NOBLELIFT

NPEAYNPEXOEHUE
He ncnonb3oBaTb puuTpak, He M3y4YUB HacTosiLEe

PykoBoACTBO MO 3KcnsyaTauum.
NMPUMEYAHMUE:

e [poBepuTbL COOTBETCTBUE HACTOSLLErO
obopyaoBaHuA TUNY, yKasaHHOMY Ha
naeHTUUKaLMOHHON Tabnunuke.

¢ CoxpaHuTe faHHOe PyKOBOACTBO ANA
AanbHenwero UCnosb3oBaHUSA.







NMPEAUCIIOBUE

Mepen Havanom akcnnyaTauMyM pudTpaka BHMMAaTENbHO O3HakoMbTecb C HacTtoswum PYKOBOOACTBOM [0
OKCIMNYATAUMN wn pasbeputecb B npaBwunax WCMNOMb3oBaHWA [aHHOrO o6opynoBaHMA B MOMHOM  obbeme.

HenpasunbHasg 3KcnnyaTtauna MoxXeT npuBeