928 7928 8928 10128
MayTa BblABMHYTa
O6wwas BbicoTa h3+ho, MM 6000 7000 8000 9200
noabema
MakcumasnbHas h12+1600, 6302 7302 8302 9502
BbICOTa 3axBaTa MM
BbicoTa BepxHero h6, MM 2564 2564 2564 2564
OrpaxxaeHus
BbicoTa h7, MM 442 44?2 442 442
nnatdopmsl
[on. BbicoTa h9, MM 1740 1740 1740 1740
nogbema
BbicoTa
NnaTdopMsl, h12, mm 4702 5702 6702 7902
nogHsTa
Oblwuas aAnvHa, 6e3 11, MM 3805 3805 3805 3805
rpysa
AnvHa kopnyca, 12, MM 3470 3470 3470 3470
6e3 Bun
Obwas wmpnHa | bi/b2, MM | 1210/1555 1210/1555 1210/1555 1210/1555
Pasmepbl BUn s/e/l, mm | 40*%120*1070 | 40*120*1070 | 40*120*1070 | 40*120*1070

¥, ."/"
%
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Mogenb OPTS15/6M | OPTS15/7m | OPTS15/8M | OPTS15/9,2M
Knacc sun 2/B 2/B 2/B 2/B
L””p””:MﬁapeTK” b3, MM 908 908 908 908
LnpuHa Bun b5, MM 870 870 870 870
WnpwuHa
HanpasnsoLwero b6, MM 1630 1630 1630 1630
Koseca
lLiupua bokosoro |\ 1300 1300 1300 1300
OXBaTa
bokosoe b8, MM 480 480 480 480
paccTtogHue Ao oCn
Knmperc oA m1, MM 80 80 80 80

MauToMN, C rpy3oM
PaccTosiHne Mexay

KonecHow 6a3oi u m2, MM 80 80 80 80
3emnen
LLnpuHa npoxopaa
ans nannet Ast, MM 1700 1700 1700 1700
1200x1200
Paaunyc nosopoTa Wa, mm 2220 2220 2220 2220
PaccrosiHne mexay
OceIo BAn ¥ 18, MM 1150 1150 1150 1150

NOBOPOTHbLIM
LUAPHUPOM BUN
PaccrosiHue oT

LeHTpa BpaLleHus

18-x, MM 650 650 650 650
BWN 10 NepeaHero
cBeca
WnpuHa nannet b12, Mm 1200 1200 1200 1200
OnvHa nannet 16, MM 1000 1000 1000 1000
Lputa Bxopa B MM 420 420 420 420
kabuHy, CHapy»Xu
Lpua Bxopa B MM 2070 2070 2070 2070
KabuHy, U3HyTpK
Wnpura kabukibl, | o 1430 1430 1430 1430
CHapyxu
WnpuHa
NMOBOPOTHOM b14, Mm 1488 1488 1488 1488
KapeTku
LLnpuHa koHconu 110, MM 175 175 175 175
PaccrosiHue ot
wapHvpa [, MM 155 155 155 155
BpaLLEHNs BUT A0
KapeTku Bun
CkopocCTb
[OBUXeEHUS, C KM/Y 10/10 10/10 10/10 10/10
rpy3om/6e3 rpysa
Cropoctb nogvema, | 300/320 300/320 300/320 300/320

c rpy3om/6e3 rpy3a
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Mogaenb

OPTS15/6M

OPTS15/7m

OPTS15/8m

OPTS15/9,2m

CKopocCTb
onycKaHus, C
rpy3om/6e3 rpysa

MM/C

320/300

320/300

320/300

320/300

CkopocTb 60K0BOro
nepemMelLLeHus;, ¢
rpy3om/6e3 rpysa

MM/cC

190/200

190/200

190/200

190/200

Xoz10BoI TOpMO3

PekynepaTuBHbIN

CTOAHOYHBIN
TOpMO3

DNEeKTPOMAarHUTHBbIN

MoLLHOCTb
NpVBOAHOMO
nsuratens S2 (60
MVH)

KBT

7,5

7,5

7,5

7,5

MoLHOCTb
NOABLEMHOIO
nBuratens S3
(25%)

KBT

20

20

20

20

[aBneHne cuctemsl

6ap

200

200

200

200

Mopenb 6atapeun

4PZS5560

4PZS560

4PZS560

4PZ5560

HanpshkeHue
/HOMUWHaNbHas
€MKOCTb baTapeu

B/Ay

80/560

80/560

80/560

80/560

Bec 6atapeu

Kr

1480

1480

1480

1480

Tun KoHTponnepa

KoHTponnep ne

PEMEHHOIO TOKa

YpoBeHb WyMa Ha
MecTe BoauTens

nb

68

68

68

68

Twn pynesoro
yrnpasieHus

EPS (anekTpuyeckuii)

TpexmauToBble MOAenm

Mopenb

OPTS15/9,2m

OPTS15/10m

OPTS15/10,5m

ApTukyn

1051348

1032122

1049082

Tvn npuBoaa

DNEeKTPUYECKUiA

Twvn akcnnyataumm

TpexcTopoHHee WTabenMpoBaHue

'py30n0aLeMHOCTb

Q, kr

1500

1500

1500

OcTtaTo4Has
rpy30n0AbEMHOCTb

Kr

1290

1150

1130

LleHTp 3arpy3ku

C, MM

600

600

600

MepenHuii cBec

X, MM

485

485

485

KonecHas 6a3a

Y, MM

2248

2248

2248

3agHui cBec

Z, MM

280

280

280

Pabounii Bec (c
AKKYMYNSTOPOM)

Kr

6975

7086

7156

Twvin konec

MNMonuypeTaH

Pasmep koneca,
nepeaHee

MM

380*192

380*%192

380*192

Pa3mep koneca,
3agHee

MM

400*160

400*160

400*160
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Mogenb OPTS15/9,2m OPTS15/10mMm OPTS15/10,5m
KonunuecTtBo Konec,
nepeaHve/3agHue 2/1x 2/1x 2/1x
(x — Beayluee
KON1eco)
Liupwka konew, b10, MM 1362 1362 1362
nepeaHsis
Obwias sbicota, hi, MM 3946 4212 4379
MayTa onylleHa
BoicoTa noAena h3, MM 7460 8260 8760
OCHOBHOW MauToM
Obuias sbicota, h4, MM 10128 10928 11428
MauTa BblABUHYTA
Obwas BbICcoTa | 3 o 9200 10000 10500
noabema
MakcuManbHas h12+1600, 9502 10302 10802
BbICOTa 3axBaTa MM
Beicota BepxHero h6, MM 2564 2564 2564
orpaxxaeHus
Bobicota nnatdopmbl h7, Mm 442 442 442
Aon. Bbicora h9, MM 1740 1740 1740
noabema
BbicoTa
nnatdopMsl, h12, mm 7902 8702 9202
noaHsATa
Obwast Anmra, bes 11, MM 4125 4125 4125
rpysa
Anwka kopnyca, 12, MM 3825 3825 3825
6e3 Bun
O6wwas wupnHa b1/b2, mm 1210/1555 1210/1555 1210/1555
Pa3mepsbl BUN s/e/l, MM 40*120*1070 40*120*1070 40*120*1070
Knacc Bun 2/B 2/B 2/B
tLipura kaperiu b3, MM 908 908 908
BUN
LnpuHa Bun b5, MM 870 870 870
LnpuHa
HanpasnsoLwero b6, MM 1630 1630 1630
Koneca
LLnpuHa 6okoBoro
b7, MM 1300 1300 1300
oxBaTa
bokosoe b8, MM 480 480 480
paccTosiHue 10 ocK
Knupeic noa m1, MM 80 80 80
MauyToMW, C rpy3oM
PaccTosiHue mexay
KonecHow 6ason un m2, MM 80 80 80
3eMnen
LWLnpnHa npoxoaa
ans nannet Ast, MM 1700 1700 1700
1200x1200
Paaunyc nosopoTta Wa, mm 2540 2540 2540

10
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Mogaenb OPTS15/9,2m OPTS15/10m OPTS15/10,5Mm
PaccTosiHne mexay
OCBIO BANT Y 18, MM 1150 1150 1150
MOBOPOTHbIM
LUapHMPOM BUWN
PaccTosiHue ot
LEHTPA BPALLERNA 1 1o x, MM 650 650 650
BWN JO NepeaHero
cBeca
WvpuHa nannet b12, mm 1200 1200 1200
OnvHa nannet 16, MM 1000 1000 1000
lLnpuka Bxona & MM 420 420 420
KabuHy, CHapyxu
lLnpura Bxona & MM 2070 2070 2070
KabuHy, N3HyTpu
Lmpura kabukel, b9, MM 1430 1430 1430
CHapyxu
LnpuHa
MOBOPOTHOM b14, mm 1488 1488 1488
KapeTku
LLnpunHa KoHconu 110, MM 175 175 175
PaccTosiHue ot
apHnpa [, MM 155 155 155
BpaLLeHns BUI A0
KapeTKu BWN
CkopocTb
ABUXEHUS, C KM/Y 10/10 10/10 10/10
rpy3om/6e3 rpysa
Cropoctb nogema, MM/ 300/320 300/320 300/320
c rpy3om/6e3 rpysa
CkopocTb
OnycKaHus, MM/C 320/300 320/300 320/300
rpy3om/6e3 rpy3a
CkopocTb 60KOBOIo
nepemMeLleHus, ¢ MM/C 190/200 190/200 190/200
rpy3om/6e3 rpy3a
Xo/10BOI TOPMO3 PekynepaTuBHbIN
CTOSIHOYHbIV o
DNeKTPOMarHUTHbI
TOpMO3
MolHoCTb
NPUBOAHOMO
neuratens S2 (60 kBT 7 7> 7>
MWH)
MoLHoCTb
MOABEMHOTO KBT 20 20 20
nBuratens S3
(25%)
[aBneHne cuctemsl 6ap 200 200 200
Mogenb 6atapen 5PZS600 5PZS600 5PZS600
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OPTS15 TpexcTopoHHui wrabenep ‘ ‘ | _

Mogaenb OPTS15/9,2m OPTS15/10m OPTS15/10,5Mm
HanpspkeHne
/HOMMHANbHasA B/Auy 80/600 80/600 80/600
€MKOCTb 6aTapeun
Bec 6aTapeu Kr 1780 1780 1780
Tun KOHTponepa KoHTponnep nepeMeHHOro Toka
YpoBeHb LWyMa Ha 16 68 68 68
MecTe BoaMTens

Tvn pynesoro EPS (anekTpuyeckmin)

ynpaBneHusi
Mopenb OPTS15/11m | OPTS15/12m | OPTS15/13m | OPTS15/15m
ApTUKyn 1032127 1032129 1049083 1049085
Twun npuBoaa DNEeKTPUYECKUIA
Twvn
TpexcTopoHHee WTabennpoBaHue
SKCnlyaTauum
r
py3°'1‘:”b"eM”° Q, Kk 1500 1500 1500 1500
OcrtaTo4Has
rpy30onoabLeMHO Kr 1100 1050 1000 650
CTb
Lewtp C, MM 600 600 600 600
3arpysku
MepenHuii cBec X, MM 485 485 485 485
KonecHas 6a3a Y, MM 2248 2248 2248 2248
3agHuiA cBec Z, MM 280 280 280 280
Pabounii Bec (c
AKKYMYNSITOPOM Kr 7226 7366 7506 7786
)
Twun konec lMonuypeTtaH
PesMep koneca, |, 380%192 380%192 380%192 380%192
nepeaHee
Pasvep koneca, | 400*160 400%160 400*160 400%160
3afHee
Konunuyectso
Konec,
nepeaHue/3aaH
ve (x — 2/1x 2/1x 2/1x 2/1x
Beayllee
Kof1eco)
WiupwHa komem, | 16 1362 1362 1362 1362
nepeaHss
Obuas sbicota, |, 4546 4879 5212 5878
MayTa onylleHa
BbicoTa
roAveEMa h3, MM 9260 10260 11260 13260
OCHOBHOWA
MayToM

12



OPTS15 TpexcTopoHHui wrabenep

Mopenb

OPTS15/11m

OPTS15/12m

OPTS15/13m

OPTS15/15m

O6uas BbICOTa,
MayTa
BblIBUHYTa

h4, mm

11928

12928

13928

15928

O6Las BbiCcOTa
noabema

h3+ho,
MM

11000

12000

13000

15000

MakcmnmanbHas
BbICOTa 3axBaTa

h12+1600
, MM

11302

12302

13302

15302

BbicoTa
BEPXHEro
orpakxgeHusi

h6, Mm

2564

2564

2564

2564

BoicoTa
nnaTtgopMsbl

h7, Mm

442

442

442

442

[Jon. BbiCOTa
nogbema

h9, mm

1740

1740

1740

1740

BbicoTa
nnatdopMsl,
nogHsaTa

h12, mm

9702

10702

11702

13702

O6Lwas anvHa,
6e3 rpysa

11, MM

4125

4125

4125

4125

OnvHa
kopnyca, 6e3
BUN

12, MM

3825

3825

3825

3825

Obwas wupmrHa

b1/b2, mm

1210/1555

1210/1555

1210/1555

1210/1555

Pa3Mepbl BUn

s/e/l, MM

40*120*1070

40*120*1070

40*120*1070

40*120*1070

Knacc Bun

2/B

2/B

2/B

2/B

LLnpuHa
KapeTKun Bun

b3, MM

908

908

908

908

LLnpuHa Bun

b5, MM

870

870

870

870

LLnpuHa
HanpasnstoLler
0 Koneca

b6, MM

1630

1630

1630

1630

LLnpuHa
6okoBoro
OXxBaTa

b7, MM

1300

1300

1300

1300

bokoBoe
paccTosiHue 4o
ocn

b8, Mm

480

480

480

480

KnupeHc noa
MayTou, C
rpy3om

ml, MM

80

80

80

80

PaccrosiHue
mexay
KONecHou
6azon un
3eMnen

m2, MM

80

80

80

80

LWnpuHa
npoxopa Ans
nannet
1200x1200

Ast, MM

1700

1700

1700

1700

13



OPTS15 TpexcTopoHHuii wrtabenep

Mopenb

OPTS15/11m

OPTS15/12m

OPTS15/13m

OPTS15/15m

Pagunyc
noBopoTa

Wa, MM

2540

2540

2540

2540

PaccTosiHne
Mexzay 0Cblto
BWU U
NMOBOPOTHbIM
LUAPHMPOM BWJI

I8, MM

1150

1150

1150

1150

PaccTosiHue ot
LueHTpa
BpaLleHunsl BUN
[0 nepegHero
cBeca

18-x, MM

650

650

650

650

LnpuHa
nannet

b12, Mm

1200

1200

1200

1200

[OnvHa nannet

16, MM

1000

1000

1000

1000

LLnpnHa Bxoaa
B KabuHy,
CHapy>m

MM

420

420

420

420

LLnpuHa Bxoaa
B kabuHy,

U3HYTPU

MM

2070

2070

2070

2070

LWnpuHa
KabWHbl,
CHapYXWu

b9, MM

1430

1430

1430

1430

WnpuHa
MOBOPOTHOM
KapeTku

b14, mm

1488

1488

1488

1488

LLnpuHa
KOHCOMU

110, MM

175

175

175

175

PaccTosiHue ot
LapHupa
BpaLlleHunsl Bun
[0 KapeTKu Bun

r, MM

155

155

155

155

CkopocTb
ABVXKEHUS, C
rpysom/6e3
rpysa

KM/Y

10/10

10/10

10/10

10/10

CkopocTb
nogbema,
rpy3om/6e3

rpysa

MM/C

300/320

300/320

300/320

300/320

CkopocTb
OnycKaHus, ¢
rpy3om/6e3
rpysa

MM/C

320/300

320/300

320/300

320/300

CkopocTb
60Kk0BOro
nepemeLleHus,
c rpy3om/6e3

rpysa

MM/C

190/200

190/200

190/200

190/200

14



OPTS15 TpexcTopoHHui wrabenep

Mogaenb OPTS15/11m | OPTS15/12m | OPTS15/13m | OPTS15/15m
XopoBol o
PekynepaTnBHbIN
TOpMO3
CTOSIHOYHBIIA .
DNeKTPOMarHUTHbIN
TOpMO3
MoLHoCTb
MIPUBOAHOTo KBT 7,5 7,5 7,5 7,5
nBuratens S2
(60 MuH)
MowHoCTb
MOABEMHOTO KBT 20 20 20 20
asuratens S3
(25%)
AaBnenine 6ap 200 200 200 200
CUCTEMBI
Monens 5PZS600 5PZS600 5PZS600 5PZS600
baTtapenu
HanpspkeHne
[HomaHaneHas | g 80/600 80/600 80/600 80/600
€MKOCTb
6aTtapeun
Bec 6aTapeu Kr 1780 1780 1780 1780
Twvn
KoHTponnep nepeMeHHoro Toka
KOHTposnepa
YposeHb Wyma
Ha MecTe ab 68 68 68 68
BoAMTENS
Tvn pynesoro EPS (anekTpuyeckuin)
yrpaBneHus
Mopenu Ha Li-ion akkyMmynsitope
AByXxMauTOBble MOAENn
OPTS15/6M | OPTS15/7m | OPTS15/8m | OPTS15/9,2m
Mogpenb . . . . . . . .
Li-ion Li-ion Li-ion Li-ion
ApTukyn 1049087 1049088 1047308 1049089
Tvn npuBoaa DNeKTpUYECKUit
Twn akcnnyaTaumm TpexcTopoHHee wTabenmposaHue
"py3ornoabEMHOCTb Q, kr 1500 1500 1500 1500
OcratouHas K 1500 1250 1125 950
rpy30MnoAbeEMHOCTb
LeHTp 3arpysku C, MM 600 600 600 600
MepeaHwuii cBec X, MM 485 485 485 485
KonecHas 6a3a Y, MM 1928 1928 1928 1928
3aaHuii ceec Z, MM 280 280 280 280
Pabouuy sec (c kr 4692 4794 4894 5082
AKKYMYNSITOPOM)
Twun konec MonunypeTaH
Pastiep koneca, MM 380%192 380%192 380%192 380%192
nepegHee
15
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OPTS15 TpexcTopoHHui wrabenep ‘ ‘ | _

OPTS15/6M | OPTS15/7m | OPTS15/8M | OPTS15/9,2M
Mopenb . . . - . . . .
Li-ion Li-ion Li-ion Li-ion
Paanep koneca, MM 400%160 400%160 400%160 400%160
3agHee
KonunuecTtBo Kkonec,
Nepearve/3annme 2/1x 2/1x 2/1x 2/1x
(x — Begywee
KOSeco)
Wnpwka konew, | 16 1362 1362 1362 1362
nepeaHss
Obwasi Beicota, h1, MM 3498 3992 4498 5098
MayTa onyLleHa
Boicora rloavema |5 4260 5260 6260 7460
OCHOBHOWM Ma4yTOU
Obwas shicora, h4, MM 6928 7928 8928 10128
Ma4yTa BblABUHYTA
Obwas BbicoTa | 5. 1o 1w 6000 7000 8000 9200
noabeMa
MakcumanbHas h12+1600, 6302 7302 8302 9502
BbICOTa 3axXBaTa MM
Beicora BepxHero | o 2564 2564 2564 2564
orpaxaeHus
Beicora h7, MM 442 442 442 442
nnatdopmsl
flon. Bricora h9, MM 1740 1740 1740 1740
noabLemMa
BbicoTa
nnaTopmMsl, h12, mm 4702 5702 6702 7902
nogHaTa
Obuwasi anvna, bes |, 3805 3805 3805 3805
rpy3a
Anmra kopryca, 2, MM 3470 3470 3470 3470
6e3 Bun
Oblas wvpnHa | bi/b2, MM | 1210/1555 1210/1555 1210/1555 1210/1555
Pa3Mepbi BN s/e/l, MM | 40%120%1070 | 40%120%1070 | 40%120%1070 | 40*120%1070
Knacc sun 2/B 2/B 2/B 2/B
L””p””:wiape“‘” b3, MM 908 908 908 908
LWnpuHa Bun b5, MM 870 870 870 870
WnpuHa
HanpasnsoLWero b6, MM 1630 1630 1630 1630
Koeca
LLinpunHa 6okoBoro
b7, MM 1300 1300 1300 1300
OXBaTa
bokosoe b8, MM 480 480 480 480
paccToaHmne Ao ocun
Knuperic noa m1, MM 80 80 80 80
MayToun, C rpy3aomM
PacctosiHue mexay
KonecHon 6a3oli u m2, MM 80 80 80 80
3eMnen

16
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OPTS15 TpexcTopoHHui wrabenep ‘ ‘ | _

OPTS15/6M | OPTS15/7m | OPTS15/8m | OPTS15/9,2m
Mogenb . . . . . . . -
Li-ion Li-ion Li-ion Li-ion
LWLnprHa npoxoaa
ans nannet Ast, MM 1700 1700 1700 1700
1200x1200
Paaunyc nosopoTa Wa, mm 2220 2220 2220 2220
PaccTosiHne mexay
Oceio BN 1 18, MM 1150 1150 1150 1150
MOBOPOTHbLIM
LUapHMPOM BUWN
PaccTosiHue ot
HEHTPA BPAEHIT 11 MM 650 650 650 650
BW/T [0 NepeaHero
cBeca
WnpunHa nannet b12, Mm 1200 1200 1200 1200
OnvHa nannet 16, MM 1000 1000 1000 1000
pwka Bxona & MM 420 420 420 420
KabuHy, CHapyXu
Lpuria Bxoa B MM 2070 2070 2070 2070
KabuHy, nsHyTpu
WnpuKa kaburel, | g 1430 1430 1430 1430
CHapy»Xw
WnpnHa
MOBOPOTHOM b14, mm 1488 1488 1488 1488
KapeTku
LLnpuHa KoHconu 110, MM 175 175 175 175
PaccTosiHue oT
wapHvpa [, MM 155 155 150 155
BpaLLEeHNs BUS A0
KapeTku Bun
CkopocCTb
[BUXEHUS, C KM/4 10/10 10/10 10/10 10/10
rpysom/6e3 rpysa
Copoctb noavema, | 300/320 300/320 300/320 300/320
C rpy3om/6e3 rpysa
CkopocTb
OnycKaHus, MM/C 320/300 320/300 320/300 320/300
rpy3om/6e3 rpysa
CkopocTb 60KOBOr0
nepeMeLleHmst, C MM/C 190/200 190/200 190/200 190/200
rpysom/6e3 rpysa
XopoBoW TOpMO3 PekynepaTuBHbIN
CTOSIHOYHBIV .
DNeKTPOMarHUTHbIN
TOpMO3
MolHoCTb
NpUBOAHOMO
neuraTens S2 (60 KBT 7,5 7,5 7,5 7?5
MWH)
Motocts KBT 20 20 20 20
NMoAbEMHOIO

17



OPTS15 TpexcTopoHHui wrabenep

OPTS15/6M | OPTS15/7m | OPTS15/8m | OPTS15/9,2m
Mogenb . . . . . - . .
Li-ion Li-ion Li-ion Li-ion
nBuratens S3
(25%)
[aBneHne cuctemsl 6ap 200 200 200 200
HanpspkeHne
/HOMUWHaNbHas B/Ay 80/ 560 80/ 560 80/ 560 80/ 560
€MKOCTb baTapeu
Bec 6atapeu Kr 585 585 585 585
Twun KoHTponnepa KoHTponnep nepeMeHHOro Toka
YpoBeHb LWyMa Ha 15 68 68 68 68
MecTe BOAMTENs
Tvn pynesoro EPS (3nekTpuyeckuii)
yrpaBneHust
TpexmauToBble MOAenu
OPTS15/9,2m OPTS15/10M OPTS15/10,5m
Mogenb . . . . e
Li-ion Li-ion Li-ion
ApTukyn 1051349 1049090 1049091
Twun npuBoaa DNEeKTPUYECKUIA
Twn skcnnyaTaumm TpexcTopoHHee WTabennpoBaHue
py30noabEMHOCTb Q, kr 1500 1500 1500
OcratouHas K 1290 1150 1125
rpy30noabLeMHOCTb
LleHTp 3arpy3ku C, MM 600 600 600
MepenHwnii cBec X, MM 485 485 485
KonecHas 6a3a Y, MM 2248 2248 2248
3aaHui cBec Z, MM 280 280 280
Pabouui sec (¢ K 5780 5891 5961
aKKyMyNSITOPOM)
Twun konec MNonunypeTaH
Pasilep koneca, MM 380%192 380%192 380%192
nepegHee
Pasnep koreca, MM 400%160 400%160 400%160
3agHee
KonunuecTtso Konec,
nepeaHue/3agHue 2/1x 2/1x 2/1x
(x — Beayluee
Kof1eco)
Lpura koniex, b10, MM 1362 1362 1362
nepeaHsis
Obuas shicota, h1, MM 3946 4212 4379
MayTa onyLleHa
Bhicora roAbema h3, MM 7460 8260 8760
OCHOBHOWM MayToM
Obuuas seicora, h4, MM 10128 10928 11428
MayTa BblABUHYTA
Obwas BHICOTa | 3o 9200 10000 10500
noabema




OPTS15 TpexcTopoHHui wrabenep ‘ ‘ |

OPTS15/9,2m OPTS15/10m OPTS15/10,5Mm
Mogpenb . . . . . .
Li-ion Li-ion Li-ion
MakcumanbHas h12+1600, 9502 10302 10802
BbICOTa 3axBaTa MM
Beicota Bepxtero h6, MM 2564 2564 2564
orpaxxaeHusi
BbicoTta nnatdgopmbl h7, mm 442 442 442
Alon. Beicota h9, MM 1740 1740 1740
nogbema
BbicoTa
nnaTopMsl, h12, Mm 7902 8702 9202
rnoaHsiTa
Obujan AnnHa, Ges 11, MM 4125 4125 4125
rpysa
Anuia kopnyca, 12, MM 3825 3825 3825
6e3 Bun
Obwas WwupmrHa b1/b2, MM 1210/1555 1210/1555 1210/1555
Pasmepbl BUN s/e/l, MM 40*120*1070 40*120*1070 40*120*1070
Knacc sun 2/B 2/B 2/B
LinpuHa Kkaperku b3, MM 908 908 908
BUN
WuvpuHa Bun b5, MM 870 870 870
LWnpuHa
HanpasnsoLwero b6, MM 1630 1630 1630
Koneca
LLnpuHa 6okoBoro
b7, Mm 1300 1300 1300
oxBaTa
Bokosoe b8, MM 480 480 480
paccTosiHne A0 ocu
Knuperc noa m1, MM 80 80 80
MauToMN, C rpy3om
PacctosiHue mexay
KosiecHol 6a30i u m2, MM 80 80 80
3eMIein
LLinpmHa npoxoaa
ans nannet Ast, MM 1700 1700 1700
1200x1200
Pagunyc nosopoTta Wa, MM 2540 2540 2540
PaccTosiHue mexay
OCbIO BUNT Y 18, MM 1150 1150 1150
MOBOPOTHbLIM
LUapHMPOM BN
PaccTosiHue ot
HEHTPA BPALCHVA ) (g MM 650 650 650
BWN 10 NepeaHero
cBeca
WnpuHa nannet b12, Mm 1200 1200 1200
OnunHa nannet 16, MM 1000 1000 1000
tLnpuHa Bxopa & MM 420 420 420
KabwuHy, CHapyxu
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OPTS15 TpexcTopoHHuii wrtabenep

OPTS15/9,2m OPTS15/10m OPTS15/10,5Mm
Mogenb . . . . . .
Li-ion Li-ion Li-ion
Linpura Bxopa B MM 2070 2070 2070
KabuHy, UsHyTpu
Lupura kabukel, b9, MM 1430 1430 1430
CHapyxw
LLnpnHa
NMOBOPOTHOM b14, mm 1488 1488 1488
KapeTku
LLnpunHa KoHconu 110, MM 175 175 175
PaccTosiHue ot
twapHpa [, MM 155 155 155
BpaLLEeHNs BUA A0
KapeTKu BWN
CkopocTb
OBWXXEHUS, C KM/Y 10/10 10/10 10/10
rpy3om/6e3 rpysa
CropocTb noabema, MM/ 300/320 300/320 300/320
C rpy3om/6e3 rpy3a
CkopocTb
onyckKaHus, ¢ MM/C 320/300 320/300 320/300
rpy3om/6e3 rpysa
CkopocTb 60K0BOIro
nepemeLleHus, ¢ MM/C 190/200 190/200 190/200
rpy3om/6e3 rpysa
Xoz0Boi TopMo3 PekynepaTu1BHbI
CTOSIHOYHbIIA .
DNeKTPOMarHUTHbIIA
TOpMO3
MoLHoCTb
NpPUBOAHOMO
aBuratens S2 (60 KBT 7 7> 7
MWH)
MoLHoCTb
MOABEMHOTS KBT 20 20 20
asuratens S3
(25%)
[aBneHne cucrtemsl 6ap 200 200 200
HanpspkeHne
/HOMMHANbHas B/A4 80/ 560 80/ 560 80 / 560
€MKOCTb baTapen
Bec 6aTapenu Kr 585 585 585
Tun KoHTponnepa KoHTponnep nepeMeHHOro Toka
YpoBeHb LWyMa Ha 6 68 68 68

MecTe BoauTend

Twun pynesoro
ynpasneHus

EPS (anekTpuueckuin)
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OPTS15 TpexcTopoHHui wrabenep

OPTS15/11m | OPTS15/12m | OPTS15/13m | OPTS15/15m
Mogpenb . . . . . . . .
Li-ion Li-ion Li-ion Li-ion
ApTUKYN 1049092 1049093 1049094 1049096
Tun npusoaa ANeKTpUYECKnin
Twvn
TpexcTopoHHee wWwTabenMposaHue
3KCnyaTaumu
rpy3°”c?ﬂ1’eM”° Q, kr 1500 1500 1500 1500
OcTtaTto4yHas
rpy30noabLeEMHO Kr 1100 1050 1000 650
CTb
LewTp C, MM 600 600 600 600
3arpysku
MepenHwuii cBec X, MM 485 485 485 485
KonecHas 6a3a Y, MM 2248 2248 2248 2248
3aaHuiA cBec Z, MM 280 280 280 280
Pabounii Bec (c
AKKYMYNSTOPOM Kr 6031 6171 6311 6591
)
Twun konec MonunypeTaH
Pasvep koneca, | 380%192 380%192 380192 380%192
nepeaHee
PasMep koneca, |, 400*160 400%160 400*160 400%160
3adHee
KonunuyecTtso
Konec,
nepeaHve/3agH
ve (x — 2/1x 2/1x 2/1x 2/1x
Beayllee
Koneco)
Wvpnta konen, |6y 1362 1362 1362 1362
nepeaHas
Obuwas shicota, |, 4546 4879 5212 5878
MayTa onyLleHa
BbicoTa
roAvema h3, MM 9260 10260 11260 13260
OCHOBHOM
MayTou
O6uias BbICOTa,
MadTa h4, Mm 11928 12928 13928 15928
BblABUHYTa
Obuwas seicora | h3+h9, 11000 12000 13000 15000
noabema MM
Makcumanehas | h12+1600 11302 12302 13302 15302
BbICOTa 3axBaTa , MM
BbicoTa
BEpXHero h6, mm 2564 2564 2564 2564
orpaxxaeHus
Beicota h7, MM 442 442 442 442
naaTdopmel
21



OPTS15 TpexcTopoHHuii wrtabenep

Mopenb

OPTS15/11m
Li-ion

OPTS15/12mMm
Li-ion

OPTS15/13mMm
Li-ion

OPTS15/15mMm
Li-ion

[Jon. BblcoTa
nogbema

h9, mm

1740

1740

1740

1740

BbicoTa
nnatdopmMsl,
nogHsaTa

h12, mm

9702

10702

11702

13702

Ob6Lwas anvHa,
6e3 rpysa

11, MM

4125

4125

4125

4125

OnvHa
kopnyca, 6e3
BUN

12, MM

3825

3825

3825

3825

Obwas wupurHa

b1/b2, Mm

1210/1555

1210/1555

1210/1555

1210/1555

Pa3mepsbl BUn

s/e/l, MM

40*120*1070

40*120*1070

40*120*1070

40*120*1070

Knacc sun

2/B

2/B

2/B

2/B

LLnpnHa
KapeTKn Bun

b3, MM

908

908

908

908

LLnpnHa Bun

b5, MM

870

870

870

870

LnpuHa
HanpasnstoLler
0 Koneca

b6, MM

1630

1630

1630

1630

LWnpuHa
60KOBOro
oxBaTa

b7, MM

1300

1300

1300

1300

BokoBoe
paccTosiHue 4o
ocn

b8, MM

480

480

480

480

KnunpeHc nog
MayTou, C
rpy3om

ml, MM

80

80

80

80

PaccTosiHne
Mexay
KonecHom
6a3oii 1
3eMsein

m2, MM

80

80

80

80

LLnpuHa
npoxopa Ans
nannet
1200x1200

Ast, MM

1700

1700

1700

1700

Paguyc
noBopoTa

Wa, MM

2540

2540

2540

2540

PacctosiHne
Mexay OCblto
BU U
NOBOPOTHbIM
LUAPHUPOM BUN

I8, MM

1150

1150

1150

1150

PaccrosiHue oT
LueHTpa
BpaLleHunsl BUN
[0 nepegHero
cBeca

18-x, MM

650

650

650

650

22



OPTS15 TpexcTopoHHuii wrtabenep

Mopenb

OPTS15/11m
Li-ion

OPTS15/12mMm
Li-ion

OPTS15/13mMm
Li-ion

OPTS15/15mMm
Li-ion

LnpuHa
nannet

b12, Mm

1200

1200

1200

1200

OnvHa nannet

16, MM

1000

1000

1000

1000

LnpuHa Bxoaa
B KabuHy,
CHapy>xmu

MM

420

420

420

420

LLnpnHa Bxopa
B kabuHy,

U3HYTPU

MM

2070

2070

2070

2070

LLnpuHa
KabuHbl,
CHapy>m

b9, MM

1430

1430

1430

1430

LLnpnHa
NMOBOPOTHOM
KapeTku

b14, mm

1488

1488

1488

1488

LWnpuHa
KOHCOMM

110, MM

175

175

175

175

PacctosiHue oT
LapHupa
BpaLleHunsl BUN
[0 KapeTKun BU

r, MM

155

155

155

155

CkopocTb
ABWXXEHUS, C
rpysom/6e3

rpy3a

KM/Y

10/10

10/10

10/10

10/10

CkopocTb
noabema,
rpy3som/6e3

rpysa

MM/C

300/320

300/320

300/320

300/320

CkopocTb
OnyCKaHus, C
rpysom/6e3
rpysa

MM/C

320/300

320/300

320/300

320/300

CkopocTb
60Kk0BOro
nepemeLleHus,
C rpy3om/6e3

rpysa

MM/C

190/200

190/200

190/200

190/200

XopnoBoW
TOpMO3

PekynepaTu1BHbIl

CTOAHOYHbIN
TOpMO3

SNeKTpoMarHUTHbIN

MoLLHOCTb
NPVBOAHOIO
asuratens S2

(60 MuH)

KBT

7,5

7,5

7,5

7,5

MouHoCTb
NOABEMHOrO

KBT

20

20

20

20
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OPTS15/11m | OPTS15/12mM | OPTS15/13m | OPTS15/15Mm
Mopenb .. . . . . . .
Li-ion Li-ion Li-ion Li-ion
nBuratens S3
(25%)
Aasnenne 6ap 200 200 200 200
CUCTEMBI
HanpspkeHne
[HomwMHaneHas | o) 80 / 560 80 / 560 80 / 560 80 / 560
€MKOCTb
baTtapemu
Bec 6aTapeu Kr 585 585 585 585
Tun
KoHTponnep nepemMeHHOro Toka
KOHTponnepa
YposeHb Wyma
Ha MecTe nb 68 68 68 68
BOAUTENS
Tvn pynesoro EPS (anekTpuyeckuin)
yrnpasieHus

KpuBble rpy3onogbeMHOCTH

1) AByxmauToBble Moaenun

°) \°
BricoTta nogsema - rpy30nobeMHOCTD
(kg)
1600 i
1500 =
1400
1950 l
1000 — Ik
800
600 i
400 (on)
5000 6000 7000 8000 9000 10000 11000
K =
O\ O

[marpamma rpy3onogbeMHOCTM OTpaXaeT YyCTOMYMBOCTb WTabenepa. Ecnm BbicoTa
noabeMa rpysa wwrabenepom Hmxe 6000 MM (6000 MM BKIOUUTENBHO), MaKCUMabHOM
rpy30MnoAbEMHOCTLIO SBNSIETCA HOMWMHANbHAS FPy30MOAbEMHOCTb; Meperpyska CTporo

3anpeLleHa.
Echm  BbicoTa nogabema rpy3a npesblwaer 6000 MM, MakcuMmasnbHas
rpy30rnoAbEMHOCTb wrabenepa MeHblLue HOMWHANTbHOMN. MakcrMarnbHas

rpy30MnoAbEMHOCTb WTabenepa npu nogbeMe rpy3a Ha BbicoTy 6onbwe 6000 MM
COOTBETCTBYET NpeACTaB/IEHHOM Bbllle Anarpamme.

24



OPTS15 TpexcTopoHHui wrabenep _

2) TpexMmauToBble MOAENN

o o
(k ) B])ICOTa nmoabema - prSOHOI[’beMHOCTB
g
1600 i
1500 =Y
1400 1
1200 - |
1000 —— il
800
600 I
400 (mm)
8000 9000 10000 11000 12000 13000 14000 15000
o =
0

[varpamMMa rpy3onoabLEMHOCTU OTpaXKaeT YCTOMUYMBOCTb LWiTabenepa. Ecnum BbicoTa
noabema rpysa wrabenepom Hke 8000 MM (8000 MM BKIHOUUTENBHO), MaKCUMaIbHOM
rPy30MOABbEMHOCTLIO SIBASIETCS HOMWHANbHAs rPy30MoAbEMHOCTb; Meperpyska CTporo
3anpeLleHa.

Ecnm  BbicoTa nogabema rpy3a npesbiwaer 8000 MM, MakcuMalnbHas
rpy30MnoAbEMHOCTb wrabenepa MeHbLUe HOMWHANbHOM. MakcumarbHas
rpy30noAbeEMHOCTb LWTabenepa npyv noabeMe rpy3a Ha BbiCOTy 6onbwe 8000 MM
COOTBETCTBYET NPEACTaB/IEHHON BbIlIE AnarpamMe.

3)3aBMCUMOCTb Irpy30NnoAbEMHOCTU OT CMELLEHUS LIeHTPa 3arpy3kKu Bu

©J \°

(ka) LeHTp 3arpy3Ku - rpy30M0bEMHOCTb
8

s mp

600 700 800 900(mn)
s mp
0\ £

2.cnonb3oBaHue No Ha3HAYEHUIo
2.1 Mepbl NpeaoCTOPOIKHOCTH
BHuMaHue
MNepea HayanoM skcnnyaTaumu wTabenepa obpaTuTe BHUMaHWE Ha crneaylowme
MYHKTbI:
1) dnekTpuyeckunii WTabenep MOXET UCMOSb30BaTbCS TOMIbKO BHYTPY MOMELLEHWN
C TBEpAbIM POBHbIM MOIOM. DKCMyaTauusi B IEFKOBOCTTAMEHSIIOLLENCS, B3PbIBOOMACHOM
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WM arpeccMBHOM cpefe, HanpuMep, B cpefe, B KOTOPOM COAEPXUTCS KWUCIoTa MM
LenoYb, CTPOro 3arnpeLleHa.

2) K ynpaeneHuio wtabenepoM [OMycKalTCsd TONbKO BOAMTENW, Mpolleswme
odmumanbHoe 0bydeHne nnn nMetoLLme COOTBETCTBYHOLLEE pa3peLleHueE.

3) Nepen Hayanom paboTbl BHUMATENbHO NPOYMTANTE AAHHYHO MHCTPYKLMIO, YTOObI
ocBouTb paboTy wrabenepa; nepeq Kaxzaon paboTon MpoBepsanTe, HaxoauTCcs N
wrabenep B HOPManbHOM COCTOSIHMM. 3anpeliaeTcss MCNoib30BaTb HEUCNPaBHbLIN
wrabenep; Takxe 3anpeLaeTcs peMoHT WwTabenepa HeObyYEHHbIMU NLIAMM.

4) MNeperpy3ka 3anpeweHa. [py30noa4bEMHOCTb W BbICOTA MOAbEMA AOSHKHbI
COOTBETCTBOBAaTb AMarpamMmMe rpy30nogbeMHOCTMU.

5) Mpu wTabenmpoBaHUn LUEHTP TSHKECTU rpy3a AO/DKEH HAxXoAUTbCA B 30He
AENCTBUS ABYX BW/. 3anpelyaeTcs WwrabenmpoBaTtb Cbiflyyne rpysbl.

6) Ltabenep gomkeH ABMraTbCs MeAsIeHHO, Korga BWibl MPOXOAST BHYTPb MAu
HapY>Xy MOSIKM C TOBapaMu. BHe3anHbIM CTapT MAn 3KCTPEHHOE TOPMOXXEHME 3anpeLleHbl.
3anpeleHo noBopayMBaTb BWAbl B Mpegenax [AoCAraeMocTv MOMKM C TOBapamu.
JlonyckaeTcs TONbKO MeAneHHOoe ABMXKEHUE MO NPSIMOM.

7) Kateropuyecku 3anpeLllaeTcs HaXXMMaTb Ha KHOMKY rnogbemMa uam onyckaHus BO
BpPeMs ABWXeHUS WTabenepa. He nepekntoyanTe KHOMKM NOAbEMA M OMYyCKaHMUS BbICTPO
WM 4acTo, TaK Kak O6bICTpoe M 4acTtoe noaHATME WM OfyCKaHue npuBedeT K
noepexaeHuto wrabenepa v rpysa.

8) He 3arpy>xaiTe Tsxenble rpy3bl Ha BUIIbl BbICTpPO.

9) He ocTaBnsiTe rpy3 Ha BUiax Ha anuTensHoe Bpems!

10) OnyckanTe BWIblI B CaMOE HMXXHEE MONOXEHME, Koraa LWTabenep He
NCNONb3yeTcs.

11) KaTeropuyecku 3anpeLieHo pacrnonaratb Kakyo-n1mbo 4acTb Tesa nog TsHKenbiM
rPy30M UAx BUNAMM.

12) LLitabenep npeaHasHayeH Ansi UCMONb30BaHMUS Ha MIOCKOM MOBEPXHOCTU UK
nnockon nnatdopme. He pasmellaiiTe Wwrtabenep Ha CKIIOHE Ha ANUTENIbHOE BPeEMSI.

13) KaTeropuyeckn  3anpeliaeTcd nNpoBOAMTb  3apsiAky  NyTeM  MpsMOro
NOAK/TOHYEHNS BUTKN K CETU NEPEMEHHOMO TOKa.

14) KaTeropuyeckun 3anpeLLaeTcs BbICOBbIBaTb rO/IOBY, PyKY WauM HOry onepatopa
N3 KabuHbI.

15) KaTteropuyeckn 3anpewaercs  ABuxeHue  wrTabenepa, Korga  BWIbl
NOAHUMALOTCS.

16) MMpwu 3axBaTe rpy3a He AOMYCKAeTCs CTONIKHOBEHWE rpy3a C NOABUXHON pamom
H60KOBOro NnepemeLleHus.

17) LTabenep oomkeH 3aMeansiTbCs B Clydae MoBOpOTa. Pe3kuii moBOpoOT npw
6bICTPOM ABMXXEHUWN CTPOro 3anpeLleH.

18) lNMpun noBopoTe BUNblI AO/MKHbI ObITb ONyLeHbl HKe 1 M. [0BOPOT C BbICOKMM
NOSIOXKEHNEM BUJT CTPOro 3arpeLleH.

19) Z1opoXXHbI NPOCBET BW A0MKEH bbITb He 6onee 0,5 M Npu nepeBo3ke rpy3a Ha
AanbHWe pacctosiHus. lMpu 3TOM MadTa Ao/mkHa 6biTb ybpaHa ¢ HebonbWUM yriiom
HaKoHa Ha3ag Ans ctabunusaumm rpysa.
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20) Mpn 60KOBOM NepeMelLeHnn 1 BpalleHnn BUA HeobxoauMO cneauTb 3a TeM,
CYLLECTBYET /11 OMacHOCTb CTOSIKHOBEHMS.

21) Hukorga He CTaHOBMTECb Ha BWIbl, HE MPOXOAMTE NOA BUIaMm 1 He obxoauTe
wrabenep npu wrabennmposaHum rpy3os.

22) KaTeropuyecku 3anpelyaeTcs paboTtaTb C 0AbMM, CTOSUMMU Ha BUNAX.

BHuMaHue

CKopoCTb BeTpa HanpsIMylo BAMSIET Ha HaAeXHOCTb M H6e3onacHoCTb WwTabenepa.
JKcnnyaTaums wrabenepa AomkHa bbITb 3anpelleHa npu CKopocTn BeTpa bonee 18 m/c.
MNpn paboTe wTtabenepa npn CKOpOCTU BETpa OKoo 5~15 m/c Heobxoanmo cobnioaatb
Mepbl NMPeaoCTOPOXHOCTN, @ BbiCOTA MOAbEMA WM TPY30MOABLEMHOCTb AO/MKHbI OblTh
COOTBETCTBEHHO CHUKEHbI.

O6yueHue BoguTtens:

NMpumevyaHue

HecmoTps Ha To, 4TO WTabenepbl MOryT MMETb CXOXME TEXHUYECKME NnapaMeTpbl,
OHM MOTYT MMETb PasfiMuMsa B onepauusix ynpaBneHus. Hukoraa He HaumHavte paboty
Ha wWTabenepe npexae YeM Bbl 03HAKOMUTECH CO BCEMU 3TUMM OnepaumsiMu.

Opexxpa sBoguTens:

Moykanyncra, HaaeBaWTe 3alUTHbIE KacKy, 0byBb W oaexay nepes Hadaniom
paboTbl Ha WTabenepe. He HageBaWTe CIMLLKOM CBOOOAHYIO oAeXAay, YTobbl n3bexaTtb
OMacHOCTM 3axBaTa TKaHW OAEXAbl YacTaMK WTabenepa.

MpaBuna, koTopble Heo6xoanMMmo cobnropaTthb:

Hukoraa He ynpaenanTte wrabenepom, ecnm Bbl YCTanm Wianm HECKOHLEHTPUPOBaHBI
WM HaxoaWUTECb B COCTOSIHUM a/IkOrOSIbHOrO WM HAPKOTUYECKOrO OMbSHEHUS, @ TAKXKE
noA BO3AENCTBMEM JIEKAPCTBEHHLIX CPEACTB, BAMUSIIOWMX HA CMOCOBHOCTb YnpaBieHus
TPaHCMNOPTHBLIM CPEACTBOM.

Mepbl NpeaocTopoXXHOCTU HeobxoauMo cobsiroaath NpU ynpaB/iIEHUM U
o6cny)xuBaHum witabenepa.

M3beraiiTe pe3koro nycka uim octaHoBKW. MNaBHO ynpaBnanTe BCEMU YaCTAIMU.

3anpeLlaeTcs pa3BopavMBaThCa Ha CKIOHaX. [lBUrantecb nnaBHoO.

3anpelLlaeTcs Norpy3ka Ha CK/IOHaxX U NnepeaByKeHe Npy NOAHATLIX BUIAX.

CHwuxalTe CKOpOCTb Nepea pa3BopoToM, 0COB6EHHO, Koraa Ha BuUnax HeT rpysa.

Co6cTBeHHast 6e30nNacHOCTb:

MNepea HadanoM akcnnyatauuu wTabenepa o06s3aTenbHO MNPUCTENHUTE peMEHb
6e30nacHOCTM M TAroBbIM TPOC. 3aKpenuTe LUenb U OrpaXaeHne B COOTBETCTBYIOLLEM
MOMOXKEHWM.

BesonacHocTb pabouein 30HbI:

B cnyyae noabeMa wrabenepa Ha CKIOH MayTa AO/MKHA 6bITb 3a4BMHYTA, @ BUSIbI
ONyLLEHbl B CAMOe HKHEe MnosioxeHune. MNMoabeM rpy30B Ha CKSIOHE 3arnpeLleH.

dnekTpuYeckui Wwrabenep MoOXeT MCMONb30BaTbLCSA TO/IbKO BHYTPW MOMELLEHMIN Ha
TBEPAOA M pPOBHOM MOBEPXHOCTM. KaTeropuyecku 3anpellaeTcs 3KCryaTMpoBaThb
lTabenep B BOCMIaMEHSIOLLENCS, B3pbIBOOMACHOW UM KOPPO3MOHHOM Cpefie, Hanpumep,
B KUC/TOTHOW WK LLEENOYHOM Cpefe.
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JlO/MKHO noaaepXmnBaTbCs XOpoLlee COCTOSIHME AOPOXHOrO MOMOTHA, a ABMXEHME
AOMKHO 6bITb NAABHbLIM.

Ha pabouem mMecTe fonmkHa 6biTb obecneveHa 4OCTaTOYHAs OCBELLEHHOCTb.

B MecTax paboTbl wTabenepa n ero 3apsiakm A0/MKHbI 6bITb YCTaHOB/EHbI CPeACTBa
noxxapoTyweHns. CpeacTsa NOXXapoTyLEeHNs AO/MKHbI COOTBETCTBOBATb TPeboBaHMSIM MO
TYLLEHMIO NOXapa TBEPAbIX FOPIOYNX BELLECTB N NEKTPUYECKNX Npnubopos.

3HayeHne ypoBHS WyMa wTabenepa, yka3aHHOE B MHCTPYKLMKW, U3MepPSieTCs npu
ycnoBun paboTbl HOBOMO LWTabenepa Ha poOBHOW, FNaaKon U TBEpPAOK NOBEPXHOCTU. Ecnu
[AOPOXXHOE MOKPbITUE MNI0X0e WAM LWKHbI WTabenepa NOBpPEXAEHbl, LWYM MOXET
YCUNUTBLCS.

AomkHa 6bITb 06ecneyeHa LesI0CTHOCTDb WTabenepa:

LLITabenep ocHalleH 3aWMTHBIM KO3bIPbKOM Hag MecToM BoauTens. lNoxanyicra,
HE AEMOHTUPYWTE 3alUMUTHbIN KO3bIPEK.

3alMTHOE Orpa)KaeHne Hag rofloBOM BOAUTENS UCMONb3yeTcs ANS 3aluTbl OT

nagarowmx npegmeTtoB. ObpaTnte BHMMaHWE, YTO 3alMTHOE OrpakaeHme cnocobHo
3aWUTUTL BOAUTENS OT MadeHus HebonblMx NpeaMeToB MM Nerkmx Kopobok, HO
NafieHMe Trpy3a, PpaBHOMO HOMWMHANLHOW Harpy3ke wTabenepa, He 6yaer
npeaoTBpaLleHo. MpuMnTe NPpEBEHTUBHBLIE MEPbI A5 3aLMTbl OT BO3MOXHOIO NaeHms
rpy3a.

BHuMmaHue! He BHOCMTE N3MEHEHNS B KOHCTPYKUMIO WiTabenepa.

Moxxanyncra, cobnogante Mepbl NPeaoCTOPOXHOCTM ANs Bawero paboyero mecra
BO BpeMs ynpasieHus wrabenepom, ero o6cneaoBanns n 06ciyxnsaHms.

He na3meHsainTe KOHCTpyKUMIO WTabenepa n He 406aBNSIATE B HEE HOBbIE 3/IEMEHTHI
6e3 NUCbMEHHOro paspelueHns npoussoauTens. M3MeHeHWss B KOHCTPYKUUWM MOryT
OKa3aTb HeratuBHbIM 3(PMdEKT Ha rpy30MoAbEMHOCTb LTabenepa M 6e30MacHOCTb
yrnpaBneHus.

Hukakme mnameHeHust nnm moaudmkaummn wrabenepa, KOTOpble MOryT MOBAUSAT,
HanpuMep, Ha rpy30noAbEMHOCTb, YCTOMUMBOCTb MM 6e30MmacHOCTb wWTabenepa, He
AO/MKHbI  Npom3BoanTbCs  6e3 npeaBapuTeNnbHOr0  MUCbMEHHOrO  paspelueHust
NpON3BOAMTENS OPUrMHANBbHOrO WTabenepa, ero yrnosHOMOYEHHOIO NPeACTaBUTENS UK
€ro npeemMHuKa. ITO KacaeTCs W3MEHEHWW, BIUSIIOLMX, HaNpUMep, Ha TOPMOXXEHWUE,
pynesoe ynpasneHne, 0630pHOCTb U Ao6aBneHne CbeMHOro HaBeCHOro 0b6opyaoBaHUs.
Echv npousBoautenb vAM €ro npaBOMPEEMHUK YTBEPXKAAIOT MOAUMDUKALMIO WK
M3MEHEHWE, OHM TaKXXe AO/HKHbl BHECTU U YTBEpPAWUTb COOTBETCTBYIOLIME U3MEHEHUS B
TabnnuKy rpy30ornoAbEMHOCTH, HAKNEeWkM, BUPKM M PyKOBOACTBA MO 3KCMyaTauuu wu
TEXHUYECKOMY 06CNyXXMBaHUIO.

Tonbko B TOM Cfyyae, ecnn nponssoauTenb rpy3oBuka 6onblue He 3aHMMaeTcs
6U3HECOM, 1 HET NpeeMHMKa B MHTepecax bu3Heca, Nonb3oBaTelb MOXET OpraHn30BaTb
MoaMuKaumio UM naMeHeHve Wwrtabenepa, Npu yCcnoBuKM, OAHAKO, YTO MOSb30BaTESb
[OJDKEH:

a) obecneunTb, 4TO6bI MoaudUKaAUMA WU U3MeHeHne O6blnn  pa3paboTaHbl,
UCMbITaHbl U peann3oBaHbl  MHXeHepoM(amu),  creumanuanpylowmnMca(uca) Ha
MPOMBILLSIEHHBIX MOrpy34mnKax U nx 6e3onacHoCTy;
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6) BECTU MOCTOSAHHBIMA YYET pa3paboTky, UCMbITAHUN U BHEAPEHUs MoaudMKaLIMK
WK U3MEHEHNS;

B) YyTBepaAMTb W BHECTU COOTBETCTBYKOLWME WU3MEHEeHUss B Tabnuuky(n)
rPy30MnoAbEMHOCTH, HaKNenkun, GUpPKN 1 pykoBOACTBO MO 3KCMNIyaTaumm;

r) NpuvKpenuTb K wWwTabenepy MNOCTOSIHHYKD M XOPOLWO BUAMMYID Tabnuuky C
yKazaHueMm crnocoba mogudwukaumm wnnm msMeHenus wtabenepa, a Takke AaTbl
MoAMMUKALUMM WM M3MEHEHMsl, Ha3BaHMS M ajpeca OpraHu3aumu, BbiNOMHMBLUEN
MOAMVKALMIO NN M3MEHEHME.

MoaroroBbTe Npoueaypy 6e3onacHOM skcnyaTauum:

Mpoueaypa 6e3onacHou aKcnnyaTauum Ao/mMKHA 6biTb chOpMyIMpoBaHa C yYETOM
MPaKTUYEeCKMX CUTyauui A0 Hadvana 3akcnayatauum wrabenepa. Mpu noaroTtoBke
npoueaypbl 6e30nacHom aKcnayaTaumm cneayeT B NOSHOW Mepe y4uTbiBaTb TpeboBaHMs
6e3onacHocTw.

Jkcnnyatauus wrtabenepa B He6e3o0nacHbIX YC/IOBUSAX CTPOro 3arnpeLyeHa:

3anpellaeTcs aKcnayataums B Hebe30nmacHbIX YCI0BUAX, HanpuMep, B YCIOBUSIX
HEpPOBHOro Monfa MM 3aTpyaHEHHOro AswkeHus. lMoabeM rpy3a Ha CK/IOHe CTporo
3anpeLleH.

HeuncnpaBHbii WwWTabenep ncnonb3oBaTh 3anpeLleHo.

MpoBoaunTe exeaHeBHbIM OCMOTP WTabenepa. B cnyyae obHapyXeHns kaknx-nmbo
HEeUCNpaBHOCTEN HEMEA/IEHHO NPOVU3BEANTE PEMOHT UM 3aMEHY.

dkcnnyatauusa wrabenepa c neperpysKkon sanpeLyeHa:

BHumMaHume! lNMeperpy3ka wrabenepa 3anpelleHa. MNeperpyska MOXeT NpuMBECTU K
NnoBpeXaeHuto Wwrtabenepa v Aaxe K ero ornpoKunabIBaHUIo.

Moxxanywncra, cobnoganTe gMarpammy rpy3ornoabeMHOCTU WTabenepa.

Ucnonb3yuTte nogxoasime noaAoOHbI:

Mpy nepeBo3ke nnu WTabenMpoBaHMU CbiNy4nx FPy30B criegyeT MCNonb30BaTb
nogxoasiume noaaoHsl. MNpu 3ToM rpy3 Ao/mKeH 6biTb NPOYHO 3aKpensieH BO nsbexaHue
nageHus.

MoaaoH AomkeH 6biTb NOAXOASALLEro pa3Mepa, He CIULLIKOM LMPOKUM U HE C/TULLKOM
6onbLlnM.

O6pawaiTe BHUMaHME Ha 30HY NOrpy3KM:

MpoBepbTe LWMPUHY MPOXOAA, 3arpPy>XEHHOCTb MOJIOK FPy30oM M 6e30MacHOCTb.

ObpaTtute BHMMaHME Ha NPOYHOCTb MOBEPXHOCTM MONa.

MpoBepKa 31IeKTPNUECKON CUCTEMDbI:

Mepen NPOBEPKON 3NEKTPUYECKON CUCTEMbI BbIK/THOUMTE NEPEKIOYATENb C KITHOUOM,
aBapuiiHble NEPEK/IoYaTENN, @ TaKXKe BblAEPHUTE BUJIKY MMaBHOMO MCTOYHMKA NUTAHUSI.

MpaBuna 6e3onacHOM KCnyaTaumm:

MpoBepbTe cocTosiHMe 6e30nacHOCTU BOKpYr WwWTabenepa:

MNepep 3anyckoMm wwTabenepa ybeanTech, YTO PSAOM C HUM HET NOAEN.

Echm 0630p BOAWUTENS 3aKPbIT MEPEBO3UMbIM  KPYMHOrabapuTHbIM  rpy30M,
noXanymcra, ABUranTecb 3aAHMM XOAOM WM MOJ PYKOBOACTBOM Apyroro pabouyero
nepcoHana.

Mpw ABMXEHUN Ha3ag yoeanTech, YTO PSIAOM C LiTabenepoM HeT Noaei.
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[BWXeHne no y3KoMy npoe3ay AO/MKHO OCYLEeCTBAATLCA Mo4 PYyKOBOACTBOM
paboyero nepcoHana.

Ha nepekpecTtke nnu B Apyrux Mectax, 3aTpyaHsowmnx 063op, BoAUTENb He AO/KEH
BeCTu wrtabenep, noka He ybeamTcs, YTo C 06emx CTOPOH HET NtoAEN.

CoxpaHanTe KOHLUEHTpaUMIO NPV yYNpaBieHun wtabenepom.

MpeaynpexxaeHue

MpuBoAHOM MexaHu3M WTabenepa yCTaHOBEH Ha 3a4HEN CTOPOHE. B cBSA3M C 3TuM,
B OT/INYME OT 06bIYHbIX TPAHCMOPTHbLIX CPEACTB, 3a4HSS YacTb WTabenepa npy NoBopoTe
pa3BoOpayMBaeTCs CpaBHUTENbHO ObICTPO. o 3TOM npuunHe, 4TObbLI WM3BEXaTb
CTONKHOBEHMSI C APYrMMM O6BbEKTaMM, HAXOASLWMMUCS PAaoOM C 3agHEN 4acTbto
wrabenepa, cnegyeT exaTb WX NOBOPAYMBaTh MeAJSIEHHO.

pyboe BOXAEHWE CTPOro 3arnpeLleHo:

BHuMaHue

Mpn TOpMOXEHMM LWITabenepa HUKOrAa He MPUMEHANTE METOA ABWXKEHWUS 3a4HWM
XOZ0M.

Hukorga He HaunHaWTe ABMXXEHUE, HE TOPMO3MTE M HEe MOBOpaYnBanTe pesko.

Pe3koe Hayano ABMXEHMS UM TOPMOXEHME MOXET NPUBECTM K NAAEHWUIO rpysa.
Pe3knin MOBOPOT BO BPEMSI ABMXKEHWUS MOXET BbI3BaTb OMPOKMAbIBaHME LuTabenepa u
NPUBECTN K CEPbE3HOW aBapuu. 3ameanante ABMXKEHME M cobnioganrTe OCTOPOXXHOCTb
npu NOBOPOTaX.

Cobntogavite Bce NyHKTbI NpaBua 6e30nacHOCTK Ha paboyeM mecte. Npu BCTpeye ¢
ApYyruMK  wTabenepamm uAM  TPaHCMOPTHLIMW CPEACTBAMM  CHWMXKAMUTE CKOPOCTb MU
roaaBaiTe 3ByKOBOW curHan. Msberante ABUXEHNS B MECTAX C MSIOXUM 0630poM.

ObecneybTe onpeaeneHHoe pacCcTosiHME MeXAy MayToM, Kpbillen 1 BXOAOM.

3anpeLleHo bbICTpoe ABMXKEHME C MOAHSATLIMU BUNAMMU:

Mpu noabeme BuN 6onee YeM Ha 2 M 3anpeLLaeTcs ABMKEHNE Ha BbICOKON CKOPOCTH.

Mpyn 3TOM YCNOBUM HUKOFAA HEe AOMYCKanUTe HaKMoHa MayTbl U GOKOBOro CMeLLEHUS
Bun. Mpu paboTe C NOAHSATBIMA BWIAMU MOXET BO3HWKHYTb HEYCTOMUMBOCTL W
onpokuapbiBaHue wrabenepa. MNostoMy paboTante ¢ 0c060M OCTOPOXKHOCTLIO.

3anpelaeTcs paboTaTb KOHLAMM BUI:

Bo u3bexaHue noBpeXAeHUs WM ONpoKMAbIBaHUS LTabenepa HUKOrga He
OKUMaKnTe, He TOoSIKakTe U He NOAHMMANTE rpy3 KOHLAMKU BUJI.

3anpeLwaeTcs ToNKaTb U TAHYTb Fpy3:

Hukorga He TonkanmTe M He TSHUTE rpy3 LiTabenepoMm, 3TO MOXET MOBPEAUTb
WwTabenep unn rpys U3-3a Ype3MepPHOro CONpoTUBIEHUS.

MNpenoTBpalleHne CTOIKHOBEHWI:

MNpeaynpexaeHve

Hukoraa He cTaHOBUTECH Ha BUJIbI U HE MPOXOAUTE NOA BUIAMMU.

Crabunusupynre rpys:

Bo Bpems paboTbl MayTa wTabenepa Ao/MKHA ObiTb HAKNOHEHA B OMpEAENEHHOE
NoSIoXXeHWe Anst obecneyeHns xopowen ctabunmsauum.

Mpn aBwkeHun (C rpy3om mnm 6e3 rpysa) pacCTosiHMe Mexay BuiaMu U YPOBHEM
3eMnn fomkHo coctaensatb 300-400 Mm.
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Hukoraa He e3guTe CMLWIKOM 61M3KO K 0604mMHe:

NMpumeyaHue

ObecneybTe AOCTAaTOYHOE PAcCTOsSIHME Mexay WTabenepoMm uM 0604MHOM AOporu
WM Kpaem nnathopMbl.

Mpn aBMXEHUM NO y3KoW Aopore wnn nnatdopme cobniogante onpeaeneHHoe
6e3onacHoe paccTosiHue OT Kpasi, 4Tobbl n3bexaTb nageHus wrabenepa.

[BWKeHne Ha CKITOHE:

MNpw aBMXEeHMM MO CKIOHY HeobxoamMo cobnioaaTh cneaylowme npasuna:

[IBMXKEHME C rpy30M: ABMXEHME Briepes Npu NnoabeMe Ha CKJIOH, 3aAHUNA Xo4 npw
ABVXKEHUWN BHU3 MO CKJIOHY.

[iBvxeHne 6e3 rpysa: npu ABUXKEHUN BBEPX MO CKIOHY — 3a4HUM XOZ4, NpWU Crycke
— [ABWXeHMWe Bnepega.

BHuMaHue

M3berate NOBOPOTOB MAM MOrpPy304HO-PA3rpy304HbIX paboT Ha CK/IOHe, B
NPOTUBHOM Cy4Yae wrabenep MOXeT HAaKPEHUTLCS.

MpaBuna 6e3onacHOro ynpaBJieHUs:

LLITabenep MOXeT nepemellaTh TONbKO MPY3bl HUXE HOMUHANIbHOM Harpy3ku.

1) NMeperpy3ka 3anpelueHa. llepemelyeHve rpy30B AO/MKHO OCHOBbLIBATbCA Ha
Avarpamme  rpysonogbeMHoCTM  wTabenepa. [leperpy3ka MOXeET npuBeCcTU K
OnpoKuabiBaHuIo Wwrtabenepa.

2) He ponyckanTte norpysku n wtabenmpoBaHus noa Hak/IOHOM.

3) MepeBo3nTb NtoAEN Ha WTabenepe 3anpeLleHo.

4) He HaxoauTeChb B 30HEe AEUCTBUS MEXAHU3MA MauTbl.

5) Hukoraa He TonkanTe U He TSHUTE PyYKU pesko.

6) Koraa rpy3 HaxoauTcs Ha BWAax M MOAHAT Ha 60nbluyto BbICOTY, paboTaiTe
MeASIEHHO U OCTOPOXHO.

7) Hukorga He ncnonb3yinTe WwTabenep B KaYecTBe TSAroBOM MallWHbI.

8) B cooTBETCTBUM C pa3MepoM NOAAOHA, PAacCTOSIHUE MeXAY BUIaMu AO/MKHO 6biTb
OTperynnpoBaHo A0 Haubonee noaxoaswero nonoxenus. [locne perynMpoBku
3auKcmMpynTe BUbl OUKCUPYIOLLMM WITUDTOM.

9) Koraa Bunbl WwWTabenepa Bbe3XalOT Ha MOJKY C FPY30M, YCTAHOBUTE MOABWKHYIO
paMy GOKOBOro nepeMelLeHns B MOJIOXXEHWE, NMPU KOTOPOM Ipy3 MW BUMbl HAXOAATCS
MeXay nonkamm, YTobbl NPeaoTBPaTUTb CTOSIKHOBEHUE C MOJIKOW NPU ABUKEHUN.

10) 3anpellaeTcs napkoBaTb HEMCMPaBHbIV WTabenep Ans NocneayoLwero peMOHTa
B MeCTax, NPensTCTBYOWMX ABWKEHMIO. ONyCTUTE BW/bl B CAMOE HMDKHEE MOMOXKEHME U
yCTaHOBWTE Npeaynpexaatowwmii 3Hak. BoiTawute katod. Ecnv BMAbl HE ONyckarTcs Mo
MPUYMHE HEUCMNPABHOCTM, MOBECbTE MPEAYNpPeXAaloWmnii 3HAaK Ha BWAbl, 4YTOOBI
NpeaoTBPaTUTb CTOSIKHOBEHME C NIOAbMM.

Ba)xHble NnpMMeyYaHusa nocsie 3Kcnyatauum:

MapkoBKa: napkynte wTtabenep B cneumanbHO OTBEAEHHOM MecTe. Hukorga He
NnapKynTe WwTtabenep Ha CK/IOHe.
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Mepea TeM Kak MNOKWHYTb LTabenep, yb6eauMTecb B BbIMNOHEHWUM CREAYHOLLMX
MYHKTOB:

a. Heckonbko pas noAHUMKTE BUbI 10 CAMOW BbICOKOW TOUKM 6€3 rpy3a. 3TO MOXET
NpefoTBpaTUTb PXKaBlieHe Mac/IHOro 6aka v Apyrx KOMMOHEHTOB, HENCMOSIb3yEeMbIX B
TeYeHWe ANUTENBHOro Nepuoaa BPEMEHMU.

6. HaknoHuTe MauTy cnerka Bnepea. OnycTuTe BUbl ECTECTBEHHBIM 06Pa3oM.

B. MoBEpHUTE pyNIEBOE KONECO B CPEAHEE MOJSIOXKEHME.

r. BbIKNOUNTE KIOUYEBON BbIKNIOYATESb.

Ouuncrtka wrabenepa:

MpK 04MCTKE INEKTPUUECKON CUCTEMbI UCNOMb3YNTE OKaTbIM BO34YX, @ HE BOAY.

3apsaka:

He ponyckaeTcsa Hanuume OTKPbITOrO njiaMeHu B MecTe 3apsiia, B MPOTUBHOM
C/ly4ae MOXET MPOM30MTH B3PbIB UK NoXap.

Beaute yueT 3apsgok wrabenepa. Ytobbl nonyuntb 6onblwe wHboOpMaumMm o
crnocobe 3apsiaa, obpaTuTech K pasaeny 06 skcrnyaTaumMm akkyMynsiTopHou 6aTtapem.

2.2 Hauyano a3kcriyataymm

[ns npekpalleHrs nogayv NMTaHUs B OMACHOM CUMTyauuu LUTEKEp akKyMynsitopa
(He BXOAUT B KOMMJIEKT MOCTaBKM) AO/MKEH ObiTb COEAMHEH CO LUTEKEPOM aBapUHOM
OCTaHOBKM wWTabenepa.

3anpellaeTcs akcnayaTaums wrabenepa 6e3 3arnyLwKkn aBapunHoOM OCTaHOBKMU.

LLitabenep MOXeT NpUMBOAMTLCA B [ABMXEHME TOMbKO 3@ CYEeT 3Heprum oT
aKKYMyNnsiTopa. BbINpsIMNEHHbIA NEpPEMEHHbI TOK MOXET MOBPEeAUTb 3MIEKTpUYECKMe
KOMMOHEHThI WTabenepa. Kabenb akkymynsitopa (6yKCMPOBOYHbLIN TPOC) AO/IKEH UMETb
LNIMHY He bonee 6 M.

lMpoBepka nepen NCrnob30BaHMEM:

a) obopyaoBaHME YKOMMNIEKTOBAHO M HAaXOAUTCS B HOPMAnbHOM COCTOSIHUW.

6) ecnn akKkyMynsaTop He YCTaHOBMIeH, YCTaHOBUTE akkymynsatop. byaete
OCTOPOXHbI, 4TOBbI HE NOBpeauTb Kabenb akkyMynsTopa.

HacTpoliTe XxapakTepuUCTUYECKYIO KPUBYK 3apsigHOro  yCTpoucTBa  (KpuByto
3apsaku).

MNMocne pnuTenbHOro MpocTosi wTabenepa CTOpoHa Kosfeca, Kacarlowascs 3emnau,
CTAHOBWTCSt HEMHOIO MNJIOCKOM. oCne HEKOTOPOro BPEMEHU ABMXKEHMS MSIOCKash YacTb
BOCCT@HOBMTCSI.

LUTabenep He ynpaBnsieTcs py/ieBbiM YCTPONCTBOM HENOCPEeACTBEHHO.

KaTeropuyecku 3anpeLuaeTcs TSHYTb AW BOIOYUTL WTabenep No CKAOHaM.

Ecnu B aBapuiHbIX CUTyaLMsiXx HEO6XOANUMO TSHYTb MM BOJTIOYMTb LUTabenep, Hy>HO
OTNYCTUTb 3NEKTPOMArHUTHbLIN TOPMO3.

MNocne napkoBku WTabenepa B yCTaHOB/IEHHOM MeCTe TOPMO3 AO/MKeH 6biTb CHOBA
XOPOLLO 3aKpenseH.
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2.3 JkcnnyaTtauus

dnekTpuyeckui wrtabenep nepeaBuraeTcs M NOAHMMAETCS C NMOMOLbIO H6aTtapeu
Npv TPAHCMNOPTUPOBKE Ha KOPOTKME PACCTOSIHUA U WTabenmpoBaHuu.,

MpaBunbHOE MCNONb30BaHWe WTabenepa npuHeceT BaM 60MbLUYIO NONb3Y B paboTe,
a HernpaswW/bHOE MCMOoMb30BaHWE MOBpeauT WwTabenep u Co34acT OMACHOCTb Kak Ans
rpy3a, Tak u A1 X13Hu 1 340poBbs onepaTopa.

MoaroTtoBKa K aKCNJlyaTauum

Ana obecneyeHnst cobCTBEHHOM 6€30MacHOCTN U YBETMYEHUS MaKCMMaslbHOro
cpoka cnyx6bl WTabenepa npoBeauTe TWATENbHbLIA OCMOTP nepes YCTAHOBKOM
wrabenepa nan Hadanom ero nepeMelleHust. ObpaTute BHUMAHME Ha TakMe MOMEHTHI,
Kak ocnabneHHble 60NTbl, CKOMJIEHNE MyCcOpa, YTeYKa Macia, COCTOSIHUE LUMH, MauTbl,
KapeTKu, BUN UM HAaBECHOIO 060py0BaHuS.

BHnMaHue

Hukoraa He ncnonb3ynTe HencnpaBHbIN WTabenep.

Mepen “Cnosib30BaHWEM, MOXasyncTa, NPoBepbTE, B MOpsAKe Nn WTabenep: HeT
NV YTEYKM Macna B r’MapaB/IMYeckoM TpybonpoBoae, HOPMasnbHO /i paboTaloT OMOpHbIE
KOJieca U HET N SABNEHNUI 6TOKUPOBKM.

MpoBepbTe, €CTb M NMUTaHWE OT akkymynaTopa. ObpaTuTe BHMMaHWe Ha puc. 1.
MOTAHUTE TNaBHbIA BbIK/OYATENDb MUTAHWUSA, OTKPOMTE [MABHbIA WMCTOYHMK MUTaHUS,
OTKPOWTE 3aMOK BbIK/THOUATENS Ha PYKOATKE M NPOBEPLTE LKAy SHEPTUM HA NPUBOPHOIA
naHenu wrabenepa. ECv cToOpoHa WKanbl C HYJIEM CBETUTCS IPKO, 3TO YKa3bIBAET Ha TO,
YTO B AaHHbI MOMEHT aKKyMyNSTOp He 3apsKeH. AKKYMynaTop cneayeT 3apsiauTb.
KaTeropuyecku 3anpellaeTcss WCMonb3oBaTh luTabenep 6e3 [AOCTaTOYHOIO YPOBHS
3apsaa, 3TO 3HAUMTENTIbHO COKPATUT CPOK Cy6bl 6aTapen 1 aaxke NoBpeauT ee.
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lpoBepbTe, B MOpAAKE NN TOPMOXEHWE Tpy30BMKa, MOABLEM, CMYCK, ABWMKEHUE
Bnepea v Ha3ag. Metoa onvcaH Huxe (obpaTute BHMMaHue Ha puc. 2).

1) Haxxmute Ha akcenepaTtop 1 BBEPX M BHWU3 Ha PYKOSTKE yrnpaBfieHusl, 4YTobbl
ybeanTbCs, YTO OCHOBHAs MayTa B Nopsake.
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Onepauun NOAHATUS U OMNyCKaHWUs OCHOBHOW MauTbl, MOAHATMS U
OMYCKaHWUS [0MOTHUTENIbHOM MauTbl C KHOMKOW «MOAHATUS U OMNYyCKaHWS
IapaBnnYecKuii JIOMNOSIHUTENBHOM MayTbl®», IEBOIO U NPaBOro NnepeMeLleHuns
1 YNpaBnsoLWmn AOMNOSIHUTENBHOM MayTbl C KHOMKOMN «6OKOBOMO ABVXXEHMS
akcenepaTop [OMNOJTHUTENBHOM MaYTbl», JIEBOTO M NMPaBOro NMoBopoTa

JIOMONTHUTENBHOW MauThl C KHOMKOMN «MOBOPOTA AOMNO/HUTENBHOM
MauTbl».

KHonka nogHATus u
2 onycKaHus
LOMNOSHUTENBHOW MayThl

MepekntoumnTe «rMapaBIMYECcKUin YNIPaBASIOWMIA akcenepaTop», YTobbl
NoOAHUMATbL UK OMycKaTb AOMONHUTENBHYIO MauTy.

KHonka 6okoBoro
3 OBWKEHUS
JIOMNOJSTHUTENBHON MayThbl

MepeknoumnTe «ryapaBIMUYeckuin yNpaBnsiowmin akcenepaTop», YTobbi
ABWraTb BNEBO WK BNPaBO AOMNO/HUTENBbHYIO MauTy.

KHonka nosopoTta
[OMOSTHUTENBHON MauThbl

MepeknoumnTe «ryapaBIMYecKuin yNpaBnsiowmin akcenepaTop», Ytobbi
NOBEPHYTb AOMNONIHATENBbHYIO MayTy B/IEBO WM BMpaBo.

1) HaxmuTe Ha akcenepaTop 1 BBEpX M BHU3 + KHOMKY 2, YTO6bl NPOBEPUTL, B
nopsiaKe N AOMNONHUTENbHAs MayTa.
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2) HaxkmuTe Ha akcenepatop 1 BBEPX U BHU3 + KHOMKY 3 U NOCMOTPUTE, HOPMaJIbHO
NV BUSIbl NEPEMELLIAIOTCS FOPU30HTaNbHO BSIEBO W BMPaBo.

1]

faeuno
=npono

Aoumenne
nresn
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3) Haxxmnte Ha akcenepatop 1 BBepX M BHWU3 + KHOMKY 4, 4TOobbl NMpPOBEPUTD,
HOPMasibHO /1M BPALLAOTCS BUIbI.

MoeopoT Bnpaso

MoeopoT Bneeo 1o

4) AkcenepaTtop - 3TO YycKopeHuwe wTabenepa Bnepea W Hasag. Bpawenue no
4aCOBOW CTpesiKe - 3TO HanpaB/eHne ABMXEHUS WTabenepa snepes, a NPOTUB YaCOBOM
CTpesiku - Ha3aj.

5)B pe3ynbTaTe BbllleyKa3aHHOM MpoOBeEpKW, ecnu wTabenep He uWMeeT
HEMCNPaBHOCTEN, €ro MOXHO BBOAUTb B 3KCNyaTaumio. ECiM HemcnpaBHOCTb ecCTb,
NoXasnyncra, HEMEANEHHO yCTpaHuTe ee. KaTeropuyecku 3anpeLlaeTcs MCNonb30BaThb
wrabenep ¢ HEMCNPaBHOCTbIO.

MNpu nepeBo3Ke rpy30B KaTeropuyecky 3anpeLlaercsl 6bICTpo NoBoOpaynMBaTh pyyKy
akcenepartopa 415 pe3Kkoro 3anycka wrabenepa.

JKcnyaTauma

NMpumeuyaHue: wrabenep oOcCHaWweH napaMarHUTHbIM TOPMO30M Ha KOHUe
BbIXOAHOrO Basa ABuratens NpuMBOAHOro Koneca. Ltabenep mMoxeT ABMraTbCsl TONbKO
Npy BK/IIOYEHHOM MUTAHWK, @ MNOAHMMATb Py3 MOXHO TOSIbKO MpPU BbIK/TIOYEHHOM
nuTaHun, 1 wrabenep He MOXET ABUraTbCA BO BpeMs NogbeMa rpysa.

Moabop m wrabennposaHue rpysa

MNepepn 3anyckoM wtabenepa npoBepbTe CrieaytoLee:

Ybeantecb, YTO B 30HE MOrpy3KM HET YNaBLUMX M MOBPEXAEHHbLIX MPY30B.

YbeanTtech, YTO rpy3 He NpeacTaB/iseT OrnacHOCTH.

MOTSHUTE rNMaBHbIM BbIKOYATENb MUTAHNS, BKIKOUUTE OCHOBHOE NMUTAHUE, CHUMUTE
610KknpoBKy, noaseauTe Wrtabenep K rpy3y (ronoska BUI HAXOAUTCSA Ha paccTosiHumn 300
MM OT Fpy30BOro fI0TKa), ONyCTUTE BW/bl, KaK MOKa3aHO Ha PUCYHKe 2, OTperynmpynrte
BbICOTY BW/1 B COOTBETCTBYIOLLEE MOSIOXKEHME, MEANIEHHO BCTaBbTe BWJbl B MPy30BOM
NOTOK KaK MOXHO rNybxe, ynpaBnsnte pyvykonm Ansi noabeMa BW, MOKa BWbl He
OKaXyTcs Ha pacctosiHm 200-300 MM OT 3eMnK, HauMHaWnTe ABWXKeHWe LWTabenepa K
HeobxoaAMMOMY CTennaxy n MefieHHO OCTaHOBUTECh. [0/10BKa BMN AOMKHA HaXoaAUTbCS
Ha pacctosiHum 300 MM OT cTennaxa. 3aTeM HaXMUTEe Ha pyudKy, YToObl NOAHATL BUIbI
Ha COOTBETCTBYIOLLYIO BbICOTY NONKK (AHO NnoaaoHa npuMepHo Ha 100 MM BbiLLe NOSKKN).
MefneHHO nepeMecTuTe rpy3 B TOYHOE MOJSIOXKEHME Ha nosike. HakoHel, HaXMuTe Ha
PY4KY, 4TO6bI OMYCTUTb BUSIbl, aKKYPaTHO MOMIOXMTE TOBAp Ha NOJIKY, OTAENUTE BUMbl OT
TOBapa M MeAsIeHHO BbiBeAUTE BWbl U3-Mo4 noaaoHa (rosioBka BUA AO/MKHA Tenepb
HaxoauTbcs Ha pacctosiHum 300 MM OT cTenna)a), onyctute susbl NnpuMepHo Ha 300 MM
OT 3eMNun 1 oTBeauTe WTabenep oT cTennaxa. B npouecce ABvxeHus cneayet obpallatb
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BHMMaHWE Ha TO, HET I NPensaTCTBUA CNepean U C3aaun, U 3aMeansiTb CKOPOCTb Npw
NoBOpOTax.

B oTnnume ot apyrmMx wtabenepos, OBWXYLUMM MeXaHU3M 3Toro LwTabenepa
yCTaHOBNEeH B nepeaHen 4actu. [lpy noBopoTe nepefHsis 4acTb wTabenepa
nosopauvmeaeTcs ObicTpee. [M03TOMY, KOrga nepegHsis 4yacTb WTabenepa HaxoauTcs
pAaoM C ApyrmMun obbekTammn, HeobxoaMMo exaTb WM NOBOPayuMBaTb MeAsIeHHO, YTOObI
NpeaoTBpPaTUTb CTONIKHOBEHME.

CHsATMe rpy3a co cTennaxa

MOTSHUTE rNMaBHbIM BbIK/OYATENb MUTAHWS, BKIKOYUTE OCHOBHOE MUTaHNE, CHUMUTE
610KknpoBKyY, NnoaseanTe Wwrabenep K noske (rofloBKa BU HAXOAUTCS Ha paccTtosiHum 300
MM OT MOJIKK), ONYyCTUTE BWU/Ibl, KaK MOKa3aHO Ha PUCYHKe 2, OTperyiMpyuTe BbICOTY BUI
B COOTBETCTBUM C COOTBETCTBYIOLUMM MOSIOXKEHNEM MOJIKU, BCTABbTE BW/bI MOA rpy3 A0
yrnopa v NOAHUMUTE IPy3 C MOMOLLbIO PYKOSITKM yripasneHus. Ha Boicote 100 MM OT NoOJIKu
MeAsIeHHO oTBeauTe wWTabenep, 4Tobbl MeaNeHHO CABUHYTL Fpy3 C NOJKK (ronoBka BU
Tenepb HaxoaMTCA Ha paccTtosHun 300 MM OT CTennaxa), 3aTeM C NMOMOLLbIO PYKOSITKU
ynpaBneHust onyctute Buabl Ha BbicoTy 200-300 MM Hag 3emnen. OTBeauTe WTabenep
OT CTennaxa, AoBeavTe A0 HYXKHOMO MOSIOXKEHUsl, MeAieHHO ocTaHoBuTe WwTabenep, u,
HaKOHEL,, YNpaBnsnTe PYKOSITKOA ANS OMyCKaHWs BWI, MOJIOXWUTE rPy3 U MeAneHHO
BblBEAMTE BW/Ibl U3-MOA NOAAOHA.

McnpaBneHne HencnpaBHOCTEN B nNpoLuecce sKCcryaTaumm

Ecnu nocne onyckaHWs BMA M BO3BPALLEHWUS PYYKW YrpaBneHus B cpegHee
NOMIOXEHWe BWUSbl OMNSTb MOAHUMAIOTCS M MPOAO/KAT 6E€CKOHTPOSIbHO MOAHUMATLCS,
HeobXo0AMMO HEeMeANIEHHO OTK/IIOYMTb MWUTAHME, HaXXaB Ha [/aBHbIA BbIK/OYaTENb
nutaHus. N nepemectus wtabenep B 6e3onacHoe MeCTo, BPY4YHYO OMYCTUTb rpy3 Ans
peMoHTa wWTabenepa.

B npouecce skcnnyataumu, ecnM ObBHapy>XeH OTka3 TOpPMO30B, Heobxoaumo
HEMEeNIEHHO NPeKPaTUTb paboTy M NPOBECTM KanuTalbHbIA PEMOHT WTabenepa.

Mocne akcnnyaTauum

Mocne ncnonb3oBaHUa NpunapkynTe WTabenep B NOCTOSHHOM MeCTe, NMpoBeauTe
eXxxeJHEBHOE TeXHN4YecKoe 0bcnyXxuBaHue v 3apsauTe ero.

2.4 Ucnonb3oBaHue, 06CNyXMBaHUE U 3apsifika aKKyMyssiTopa

1. NepBas 3apsaka

BHuMaHue

Bo Bpems 3apsakuM BOAOPOA CKAMMBAETCs B aKKyMynsaTopHoM 6noke. Mo 3Ton
NPUYMHE NoMeLLeHNe, rae NPOUM3BOANTCA 3apaaKa, A0/MKHO XOPOLO NpoBeTpuBaThcs. Bo
n3bexxaHne B3pblBa 1 NoXapa 3anpeLlaeTcs Nob30BaTbCs OTKPbITbIM OrHEM.

1. NepBoHayanbHbLIN 3apsa AO/MKEH NPOM3BOANUTLCS ANsS HOBOW H6aTapew, T.e. nNpu
nepBov 3apsake. MNepea nepBoHaYasbHbIM 3apsiAOM OYMCTUTE NOBEPXHOCTL HBaTapew, a
3aTeM MpoBepbTe €€ Ha HanuuvMe MnoBpexAeHun, 4Tobbl obecneunTb HagexHoe
COoeaMHeHVe.

2. OTKpOWTE KPBILLKY SILMKA aKKYMYNSITOPHOM 6aTapew.
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3. Mpu ycnoBum, 4TO 3apsaHble YCTPOMCTBA paboTaloT XOpoLwo, 3anelTe B 6baTapeu
CEPHOKUCNbIN 3N1eKTPONUT nnoTHocTbio 1,260+0,005 (25°C) u TemnepaTypo MeHee
30°C. YbeauTech, YTo YPOBEHb 3N1eKTponuTa Ha 15-25 (MM) Bbille 3alUMTHOM MIACTUHBI.
Ana Toro u4TO6bl 3NEeKTPONAUT OTMWUALTPOBANCA B MOPaxX MOMOCHBIX MAACTUH WU
pa3fenuTenbHbIX MIacTUH, Yepe3 KOTOopble MOBLIWAKLWAACA TeMnepaTypa, Bbi3BaHHas
XMMUYECKOW peakumen B 3N1EKTPOIMTE, MOXET CHOBa NOHU3UTLCS, 6aTapeto Heobxoanmo
NONOXWTb Ha 3-4 vaca, He 6onee 8 yacoB. lNepBoHaYanbHbLIN 3apsig HE MOXET ObITb
OCYLLEeCTB/IEH, MNOKa TemnepaTypa 3/eKTponuta He onyctutcs Huxe 35°C (npwm
HeobxoammMocTn oxnaauTte batapeto B 6okce € xonogHon Bogon). locne 3aknagku
3/1EKTPONINTA €ro YpoBEHb MOHM3UTCS. [lonenTe 3n1eKTponuT.

4. CepHOKWCNOTHbIA 31EKTPOSIUT COCTOUT M3 aKKYyMYJISITOPHOW CEPHOW KWUCNOTbI,
COOTBETCTBYIOLLEN HaUMOHanbHOMy cTaHaapTy GB4554-84, n anctunnmpoBaHHOM BOAbI.
Hukoraa He 3aMeHsIiTe ero NPOMBbILLIEHHOM CEPHOM KMCNOTON U BOAONPOBOAHOW BOAOW.
dopmMyna npeobpasoBaHMsl MNpu CTaHAapTHouM Temnepatype (25°C) u NAOTHOCTM
3NEeKTPONnTa BbIMSAMT cneayowmm obpasom:

D25=Dt+0.0007(t-25)
loe D25 — nnoTHOCTb anekTponuta npu Temnepatype 25°C
Dt — NNOTHOCTb aNEeKTpoNUTa Npu Tekylien Temnepatype t°C
t — TeMnepaTypa 3/1eKTPoIMTa HAa MOMEHT U3MEepPeHNs MJI0THOCTM.

5. BblTpuTe 2neKTponuT, NponuTbii Ha MNoBepxHOCTb 6aTtapen. CoegnHuTe
MOMIOXWUTENbHBIN U OTpULIATENbHBIA MOMCa aKKyMynsaTopa C MOSCaMyM UCTOYHMKA
MOCTOSIHHOrO TOKa (3apsiAHOr0 YCTPOMCTBA) COOTBETCTBEHHO, @ 3aTeM BKJIOUUTE
nutaHue. 3apsagute 6aTapeto TokoM 60A (TOK nepsoro 3Tana). llocne Toro Kak
HanpsbxeHune 3apsaa aocturHet 57,6 B (24x2,4 B=57,6B), nepekntountecb Ha Tok 30A
BTOPOM CTYNeHM [ONs HenpepbiBHOMO 3apsida. Bo Bpemsi 3apsigkum  Temnepatypa
3M1EeKTPONINTa He Ao/mKHa npesbiwaTb 45°C. MNpu noBbIWeHUN TemnepaTypbl MoyYTn A0
45°C, yMeHbLUMTE TOK B ABa pas3a WM BPEMEHHO NMpekpaTuTe 3apsaaKy. llocne CHMKeHUs
TemnepaTypbl HXe 35°C, npogomkanTe 3apsaky. OgHako BpeMs 3apsifa A0/MKHO 6biTb
YBENIMYEHO COOTBETCTBYIOLUMM 06pa30oM.

6. Kputepuin nonHow 3apsiaku: 3apsbkalTe A0 AOCTMXKEHUS HanpsbkeHust 64,2 B
(24x2,6 B=62,4 B) Ha BTOpoM 3Tane. KonebaHnsa Hanps>keHns coctasnsioT MeHee 0,005
(B). MnotHocTb 3nektponuta pocturaet 1,280+0,005 (25°C). Hukakux BUAUMBIX
M3MEHEHWI HE NPOUCXOAUT B TEUYEHME 2 YacoB. MNNOTHbIE TOYEYHbIE MENKUE MYy3bIPbKU
NosIBNAOTCS BHE3anHo. Bce aTU BbllwenepeyvnciieHHble siBNeHus HabntogarTcs npu
NnonHoM 3apsige 6atapew.

7. QNS TOYHOrO KOHTPONS COAEP)KaHUSi CEPHOMN KUCNOTbl B 3MIEKTPONNTE, B KOHLIE
3apsaaknM  HeobxoaMMo NpoBepuUTb  MIOTHOCTb  3nekTponuTta 6aTtapen. B cniydae
0bHapy>eHu1st HeCOOTBETCTBUS, HEOBXOANMO NPOBECTU PErYIMPOBKY ANCTUNIMPOBAHHOM
BOZOW WM CEPHOM KUCNOTOW C NAOTHOCTbO 1,40, @ NNOTHOCTb M YPOBEHb 3NIEKTPOSIMTA
LO/DKHBI 6bITb NpUBEAEHbI B COOTBETCTBME C YKa3aHHbIM 3HayeHMeM B TeueHune 2 4acoB
B 3aps>KEHHOM COCTOSIHUW.

8. MpoTpute noBepxHOCTL OaTapeu nocne nepBoHayanbHOro 3apsaa. [lepen
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BBOAOM B 3KCMJlyaTauUMIO KpbIlKa BEHTUASILMOHHOW MPOBKM HAXXMMHOrO Tuna AOSKHA
6bITb 3aKpbITa.

2. Ucnonb3oBaHue n obcnyxmsaHme

1. YTtobbl NpoanuTb CPOK Cnyxbbl 6HaTapeun, ucnonb3lyemas 6aTapes AO/MHKHA
HaxoAuTbCA B COCTOSIHMM MOMHOrO 3apsgda. Hukoraa He ucnonb3ywte 6atapeto 6e3
[AOCTaToOYHOro 3apsiga. [lpy UCNoNb30BaHUM BHWUMATENIbHO CrieauTe 3a CTeneHbio
pa3psaku. Nepepaspsg 3anpeLleH, T.e. Korga HanpsbkeHne cHuxaeTcs o 1,7 B (obwee
HanpsbxeHne cHmxkaetca ao 1,7Bx24=40,8 B), a Takke NNOTHOCTb 3MEKTPonuTa
CHwkaeTca o 1,17, ncnonb3oBaHune 6aTtapen AOMKHO ObITb MpekpalleHo. 3apsiaka
[OMKHA OblTb MNpou3BeAeHa CBOEBPEMEHHO, [AUTEeNbHOe XpaHeHue 6aTtapen B
Pa3psHKEHHOM COCTOSIHMM 3anpeLlieHo. IDTOT TuM 3apsaky, KOTOPbIA  MPOUCXOAUT
perynsipHo BO BpPeMSI MCMOMNb30BaHMS, Ha3blBaeTCs 06LWMM 3apsaaoM.

2. AKKyMynsaTop npy HOpMasibHOM MCMONb30BaHMKN AOMKEH n3beraTb nepesapsaaku.
OpaHako, B CNeayroLwwmx cryyasix HeobxoanMMo NpoOn3BECTM COOTBETCTBYHOLNIA Nepe3apaa
6aTapeu, T.e. BbipaBHUBAIOLLMIA 3apaa:

a. Otcratowme HGaTapen B akKyMynssiTopHoM 6noke - 6atapen C MOHWMKEHHbIM
HanpshkKeHWeM npu paspsge U OTPEMOHTMPOBaHHbIe 6aTapen n3-3a HemncrnpaBHoCTU. (Bo
BPEMS BblpaBHMBAKOLWEro 3apsAa MOMOXWUTENbHLIM M OTpULATENIbHbIA  MOJCa
oTCTarowen 6aTtapen AO/MKHbI ObiTb COEAMHEHBI C MOSIOCAMM UCTOYHMKA MOCTOSIHHOMO
TOKa COOTBETCTBEHHO).

6. [Ona 6atapei, HaxoAsUMXCS B HOPMasibHOM 3KCM/lyaTauuu, YpPaBHUTESbHbIN
3apsag AO/MKEH NPOBOANUTLCS Kaxkable 2-3 Mecsiua.

B. lna 6aTtapen, HEMCNosb3yeMblX B TEYEHWE ANUTENIbHOrO MEpUofa BPEMEHM,
YpaBHUTENbHbIV 3apsia AO/IXKEH NPOBOAUTLCA NEpeA UCMOSIb30BAaHUEM.

3. YpaBHUTENbHLIN 3apaa;:

a. 3apshkaiTe TokoM 8A.

6. HanpspkeHue 3apsiga gocturaet 62,4 B (24x2,6 B=62,4 B). NMpu nosiBneHuu
Ny3blpbKOB B 3/1IEKTPONNUTE 3apsaKka AO/HKHA MPOoAO/IKaTbC TOKOM, PaBHbIM MOMOBUHE
3Ha4eHus (4A).

B. [Mocne nonHoro 3apsiaa caenante naysy Ha 0,5 yaca, a 3aTeM 3apsKanTe TOKOM
2A B TeyeHue 1 yaca.

r. CHoBa ocTtaHoBMTecb Ha 0,5 yaca, a 3aTeM 3apskainTe TokoM 2A B TeyeHue 1
yaca.

A. MoBTOpsIATE War r Ao TeX nop, Ny3blpbKWU HE HAYHYT MOSIBNSATLCS Cpa3y nocne
BKJIIOYEHUS 3apsSiAHOro YCTponcTBa B 6aTapeto.

3. XpaHeHue

AkkymynsaTopHas 6atapes 4O/HKHA XPaHUTLCS B YACTOM, CyXOM U BEHTUIIMPYEMOM
ckrage B amvanasoHe Temnepatyp oT 5 Ao 40°C. Cpok xpaHeHus cocTaBnseT 2 roga. B
TEeUeHVe Cpoka XpaHeHus Ao/mkHa bbiTb obecrneyeHa COXPaHHOCTb B COOTBETCTBUWM CO
cnepyrowmmm TpeboBaHNAMU:

a. M3beratb nonagaHmna NpsIMbIX COMHEYHbIX Nyden. PaccTosiHue oT 6navkanwero
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MCTOYHMKA Tenna A0MKHO bbiTb HE MeHee 2 M.

6. N36eraTb KOHTaKTa C BpeAHbIMW BellecTBamMu. BHyTpb 6aTtapen He AO0MKHbI
nonagaTb MeTasIN4yeckme npumMecu.

B. He gonyckaeTtcs nepeBopayMBaHue 6atapen, MeXaHUYeCKUe yaapbl N TSHXKENbI
BeC Ha baTtapee.

r. XpaHeHWe C 3NeKTPONTOM 3anpeLleHo. B ocobbix cnyyasix, koraa xpaHeHue C
3NEKTPOMTOM HeO6X0ANMO, NIOTHOCTb U YPOBEHb PacTBOPa 3N1EKTPONNTa AO0/KHbI ObITb
OTperyiMpoBaHbl A0 YKa3aHHOro 3HayeHus. 1o NCTeYEeHNN MeCAYHOro CPoKa XpaHeHus
AO0/MKHA 6bITb Npon3BeaeHa AOMNO/HUTENbHAs 3apsiaka.

4. dkcnayaTtauus N1IeKTposuTa

MpoBepka NOTHOCTHU

[Ans npoBepKu NAOTHOCTU CnedyeT UCnosib30BaTh AEHCUMETP BCAcCbIBAOLLEro Tuna.
Bo Bpems paboTbl u3beranTte nponvMBaHWA 3NEKTpoNMTa M HaaeBauTe CpeacTsa
MHAMBUAYANbHOW 3aLUWTbI.

JKcnnyaTaums

MpPOKOHCYNbTUMPYWTECL C  MNPOCECCMOHANbHBIM  MEPCOHanoM, 0COB6EeHHO npwu
pobasneHnn anekTponuTa (pasbasneHHas cepHast KUCIoTa).

YTeuka 3/1eKTPosIMTa

B cnyyae yteuku 3nekTponuTa B pe3ysibTaTe OMNpOKUAbIBAHWUS U MOBPEXAEHWUS
aKKYMYNSITOpPHOM 6aTapeun, HeobxoAMMO Cpa3y XXE€ OKa3aTb PabOTHUKY HEOTIOXHYHO
NoMoLLb (CM. MYHKT HEOT/IOXKHOM NMOMOLLK).

5. 9kcnlyatauusa aKKyMyJISTOPHbIX 6aTapen Ha 3aK/IOYMMTE/IbHOM 3Tane
MX SKCrJlyaTauum:

JKCrUlyaTauusa aKKyMyJISTOPHbIX 6aTaped Ha 3aK/IlOUMTEJ/IbHOM 3Tane
CpoKa cny»b6bl

Korzga cpok cny6bl akkyMynsaTopHoOn 6aTapen noaxXxoAuT K KOHLY, 3NEKTPOAUT B
b6aTapee yMeHbLUAETCS O4YeHb ObICTpo. [0 3TOM MpUUYMHE HEOBXOAUMO eXeAHEBHO
AONMBaTb ANCTUINMPOBAHHYO BOAY.

Pa360p UCTOLLEHHOIro aKKyMynsiTopa

YTO KacaeTcs WMCTOLEHHOrO aKKyMynsitopa, TO U3 Hero HeobxoauMMO BblKayaTb
3NEKTPOSIUT W Pas3noXxutb ero. MoxHO o06CcyauTb BOMPOC O TOM, CNeayeT i
nepepabaTbiBaTb pa3psiKeHHyo 6aTapeto, ¢ npou3BoauTenem batapeu.

6. HeoTno)xHas NOMOLYb:

DNeKTPONUT Momnan Ha KOXy: NPOMbITb 60MbLIMM KOMYECTBOM BOZAbI

ONeKTponuT nonan B rfasa: NpoMoWTe 60MblMM KOMMYECTBOM BOAbl, @ 3aTeM
obpaTuTeCh 3a MOMOLLbLIO K Bpady-CreumanucTy.

DNeKTPONUT NPOSIMACA Ha OAEXAY: HEMEANEHHO CHATb oAeXAy, NPOMbITb BOAOMK,
a 3aTeM NpOMbITb C/1abbiM pacTBOPOM X035IMCTBEHHOIO MbiNa.

YTeuka aneKkTponuTa: B Clydae yTeukn 3NeKTPONuTa HapyXXy, HEUTpanusymTe ero
M3BECTbIO, CW/TIbHOM YrNEeKUCION COAON WK YINEKUC/IbIM HAaTpoM, a 3aTeM MpoMonTe
60/bLWIMM KONMYECTBOM BOAbI.

39



OPTS15 TpexcTopoHHui wrabenep ’ | _

7. 3apsigHoe YCTPOMCTBO

JlonyckaeTcs Ucrnosb3oBaHNe TOMbKO WTATHOMO 3apsaAHOro YCTPOMCTBaA.

Tpe6oBaHua K NOJIb30BaTeNIIM CUCTEMbl BTOPUYHbIX 60pPTOBbLIX NIUTUKA-
MOHHbIX 6aTapeu

HacTosilumin 4OKYMEHT B LIENIOM NPUMEHSIETCS NMPU UCMONb30BaHMK, 06CY>XMBAHWK
n nobbiX ApyrMx onepaumsix, CBsi3aHHbIX C NUTUM-UOHHbIMM 6aTapesmu (cucTema
BTOPUYHbIX BOPTOBbLIX IMTUN-MOHHBIX BaTapen) Kak Ha ANEKTPUYECKUX HAaKONUTeNsIX, Tak
M Ha NIOMMCTUYECKUX TPAHCMOPTHbIX CPeACTBaXx.

1 TpeboBaHusa K oneparopam

1.1 CooTBeTCTBylOWIME NULQA, KOTOPble MOryT WCMOSb30BaTb, 06CNYXMBaTb M
BbINONHATL /tobble AEUCTBUSI C NIMTUA-MOHHBIMKM GaTapesiMn Ha BCEX NEKTPUYECKMX
CKTAACKMX M NOrNCTUYECKMX TPAHCNOPTHBIX CpeacTBax (aanee - onepartopbl).

1.2 Jliobble onepaTopbl AOMYCKalOTCS K 3KChayaTauum NUTUA-UOHHBIX GaTapen
TO/IbKO MOCne NpodeCccuoHanbHON NOArOTOBKM, MPUOBpeTEHNs onpeaenieHHbIX 3HaHWUM 0
NITUN-UOHHbIX BaTapesx 1 Nony4eHust cepTUdUKATOB OT COOTBETCTBYIOLWMX BEAOMCTB.

2 MpaBuna 6e3onacHOCTH

2.1 MpuBeAEHHbIE HMXXE 3HAKM MOMYT HAX0AWUTBLCS KaK Ha KOprycax NUTUN-UOHHbIX
6aTapei, Tak M Ha TPaHCMOPTHbLIX CPEACTBaX, OHW YCTaHAB/IMBAKOTCS M3 COOBpaXKeHWN
6e3onacHocTn batapen 1 onepaTopoB. Bce onepauny A0MKHBI NMPOBOANTLCA COr/laCHO
NX COAEPXKaHUIO.

Mpeaynpe)xxaeHne 0 BbICOKOM HaMNpsHKeHUM:
TOT 3HaK YKa3blBAE€T Ha BO3MOXHYHO OMaCHOCTb MOPaXXeHs!
3NEKTPUYECKUM pa3psiaoM. Bce paboTbl C 3NEKTPUYECKUM

o6opy,q03aH|/|eM AOO/MKHbI BbIMOJIHATBLCA TOJ1bKO KBaJ'IVICbVILl,VIpOBaHHbIMI/I
I'IpO(beCCMOHa}'IbeIMVI pa6OTHMKaMM. HecaHKkUMOHMpOBaHHas pa36op|<a

3anpeLyeHa
3HaK KOPPO3MOHHOM ONMACHOCTM:
é DTOT 3HaK yKa3blBaeT Ha HEO6XOANMMOCTb YAeNsaTb BHUMaHUE 3alimTe
obopyaoBaHus OT KOpPO3uK Npu HanMumm HebesonacHbIX PakTopoB
Ha NpoOM3BOACTBE.
P 3HakK 3awWmThbl 060pyaoBaHUs OT BOAbI U BNaru:
;‘( DTOT 3HAK YKa3blBaeT Ha HeobxoamMMocCTb bepedb 060pyoBaHue OT
J BO3/1EMCTBNA Briaru.

3HAK «HeT OrHsA»:
STOT 3HaK YKa3bIBAET Ha TO, YTO OTKPbITbI OrOHb B 30HE
paboTbl 060pyAOBaHMS 3anpeLleH, Koraa usgenue BKIKYEHO.

3HaK «He HacTynaTtb»:
DTOT 3HaK YKa3blBAET Ha TO, YTO Ha M34eNne Henb3s HacTynaTb.
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1. cnonb3oBaHMe TPaHCMOPTHbIX CPEACTB C JIMTUN-MOHHBIMK BaTapesMn JOMKHO
COOTBETCTBOBaTb TpPeboBaHMSIM MO TeMmnepaType, BAAXHOCTM U OKpyXXawllen cpeae,
YKa3aHHbIM B MHCTPYKUMM K TPAHCMOPTHOMY CPeACTBY, @ 0O6CNy)XUBaAHME M OEMOHTAX
nutveBon 6GaTapen [O/MKHbI NPOBOAWMTBLCS MNPU  4YUCTOM Kopnyce 6aTtapen 6e3
MOCTOPOHHMX MNPeAMETOB, OCOBEHHO MeTaN/IMYeCcKMX WHCTPYMEHTOB, M OTCYTCTBUM
npuMecen U1 3acCopoB B BO3AYLLHOM KaHane.

2. OnepaTopaM 3anpelwjaerca NOAKIYaTb /nMTUeBble 6aTtapenm  KOPOTKMM
3aMblkaHWeM, B MPOTMBHOM Cilydae cucteMa OyaeT cepbe3HO MOBpEeXAeHa, a noau
nony4yaT TPaBMbl.

3. InTun-noHHble 6atapen cneayeT XpaHWTb BAanM OT Tenna, OorHs v m3beratb
ANMTENBbHOrO BO3AEWUCTBUS MPSIMbIX COMHEYHbIX Nlyder. JINTUN-MOHHbIE BaTapen Henb3s
noMelaTb B >XMAKOCTb (TaKylo Kak BOAa, PacTBOPUTENb) MAM B Cpedy C BbICOKOM
BMI@XXHOCTbIO, 4YTOObl M36eXaTb MOBPEXAEHWUW, BbI3BAHHbLIX YTEUYKOW WM KOPOTKUM
3aMbIKaHUEM.

4. YCTaHOBKa, BBOA B 3KCM/lyaTauuio U 06CNyXuMBaHWE NUTUEBBLIX GaTapen B
AOXKANMBYIO WM CHEXHYIO NOrogy [AO/MKHbl NPOBOAMTBCS B NOMeLeHun, 4Tobbl
NpeaoTBpaTMTb KOPOTKOE 3aMblKaHWe, BbI3BAaHHOE MOMagaHueM [OXAEBOW BOAbl B
CUCTEMY NIUTUIN-MOHHbIX BaTapen.

5. U3-3a npoTokona cCBs3M MexAay YnpaBleHUeM NUTUEBbIX 6GaTaperd U
TPaHCMOPTHLIMM CPeACTBaMM, 3aMpeLeH0 MEeHSTb MeCTaMu nutueBble HaTapen C
OOVMHAKOBbLIM HarnpshkeHWeM M eMKOCTbI0 Ha pa3HbiX TPaHCMOPTHbIX cpeacTBax 6e3
paspelleHnst 3aBoaa-n3roToBuTeNs.

3anpeLaeTcs CMeWwmnBaTb MUTUN-UOHHBbIE BaTapen ¢ ApyruMmn 6atapesMu B OAHOM
TPaHCNOPTHOM cpeacTee. [ns TpaHCMOPTHOrO CpeAcTBa, HA KOTOPOM MaHMpyeTcs
3aMeHa 6aTapeil, HeobxoanMo nepea Nepe3anyckoM MpPOBEPUTb, ABASIKOTCA SN HOBble
H6aTapeun TOM e MoAenn 1 TOW Xe rPynnbl UK HET.

6. TpaHCNOPTUPOBKA WM MEPEMELLEHNE KOPMYCOB NIUTUN-MOHHbIX 6aTapen AOMKHbI
OCYLLECTBNSATLCA B CTPOrOM COOTBETCTBMM C NMpaBuiaMm 6e3 Kaknx-nmbo HenpaBubHbIX
onepaumn, Takmx Kak BykCMpoBKa, BbITa/IKMBAHWE WU yaapbl, KOTOPbIE MOryT NPUBECTU K
MEXaHMYeCcKOMy BO3AENCTBUIO Ha 6aTapeu, HanpuMmep, MajeHue, yaap W HaxaTue.
KaTeropnuyecku 3anpeLlaeTcs nepesopayunBaTtbh, CTaBUTb BBEPX AHOM M Ha 6Ok kopnyca
NUTHEBLIX baTapei.

7. Heobxoanmo obecneuntb NpaBUIbHOE MOAK/IOYEHNE M HOPManbHylO paboTy
CUCTEMbI YMpaBNeHUs NMTUEBOM OaTapen MNpu 3apsake WAM paspsiake, a Takxke
obecneuntb HOPMasbHYHO CBS3b MEXAy CUCTEMOM YMpaBleHusi NUTUEeBON 6aTtapen wu
cUCTeMoK aBToMObUNSI.

8. JITUii-MoHHbIe 6aTapen 3amnpelleHo conpukacaTb M pasMellaTtb BMeCTe C
npeaMeTamMy, KOTOpble MOryT Bbi3BaTb KOPOTKOE 3aMblkaHume. OcCTpble NpeaMeTbl U
pabOTHMKKN B ofeXAe U akceccyapax C METa/I/IOM He A0/MKHbl NpUBIMXaTbCca K NUTUA-
MOHHbIM BaTapesm.

9. Mepuoanyeckn NpoBepanTe MHbOPMaLMIO 0 NMTNEBON BaTapee, oTobpaXxkaeMyo
Ha Aucnnee TPaHCMOpPTHOro cpeactBa. Ecnm BO3HMKIM Kakume-nnbo npobnembl, He
OTKpbIBalTE M He 3KCnyaTupyWTe Kopnyc 6aTapen camocTosTeNnbHo. HemeaneHHo
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CBSDKMTECH C COOTBETCTBYIOLUMM TEXHUYECKMM NEPCOHANIOM AN1S NOSTyYeHUs! AanbHENLLNX
yKa3aHuh.

10. HecaHKUMOHMPOBAHHbLIN AEMOHTaX, MOBPEXAEHME U YCTAHOBKA KOMMOHEHTOB
nuTreBoun baTapeun CTPOro 3anpeLleHbl. 3anpeLlaeTcs BCKpbIBaTb IMTUEBbIE baTapeun unm
rpynnbl  NMTUEBbLIX 6GaTapen 6e3 paspelleHMs BO  M3beXaHWe  OMacHOCTMU.
HenpodeccmoHanbHbiM  paboTHMKaAM  3anpelLaeTcs 3aMeHsiTb MHTepdenc nepeaayn
AAHHBIX U MHTepdelnc cbopa HanpsXKeHUsT CUCTEMbI YNpaBieHUs TMTUEBbIMK HaTapesMum
BO u3bexaHvne MnoBpeXAeHUS KOMMOHEHTOB CUCTEMbl KOPOTKMM 3aMblKaHMEM WU AaXe
BO3HMKHOBeEHMS noxapa. Ans obecneveHns 6e3onacHocTM Heobxoammo cobntogaTb
npeaynpexaarowmne 3Haku.

11. Ecnn onepaTopbl 06Hapy>XMBatoT N06YI0 U3 cneaylowmx CMTyauni unm UMeloT
Kakne-nnbo onaceHnss no nosody 6e30nacHOCTM NpoAyKTa, CHayana OCTaHOBUTE
TPAHCMOPTHOE CpeacTBO M NPUMUTE Mepbl, TaKMe Kak OTK/IYEHME MUTAHUS, 4TOObI
obecneuntb 6e30MacHOCTb OMEpaTopoB W TPAHCMOPTHOMO CpeacTBa, a 3aTeM
HEMEANIEHHO CBSDKUTECb C COOTBETCTBYIOLIMM MEPCOHANOM ANS  AalbHEMLLEro
pykoBoACTBa. PelwleHnsa npuBeaeHsbl HUxXe:

CBs)KMTECb C COOTBETCTBYIOLMM TEXHMYECKUM MEepCoHasioM ANs MnpoBeaeHUs
aBapuIHOro peMoHTa, ecnv HabnAaTC NPU3HAKKM NEpPErpeBa, AbIMIEHNE, UCKPEHWE;
noBpexaeHne akkyMynaTopHoro 65oka (HanpuMep, paspbiB), yTeyka 6atapen; kopnyc
aKKYMYNSITOPHOM CUCTEMbI U Kabenb NUTaHMs nonanu B BoAy.

ObpatnTecb K COOTBETCTBYIOWMM CleunanucTtaM Ans rnpoBeieHus KanuTaabHOro
PEMOHTa MNpu OBHApYyXXeHWW pPa3pbiBOB MW MOBPEXAEHWNA LUHYpa MUTaHWUS, BWIIKM,
YANVHUTENS, 3alWUTHOrO YCTPOMCTBA; WM MpU BO3HUKHOBEHWM MpPO6MeM, KOTOpbIE He
YyrpoXarT Nn4yHon 6e30nacHOCTM unM  6e30MacHOCTM  TPaHCMOPTHOrO  CPeacTBa,
Hanpumep, TPAHCMOPTHOE CPeACTBO He paboTaeT HOpPMasibHO.

1 Tpe6oBaHus K 3apsifKe IMTUA-UOHHbIX AaKKYMYJIITOPOB

1.1 TemnepaTypHbli Avana3oH 3apsiaku coctaBnsieTr 0-50°C. He ponyckaertcs
3apsiaka NMUTUIN-MOHHBIX aKKYMYNsiTOPOB Mpu TemnepaType Hmxe 0°C, 3a UCK/IIOUYEHNEM
aKKYMYyNSITOPOB C CMCTEMOW nogorpeBa. HwuskoTemnepaTypHasi 3apsigka Bbl30BET
BblAENEHNE NUTUSI U MOBMIUSIET Ha CPOK CY>KObl IUTUN-MOHHbIX 6aTapen.

1.2 MecTo 3apsaaKkn AO/MKHO 6bITb YMCTBIM M XOPOLLO NMPOBETPUMBaEMbIM, U BCeraa
[AO/MKHO HAaX0AUTbCS BAANWU OT IEMKOBOCM/TAMEHSIIOLWNXCS U B3PbIBOOMACHbLIX NPeAMETOB.
denepBepKM CTPOro 3anpeLLeHbl B 30He 3apsiakiu.

1.3 OnepaTtopaM pekoMeHAyeTCsd NpPOBOAMTbL 3apsAKy TOJIbKO C  MOMOLLbIO
OMNpeAENEHHOro 3apsiAHOro YCTPOWMCTBA, MOCTaBNSIEMOr0 BMECTE C TPaHCMOPTHbIM
CPeACTBOM C 3aBOAA-U3roToBUTENS, 4TOObl MakCMMasibHO MNOBbLICUTbL 6e30MacHOCTb
NIUTUN-UOHHBIX 6aTapei. YbeanTecb, YTO MONOXUTENbHBLIA U OTpULATENbHbIA Nontoca
NOAK/IOYEHbI NPaBUSIbHO, U HUKOrAA He Npou3BoauTe 0bpaTHYIO 3apsaakKy.

1.4 lMocne nonHou 3apsigkun 6aTapen CBOEBPEMEHHO OTCOEAMHMUTE 3apsiAHbIN
kabenb, 4Tobbl n3bexaTb Npobnem ¢ 6e30MacHOCTbIO.

1.5 B npouecce 3apsakm nuTMEBLIX 6aTapeit MOXET MNpPOM30OWTU aHOMasibHoe
3aBeplleHre 3apsaku. Hanpumep, ecnv 3apsagHoe HanpsXeHue C/IMLWKOM BbICOKOE Mun
3apaaHbIl TOK CAMWWKOM 60MbloW. ITO SIBNEHME OnpefensieTcsl Kak "aHoManbHoe
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npekpawieHve 3apsaku”. Korga OHO NpoMCXOAMT, 3TO MOXET YyKasblBaTb Ha YTEuKy
nuTreBbIX 6aTapen unn BbIXO4 M3 CTPOSt HEKOTOPLIX AeTanen. Heobxoanmo yBeaoMuTb
COOTBETCTBYIOLUMX TEXHUYECKUX CMEeLuanucToB ANs NpoBeAeHWs MOSIHOM MPOBEPKMU,
BbIICHEHMS NPUYMH U UX YCTPaHeHusl nepes Bo306HOBNEeHWeEM 3apsiaa.

2 Tpe6oBaHus K pa3psaay NMTUA-UOHHbIX 6aTapeW

2.1 lnanasoH TeMnepatyp paspsaa -20-60°C.

2.2 TMpn obHapy>XeHnn HeMCnNpaBHOCTW NMTUEBOM baTapen Ha Aucnnee BO Bpems
3anycka wnm skcnayaTaumMm TpaHCMOPTHOMO CpeacTBa, HEOOXOAUMO BbISICHUTL MPUYUHY
HEMCNPaABHOCTN B COOTBETCTBUM C KOAOM Ha aucnnee u Tabnuuen B MHCTPYKUUM MO
3KCrnlyaTaumMm TPaHCMOPTHOrO CPeACTBa, @ TakKe YBeAOMUTb TEXHUYECKWUM MepcoHan
[NS CBOEBPEMEHHOIO ee YCTPaHEHMS.

2.3 lNepep obcny>kMBaHMEM UM PEMOHTOM HeobxoanMo ybeanTbCs, YTO NUTUEBBIE
6atapen 3apsikeHbl He MeHee 4yeM Ha 50%.

2.4 [ns npepoTBpalleHMsl MOBpeXAEHWN nuTMEeBbIX 6aTapen, Bbi3BaHHbIX
Yype3MepHbIM pa3psiioM, HeobXxoAMMO CBOEBPEMEHHO 3apshkaTb NunTueBble 6aTapew,
Korga npubop nokasbiBaeT CMrHan O HU3KOM 3apsiae.

3 TpeboBaHMs K TPAaHCNOPTUPOBKE U pa3rpyske

3.1 Mpu TpaHCNOPTUPOBKE NUTUN-MOHHBIX aKKYMyNsSiTOPOB KpalHe Heobxoauma
NnaoTHasa ynakoBKa.

3.2 Ha ynakoBkax [AOMKHbl 6bITb MpUKpPensieHbl 3HakW 3awuTbl OT BOAbl M
B/I@XXHOCTU, 3HaK O TOM, 4YTO Ipy3 HY)XHO MNOAHUMATb CTPOro BEpTUKANIbHO, 3HaK,
NPU3bIBAIOLWNA K OCTOPOXHOCTM B ObDpalleHnM C Xpynkummu npeametamu. B cnydae
noBpexaeHusi, kopriyca 6atapelt AO/MKHbI ObITb YCTAHOBNEHbI CTPOro BEPTUKANbHO B
COOTBETCTBMM CO 3HAKOM.

3.3 Ecnm nutueBble 6aTapen cMelleHbl MAW BAABAEHbl NP TPaHCNOPTUPOBKE,
HeobXxoAMMO NMPoBEPUTL OTKPbITblE NMPOBOAA W Pa3beMbl Ha NpeaMeT NOBPEeXAEHUS UK
aedopmaumm nuTHMEBLIX GaTapel. B cnydyae nosiBNeHUst AbiMa, WCKPEHWUs cneayet
HeMeAIeHHO MOKUHYTb MECTO MPOUCLLECTBUS U COOBLWMTL 06 3TOM CneunanucTam.

4 TpeboBaHMA K XpaHEHUIO

4.1 XpaHeHve nUTMEBLIX 6OaTapelt [OO/MKHO OCYLLECTBASTLCS B  YUCTbIX U
NMPOBETPMBAEMbIX MOMELLEHUSIX NPU TEMMNepaType OKpyXatowen cpeabl oT - 10 ~35 °C
(pekomeHayemast Temnepatypa xpaHeHust oT 0 ~25 °C). Ans ANUTENbHOro XpaHeHus
(6onee 3 MecsueB) 6aTapen A0MKHbI 6blTb pa3MelLeHbl B MOMELLEHUMN C TEMMEPATYPOK
25 £3 °C) 1 OTHOCUTENBHON BNAXHOCTbIO 65 (£20%).

4.2 Cnegyet n3beraTb KOHTaKTa UTUEBOM HaTapen C arpeCCMBHBIMU XMMUYECKMMM
BeleCcTBaMM WM rasamum, 4YTobbl NpeaoTBpaTUTL KOPPO3UI0 NNTHEBOW HaTapen unum ee
COEANHUTENbHBIX YacTen, BAUSIOLLYIO Ha BHELLHMI BUA U CPOK CNyx6bl 6aTapenm.

4.3 XpaHuTe nuTueBble HGaTapeu BAANW OT OrHA W Tenna, Npu 3TOM AepXuTe
b6aTapeun cyxmmu.

4.4 Ha MecTe xpaHeHus HeobxoamMmo obecneynTb M30M5UM0, 3amnTy OT BOAbl U
nbinesawmTy. Yb6eantecb, YTO 3alUMTHAs KpbilKa Haj KOprnycom nutueBow GaTapeu
3aKkpensieHa nnoTHo, 6e3 aedekToB M nospexaeHuin. Kopnyc 6atapen gomkeH 6biTb
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MOKPbIT M30MSLUMOHHBIMKM MaTepuanammM W 3anedyaTtaH, eclii HET FepMETU3NPYHOLLEN
KPbILIKMK.

4.5 MNpun XpaHeHUn NUTUEBLIX baTapen Ux 3apsad AO/MKEH 6biTb Bbiwe 30%. Ans
npeaoTBpaLleHunsl nepepaspsaa npy anutensHoM xpaHeHun (bonee 3 mecsues) 6aTapen
cnepnyeT perynsipHo 3apsbkaTb, noaaepkueas 3apsa Ha yposHe 50%-80%.

4.6 [na TpaHCNOPTHbIX CPEACTB, HAXOASLWMXCA Ha ANUTENbHON CTOSHKE,
HeobxoaMMO pa3 B Mecsi, MPOBOAMTL MpOBEPKY 3apsaa. Ybeautecb, 4TO 3apaj
HaxoauTca B npepenax ot 50% po 80%. Ecnu 3apsig HepocTaTodeH, 3apsauTte ero o
Heo6Xx0AMMOro YpoBHS.

4.7 JlnTneBble 6aTapen, HaxoAsALMECS HA ANUTENbHON XPaHEHWW, HY>XAAKOTCS B
NnepuoanYECcKon aKTMBaLMKN 3apsiAa-pa3psiia v CTaHAApTHOM LMKe 3apsaa-pa3psaa pa3
B MecsU,.

2.5 O6cnepoBaHMe nepepq 3KcnlyaTauuen
[Ans obecneuyennss 6€30nacHOCTN 3KCNyaTaLmMm U XOpOLLEro COCTOsIHMS WwTabenepa,
HeobxoAMMO MOSIHOCTbID  MpoBepsATb  wWTabenep nepea  akcnnyatauuen. [lpu
BO3HMKHOBEHMM Npobnem obpallanTtecb B OTAEN NPOAaX Halleh KOMMNaHuu.

KOHTPO/IbHbIE TOYKMN MPOBEPKMY:

MyHKTBI
No. Copep>xaHune npoBepku
npoBepKM
Mpu HaxaTuUM Ha neganb TOpMO3a Brepea UK Hasag
1 | Mepanb TOpMO3a | NOYYBCTBYMTE, COOTBETCTBYET /M NMpUIaraeMoe yCuame uim
HeT.
TopMo3Has S "
cMCTEMa ) TopMo3Hoe slBnseTcsa nu TAra TOPMO3HOMO YCTPOMCTBA rMbKowm, Koraa
YCTPOWCTBO wrabenep octaHaBNMBaETCS.
3 Db hekTUBHOCTb COOTBETCTBYET /1M TOPMO3HOW NMyThb TpebyeMoMy, koraa
TOpMO3a wrabenep 3arpyxeH. (2 M Npu MakcMMasnbHOM CKOPOCTY.)
YnpasneHue
4 pyneBbiM CreneHb TOYHOCTU U MMOKOCTM NPV NOBOPOTaX.
Cucrema
DYNIEBOro KONecom
Y HagexHocTb "
yrnpasrieHus o MNosBnseTcs M yTeyka Macra Ha py/ieBOM YCTPOUCTBE,
> | TWApaB/MHeckom Tpybe BbICOKOro AaBfieHUs 1 rmapoMoTope
CUCTEMBI Py P pe.
McnonHseT Am gyHKUMK, CNOMaHO WK HET, CMa3aHo Mn
6 OyHKUNSA
r HeT.
napasnmyeckas
Ap 7 | MacnsiHast Tpyba MpoTekaeT unn Her.
cuctema u
mapaennyeckoe
MayTa 8 CooTBeTCTBYIOLLEE NN KONUYECTBO Macna.
Macrno
9 | MNoabeMHas uenb DNacTUYHOCTb Lenu.
BuHTLI 1 BCe
MpoBepbTe BCe KpenneHus 5 Konec rpy3oBukKa, T.e. BUHTHI,
10 KpenexHble
Koneca ocnabneHbl OHU UK HET.
3NEMEHTbI
11 M3HOC 3aMeHuTe KONeco, Koraa ero AMameTp YMeHblmnTcs Ha 5%.
12 3apsa MpoBepbTe eMKOCTb aKKyMynsaTopa no AUCHIEL0.
AKkyMynsaTop P PoBep My P
13 DneKTponuT YpoBeHb pacTBopa W NAIOTHOCTb 3/1EKTPONNTA.
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MyHKTBI
No. CopeprxaHue npoBepKu
nNpoBepKK
14 CoeanHUTENbHBIN CoeavHUTENbHBIN Kabesb 1 pa3beM AO0MKHbI ObiTh
kabenb NPOYHbIMW.
o HaxxmMute Ha KHOMKY 3BYKOBOrO CMrHana, 4tobbl NpoBepuUTb,
" 15 | 3BykoBOW curHan o
3ByKOBOM 3BYYMUT JI1 3BYKOBOW CUrHa.
cUrHan 16 3ymMMep 3agHero HaxxmuTe Ha nedanb 3agHero xoaa, YTobbl NpoBepuThb,
xo4a 3BYYMUT JIM 3yMMep.
o Bknounte nepekntoyaTesb 31EKTPUYECKOro 3aMKka, YTobbl
Juncnnen 17 OyHKUNSA o
NpOBEpUTb, HOPMASIBHO SN BKOYAETCS AUCTIEN.
18 | 3awwmTHas nonka 3almMTHas nosika Ao/mkHa bbiTb YCTaHOBMIEHA NPOYHO.
[Ipyroe 19 Bunel MNoBpexaeHbl NN HeT, eCTb SN TPeLLMHbI.
rme
20 Apy HopMarnbHbl nnm Her.
3N1eMEHTHI

2.6 O6cnepnoBaHue nocsie aKCnyaTaumm

Mocne paboTbl He06Xx0ANMO BbITEpPETb NATHA Ha WTabenepe. Kpome Toro, Ao/MKHA
6bITb NpoBeAeHa cneaytoLlas npoBepka:

a. HeT nn noBpexaeHnn nnmn yTeykn Macna Ha Kakux-imbo KOMMOHEHTax.

6. BuaHbl 1 BCe rpadmyeckne KOHTEKCTHbIE 3HaKK, TaKMe Kak npeaynpexaaroLwme
3HaKW, Tabnnuyky, PUCYHOK AMarpaMmmbl rpy30MoAbEMHOCTM, MHblE 3HAKWU. DTU 3HAKU
MOryT B OMpeAeneHHON CTeneHW MHCTPYKTMPOBATb, NpeaynpexaaTb U npeaocteperaThb
onepartopa.

B. He BO3HMKNO NM CuTyauui, CBSI3aHHbIX C AecdopMaumnen, WCKaKEHUEM,
MOBPEXAEHMEM UM MOSIOMKON WTabenepa.

r. Mpu HeobxoamMMocTh AobaBbTe CMa3o4HOEe Macso.

A. MNocne paboTbl HECKOMBKO pa3 NOAHMMUTE pblvark BUI HA MAaKCUMAsbHYIO BbICOTY.

€. 3aMeHUTE 3/1EMEHT, KOTOPbIN BbI3bIBAET HENCNPABHOCTb BO BPeEMSI paboThl.

2.7 Nepnoaunueckoe obcnyxmBaHne U peMOHT

KoMmnnekcHass npoBepka LluTabenepa no3BONSET U36exaTb HEUCnpaBHOCTEN U
NPOANUTL CPOK CNYX6bl. BpeMsi, ykazaHHOE B pernaMeHTe TeEXHUYECKOro obcnyxneaHus,
OCHOBAHO Ha cnydyasix, koraa wrabenep pabotaet 8 yacoB B aAeHb 1 200 Yacos B Mecsl.
B uenax 6e30MacHOCTM TexHu4eckoe 0bcny)XuMBaHWe [AO/MKHO MPOBOAMTLCS B
COOTBETCTBUM C PErNaMeHTOM TeXHUYECKOro 06CnyXnBaHums.

Bce peMOHTHbIe paboTbl A0MKHBI BbINOIHATLCS NPO(ECCUOHANbHBIM NEPCOHANOM.

1. Mepbl NpeaoCTOPOIXHOCTU BO BpeMsl TEX06CNy)KUBaHUA:

KOMMOHEeHTbl ANns 3aMeHbl A0/MKHbI ObiTb MOMHOCTBIO MPOM3BEAEHbl  Hallen
KoMnaHuen. [pu 3aMeHe KOMMOHEHTOB LITAabenepoB AO/MKHbI  MCMOJIb30BATLCS
KOMMOHEHTbI C TeMu e TpeboBaHWsMM 6€30MacHOCTM, YTO WM B  OPUrMHANIbHOM
KOHCTPYKLMW.

MecTo Ans npoBeaeHnst TeXobCny>XxMBaHNs:

[omkHO 6bITb Ha3HayeHo onpegeneHHoe Mecto. OHM MoXeT 6blTb 060pyA0BaHO
NMOABECHbIMU U 3aLLUTHbIE COOPYXXEHUSA U T.A.
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MecCTo OO/HKHO MMETb POBHYIO MOBEPXHOCTb U XOPOLUYHO BEHTUASALMIO.

MecTo A0MKHO BbITb 060PYA0BAHO YCTAHOBKOWN MOXAPOTYLIEHHUS.

Mepbl NpeaoCTOPOXHOCTH Nnepes TeEX06CNy>XMBAHNEM U PEMOHTOM:

— He kypuTb.

— OpraHu3ynTe camMo3aLuuTy.

— CBoeBpeMeHHO ybupanTe macno.

— lMepen pobaBneHMEM CMa30YHOrO Mac/ia OYUCTUTE LWETKOM WM  TKaHbtO
MacnsHble NATHa WK Mbllb Ha LWApHUPe.

— 3a WCK/OYEHNEM OMNpeAeneHHbIX CUTyauui, BbLIKHOYMTE MEpeKIYaTeNb C
K/IHOYOM M BbIHbTE BUJIKY U3 PO3ETKM.

— [pun NpoBeAEHUN TEXHUYECKOrO 06CNY>XMBaHMSI ONyCKanTe BUbI.

— Mpn peMoHTaxke TOMAMBHOM TpyOKM BbLICOKOrO AaBneHust ybeautecb B
OTCYTCTBWM FPY30B Ha WTabenepe. KpoMe Toro, BUibl AOKHbI 6bITb OMYLLEHbI B KpalHee
HKHEE MOJIOXKEHME, TakKMM 06pa3oM MOXHO COpOCUTb AaBNEHME B FMAPaB/IMYECKON
cucTeme.

— [lo ToM NpuuMHe, YTO B LIEMM €CTb KOHAEHCATOPbI, HaKanaMBawLwme HebonbLuoe
KOJIMYECTBO 3N1EKTPUYECKON SHEPruv, nepes KOHTAaKTOM C COeAUHWTENbHbIM CTONO60M
FMaBHOM LiENK, CHayana paspsiauTe ero.

— OuManTe 3NeKTPUYECKYI0 YaCTb OKaTbIM BO34YXOM, HMKOrAa HE MpOMbIBaWTE
BOAOMN.

— Ecnn wrabenep TpebyeT TexobCny)KMBaHUS B BbICOKOM MOSIOXEHUM, He06X0aNMO
obecneynTb BbICOTHYIO 3alUUTYy PEMOHTHOMO M 06CNY>XMBatoLWero nepcoHana.

2. MpoBepka M TexHuuyeckoe ob6cnyxuBaHune nepea BBOAOM B
3KCMnJlyaTayuio HOBOro wrabenepa

B uensix cobnioaeHust oTpacneBbix MpaBun M obecrneyeHusi abconoTHOM
6e3onacHocTn wTabenepa npu TPaHCNOPTUMPOBKE, ANS HOBbIX LWTabenepoB C 3aBoAa
BO3MOXHO OTCYTCTBME 3MEKTPONUTA B aKKyMynsaTOpHOM 6aTapee nepen nepBbiM
MCNONb30BaHMEM (3a UCKIOYEHNEM MPOAAXKN BHYTPU CTPaHbl).

DNEeKTPONUT ANs aKKyMynsaTopHoM 6aTapen roToBMTCS 3aA0nro A0 TOro, Kak
wrabenep NOKWHET 3aBOA4, W 3a5MBaeTCs B aKKyMyNsTOpHyto GaTapero nepcoHanom
nepea nepsbiM KUCNOMb30BaHMeM. CHavana nocTtaBbTe wWTabenep Ha nMAOWAAKY C
XOPOLLEN BEHTUNALMEN, OTKPOUTE KPbILLKY SILUMKA aKKYMYNSITOPHOM 6aTapeun 1 oTKpouTe
BCE BEPXHME MNACTUKOBBIE KPbILIKN aKKyMynsaTOpHON 6aTapen. INeKTponuT MeasiieHHO
3a/IMBaAETCS B aKKyMyNsATOPHYIO 6aTapelo Yepes3 niacTMKOBYHO BOPOHKY, Moka He byaeT
BMAEH YPOBEHb >XWAKOCTU. [locne TOro Kak akKyMynsiTop MOSIHOCTbIO 3anOJiHEH,
NAACTUKOBAs KPbILKa 3aBMHUMBAETCS. ECnn aNeKTponuT BbIIMBAETCA M3 aKKYMYNISTOpa,
ero crneayetr HeMeAsleHHO BblTepeTb TKaHblo, YTOObl NpeaoTBpaTUTb 3PO3UK0 Kopnyca
WwTabenepa n CHUXKEHME CONPOTUBIIEHUS U30/SILMN BCEM MALLUHBI.

3. E>xxegHeBHbIN OCMOTP
— lMpoBepka YypOBHS IMAPaBINYECKOrO Macna: OnycTUTE BWIbl B HWXHeEe
NOSIOXKEHME, OTBEPHUTE KPbILLKY MacnsHOro 6aka v npoBepbTe LWYNoM ypoBeHb Macna.
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PaccTosiHe Mexay YPOBHEM Macia M KpbIKOM MacnsiHoro 6aka Ao/MKO COCTaBASATb
okono 30 MM. CneayeT BblbpaTb pekoMeHAyeMylo TOProBytd MapKy rMapaBanN4ecKkoro
Macna.

— lMpoBepbTe paboOTOCNOCOOHOCTL aKKYMyNsiTOpHOM 6aTapen: CM. pa3gen
"Micnonb3oBaHne 1 06Cny>XMBaHUE akKyMynsaTOpHoW baTapen".

4. Texo6cnyxusaHue npm Heob6xoaMMOCTH
OunctuTte wtabenep

OuncTUTE N CMaXKbTE NOABLEMHYIO LiEMb

OCMOTpUTE M 3aKPYTUTE KaXKAbl KPENEXHbINA 3NEMEHT
OCMOTpUTE COCTOSIHME MOBPEXAEHMIN KONEC

PernamMeHT paboT no TexHMuYeckoMy o6cCny)xuBaHUIO (BbINOJSIHAETCA
cneuvanncTamMm CepBUCHOIO LIeHTpa)

n/n HanmeHoBaHue onepauum MoTouacbi/Tn TO
200/1 | 400/2 | 600/3 | 800/4
1 lNpoBepka cTeneHn U3Hoca Kosec U posiMKoB v v v v
2 3aMeHa ruapasnnyeckoro Macna v v
3 MpoBepka YHUMOHMPOBAHWNA CUCTEM YyrpaBieHns v v v v
4 MpoBepka MyHKUMOHMPOBaHMSA cucteM 6e3onacHoOCTH v v v v
5 MNpoBepka 1 perynmpoBKa 31eKTPOMarHUTHOro TOpMo3a v v v v
6 MpoBepka Ha OLWM6KK v v
7 lNpoBepka HAAEXHOCTU SNEKTPUYECKMX KOHTAKTOB v v v v
8 lNpoBepKa CTeneHn U3Hoca 3/1eKTPUYECKOro AsuraTens v v
9 MNpoBepka ypoBHs 3nekTponuta AKB, noBbilLeHNE YPOBHS v v v v
3M1eKTponuTa
10 MpoBepka paboTbl 3apSAHOrO YCTPOWUCTBA v v v v
11 MpoBepka cTeneHn u3Hoca u npvl Heobxo0AMMOCTW perynmpoBkKa v v v v
rpy30BOW Lenn
12 Cmaska rpy3oBov Lenm v v v v
13 lNpoBepka cTeneHn U3Hoca K npmu HeobxoaAMMOCTY perynMpoBska v v v v
rpy30BOW pambl
14 Cma3ka rpy30BoWi pambl v v v v
15 MpoBepka repMETUYHOCTM IMAPaBANYECKUX COEANHEHNIA v v v v
16 [poBepka KpenneHus y3noB 1 arperatos v v v v
17 Mposepka paboTbl ONOPHO-MOBOPOTHOIO NOALIMMHUKA v v v v
18 lpoBepKa BMMOK OMOPHbIX Kosec v v v v
19 MpoBepka NoOpyYHel onepaTopa v v v v
20 CMaska nopy4yHel onepaTtopa v v v v
21 MpoBepka pyneBov KOMOHKM v v v v
22 Cmaska pyneBoi KOSIOHKM v v v v

e =- Ornepauns He BbIMNOJIHAETCSA, V- onepauusa BbINMOHAETCA

—
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MpumMmeuyaHune: TexHunyeckoe 06CnyXunBaHWe MPOBOAMTCS COMMACHO pernaMeHTy
paboT kaxable 200 MOTOYACOB, HO HE peXxe YeM pa3s B Tpu Mecsiua — 1, Npu 3TOM Kaxkable
400 MoOTO4YacoB, HO He pexe 4YeM pa3 B LWECTb MecsueB MNPOBOAUTCH TexXHUYeckoe
obcnyxmBaHue 2.

Mpn aTOM Kaxable 600 MOTOYACOB, HO HE pexe 4YeM pa3 B LWeCTb MecsueB
NPOBOAMTCS TeXHMYEeCcKoe 06cnyxmBaHmne3, npu 3ToM Kaxable 800 MOTOYacoB, HO He
pexe 4yeM pa3 B 12 MecsiueB NpoOBOANTCS TEXHUYECKoe 06cnyxumBaHue 4.

PekoMeHOBaHHbIE MaTepuanbl

Mapasnunyeckoe Macno:

a. MNpn HopManbHbIX YCNOBUSAX Mbl COBETYEM:

'vapasnnyeckoe macno LHPISOVG46 B cooTBeTcTBUM CO cTaHAapToM DINS51524T.2,
cpeaHsis ycTonmumBas TeMnepaTypa A0/MKHa cocTaenaTb oT 40 go 60 rpaaycos.

6. Mpwn ycnoBmax NOBbILLEHHON MHTEHCUBHOCTM Mbl COBETYEM:

M'apaenuueckoe macno LHPISOVG6S B cootBeTCTBUM CO cTaHaapToM DIN51524T.2,
cpeaHsis ycTonumBas TemnepaTypa Bbiwe 60 rpagycos.

B. [pn yCnoBusiX HU3KON MHTEHCUBHOCTM Mbl COBETYEM:

M'mapaenuueckoe Macno HLPISOVG32, B cooTBeTCTBMM CO cTaHaapToMm DIN51524T.2,
cpeaHsis ycTtonumBas TemnepaTypa Huxke 60 rpaaycos.

r. MNpy NOCTOSAHHO MEHSAIOLMNXCS YCNOBUSAX Mbl COBETYEM:

npu BCeX YCNoBUAX paboTbl, MEPEeYUCTIEHHbIX Bblle, MOXHO WCMONb30BaTb
rMApaB/MYEecKoe Macsio B COOTBETCTBUMM CO cTaHgaptoM DIN51524T.2 ana 3ameHbl.
Bsi3koCTb CMa304HOro Macna Ao/mKHa ObiTb OUYEHb BbICOKOW (B OCHOBHOM WCMOJb3YETCS
rmapaBAnyeckoe Macso).

Ecnv KynuTb rmapaBnmMyeckoe Macno TpyaHo, MoTopHoe Maciio SAE20W/20 moxeT
6bITb MCMONBL30BAHO AN 3aMeHbl rmapasMyeckoro Macna HLP6S.

TpaHCMUCCUOHHOE Macno:
0il85W-90(GL-5)

CMa30uHbIit MaTepuan:
JIntnesas cmaska Tuna 3.

Bce BMabl OTpaboTaHHOro rMApPaBIMYECKOro Macnia, TPAHCMUCCMOHHOMO Macna U
CMa3Ku 3arpasHAIOT OKPY>XXaloLLyto cpeay. [o3ToMy 3aMeHeHHY0 pabouyto cpeay cneayert

YyTUNU3NPOBaTb MM 06paboTaTb B COOTBETCTBUM C MECTHLIMU NpaBUIaMMU.

3aMeHa U3HaLUUBaIOLWMXCA YacTen

06beM Mepuopn
Yactb 3aMeuyaHus
TexobcnyxxuBaHus Texobcny)xnBaHms
MoAWwKnNHUK nepeaHero
P 3aMeHa 2000 yacoB
Koneca
MayuToBbIl Ban 3aMeHa cMasku. 1000 yacoB
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O6bem Mepwop
Yactb 3aMeyaHusa
TexobcnyxmBaHus Texobcny)xnBaHms
Banuk kapeTtkm 3aMeHa cMasku. 1000 vacos
Hanpasnsiowuii pensc
P P 3aMeHa cMasKku. 1000 vacos
MauThbl U KapeTKK
3aMeHa cMa3blBaloLEro
Penyktop w 1000 yacos
Macna.
TopMO3Has XXnaKoCTb [obaBneHue. B nto6oit MOMeHT
M'Mapaenuyeckoe Macno 3ameHa. 1000 yacos
3aMeHa npwm
TonnueBHas Tpybka
3amMeHa. 2000 yacoB 0BHapy>xeHun
BbICOKOIO AiaBNeHunsi o
NOBPEXAEHWUN.
®unbTp rMMAPaABINYECKOrO
P P Ouncrka. 1000 vacos
pe3sepByapa
3ameHa npwu
MNoabeMHas uenb Cmaska. 200 yacos 0BHapy>xeHun
NMOBPEXAEHWI,
MNpoBepbTe Hanuuune
[suratenb YrOMbHbIX LLETOK 1 1000 yacos
NO/LLIMMHUKOB.
lpoBepbTe Hannume
PyneBoi asuratenb YFO/IbHbIX LWETOK U 1000 yacoB
NOALLMMHUKOB
MNpoBepbTe Hanuuune
[Buratenb MacnsHoro
YrOSbHbIX LLETOK 1 1000 yacos
Hacoca
NOALLMMHUKOB

2.8 XpaHeHue 1 TpaHCNopTUpoOBKa WwTabenepa

1. XpaHeHue

Ecnu wtabenep He ucnonb3yetcs 6onee ABYX MecsUEB, ero cnefyeTr XpaHuTb B
MOMELLEHNN C XOPOLUEA BEHTUASIUMEN, TEMSIOM, YUCTOM U CYXOM; TaKXe HeobxoauMmo
NPUHATL CneaytoLme mMepbl:

e TwaTtenbHoO ouncTuTe WTabenep.

e Heckonbko pa3 MOMHOCTBIO MNOAHMMUTE W OMNYCTUTE BW/bI, MpPOBEpbLTE,
HOpMasibHO /i1 OHKU paboTaloT.

e Onyctute BUSbI 4O CaMOr0 HU3KOro YPOBHSI MU COBMECTUTE C OMOPHbIM 6/10KOM,
YTO6bI CHATb Harpy3Ky C Lenw.

e [logonpute KBagpaTHbIM OpycOM CTOpPOHY psSiAOM C BoauTenem wTtabenepa,
4yTO6bI MOAHATL BeayLme Koneca wrabenepa ¢ 3eMaun.

e [lpoBepbTe YpOBEHb rMApPaBIMYECKOro Macna v npu HeobxoammocTn aobasbTe
HEMHOro mMacna.

e HaHecuTe cnoi Heryctoro mMacna Uan CMasku Ha BCE OrOfIEHHbIE MOBEPXHOCTM
MEXaHUYECKNX YacTeM.

e CMmaxbTe wrabenep.

e [poBepbTe COCTOSIHME aAKKYMYNSITOPHOM 6aTapen W 3neKTpPonuTa, HaHecuTe
HEKMUCNYIO CMa3Ky Ha COEAMHUTENbHLIN MOJIOC aKKyMyNsSTOpHOW 6aTapew.
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e Bce 3neKkTpuyeckme KOHTaKTbl AOJDKHbI 6bITb OnpbiCKaHbl COOTBETCTBYHOLLUMM
cnpeem asid KOHTaKTOB.

2. TpaHCNOpPTUPOBKA

Ecnm wrtabenep HeobxoauMMO TpaHCMOPTUPOBaTb Ha 60nbluoe paccTosiHue,
nogonpute 60KOBYKD CTOPOHY psAOM C BoauTeneMm wTabenepa kBagpaTHbIM GpycoMm,
4yTobbl NOAHATL Bedylme Koneca wrabenepa ot 3emnu. lNepegHee koneco wrtabenepa
AOMKHO ObITb HaZEXHO 3aKpenneHO C MOMOLWbK AepeBsHHOro 6noka. 3akpenuTe
wrabenep B TPAHCMNOPTUPOBOYHOM PY30BMKE C MOMOLLbIO TPOCOB.

3. Morpy3ka

Mepen norpy3kon lTabenepa npoBepbTe Ha 3aBOACKOW Tabnuuke obwmin Bec
wrabenepa, 4Tobbl BbIGpPaTb COOTBETCTBYIOLLEE NOABEMHO-TPAHCMOPTHOE 060opYyAOBaHME.
MNMoabem wTabenepa AO/MKEH OCYLLECTBNATbCA POBHO, @ OMycKaHue [O/MKHO ObITb
MEANEHHbIM W  CTabwunbHbIM.  OKpyXalowmui  MNepcoHan AO/MKEH CneanTb  3a
6e3onacHocTbio. OAUH M3 COTPYAHWKOB AO/MKEH OTBeYaTb 3a NpoBeAeHWe MOrpy3Ku.
Echv ans norpysks v pasrpy3kM WCMONb3yeTcs APYroM  BWIOYHBLIA - MOMPY3UMK,
NoXasnyncra, cneauMTe 3a €ero CocTtosiHueM. Bo um3bexxaHue noBpexaeHus BeayLlero
Koneca v nepegHero Kosnec cneguTe 3a TeM, YTobbl BUbl HAXOAWIUCH BHU3Y.

4. ByKcMpoBKa

Echn wtabenep He MOXET 3anyCTUTbCS M3-3a HEUCNPaBHOCTWU, ero Heobxoammo
NepeMecTuTb B MpaBWIbHOE MoMioXeHue. Moxanyncra, cneaymuTte nNpyUBEAEHHON HUXE
NHCTPYKLNN:

a. Bblknwounte nNuUTaHMe W OTCOeAMHUTE pas3beM nuTaHus npu  ByKCcnpoBke
wrabenepa. Ecnu wrabenep BktoYEH BO BpeMst 6YKCMPOBKU, KOHTPOIEP CrOpUT.

6. ObecneybTe HageXHOe CoeAMHEHNE Mexay WTabenepom u yCTPOMCTBOM TAru C
MOMOLLUBbID MSAMKOro LWHYpa, @ MaKCMMasnbHasi CKOPOCTb OYKCUMPOBKM He [OMKHA
NpeBbIWaTh 3 KM/Y.

B. [aHHbIi WiTabenep He MOXET WUCMONb30BaTbCS B KayecTBe GYyKCMPOBOYHOrO
cpeactBa. TO eCTb, HMKOrga He wcnonb3ynte wWwTabenep ans GYKCUMPOBKU ApYrux
TPaHCMNOPTHbIX CPEACTB MM O6bEKTOB.

2.9 3aMeHa aKKyMy/ISTOpHOM 6aTapeun

Mpoueaypa 3aMeHbl akKyMy/iTOpHON 6aTapeun BbIrNSAUT Cieayrowmm obpasom:

1.0TKpoKTe 6OKOBYIO ABEPLY aKKyMynsiTOpHON 6aTapeun n CHUMKUTE ee.

2.BbiTawmTe pa3beM akkymynsaTopa u3 wrabenepa.

3.BbiTawmTe 60nT Ha KOpPObKe akkyMynsaTopa 1 0cBoboauTE akKyMynsTop.

4.BbiTaHWTE BaTapeto c60Ky 1 CHUMUTE €e C MOMOLLbIO CeLManbHON TENEXKN UNn
NOABLEMHOI0 MeXaHn3Ma.

5. Cnocob ycTaHOBKM aKKyMynsiTopHoM 6aTapen obpaTeH BbllleyKa3aHHbIM
JENCTBUSM.
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Bo BpeMsi noabeMa M TPaHCMOPTMPOBKM aKKyMy SITOPHOW 6aTapen obpallanTech ¢
HEel OCTOPOXXHO. B NPOTMBHOM Cny4ae 3TO NPUBEAET K MOBPEXAEHUIO aKKyMyISiTOpa Uu
CO34acT OMACHOCTb AJ1s1 YesIoBEKa.

2.10 PacnpocTpaHeHHble HEUCNPABHOCTU U UX YCTPaHEHUue

No HeuncnpaBHoOCTH

BO3MOXXHbIE MPUYUHBI

YcTpaHeHne

LLiITabenep He 3aBoanTCA
(KOHHeKTOp He
paboTtaeT)

neperopen npeaoxpaHnTeNb Lenu
KOHTponnepa

3amMeHuTe

nepekn4yaTesib NUTaHNA MNJ10Xo NOAKHOYEH

MoynHuTE nnun

WM noBpexaeH 3aMeHuTe
neperopen NpeaoXpaH1Tesb FaBHOW LIENK 3ameHuTe
3/1IEKTPUYECKUI 3aMOK MJIOXO MOAKITIOYEH U MounHuTe nnn

noBpexaeH 3aMeHuTe
coeanHeHune 6atapen ocnabno nnm
3akpenuTe
0TCOeANHMNOCh

Mpv ynpaBneHun pyneBbIM KOIECOM
cpabaTblBaeT 3M1eKTPOMarH1THbIN TOPMO3,
wrabenep HaxoauTCs B COCTOSHUK
TOPMOXEHMUS.

MoynHuTe nnun
3aMeHuTe

MoTeHumoMeTp ocnabneH nnu ocnabneH BUHT

[MounHuTe nnn

3aMeHuTe
LLitabenep He 3aBoauTcA MarHMTHas KaTyllKa X040BOro Asurartens MounHuTe nnn
(KOHHEKTOp npogomkaeT C/IOMaHa UM KNeMMbI NIOX0 NOAKIHOYEHDI 3aMeHuTe
paboTtaTb) Mo4ynHuTE nnn
HakOHEeYHWK KOHTaKTopa MioXo NOAK/OYEH
3aMeHnTe
HewncnpaBHocTb neyaTHoM nnatel MOSFET MoynHuTe Unu
laMnoBoro Tuna 3aMeHnTe
OnyctuTe,
OorpakaeHue He OnyLLEeHO WU/u NoBpeXaeH
NMOYNHUTE UK
nepekyaTesb orpaxaeHus
3aMeHuTe
MounHuTe nnn
LLiITabenep moxeTt KOHTaKTOpP M/I0XO NOAK/IOYEH UK Cropen
3aMeHnTe
2 ABUraTbCs TOSIbKO
. MounHuTe nnn
Brnepen (wv Ha3ag) HEeMCNpaBHOCTb NeYyaTHOW nnaTol
3aMeHnTe
OTknounTe
nuTaHue B
noBpexXaeH HAaKOHEYHMK KOHTaKTopa, aBapuMHOIA
LLitabenep He MoxeT
3 HaKOHEYHUK He OTCOeMHSAETCS Mnpu CUTyaumu,
OCTaHOBUTLCS B MYTH
NMPUKOCHOBEHMMN K HEMY 3aMeHnTe
HaKOHEYHUK
KOHTaKTOpa
3aKkpenute BUHT
nnm
OcnabneHve nnn nospexaeHne Topmosa EM .
OTPEMOHTUPYNTE
4 OTka3 TopMO30B
TOpMO3 EM
" 3ameHuTe
M3HoweH TopMo3HOM aAnck EM "
TOPMO3HOW ANCK
OTkas pynesoro o MounHuTe nnn
5 MNoBpexaeH pyneBov MexaHU3M.

ynpaBneHust

3aMeHuTe

e
r
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No HeuncnpaBHoCTH BO3MOXXHbIE MPUYUHBI YcTpaHeHne
NOBpeXaeH ABUraTesb PyneBoro yrnpasieHus MoumryTe
3aMeHuTe
MoynHuTEe nnun
MoBpexaeH aABuraTenb Mac/siHOMO Hacoca
3aMeHuTe
YTeukun B pyneBomM TpybonpoBoae MomHwTe
Py pybonp | 3aMmeHuTe
Ouunctute nnun
LIECTEPHS U NOALWMIMHUK 3a6/T0KMPOBaHbI 3aMeHuTe
Pynesoe koneco
NOALLIMMHUK
noBOpaYMBaeTcs S
6 NMeEeTCS 3a30p NPV YCTAHOBKE MOALLMIMHUKA OTtperynupynte
TSKENO, C LWYMOM, 3330
ABUraTenb neperpyxex P
NoBpeXaeH NOALIMIMHUK NepeaHero Koneca 3aMeHuTe
NOALLMMIHUK
YMeHbLUnTE
neperpyska
Harpysky
[JaBJIEHME NEPESIMBHOIO KanaHa C/IMLLIKOM .
OTperynupyute
HU3Koe
aHOMaJsibHas BHYTPEHHAS yTeuka B
TP T 3aMeHuTe canbHUK
NoOAbEMHOM UMAMHApe
nobaBbTe
COOTBETCTBYHOLLEE
KOJIMYECTBO
rMapaBAMYEecKoro Macia HeaoCTaToOuYHO
OTUNBLTPOBAHHOIO
Bunobl He MoryT
7 rMApaBINYECKOro
NOAHATHLCA
Macna
HanpshkeHve 6aTapen HeaoCTaToOuHO 3apagute
YHOW MY/IbTUK/IAMNAH NOBpPeXAeH MoumHwTe
Py y P 3aMeHuTe
[MoynHuTe nnun
MoBpexaeH aBuraTenb MacisiHOrO Hacoca
3aMeHuTe
N [MoynHuTe nnun
MoBpexaeH MacnsHbIA Hacoc
3aMeHuTe
3NEKTPUYECKUIA 3aMOK HE OTKPbIBAETCA UK MouynHuTe nnn
noepexaeH 3aMeHuTe
BHYTPEHHSAS MayTa neperpy>xeHa um MouynHuTe nnn
aecdopmmnposaHa 3aMeHnTe
Hapy>XHasi MayTa neperpy>eHa unm MoynHuTe nnn
AecdopMupoBaHa 3aMeHuTe
Bunbl He mMoryT [MoynHuTEe nnun
6noknpoBka MauToOBOro Koseca
8 ONyCTUTbCA nocne 3aMeHuTe
noabeMa o MoynHuTe nnun
HanpaBASIOWMN CTEPXKEHb MaYTbl COTHYT
3aMeHuTe
KnanaH peryimpoBKM CKOPOCTK 3a6/10KMpOBaH Hactpoiite
DNEeKTPOMarHUTHbIN KnanaH BbllLEeN U3-nog YcTpaHuTe
KOHTpONS HeMcnpaBHOCTYH
[MoynHuTEe nnun
noBpexaeHa oTaenbHas 6aTtapes
9 CHWmXeHWe HanpsXeHus 3aMeHuTe
(nocne 3apsiakun) . [obaBbTe
HU3KUW YPOBEHb XXWAKOCTU B aKKYMynsaTope
NEKTPONUT
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No HeuncnpaBHoOCTH BO3MOXXHbIE MPUYUHBI YcTpaHeHne
o 3ameHuTe
Hannume NpuMecen B aNeKTponuTe
3MeKTponuT
CKOpOCTb ABMXEHUS He [aTunk nospexaeH
S [MounHuTe nnn
1 YMEeHbLLAETCS npu MoBpexaeH Xx040BOW BbIKOYaTENb o
oTperynupynte
nogbemMe MauThbl HYNeBOro NoNoXeHus

CeBeToanoAHblIe MHAUMKATOPbI HA KOHTponepe

Ha koprniyce KOHTponsiepa pacrosioXKeHbl KpaCHbIVI M XEeNnTbll CBETOANOAHbLIE

MHAMKATOPbl. PasnnuHble PEeXWMbl MX MUraHWsl YKasblBalOT Ha pa3fiMyHble YCl0BUS
paboTbl KOHTposnepa. CM. Tabnuuy HUXe.

Uupukartop OnucaHue

NCTOYHMK NUTaHNS KOHTPOJIEpPa He MOAKIOYEH; UK
aKKyMynsiTop WTabenepa paspsiXeH; Uin apyrue
HEWCNpaBHOCTM Lienu.

KoHTponnep pabotaeT HOpManbHO

CBETOAMOAHBIN MHAMKATOP HE ropuT

Mwuraet XenTbli CBETOAMOA
XenTblil U KpacHbI1 CBETOANOAHbIE

KoHTponnep HaxoanTca B COCTOSIHUM 3arpy3ku NporpaMmel
WHAMKaTOpPbI BCEraa BKIOYEHDI
o CTopo>xeBoe YCTPOUCTBO HEAEUCTBUTENIBHO MW MPOrpaMMHoOe
KpacHbln cBeToamon roput
obecrieueHune He ycTtaHoBneHo. lNepesanyctuTe. MNpu
MOCTOSAHHO

HeobXxoAMMOCTUN NepeyCcTaHoBMTE NporpaMMHoe obecrneyeHme
KoHTponnep obHapy»un HencnpasHOCTb. Koa nHankaumm
HencrnpaBHOCTM COCTOMT U3 AByx undp. Konmyectso
MUraloLWMX KPacHbIX SlaMroYeK MoKasblBaeT, SABASETCS N KOA,
nepBoi LUMdpol UM BTOPOW, @ KOMIMYECTBO MUratoLLMX
XKeNTbIX lamMnoyek 0603Ha4aeT KOHKPETHOE KOMYECTBO
COOTBETCTBYHOLNX UNDP.

XenTbiii U KpacHbI CBETOAMOAbI
MUraloT NonepeMeHHo

Koabl ounbok

YcnoBusa nosB/ieHUsA
NMokasaHue Ha 3KpaHe
Kon Bo3MoO)xHas npuuMHa Henonapgku u ee
Pe3ynbTaTt HENoNagkKu
yCTpaHeHue
Controller Overcurrent Ycnosus nosiBneHuns. ®asHeoiin
1. BHeluHee 3aMbikaHue ¢as3 U, V
Henonapgka rnaeBHoro . TOK MpeBbILIAET NOPOroBoe
n W nnm coegmHeHnn gsuratens.
KOHTaKTopa. Henonagka N3MEpPEHHOE 3Ha4YeHne Toka.
12 2. HeBepHO HaCTpOeHbI
asurartens. YcTpaHeHue. BbIkniounTb ¢
napaMmeTpbl ABUrartens. "
Henonaaka 3n1ekTpoOMarHUTHOro BKJTIOUYUTb NMYCKOBOW
3. HewcnpaBHOCTb KOHTpOnepa
TOpMO3a BbIK/OHaTENb
Current Sensor Fault Ycnosust nosisneHuns. atumk
Henonagka rnasHoro 1. YTeuka dasbl U, V unn W Ha TOKa KOHTpoJ/1Iepa nMeeT
13 KOHTaKTopa. Henonagka Kopryc norpy3sunka (KopoTkoe HeBepHoe CMelLleHune.
asurartens. 3aMblKaHue B cTaTope). YcTpaHeHue. BbIKNounTb 1
Henonagka anekTpoMarHUTHOro | 2. HemcrnpaBHOCTb KOHTpos/iepa BKJ/IIOUUTb MYCKOBOW
TOpMO3a BbIK/lOHaTENb
Precharge Failed 1. BHewHss Harpy3ka Ha 6noke Ycnosus nossneHus. Mpu
14 Henonapgka rnaeBHoro KoHAeHcaTopos (Bbixod B+) npeaBapuTENbHON 3apsake
KOHTaKTopa. Henonaaka npenaTcTBYeT 3apsake 61oka HanpsikeHne 6noka
asurarens. KOHZEHCaTOpOB. KOHEHCaTOpOB He AOCTUITIO0
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NMoka3aHMe Ha 3KpaHe

YcnoBua nosiBneHus

Kopn Bo3mo)xHas npuyumMHa HenoJsagku u ee
PesynbTaTt HEenonaakm
yCTpaHeHue
Henonagka snekTpoOMarHUTHOMo 2. CM. MeHI0 nporpammaropa HeobXx0AMMOro 3Ha4eHms.
TOpMO3a Curtis 1311: Monitor >> Battery: YcTpaHeHue. BbiknounTb ¢
Capacitor Voltage BKJ/IIOYMTb BbIK/IOYATENb
6710KMPOBKM MW MPUMEHUTD
VCL-dyHkumto Precharge()
Controller Severe Ycnosus nosiBnexHus.
Undertemp Henonaaka 1. KoHTponnep paboTaeT B TemnepaTypa TennooTeoAa
rMaBHOro KOHTaKTopa. 9KCTPEMasibHbIX YCOBUSX. Hwxke -40 °C.
15 Henonagka asuratens. 2. CM. MeHI0 nporpammaropa YctpaHeHue. CoenaTb
Henonagka anekTpoMarHUTHOro Curtis 1311: Monitor >> TemnepaTypy Tensi00TBOAA
TOPMO3a. Controller: Bbiwe -40 °C 1 BbIKNIOYNUTb U
Henonagka gpoccens. MNonHoe Temperature BKJ/IIOUUTb MYCKOBOW
TOpMOXeHue BbIK/lOYaTENb
1. KoHTponnep paboTaeT B
Controller Severe Overtemp P PP Ycnosust NosiBneHus.
3KCTPEeMasibHbIX YCIOBUSX.
Henonagka rnaBHoro TeMnepaTypa TenaooTeoAa
2. lNeperpy3ka norpysyuka. o
KOHTakTopa. Henonaaka N Bbiwe +95 °C,
3. HenpaBuibHbIN MOHTaX
asuratens. YctpaHeHue. CoenaTb
16 KOHTponnepa.
Henonagka anekTpoMarHUTHOMo TeMmnepaTypy TennooTeoaa
4. CM. MeHIo nporpamMMaTtopa o
TOpMO3a. . . HWke +95 °C 1 BbIKIIOUNTb U
Curtis 1311: Monitor >> N
Henonagka apoccens. MNonHoe BKJTIOUUTb NMYyCKOBOW
Controller:
TOpMOXeHue BbIK/lOYaTENb
Temperature
1. HeBepHas HacTpolika
napamMeTpoB B MeHIo baTapew.
. Ycnosus nosieneHuns.
2. He cBsA3aHHbIM C KOHTPONIEPOM
HanpshkeHne 6noka
pacxog 3Heprum 6atapeu Ha
KOHAEHCATOPOB YNano Huxe
cucTemy.
nopora CuabLHOro
3. ConpoTtusneHue 6atapeu
Severe Undervoltage HeoHaNpPSKEHUS Mpu
C/IMLLIKOM BESKO. N
17 YMeHblUeHMe KpyTSILLEro 3a[eMCTBOBaHHOM MOCTE Ha
4. Bo BpeMsi ABMXEHNS baTapest
MOMEeHTa Ha Basly npuBoaa noneBbIX TPaH3UCTOpaXx.
oTcoeanHUNach.
YctpaHeHue. CaoenaTb
> M. MEHIO nporpaMmaTopa HanpsXKEHWE Ha KOHZEHcaTopax
Curtis 1311: Monitor >> Battery:
. BblLLE MOpora CUAbHOMo
Capacitor Voltage.
HeaoHanpsHKeHNs
6. lNeperopen npeaoxpaHuTesb Ha
B+ unu He cpaboTtan KOHTakToOp
o Ycnosusl NosiBieHus.
1. HeBepHas HacTpovka
HanpshkeHne 6noka
napaMeTpoB B MeHIo 6aTapew.
Severe Overvoltage KOHZEHCaTOpPOB MPEBLICMN0
2. ConpotusneHue 6atapeu
Henonapka rnasHoro NOpor CUIbHOroO
C/ILLKOM BEIMKO ANsl AaHHOro
KOHTaKkTopa. Henonaaka nepeHanps>xeHnsl Npu
pekynepaTMBHOMO TOKa. M
asuratens. 33eNCTBOBAHHOM MOCTe Ha
18 3. Bo BpeMs pekynepaTMBHOIro
Henonagka 31eKTpOMarHUTHOMo NosneBbIX TpaH3UCTopax.
TopMoXeHus1 baTapes
TOpMO3a. YcTpaHeHue. Caenatb
oTcoeanHUNach.
Henonagka apoccens. MNonHoe HarnpshKeHue Ha KoHAeHcaTopax
4. CM. MeHI0 nporpamMmmaTopa
TOpPMOXeHMne HWXXE Nopora CUIbLHOIo

Curtis 1311: Monitor >> Battery:
Capacitor Voltage

nepeHanpspKeHns, Nocne Yero
BKJIOYUTb U BbIK/THOUYNUTD

-
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OPTS15 TpexcTopoHHui wrabenep
YcnoBusa nosiBsieHUs1
NMoka3aHMe Ha 3KpaHe
Kopn Bo3mo)xHas npuyumMHa HenoJsagku u ee
PesynbTaTt HEenonaakm
yCTpaHeHue
MyCKOBOW
BbIK/OHaTENb
1. TMpwv paHHou TemnepaType
NPOV3BOANTENBHOCTb
Controller Undertemp KOHTpOJ/1Iepa OrpaHuyeHa. YcnoBust NOSIBNIEHMS.
Cutback Pesynbrar 2. KoHnTponnep pabotaet B TemnepaTypa TenjiooTeoAa
21 OTCYTCTBYET, €C/I1 TOJIbKO 3KCTPeMasibHbIX YC/TOBUSIX. Huxe -25 °C. YcTpaHeHue.
[EeNCTBME NpK OLINGKE He 3. CM. MeHI0 nporpamMmaropa CpenaTb TemnepaTypy
3agaHo B VCL Curtis 1311: Monitor >> TennooTBoaa Bbiwe -25 °C
Controller:
Temperature
1. Mpwu paHHOW TeMnepaType
NpON3BOANTENbHOCTb
KOHTpOiepa orpaHuyeHa.
2. KoHTponnep pabotaet B
Controller Overtemp P PP YcnoBusl NosiBNEHNS:
3KCTPEeMasbHbIX YCIOBUSIX.
Cutback YmMeHbLueHne Temnepatypa TennooTsoaa
3. Meperpy3ka norpysuynka. o
22 KpYTSLLEro MOMEHTa Ha Bany N Boiwe 85 °C. YcTpaHeHue.
4. HenpaBWbHbIN MOHTaX
npvBoAa U TOPMO3HOIO Cpenatb TemnepaTypy
KOHTpOnepa. o
MOMeHTa TennooTsoda Huxe 85 °C
5. CM. MeHI0 nporpamMmMaTopa
Curtis 1311: Monitor >>
Controller:
Temperature
1. Pabota HopMarbHas.
CoobLueHune 06 ownbke o3HayaeT,
yTo HaTapes Hy>KaaloTCa B
3apsagke. lNpy gaHHOM
HanpshkeHUM NpoN3BOANTENBHOCTb
KOHTpOsiepa orpaHnyeHa.
o Ycnosust nosiBneHus.
2. HeepHas HacTpouka
HanpsihxkeHne 6noka
napaMeTpoB 6aTapem.
o KOHAEHCAaTOPOB ynano Huxe
3. He cBs3aHHbIN C
Undervoltage Cutback rnopora HegoHanpsHKeHUs nNpu
KOHTPOJI/IEPOM pacxof sHeprum o
23 YMeHbLUeHne KpyTsLlero 3a4eNCTBOBAHHOM MOCTE Ha
b6aTapeun Ha cuctemy.
MOMEHTa Ha BaJly NpMBOAa NosEBbIX TPAH3UCTOPaX.
4. ConpoTtueneHue 6atapeun
YctpaHeHue. CoenaTb
C/IULLKOM BESUKO.
HanpshkeHue Ha KoHaeHcaTopax
5. Bo Bpems aBwxeHust 6aTapes
BbILLE MOpora HeoHaNpsHXKeHNs
oTcoeanHuNach.
6. CM. MeHI0 nporpamMMaTopa
Curtis 1311: Monitor >> Battery:
Capacitor Voltage.
7. [leperopen npefoxpaHuTesnb
Ha B+ nnu He cpaboTan KOHTaKTop

& ey ¥ - - =_a S, . e ey
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OPTS15 TpexcTopoHHui wrabenep

NMoka3aHMe Ha 3KpaHe

YcnoBua nosiBneHus

Kopn Bo3mo)xHas npuyumMHa HenoJsagku u ee
PesynbTaTt HEenonaakm
ycTpaHeHue
1. Pabota HopManbHas.
CoobuleHune 06 olmnbke 03HaYaEeT,
YTO BO BpeMS TOPMOXEHUS TOK
peKkyrnepaTMBHOrO TOPMOXKEHUS
noBbICMN HanpsbkeHve H6aTapeu.
Mpv AaHHOM HanpsXeHUK Ycnosust NosiBfeHus.
NPOV3BOANTENBHOCTb HanpsixeHue 6noka
KOHTpoOsiepa orpaHnyeHa. KOHAEHCAaTOPOB MPEBbICMN0
Overvoltage Cutback 2. HeBepHas HacTpolika Mopor nepeHanpskeHus npu
24 YMeHbLleHne TOPMO3HOro napameTpoB b6aTapem. 3aAeMCTBOBAaHHOM MOCTE Ha
MOMEHTa 3. ConpoTtueneHune batapeu NnofeBbIX TPaH3UCTopax.
C/IMLLKOM BEIMKO AN AaHHOMo YcTpaHenue. Caenatb
pekynepaTMBHOMO TOKa. HanpsbkeHue Ha KoHAeHcaTopax
4. Bo BpeMsa peKkynepaTMBHOIMO  |HWXE Mopora nepeHanpsaxeHns
TOpPMOXeHus1 baTapest
oTcoeaMHMNach.
5. CM. MeHI0 nporpaMMaTtopa
Curtis 1311: Monitor >> Battery:
Capacitor Voltage
1. MiMmnepaHc BHelwwHel Harpy3sku | HanpskeHue Ha BbiBoge +5 B
+5V Supply Failure Ha BbiBoAe +5 B (BbiBOA 26) (KOHTaKT 26) HaxoauTCs 3a
75 Pe3ynbTaT OTCYTCTBYET, €cnu C/TULIKOM HU3OK. npegenamun +5 B £ 10 %.
TOJSIbKO JIEACTBUE MpPU OLUINGKE 2. CM. MeHI0 nporpamMmMaTopa YcTpaHeHue. BepHyTb
He 3agaHo B VCL Curtis 1311: Monitor >> Outputs: HanpsXeHue B YKa3aHHble
Pot Low npeaens
Ycnosus noseneHus. Tok
¢opmMmpoBaTens ANCKPETHOro
BbIXOAHOMO curHana 6 (KOHTaKT
Digital Out 6 Overcurrent MMneaaHc BHELWHEW Harpy3Ku Ha 19)
2% dopmMupoBaTesib ANCKPETHOro dopMmpoBaTene AMCKPETHOrO npesbiwaeT 15 MA.
BbIXOAHOMO cMrHana 6 He BbIXOAHOMO curHana 6 (KOHTakT  |YCTpaHeHue. YaanuTb NpudnHy
BKJIKOYaEeTCA 19) cAULWKOM HUM30K NpeBbILEeHNs N0 TOKY U NpK
nomowm VCL- yHKumm
Set_DigOut) cHOBa BK/IIOYMTb
dopMmpoBaTenb curHana.
Ycnosus noasneHus. Tok
¢opMmpoBaTens AMCKPETHOro
BbIXOAHOMO curHana 7 (KOHTaKT
Digital Out 7 Overcurrent MMnepaHC BHELLHEN Harpy3ku Ha 20)
27 dopMuposaTtesnb ANCKPETHOrO ¢opmMmpoBaTenie AUCKPETHOro npesbiwaeT 15 MA.

BbIXOAHOMO curHana 7 He
BK/IIOHaETCA

BbIXOAHOIO curHana 7 (KoHTakT
20) CNWLWKOM HU30K

YcTpaHeHue. YaanuTb NnpudmnHy
NpeBbILEHNS MO TOKY U MpK
nomowmn VCL- pyHKUmM
Set_DigOut() cHoBa BK/OYMTL
¢dopmMmpoBaTesib CurHana
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OPTS15 TpexcTopoHHui wrabenep

NMoka3aHMe Ha 3KpaHe

YcnoBua nosiBneHus

Kopn Bo3mo)xHas npuyumMHa HenoJsagku u ee
Pe3ynbTaT HENoOJ1IaAKun
ycTpaHeHue
1. TemnepaTypa asuratens
[0CTUrNa 3anporpaMMMpoBaHHOro
3HayeHusa napameTpa Temperature
Hot nnn npesbicuna ero, u
" Ycnosus nossreHus.
[OeNCTByeT OrpaHUYeHue no ToKy.
Temnepatypa Asuratens
2. HeBepHO HacTpoeHbI
pocturna
napameTpbl TemnepaTtypbl 3aNpOrPaMMUPOBaHHOE
Motor Temp Hot Cutback ABUraTens.
3HayeHvie napaMeTpa
28 YMeHbLUeHne KpyTaLero 3. CM. MeHI0 nporpamMmMaTopa
. . Temperature Hot nnu
MOMEHTa Ha Bany npueoja Curtis 1311: Monitor >> Motor:
npesbICUa ero.
Motor RPM
o YcTpaHeHue. BepHyTb
4. Ecnu B ycTpoucTBE He
TemnepaTypy ABuratens B
UCMob3yeTcs TEPMUCTOPHas
3a/laHHble npefensl
3aWuTa Asuratens, To cneayet
NporpaMMaTopoM OTK/IOYUTL
napameTtpbl Temp Compensation n
Temp Cutback
1. HenpaBunbHO NOAKNIOYEH
Ycnosus nosisneHus.
TEPMUCTOp ABuraTens.
o HanpspkeHne BeBofa OT
Motor Temp Sensor Fault 2. Ecnu B ycTpoucTBE He
o TepMUCTOpa ABuraTens
CHWKEHMEe MaKcMMaribHON NCNosb3yeTcs TEPMUCTOPHas
o (KOHTaKT 8) BbIXOAMT 3a
CKOpOCTM (AEeNCTBYET pexuM 3awuTa ABuraTens, To cnegyet
. ponyctumble npegensl (0 nnn
29 OrpaHuU4yeHHON NporpaMMaTopoM OTKIOUNTb 10 B)
dyHkumoHanbHoctn LOS), 1 |mapametpbl Temp Compensation u :
YcTpaHeHue. BepHyTb
orpaHuyeHue TemnepaTypbl Temp Cutback.
HanpshkeHue BBOAa OT
ABuraTens OTK/IYEHO 3. CM. MeHto nporpamMmaTopa TEPMUCTOPA B AOMYCTUMbiE
Curtis 1311: Monitor >> Motor: P r?pep,enuy
Motor RPM
O6pbIB MM KOPOTKOE Ycnosus nosienenuns. Kopotkoe
3aMblKaHMe CXeMbl 3arycka | 3aMblkaHue Wan obpbiB CXeMbl
. . 1. npu 3arpyske. 3anycka 1 (KOHTakT 6).
Coill Driver Open / Short P Py Y ( )
31 3arpsi3HeHne KOHTAKTOB YcTpaHeHue. YcTpaHuTb 06pbiB
Henonagka cxembl 3anycka 1
3. pasbema. WM KOPOTKOE 3aMbIKaHWe U
Mnoxoi 06XuUM KNeMM nnm OTKIIOUNTb U
HEeMCcnpaBHOCTb NPOBOAKM NOAKITIOYUTL CXEMY 3arycKa
Ycnosus nossneHus. KopoTtkoe
O6pbIB 1K KOPOTKOE 3aMblKaHue unm obpbIB CXeMbl
Main Open / Short 3aMblKaHWe CxeMbl 3anycka | 3amnycka rfiaBHOr0 KOHTaKTopa
Henonaaka cxembl 3anycka 1. 1. npw 3arpyske. (KOHTaKT 6).
31 Henonagka asurartens. 3arpsi3HeHNe KOHTAKTOB YcTpaHeHue. YcTpaHuTb 06pbiB
Henonagka anekTpoMarHuTHoro | 3. pa3beMa. nnm
TOpMo3a Mnoxoi 06XuM Knemm unu KOpPOTKOE 3aMbIKaHue n
HeMcnpaBHOCTb NPOBOAKU OTK/MOUUTb U NOAKTIOYNTD
cxeMy 3anycka
1 O6pbIB MNKN KOpOTKOE Ycnosua nossneHuns. Kopotkoe
32 Coil2 Driver Open / Short 2' 3aMblKaHME CXeMbl 3arnycka | 3aMblkaHue Wan obpbiB CXeMbl
Hernonaaka cxembl 3anycka 2 3' npw 3arpyske. 3anycka 2 (KOHTaKT 5).

3arpsi3HeHne KOHTaKTOB

YcTpaHeHwue. YcTpaHuTb 06pbiB

-
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OPTS15 TpexcTopoHHui wrabenep

NMoka3aHMe Ha 3KpaHe

YcnoBua nosiBneHus

Kopn Bo3mo)xHas npuyumMHa HenoJsagku u ee
PesynbTaTt HEenonaakm
yCTpaHeHue
pa3sbeMa. WSIN KOPOTKOE 3aMblKaHue u
Mnoxoi 06XnM KNemMm nnm OTK/IOYNTb U
HEeMCnpaBHOCTb NMPOBOAKM NOAKITIOYNTL CXEMY 3arycKa
Ycnoeus nosineHunst. Kopotkoe
O6pbiB MM KOPOTKOE
3aMbIKAHME CXEMBI 3aMVCKa 3aMblKaHue unm obpbIB CXeMbl
EM Brake Open / Short 1 NVt 3arpyske Y 3anycKa 3/1eKTPOMarHUTHOro
Henonaaka cxeMbl 3anycka 2. ' ) TOpMO3a (KOHTaKT 5).
32 2. 3arpsi3HeHNe KOHTAKTOB
Henonaaka apoccens. 3 pasbema YcTpaHeHue. YcTpaHuTb 06pbiB
NonHoe TopMoXeHue ' . ' UM KOPOTKOE 3aMblKaHue u
Mnoxon 06XKUM KnemMM nnmn
OTKJTIOYNTb U
HEeMCnpaBHOCTb NMPOBOAKM
NOAKITIOUYNTL CXEMY 3arycKa
O6pbIB MM KOPOTKOE Ycnosus nosisneHusl. Kopotkoe
3aMblkaHne CxXeMbl 3aMnycka | 3aMblKaHue unm o0bpbiB CXeMbI
. . 1. npu 3arpyske. 3anycka 3 (KOHTakKT 4).
Coil3 Driver Open / Short P Py y ( )
33 2. 3arpsi3HeHNe KOHTaKTOB YcTpaHeHue. YcTpaHuTb 06pbiB
Henonagka cxembl 3anycka 3
3. pa3bema. UM KOPOTKOE 3aMblKaHue n
Mnoxol 06XWUM KNeMM Unu OTKJIIOYNTb U
HEeMCcnpaBHOCTb NMPOBOAKM NOAKITIOYUTL CXEMbI 3arycKa
O6pbIB MNKN KOPOTKOE Ycnosua nossneHus. KopoTkoe
3aMblKaHMe CXeMbl 3anycka | 3aMblkaHue Wan 0bpbIB CXEMb
. . 1. npw 3arpyske. 3anycka 4 (KoHTakT 3).
Coil4 Driver Open / Short P Py y ( )
34 2. 3arpsi3HeHNe KOHTaKTOB YcTpaHeHue. YcTpaHuTb 06pbiB
Henonagka cxeMbl 3anycka 4
3. pa3bema. UM KOPOTKOE 3aMblKaHue n
Mnoxoi 06XUM KNeMM 1nu OTKJIIOUNTb U
HeMCcnpaBHOCTb NPOBOAKM NOAKITIOYUTL CXEMY 3arycKa
Ycnosua nossneHus. KopoTkoe
O6pbIB MM KOPOTKOE
3aMblKaHue nnm o6pbIB CXEMbI
3aMblKaHWe CXeMbl 3anycka 3aMyCKa MPOHOPLOHALHOMO
PD Open / Short 1. npw 3arpyske. 4 ponop
knanaHa (KOHTakKT 2).
35 Henonagka cxeMbl 3anycka 2. 3arpsisHeHne KOHTaKToB
YcTpaHeHue. YcTpaHuTb 06pbiB
NponopuMoHanbHoOro knanaHa | 3. pa3bema.
o UIIN KOPOTKOE 3aMblKaHue n
Mnoxon 06XUM KneMm nnm
OTK/OYUTb U
HEeMCNpaBHOCTb NPOBOAKM
NOAK/TIOUNTL CXEMY 3arycka
OTka3 Ko4oBOro gaTumka Ycnosust NosiBneHus.
BUraTens. O6Hapy>keHO oTKNtoYeHne
Encoder Fault 1. uﬂ Py
Mnoxon 06X1M KneMM nnu (ha3bl KOAOBOro AaTUMKa
Mpoun3oLWwno nepekntoveHne B 2.
36 o HEeMCNpaBHOCTb NPOBOAKM. asurartens.
peXunM orpaHuyeHHoOn 3.
(byHKLMOHaNbHOCTH RPM CM. MeHI0 NporpamMmarTopa YcTpaHeHue. BbIKoYnTb U
Y Curtis 1311: Monitor >> BK/IOUNTb
Motor: Motor MyCKOBOM BbIK/tOYaTESb
Motor Open O6pbIB LEenu oaHon U3 das Ycnosus nosisneHus.
Henonagka rnaeBHoro asurartens. O6Hapy>xeH 06pbiB Lenu das
37 KOHTakTOpa. Henonagka 1. 2. | Mnoxoi 06XUM KIeMM nnn asuratena U, V nan W.
asurartens. 3. HEeMCNpaBHOCTb NPOBOAKM. YcTpaHeHue. BbIKounTb U
Henonaaka 3nekTpOMarHUTHOro Mnoxoi 06XUM KNeMM 1nn BKJIIOUNTb MYCKOBOM
TOpMO3a HEMCNPaBHOCTb NPOBOAKM BbIK/llOYaTENb

_
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OPTS15 TpexcTopoHHui wrabenep _

YcnoBusa nosiBsieHUs1
NMoka3aHMe Ha 3KpaHe
Kopn Bo3mo)xHas npuyumMHa HenoJsagku u ee
PesynbTaTt HEenonaakm
ycTpaHeHue
MpvBapmBaHue KOHTAKTOB
rMaBHOMO KOHTaKTopa
Ycnoeus nosinenus. Mepen
. OTtcoeamHeHne unm obpois
Main Contactor Welded CaMbIM 3aMblKaHWEM [TIaBHOIo
1. uenun dasbl gpuratens U.
Hernonaaka rnasHoro KOHTakTopa 6/10K KOHAEHCAaTOPOB
2. |bnok koHAeHcaTopoB (BbIBOA
KOHTakTopa. Henonaaka (BbiBOA B+) nonyuun
38 3. | B+4) nony4yaet HanpsbkeHune
asurartens. " HanpsbkeHue, HO pa3psj He
aneTe OT HATMBHOM Lenu
Henonaaka anekTpoMarHUTHOro . npousoLlen. YcTpaHeHue.
p |HanpsbkeHus (TakoW Kak Lenb
TOpMO3a BbIKITIOUNTB U BKITIOUUTD
BHELLUHero o
" MyCKOBOW BbIK/TIOYaTE b
pe3uctopa npeaBapuUTesibHON
3apsaKn)
1. He npou3oLno 3aMbikaHme
rNaBHOIO KOHTaKTopa. YcnoBus nosiBneHus. MMaBHbIiA
Main Contactor Did Not Close| 2. KoHTaKTbl r1aBHOr0 KOHTakTopa | KOHTaKTOp NOy4us KOMaHay
Henonaaka rnaBHoOro OKUCNNANCH, 06ropenn nam NaoXo | 3aMKHYTbCSl, HO HanpsbKeHue oT
39 KOHTaKTOpa. Henonaaka npwieraor. 610Kka KoHaeHcaTopoB (BbIBOA
asuraTens. 3. BHewHsis Harpy3ka Ha 6roke B+) He nocTtynuno Ha B+.
Henonagka 31eKTpOMarHUTHOMo KoHAeHcaTopoB (Bbixoa B+) YcTpaHeHue. BbIKniounTb 1
TOpMO3a npensTcTByeT 3apsake 6noka BK/IIOUUTb MYCKOBOW
KoHAeHcaToposB. 4. lNeperopen BbIK/tOYaTENb
npeaoxpaHuTens Ha B+
Ycnosus nosiBreHus.
HanpspkeHne Ha non3syHke
noTeHUMOMeTpa Apoccens
(KoHTakT 16) npesblllaeT
1. HanpspkeHne Ha non3yHke o o
noTeHUMOMETpa APOCCeNs CULLIKOM BEPXHWM Tiopor oTkasa, KoTopbn
Throttle Wiper High MOXeT 6bITb N3MeHeH
41 BbICOKO.
Henonagka gpoccens . nocpeactsoM VCL-pyHKUMn
2. CM. MeHIo nporpammatopa Curtis
. Setup_Pot_Faults().
1311: Monitor >> Inputs
YctpaHeHue. CaenaTb
HanpskeHne Ha NoN3yHKe
noTeHUMOMETpa apoccens
HWXe BepXHero nopora oTkasa
Ycnosus nosisneHus.
HanpsbkeHne Ha non3yHke
noTeHUMOMeTpa Apoccens
(KOHTaKT 16) HMXE HUXKHEro
1. HanpsbkeHve Ha nonsyHke nopora 0TKasa, KOTopbIi MOXeT
. noTeHUuoMeTpa Apoccens 6bITb M3MEHEeH NOCpeaCTBOM
Throttle Wiper Low 4 pa ap pea
42 C/IULLIKOM HU3KO. VCL-dbyHKUMK
Henonagka gpoccens
2. CM. MeHt0 nporpaMMaTtopa Setup_Pot_Faults().
Curtis 1311: Monitor >> Inputs YcTpaHeHue.
CpenaTb HanpshkeHne Ha
Non3yHke
noTeHuMoMeTpa Apoccens
BbILLIE HVXXHEro nopora oTkasa
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OPTS15 TpexcTopoHHui wrabenep

NMoka3aHMe Ha 3KpaHe

Kop
Pe3ynbTaT HEnonaakun

Bo3mo)xHas npuyumMHa

YcnoBua nosiBneHus
Henonagku u ee
yCTpaHeHue

Brake Wiper High

43
MonHoe TopMoXeHWe

1. HanpspkeHue Ha nonsyHke
NOTEHUMOMETPa TOPMO3a C/IULLKOM
BbICOKO.

2. CM. MeHI0 nporpaMMartopa
Curtis 1311: Monitor >> Inputs

Ycnosus nosiBneHums.
HanpsixeHve Ha nonsyHke
NoTeHUMOMETPa TOPMO3a
(koHTakT 17) npeBbiwaeT

BEPXHWI MOpOr 0TKa3a,
KOTOPbI MOXET 6blTb N3MEHEH
nocpeactsoM VCL-pyHKUMK

Setup_Pot_Faults().

YctpaHeHue. CoenaTb

HanpspkeHWe Ha
Mon3yHKe NnoTeHUMoMeTpa
TOPMO3a HMXE BEPXHENO

nopora oTkasa

Brake Wiper Low
MNonHoe TopMoXKeHne

44

3. HanpsbkeHue Ha Non3yHke
NnoTeHUMOMETPa TOPMO3a C/INLLIKOM
HW3KO.

4, CM. MeHI0 NporpamMmaropa
Curtis 1311: Monitor >> Inputs

Ycnosus nosisneHus.
HanpspkeHne Ha non3yHke
noTeHuMoMeTpa TOpMo3a

(KOHTaKT 17) HUXKE HUXKHETO
nopora 0TKasa, KOTOpbI MOXET
6bITb M3MEHEH MOCPEACTBOM
VCL-byHKUMN
Setup_Pot_Faults().
YcTpaHeHue.
Caenatb HanpshkeHue Ha
Mon3yHKe NoTeHUMoMeTpa
TOPMO3a BblLLE HUXXHEMO
nopora oTkasa

Pot Low Overcurrent
Henonapaka gpoccens. lNonHoe
TOPMOXeHUe

45

1. CyMMapHoe conpoTusneHune
NOTEHUMOMETPA Ha BXOAE HM3KOro
noTeHuMana CMLLKOM HU3KO.

2. CM. MeHI0 nporpammatopa
Curtis 1311: Monitor >> Outputs:
Pot Low

Ycnoeus nosieneHms. Tok Ha
BXOAE HU3KOro noteHumnana
(koHTakT 18) npesbiwaeT 10
MA. YCTpaHeHue. YCTpaHuTb
NPUYNHY NPEeBbILLEHMS NO TOKY
Ha BXO/Ze HM3KOro noTeHunana
N BbIK/IIOYNTb, U BKITHOUNUTD
MyCKOBOW
BbIK/OYaTENb

EEPROM Failure
Henonapka rnasHoro
KOHTakTopa. Henonaagka
asuratens.
Henonagka 3nekTpoMarHUTHOro
TOpMO3a.
Henonapgka apoccens.
Henonapaka BeikntovaTens
610KMPOBKM.
Henonaaka cxembl 3anycka 1.
Hernonaaka cxembl 3anycka 2.
Henonapaka cxeMmbl 3anycka 3.
Henonapaka cxeMmbl 3anycka 4.

46

Owwnbka 3anmcn B NamsiTb
EEPROM. MpU4nHON MOXET BbITb
TO, YTO 3anucb B NamMaTb EEPROM
6b1na MHMumMmnposaHa VCL, CAN-
LLUMHOWN, HAaCTPOMKON NapaMeTpoB
nporpamMmatopom Curtis 1311 nnm
3arpysKkoit B KOHTPOJINIEpP HOBOro

nporpamMMHoro obecneveHuns

YcnoBus nNosiBeHus.
OnepaunoHHas cuctema
KOHTpO/iepa nponseena

HeyZa4HyH NONbITKY 3anucu B
namate EEPROM.
YcTpaHeHue. 3arpysuTb B
KOHTpONSiep COOTBETCTBYIOLLEE

nporpaMmMHoe obecneyeHve
(onepaumnoHHyto cucTemy),

YCTaHOBUTb MapaMeTpbl,
NpeasioKeHHbIE NO YMOMYaHUIO,
N BBIK/TIOYUTb U BKIIKOYNTD

HYCKOBOVI BbIK/TKOYATENb
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OPTS15 TpexcTopoHHui wrabenep

YcnoBua nosiBneHus

Kon

NMoka3aHMe Ha 3KpaHe
PesynbTaTt HEenonaakm

Bo3mo)xHas npuyumMHa

Henonaaku n ee
yCTpaHeHue

Henonagka cxeMbl 3anycka
NPOMNOPLIMOHAIbHOMO KianaHa.
MNonHoe TopMoXKeHne

47

HPD / Sequencing Fault

Henonagka gpoccens

nepexkn4yaTtend HanpassieHna Unun

HeBepHas nocnepgoBaTenbHOCTb
KOMaHA OT MyCKOBOro
BbIKJIOUATENS, BbIK/IIOUATENS
610KMpPOBKM, NepekoyaTens
HanpaBfIEHUs U ApOCCENs.

2. T1noxoi 06XUM Knemm,
HencrnpaBHOCTb NPOBOAKK MUK
KOMMYTALMOHHbIX annapaToB B
Lienr NycKOBOro BblKtouaTens,
BbIK/tOYaTENs 6/10KMPOBKY,

Apoccensi.
3. CM. MeHI0 nporpamMMaTtopa
Curtis 1311: Monitor >> Inputs

Ycnoeust nosisneHus.
BnoknpoBka nycka npu
Ha)kaToW Nnedanu akcenepartopa
nnn HeBepHas
nocnefoBaTeNbHOCTb KOMaHA
OT NYCKOBOro BbIK/tOYaTeNs,
BbIK/toHaTens 610KNMpoBKK,
nepeksoyaTens HanpaeneHus
n gpoccensl. YCTpaHeHue.
MpVUMeHNTb KOMaHAbl B
NpaBWIbHOM MNopsiake

Ycnosusa nosiBneHus. Owmbka

47

Emer Rev HPD
Henonagka gpoccens.

Henonagka 3n1ekTpoMarHUTHOIoO

TOpMO3a

Onepauus aBapuiHOro peeepca
6blf1a BbINOMHEHA, HO CUrHanbI,
chopMMpOoBaHHbIE ApocceneM,
nepekoyaTeNieM HanpaBneHus
ABVDKEHWSI 1 BbIK/ItOYaTENEM

aBapuitHON 6N1OKNPOBKY, He

BEPHY/IUCb B UCXOHOE COCTOSIHME

BO3HMK/IA U3-3a TOrO, YTO
nocne BbIMOSIHEHNS
aBapUNHOMO peBepca Kakne-To
CUrHasnbl He BEPHYNCL B
NCX0AHOE COCTOSIHME.
YcTpaHeHwve. Ecnu
EMR_Interlock = On, T0
YCTQHOBUTb Ha HOJMb CUIHasbI,
CchOpPMUPOBaHHbIE OPOCCENEM,
nepekntoyaTesieM HanpasieHus
ABWXXEHUS 1 BbIK/IlOYaTENEM
aBapuiiHol 61okmMpoBku. Ecnin
EMR_Interlock = Off, 10
YCTaHOBWUTb Ha HOJb CUIHanbI,
cchopMMpOBaHHbIe ApocceneM u
nepekayaTenem
HanpaBfeHns ABUXEHUS
Ycnosus noseneHus. ameHexve

49

Parameter Change Fault
Henonapgka rnasHoro
KOHTakTopa. Henonaaka
Asurartens.

TOpMO3a

Henonagka 3IEKTPOMArHMTHOro

3Ta owmnbka BbIBOAUTCS MO
6bININ U3MEHEHBI HEKOTOPbIE

4YeM 3KCrJiyatupoBaTb Norpysy
HeobX0AMMO BbIK/OUUTL U

coobpaxkeHnam 6e3onacHocTy:

napaMeTpbl HAaCTPOEK, 1, Npexae

BKHOUNTb HYCKOBOVI BbIKNKO4YaTeNb.

HaCTpoeK NapamMeTpoB, KOTOpoe
TpebyeT nocneaytowiero
BbIK/TIIOYEHMS U BKIOYEHUS
MyCKOBOrO BbIK/IOYaTENSI.
YcTpaHeHue. BbIknounTb ¢
BKJTIOUUTL MYCKOBOW
BbIK/IOYaTENb

K,

Hanpwumep, ecnu nonb3oBaTte

/b
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Kon

NMoka3aHMe Ha 3KpaHe
PesynbTaTt HEenonaakm

Bo3mo)xHas npuyumMHa

YcnoBua nosiBneHus
Henonagku u ee
yCTpaHeHue

U3MEHSIET TUMN Apoccens,
oTobpasnTca cooblieHne 06 3Tou
oLKnbKe 1, Nnpexae yem
3KCMNyaTUPOBaTb MOrPy34mK,
Heobxoammo 6yaeT BbIKOYUTL U
BKJ/IIOUMTb MYCKOBOM BbIKOYaTESb

51—67

OEM Faults
(CM. pokyMeHTaumto
npov3soanTens 06opyaoBaHNS)

STK owmbKN MOryT 6bITb 3aAaHbl
npoussoauTeneM ob6opyaoBaHns u
UCMOJb30BaHbI B
cneunanmanposaHHoM koge VCL.
CM. JOKYMEHTauUuMIo Npov3BoaUTENSt

obopynoBaHus

Ycnosus nosieneHus. Cm.
[OKYMEHTaLMIO NPON3BOANTENS
obopyaoBaHusa YcTpaHeHue. CM.

[OKYMEHTaLMIO
npov3soauTenst 060pyaoBaHus

68

VCL Runtime Error
Henonaaka rnaBHOro
KOHTakTopa. Henonaaka
asurartens.
Henonagka 31eKTpOMarHUTHOMo
TOpMO3a.
Henonagka apoccens.
Henonagka BbiknoyaTens
610KNPOBKM.
Henonagka cxeMbl 3anycka 1.
Henonagka cxeMbl 3anycka 2.
Henonaaka cxembl 3anycka 3.
Henonaaka cxembl 3anycka 4.
Henonagka cxeMbl 3anycka
NPOMNOPLIMOHANBHOMO KianaHa.
lNonHoe TopMOXeHue

1. Mpwu ncnonHennn kopa VCL
npov3oLsna ownbka BpeMeHm
NCMOJTHEHUS.

2. CM. meHto nporpammaTtopa Curtis
1311: Monitor >> Controller: VCL
Error Module and VCL Error. 3710
coobuyeHne 06 owmnbke MOXHO
cpaBHuTb ¢ ID moayns VCL n
onpeaeneH1sIMn Kogos oWnboK B
[AOKYMEHTaLMN K KOHKPETHOM
onepaLnoHHON cucTeMe

Ycnosusl nosieBneHus. Ycnosue
nosiBAeHNs OWMOKN BpeMeHn
BbINosHeHUs koaa VCL.
YcTpaHeHue. cnpasutb Koa
nporpammbl VCL, yCTaHOBUTb,
npeasioXKeHHble No YMONYaHWUIO
napameTpbl, BbIKIIOYNTb U
BK/IOYUTb MYCKOBOM
BbIK/lOYaTENb

69

External Supply Outof
Range PesynbTaTt
OTCYTCTBYET, €CNN TOJIbKO
[encTBME Npu oWnbKe He
3apaHo B VCL

1. BHewHssa Harpy3ka BbIXO40B

5 B 1 12 B 3abupaet nnéo

C/INLIKOM Maso, b0 C/ILLKOM
MHOrO TOKa.

2. B meHIo B HacTpoiikax
NpPOBEPKW HEMCMPABHOCTEW
HeBepHO 3ajaHbl NapameTpbl Ext
Supply Max u Ext Supply Min.
3. CM. MeHIo nporpamMMaTopa
Curtis 1311: Monitor >>
Outputs: Pot Low

Ycnosus nosieneHms. Tok Ha
BbIXOZax NUTaHUs
(CcyMMapHbIli TOK Ha BbIXxoAax
5 B [koHTakT 26] 1 12 B
[koHTaKT 25]) HaxoaMTCcs 3a
npeaenoM BepxHero unu
HWXXHero nopora. Noporu
3a/al0TCa napaMeTpamu
HacTpoek Ext Supply Max u
Ext Supply Min.
YcTtpaHeHue. CaenaTb Tak,
4YTObbI TOK Ha
BbIXOJaX NUTaHUs He
BbIXOAMN 3a Npeaensl

noporos
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Kon

NMoka3aHMe Ha 3KpaHe
PesynbTaTt HEenonaakm

Bo3mo)xHas npuyumMHa

YcnoBua nosiBneHus
Henonagku u ee
yCTpaHeHue

71

OS General
Henonagka rnaeBHoro
KOHTakTopa. Henonaagka
asurarens.
Henonapgka
3NEeKTPOMarHMTHOro TopMo3a.
Henonapgka apoccens.
Henonagka Bblko4aTens
610KNPOBKU.
Henonagka cxeMbl 3anycka 1.
Henonagka cxeMbl 3anycka 2.
Henonapaka cxeMmbl 3anycka 3.
Henonaaka cxeMbl 3anycka
4. Henonagka cxembl 3anycka
NponNopLMOHanbHOro
KnanaHa.

MNonHoe TopMoXKeHne

BHYTpeHHWIA aedexT
KOHTponnepa

YcnoBusi NOSIBNEHNS.
O6Hapy>xeH BHYTPEHHWIA
AedekT KoHTposepa
YcTpaHeHue. BbIknounTb ¢
BKJ/TIOUUTb MYCKOBOW
BbIK/IHOYaTENb

72

PDO Timeout Henonaaka
BbIK/TlOUaTENA 61'IOKVIDOBKVI.
YcTraHoBWnoch
npeponepaunoHHoe
coctosiHne CAN NMT

Bpemsi mexxay coobuieHnsamu CAN

PDO npeBbICcUIo 3HaYeHKne,

3agaHHoe napameTtpom PDO
Timeout Period

Ycnosus noasneHus. Bpemsa
mexay coobuieHnamn CAN
PDO npeBbICcIo 3HaYeHne,
3afaHHoe napametpom PDO

Timeout Period. YcTpaHeHue.

BbikniounTb
N BKIOYUTb MYCKOBOM
BbIK/llOHYaTENb

73

Stall Detect
Mpon30oLuLno nepeknoyeHme B
pPeXuM orpaHUYEHHOM
(PyHKUMOHaNbHOCTH

1. [Buratenb B OCTAHOBIEHHOM
COCTOSIHUM.
2. OTKa3 KogoBoro AaTumka
aBuratens.
3. Mnoxoi 06XunM KneMMm Unu
HEeMCnpaBHOCTb NMPOBOAKM.
4. Henonagku NuTaHns gaTymka
apuratenst.
5. CM. MeHto: Monitor >> Motor:
Motor RPM

Ycnosus nosienexHusl. He
3aperncTpMpoBaHoO ABUXEHUS
KOZIOBOI0O AaTyumKka ABuraTens.
YcTpaHeHue. JInbo
BbIK/TIOYMTb U BKIHOYNTD
MyCKOBOW BbIK/IlOYaTENb,
nmbo, ocTaBasiCb B pexume
OrpaHUYeHHOM
(byHKUMOHaNbHOCTHK,
BOCCT@HOBUTb HOPMaJIbHYIO
paboTy KOIOBOro AaTumka
ABUraTenst U BEpHyTb
cnepyoLlme 3Ha4YeHus:
Throttle Command
= 0 n Motor RPM = 0

87

Motor Characterization Fault
Henonagka rnasHoro
KOHTakTopa. Henonaaka
Apoccens.
Henonagka 3nekTpoMarHUTHOro
TOpMO3a.

Henonapka asuratens

1. C6oi1 onuncaHus napaMeTpoB

ABUraTenya n3-3a T1oro, YTo BO BpeEMA

OnncCaHnsa nNapaMeTpoB ABUraTeNA

BO3HMKNA OWMbKa nepeHanpsi>KeHus

WM owmnbKa HeaoHanNpsHKEHUS,
HernonagKa TemnepaTypHoOro
JaTynka ABuratens uam

TEMNEPATypa ABUraTend

Ycnosus nosieneHuns. Bo spems
ONMcaHNa NapameTpoB
ABUraTenst NpoucxoanT cHou.
YcTpaHeHue. BbIknounTb ¢
BKJTIOUUTL MYCKOBOW
BbIK/OYaTENb
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YcnoBusa nosiBsieHUs1
NMoka3aHMe Ha 3KpaHe
Kopn Bo3mo)xHas npuyumMHa HenoJsagku u ee
PesynbTaTt HEenonaakm
yCTpaHeHue
npesbiwana 150 °C
Ycnosus nosieneHusl. Bo Bpems
OnNMcaHns napameTpoB
Encoder Characterization Asuratens 6bi1a obHapyxeHa
Fault Henonaaka rnaBHoro nynbcauunsi, HO 3Ha4YeHne
KOHTakTopa. Henonaaka 1. Bo BpemMsi onucaHusl napaMeTpoB| napameTpa Encoder_Steps He
Apoccensi. KOAOBOMO AaTyuka npomcxoaut | 6bino 0bHapyXeHo paBHbIM 32,
88 Henonagka anekTpoMarHMTHOro cboin. 48, 64 vnn 80 pgeneHnsaM Ha
TOpMO3a. 2. HectaHgapTHOe 3HadeHue oboporT.
Henonapaka asvratens 3HaveHue |pa3peLlleHns KogoBoro gatuuka (32, YcTpaHeHue. [1ns KogoBoro
napameTpa 48, 64, 80 pgeneHuns Ha obopoT) JaTyvka aBuraTenst BpyyHyto
Encoder_Steps ycTraHaBnuBaeTcs YCTaHOBWUTb BEPHOE 3Ha4yeHune
paBHbIM 31 napameTtpa Encoder_Steps u
BbIK/IIOYNTb U BKITHOYUTD
MyCKOBOW BbIK/IOYATESb
Ycnosust nosiBneHus.
YcTaHOBNEHO HEAENCTBUTENBHOE
Motor Type Fault
3HayeHne napameTpa
Henonaaka rnasHoro
3Ha4veHue napameTpa Motor_Type Motor_Type.
KOHTakTopa. Henonaaka
89 apoccens HaxoauTCAa 3a npeaenamm YCTpaHeHue. YCTaHOBUTb BEpHOe
) [OMYCTUMbIX 3HaYEHUN 3Ha4eHne napameTpa
Henonapka anekTpomar.
Motor_Type v BbIK/OUUTb U
TopMo3a.Henonagka Asurartens o
BK/IOYUTb MYCKOBOW
BbIK/IOYATENb
Ycnoeus nosienenus. Mocne
OTAA4M 3N1EKTPOMArHUTHOM
1. Mocne oTaauu P Y
TOPMO3Y KOMaHZAbl Ha BK/IOYEHME
3NEeKTPOMarHMTHOMY TOPMO3Y
KOMaHbl Ha BKIIOYEHUE VI NCTEHEHIS BPEMEHM,
EM Brake Failed to Set OTBEAEHHOMY Ha TO, YTOb6bI OH
92 i 3apermcTpmpoBaHoO ABVKEHNE
OtanaHa komaHga Position Hold Morpy3UMKa MOMHOCTBLIO cpaboTan,
Y o 3apermcTpmpoBaHo ABVMKEHME
2. DNEeKTpOMarHUTHbIM TOPMO3 He
norpy3uuka.
OCTaHaBNMBaeT ABuraTesb N
YcTpaHeHwue. 3aaencTeoBaTb
Apoccenb
1. MpowusoLwwnio nepeksoveHme B Ycnosus nossnieHus.
PeXuM orpaHUYEHHOM OtobpaxeHo coobuieHne 06
(PYHKUMOHANBbHOCTU B pe3ynbTaTe owmnbke Encoder Fault
. . OTKa3a KoJOBOro AaTuuka Henonaaka 36) nnu Stall Detect
Limited Operating Strategy ( )
(LOS) asuratens (Henonagka 36), nnbo | Fault (Henonagka 73), a Takxe
HaxoXaeHus apuratens B 3aAeicTBoBaH TOPMO3 UK
93 Mpoun3owno nepeknoveHne B o
o OCTaHOBJ/IEHHOM COCTOSIHUM aBapuviHas 6n1okMpoBka ans
PEXMM OrpaHUYEeHHOW
(Henonaaka 73). BKJIIOYEHMS peXxnMa
(YHKUMOHANbHOCTH o
2. OTKka3 KooBOro AaTynka orpaHv4yeHHou
asuraTens. (yHKUMOHaNbHOCTH, NpU
3. Mnoxoi 06XknM KNeMM Unu KOTOPOM OrpaHuyeHa
HEeMCnpaBHOCTb NPOBOAKM. BO3MOXHOCTb YrpaBneHus

64
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Kon

NMoka3zaHue Ha 3KpaHe
Pe3ynbTaT HENoONaAKu

Bo3Mo)kHaa npMyumMHa

YcnoBua nosiBneHus
Henonagku u ee
yCTpaHeHue

4. [Buratenb B OCTaHOB/IEHHOM
COCTOSIHUMU

ABuraTesniem.
YcTpaHeHue. BblkounTb 1
BKJ/TIOUYUTb MYCKOBOW
BbIK/TIOMATESb UW, ECIIN PEXNM
OrpaHNYEeHHOM
(byHKUMOHANBLHOCTM 6bl BbI3BaH
Henonaakon Stall Detect Fault,
BOCCTaHOBWUTb HOPMaJIbHYHO
paboTy norpysunka n BEpHYTb
cneaytowme 3HaveHus: Motor
RPM = 0 u Throttle
Command =0

94

Emer Rev Timeout
Henonagka gpoccens.
Henonapka anekTpoMarHMTHOro
TOpMO3a

1.Mpouecc aBapuitHoro pesepca
6b11 3anyLleH 1 3aBepLuUeH, TaK Kak
BpeMsl, 3aaHHoe napameTpoM EMR
Timeout, ncrekno.

2.3anunna kHomka aBapuiMHOro
pesepca

Ycnosusa nossnenus. lMpouecc
aBapuiHOro pesepca 6bin
3anyLieH 1 Npoaoskancs, noka
BpeMsi, 3agaHHoOe napamMmeTpoM
EMR Timeout, He ncrekno.
YcTpaHeHue.
OTKNIOYUTL CUMIHAN aBapuMHOMO
pesepca

2.11 CeHCOpHbIN 3KpaH

1. BkntoyaeTcs B TeveHue 5 cekyHa

CHINA XILIN

2. BeeauTte naponb pa3bnokupoBku MHTepdeica Yepes 5 cekyH/l Noc/e BKIOUYEHMS
MUTaHKA.

Avcnnel oTnpaBuT KoA, MacTep ynpasneHust nonyunt ero yepe3 CAN v undposoin
Kntou unm dyHkumio Bluetooth, n nutaHune 6yaeTt BKNKOYEHO. DKpaH BBOAA Napons umeet
dYHKUMIO naeHTudrKaumm soamtens.

XapakTepucTuka

OpHoBpeMeHHO aonyckaeTcs He 6onee 100 yyeTHbIX 3anMcel Nosib3oBaTeNEN.
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YyeTHble 3anncu nonb3oBaTenen MOryT CO3a4aBaTbCA UM yAaNnATbCA rmbko.
3BYKOBbIe CUrHanbl U N3AMEHEHNE LIBETA KHOMOK.

AZIMUHUCTPATOP MOXET 3anpocuTb NOCNEAHEro NONb30BaTeNs YCTPONCTBA.

Wrowka Ha3asaHre DyRRLHA }
OK NoATeapIMTE Monreepmaenne
S onepaurn
{
C Ormena Ormena onepatim
0 ~ 9 Uncpa Boon undp
J
DYHKLMM KHOMOK
M - L S L i
= wnories B8% (37
73% s
o) ) .. u
. . ¥ B S —
g P PN y
- 32w 2 6 N
¢ £

& Paoon

1. KHonka Bblibopa ckopocTu (0AHO KacaHue)
Haxmute knaBuwly Bbl6Opa CKOPOCTM, MEPEK/IOUYUTE CKOPOCTb, MOOYepeaHoe
oTobpaxkeHne uukna, oTnpaBka npubopa, NpMEM rNaBHOrO ynpaBfieHMsl, BbIK/IOYEHNE

nam4aTu.
-~ M1 . M2
Thm'h 8km/h
M3 . M3 .~
km/h Bln’h

2. Typok (0gHO KacaHue)

—

HaxxmMuTe KHOMKY ryaka, 4TO6bl BK/THOUYUTb 3BYKOBOI‘;1 CUrHain.

3. ®apa (oaHO KacaHue)

=0
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HaxkmMute KHOMKY BKIOYeHUs dap, dapbl BkItoYaTcs. Mpyu NMOBTOPHOM HaXaTuu
apbl BbIK/IHOYATCS.

4. KHonka HaTskeHusi uenu (AnuTenbHOe HaxaTue)

JleBbIn pUCyHOK (3eneHbl) byaeT oTobpaxaTbCs, Koraa Lenb HaTsaHyTa, a NpaBbin
PUCYHOK (KpacHbI) - Korada uenb ocnabneHa, 3TM coCTosiHMA OyayT nepeaaBaTbCs
rNaBHbIM YCTPOMCTBOM YNPaBieHNs U NPUHUMATLCS NPUBOPOM.

KHonka He paboTaeT, Koraa Lenb HaTsHyTa.

Korga uenb ocnabneHa, curHan mnocbl1aeTcs rMaBHbIM YCTPOMCTBOM YrpaBfeHus,
NPUHMMAETCS NPMBOPOM M M306paXKEHME MEHSIETCS HA MUTAOLLMI NPaBbIA PUCYHOK. Mpu
ANUTENBHOM HaXaTuM 3TON KHOMKM NpUbop MOLUET CUrHAN NEPEKIIOYEHNS, @ FNaBHbIN
NyNbT YNpaBAeHns NpPUMET ero.

Korga rnaBHbI NynbT ynpaBfeHUs MOLNET CUIHAN O HaTSXKEHMKU uenu, npubop
NPUMET €ro 1 NEPEKIYNTCS Ha NEBLIN NATTEPH.

5. KHonka BblpaBHMBaHWS BeayLlero koneca (04HO KacaHue)

2 -~

- g

KocHuTeCb LEeHTpanbHOM KHOMKK KOMIMJIeKCa BedyLllero Koneca, NeBbld PUCYHOK
CMEHMWTCS Ha NpaBbli, NPUOOP NOLWET CUIHAN, FMaBHbIM NyNbT YNPaBAEHUS ero
NpuMeT, Beayllee Kofieco aBTOMAaTUYEeCKM BbIPOBHSIETCS WM 3abnoKupyeT pynesoe
ynpasneHue (pyneBoe Koneco He 6yaeT paboTaTh).

Elle pa3 KOCHUTECb 3TOW KHOMKW, NpaBblii PUCYHOK CMEHWUTCS Ha NEBbIN, nNpubop
OTNPaBWT CUrHan, rnaBHbIA NyNbT YNPaBAeHUs NONy4YMT ero, n 61oKMpoBKka pyneBoro
ynpasneHus 6yaeT cHATa.

HauyanbHOe cOCTOsIHME MpWU BKKOYEHUW MUTAHUS MOKa3aHO Ha JIEBOM PUCYHKE
(cocTosiHue pa3bnoKMpoOBKHN).

6. KHornka npuBsa3ku (4nuTenbHoe HaXaTue)

G
F . %

1]

Mpn ANMTENBHOM HaXaTWUWM KHOMKWU CBSI3W, Npubop nepeaact CUrHan, a rfaBHbIN
NynbT ynpaBneHWss noAyy4uT ero. B coyeTaHMM C ynpaBneHMEM aHanoroBbiM
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nepeksioyaTeneM akcenepaTopa, BUbl U AOMOMHUTENBHAS MayTa 6yayT BpallaTbCs U
nepemMeLLaTbCsl COrlacoBaHHO.

7. KHoOMKa noaHsTUS 1 onyckaHus BUN (ANUTENbHOE HaXaTue)

i

\/

MNpy ANWUTENBHOM HaXaTWUW KHOMKW MoabeMa BwW, Npubop OTMNpaBUT CUrHan, a
FNaBHbIA MyNbT YNpaBieHUs MONy4YuT ero. B couyeTaHum c ynpaBfiEHWEM aHaNoroBbiM
nepeksoyaTeneM akcenepaTopa, BUibl MOXXHO MNOAHUMATbL U OMNycKaTb.

8. KHonka 60Kk0BOro ABMXXEHWUSI AOMONHUTENIbHOM MayTbl

L

L

Haxmute u yaepxusanTe knaBuwy 6GOKOBOro casura AOMOMHWUTENBHOW MayTbl,
nNpubop OTNPaBUT CUrHaM, @ rMaBHbIA NyNbT YNpaBAeHUs NOAyYnT ero. B couetaHum c
yrnpaBfeHNEM aHasoroBbIM MEpEKIYaTeNIeM akcenepaTopa, AOMOSHUTENbHYI MaudTy
MOXXHO MepeMeLLaTb BNEBO M BMpaBo.

9. KHorka BpalleHusi Bun (AnmTenbHoe HaxaTue)

A

]

Mpy ANUTENBHOM HaXXaTUM KHOMKW BpalLeHWUsa BuUN, an6op OoTnpaBUT CUrHan, a
rNaBHbIV nynbT yNpaBfieHMUs MosyduT ero. B coyeTaHun C ynpaBneHWeM aHanoroBbiM
nepeKoYaTeneM akcenepaTtopa, Buibl MOryT BpallaTbCAa B/1IEBO U BMpPaBo.
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3.MapaHTuUHHbIE 06513aTeNnbCTBa

Bcto HeobxoaMMYy0 AOKYMEHTAUMIO Ha NPOAYKLUMIO MOXHO MOTyYnTb, 06paTMBLUNCD
B mvnman unu K npeactaBuTento/annepy B BalleM pernoHe/cTpaHe.

FapaHTUMHBIA CpOK YycTaHaBnuBaeTcs 12 mecsaueB unn 1200 MOTOYACOB CO AHS
NpoAaXu KOHEYHOMY NoTpebutento.

Mone3HbIi CpoKk akcnnyaTauum — 5 (NATb) NET Npu yCnoBUMM COBNIOAEHUSI BCEX
NpaBw/ 3KCAyaTaunm n TEXHNYECKOro 06CTy)KMBaHUS.

KoHcepBauusi 060pyaoBaHMs He NpeaycMOTpeHa 3aBOA0M M3rOTOBUTENEM.

O6wue ycnoBus rapaHTUm

FapaHTMiMHOEe 06CNYyXMBaHWE OCYLLECTBNSIETCA, €CAM MPUYMHOW HEUCTIPaBHOCTU
060pyaoBaHUS  CTano  WCMONb30BaHWE 3aBOAOM  M3rOTOBUTENIEM HEKAYECTBEHHbIX
MaTepuWanoB, HapylLEHWe TEXHOMNOMMK NPOU3BOACTBA, oMNyLleHe 6paka 060pyaoBaHNA
W €ro OTAesNbHbIX Y3/10B, arperaToB W COCTaBHbIX YacTel. YCTpaHeHUe HeUcrpaBHOCTU
MOXET ObiTb OCYLIECTB/IEHO MPOBEAEHMEM PEMOHTA W/IM  3aMEHbl HEUCNPABHOM
Aenanu/ysna arperata, a Takke obopyaosaHus B LEenoM (TONbKO AN CllyyYaes, Korga
PEMOHT 1 BOCCTaHOBNIEHMe 060pyA0BaHNS HEBO3MOXHO OCYLLECTBUTD).

Mp 3TOM NpaBo BbI6GOpa BHLIMOMHATL PEMOHT NGO 3aMeHY, @ TaKKe KakuM
CMoco60M BbIMOMHATL PEMOHT, NPUHAANEXUT PabOTHUKAM CEPBUCHOMO LIEHTPA.

3aMEHeHHblE  [eTanu NepexoasT B COBCTBEHHOCTb CEPBUCHOMO  LIEHTPA.
FapaHTUMHBIN CPOK HA AEeTanM UM KOMMEKTYIOWME arperata, 3aMeHeHHble Nnbo
OTPEMOHTMPOBAHHbIE B paMKax rapaHTUHOIO 06CNyXXMBAHWUS, UCTEKAET OAHOBPEMEHHO
C UCTEYEHMEM FapaHTUMHOro Cpoka Ha 06opyAoBaHUE.

B uensx onpeaeneHusi NpUUMH OTKasa W/WUNM XapakTepa MoBpexaeHuin usaenus
NPOU3BOAUTCA [AMArHoCTMKa 060pyaoBaHMA cpokoM 10 paboumx [AHEN C MOMeHTa
NOCTyn/ieHnss 060opyAOBaHUS B CEPBUCHBLIM LEHTp. o pe3ynbTaTaM  [AMarHOCTUKM
NPUHMMAETCS PELEHNE O PEMOHTE M3Aenusi, NMbo OTKase B 06Cy>XMBaHWUK. [py 3TOM
U3enne NPUHUMAETCA Ha AMArHOCTMKY TOMbKO B MOJIHOM KOMMAEKTALUMW, NP HANUYmUm
nacrnopTa C OTMETKOMN O AaTe NPOoAaXky M WTaMMoM opraHM3auun-npoaasLa.

Mrapa HTUMHbIE 06513aTeNnbCcTBa He PacnpocTpaHAaAlOTCA Ha:

1. Yuwep6, NpuUMHEHHbIN ApyroMy o60pyaoBaHuMio, paboTatoLeMy B COMPSKEHUN C
AAHHOW TEXHUKOW;

2. BbiCcTpoM3HalLMBaOLMECS 3anacHbIe YacTu;

3. O6bIYHbIA (HOPManbHbIN) M3HOC 060PYAOBaHUS B MPOLIECCE IKCMyaTauum;

4. TTONIOMKW, KOTOPbIE BO3HWUK/IM MOCNE UCMO/b30BaHUS 060pya0BaHMS COBMECTHO
C APYrMM He NoAxoAsaLwmM ans 3Toro obopyaoBaHUEM;

5. MonoMkn, Bbi3BaHHbIE (HOPC-MAXOPHLIMU OBCTOSATENLCTBAMW, HECYACTHLIMM
Cny4YasiMu, CTUXMMHbIMKM  6eACTBUSIMKW, NpeAHAaMEPEHHbIMU WM HEOCTOPOXKHbIMM
AENCTBUAMM COBCTBEHHWNKA 060pYA0BaHMS UM MPUBNEYEHHBIMU UM NTMLL@AMU WU TPETLUX
nud, B TOM Yucne Npu OCYLEeCTBIEHUM TPaHCMOPTMPOBKK. A Takxxe NtobbiM BHELHUM
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Bo3aencTBnEM  ((DU3NYECKMM, XMMUYECKUM, 3NIEKTPUYECKMUM), HEBPEXHOCTHIO B
obpalleHnn, CamMoCTosITENbHBIM PEMOHTOM (Moaudvkaumen), npeHedbpexeHnem B
ob6CcnyXmBaHUN N XpaHeHUN, HECOBNIOAEHNEM pernaMeHTa TEXHNYECKOro 06CnyXXnBaHus;
6. [lonoMkM, Bbi3BaHHble HEMPaBW/IbHbIM  MOHWMAHUEM  MHCTPYKUMM MO
3KCMlyaTaumn, Co3HaTeNbHbIM MK Cly4YaiiHbIM, PaBHO Kak U ee HeCObNoaeHUEM.
FapaHTUiiHbIe 06513aTeNIbCTBa NOIHOCTbIO aHHYJIMPYHOTCA B Cllyvasx:

1. WcTteyeHus cpoka rapaHTuu;

2. Hannuma noBpexaeHun, BbI3BaHHbIX MOMAAaHMEM BHYTPb arperaTa
MOCTOPOHHMX NPEeAMETOB, BELLECTB, XUAKOCTEN, YaCcTUL U Nbinu;

3. Hanuumsa paspylweHus getanen co cnegamum XMMUYECKOW KOppo3uu, a Takxe
MEXaHNYECKUX NOBPEXAEHNI;

4. Hecobnogenuns npaswn aKkcnayaTtauum obopyaosaHus nMbo ero ncnosb30BaHUs
He MO Ha3HayeHuIo;

5. YCTaHOBKM W 3KChsyaTaumMuM 3aBefoMO HeucrnpaBHOro obopyaoBaHust Wan B
yCroBusIX, MpOTUBOPeYaLLMX npaBuiamM ero skcnyaTaumu;

6. Mcnonb3oBaHMa Henoaxoasdwmux M HeofobpeHHbIX 3aBOAOM WU3roTOBUTENEM
3anacHbIX YacTe, arperaToB U 3/1IEMEHTOB;

7. Hannumsa npsiMbIX 1 KOCBEHHbIX cneaoB cbopkn-paszbopkm obopyaoBaHust 1 ero
COCTaBHbIX YacTeu;

8. O6pasoBaHuns pedekTa B pe3ynbTaTe 3aMeHbl 3amnacHbX YacTed uavM npu
obcny>kmBaHmMn 0bopyaoBaHus cneumanMcTaMmm He aBTOPU30BaHHOIO CEPBUCHOMO LEHTPA;

9. Wcnonb3oBaHna paboumnx xuakoctein (Macna, cMasKku, TOMMBa, U UHbIX TCM),
Mapka KOTOpbIX He COOTBETCTBYET YyKa3aHHOM B nacrnopte (MHCTPYKUMM MO
aKCnnyaTaumn), nMbo nNpu nx 3arpsisHEHNN U HEeYAOBNETBOPUTENbHOM KayecTBe.

Mopspok nogaum peknaMmaummn:

FapaHTUMHbIE peknaMauun NPUHMMAlOTCS B TEYEHWE rapaHTUMHOro cpoka. [ns
3TOro 3anpocuTe y opraHu3auumn, B KOTOPOK Bbl Npnobpenn obopyaoBaHue, 6naHk ans
peknaMaunmn 1 MHCTPYKLUMIO MO nogaye peknamauumu.

O6opyaoBaHWe, OTOCNAHHOE AMMEPY WM B CEPBUCHBIN LEEHTP B YaCTUYHO WM
MOSIHOCTbIO pa3obpaHHOM BuAE, NoA AEWCTBME rapaHTUM He noanagaet. Bce pucku no
nepecbinke o60pyaoBaHUs AWNEpPy WM B CEPBUCHbIM LEHTP HECeT Bnageney
obopyaoBaHus.

[pyrve npeTeH3uMu, KpoMe npaBa Ha becnnaTHoe YCTpaHeHWe HeaoCTaTKOB
obopyaoBaHus, Noa AEUCTBUE rapaHTUM HE NOAMaAatoT.

BHUMAHME: NapaHTusa He pacnpoCcTpaHAeTCca Ha TEXHUKY, He UMeKoLLYI0
B nacnoprte WAM CEepBUCHOM JIUCTE OTMETOK O AaTte U MecTe NpoAaXwu,
npeanpoAaXKHOW MOAroTOBKE, a TaKXKe O NMPOX0XAEHUU BceX MyiaHoBbix TO,
npeanucaHHbIX NO perJiaMeHTy.
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FapaHTuUiHOE ob6cny)xuBaHue oCyLlecTBsieTcs opraHm3saumem,
BbINOJIHAOLWEN Nepuoanveckoe TexHuuyeckoe o6cC/y)KMBaHME MexaHu3Ma.
[OocTaBka rapaHTMMHOW TEXHUKM [0 CEepPBUCHOro LuUeHTpa M ob6paTHo
OCYLLEeCTBNISIETCA CW1aMU BlagenbLa M 3a ero cyer.

O6opynoBaHMe, He wuMewOLlee MapKMPOBKM, C HEYUTAEMbIMM M
noBpeXXAeHHbIMU MH(POPMaLMOHHbIMU Tabnnukamm (wunnbankamm)
CEpPBUCHbIM LLEHTOM He NpUHUMaeTCs.

Topryrowass opraHuMs3auuMss HeceT OTBETCTBEHHOCTb MO YC/IOBUSIM
HacToAWMX TrapaHTUiHbIX 0683aTenbCTB TONMbKO B MNpeaenax CyMMbl,
ynsiaueHHOM NnoKynaTtesieM 3a JaHHOoe u3aenue.

lIpn obpawennn B Cnyxwby cepsuca Biagenely obsizaH rnpefgocTasnTh
lapaHTniHbIA Tas10H, CepPBHCHbIA NacrnopT, TOBapHO-PMHAHCOBbIE
AOKYMEHTbI M aKT pexsiamaynn. CEpHUHHbIH HOMEP U MOAETb NEPEAIBAEMON B
PEMOHT TEXHHKH JOJ/DKHbI COOTBETCTBOBATb YKa3aHHbIM B rapaHTHHHOM
Ta/IoOHe.

MepeyeHb KOMIJIEKTYIOWMUX C OFrPpaHUYEHHbIM CPOKOM rapaHTUIHOIro

o6cny)xmBaHus.
Komnnekrtyroume CpoK rapaHTum
MepenycKkHOW KnanaH 1 canbHUKK 6 Mecques
Koneca v noawmnHuku rapaHTus OTCYTCTBYET
AKKYMYNSTOP U 3apsiiHOe YCTPOMCTBO 6 mMecaues
TopMo3Has cuctema 6 MecsueB
DneMeHTbl YnpaBieHus 1roa

MHdopmMauma paHHOro pasgena AencTBUTENlbHA Ha MOMEHT Meyatu

HACTOSILLLEr0 PYKOBOACTBA. AKTyasibHas MHGOpMaums 0 AEACTBYIOLLMX NpaBuiax

rapaHTUMHOro obcny>XmBaHusi onybnnkoBaHa Ha oduUManbHOM canTe rpynmbl
komnaHui TOR INDUSTRIES www.tor-industries.com (pa3zgen «cepsuc»).
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CEPBUCHbI NACMOPT
MACIMOPTHbIE JAHHDIE

| MOAEND: | | |

[ CEPUIiHBIA HOMEP: | | |

[ BATA NPOAAXKMN: | | | / | | / | |
[ TAPAHTWIHBINA CPOK: | | |

NMHO®OPMALINA O NPOOABLIE:

| KOMNAHUSA: | | |

| ABPEC: | | |
| KOHTAKTDbI: | | TEN: |

CEPBUCHbIE OTMETKH

M.N. HacrosawmMm yaoctoBepsieM BbIMOJIHEHME BCEX KOHTPOJIbHbIX onepauuii u
ucnbiTaHuii. TexHMKa NOJIHOCTbIO YKOMIMJIEKTOBaHa, MCnpaBHA M roToBa K
3KCIJlyaTaumu.

AOAT

A

OTMETKM O MPOXOXAEHUN TO U PEMOHTA

PernameHT TO
PernameHT TO

PernameHnTt TO

Pernament TO
FrapaHTUAHBIA PEMOHT

MnaHoBbIA PEeMOHT

[ata npoxoxaeHus TO
UcnonHutens

MokynaTenb 03HaKOMWIICS C NpaBunamMm 6e30MacHOCTU U 3KCMyaTaunm AaHHOMO U3Lenusl, C YyCII0BUSIMU rapaHTUMHOMO
obcnyxxmsaHus. MokynaTtenb nonyynn PykoBoacTBO (NacnopT) Ha pycckoM s3bike. TexHuka (06opyaoBaHue) nosnyyeHa B
MCMpaBHOM COCTOSIHUM, 6€3 BUAMMbIX MOBPEXAEHWUIN B NMOSHON KOMNIEKTHOCTU, NPETEH3MIA NO KAYeCTBY HE MMELD.

MokynaTenb M.IM.
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YXypHan 3anucu o6Ccny)XMBaHUA U peMOHTa:

N° n/n

Bpemsa
ob6cnyxmBaHus

O6cny)xxuBaemas
Aetanb

Wcnonb3syembii
MaTepman

06cnyxuBarowmnin
nepcoHasn

MpumeyaHus
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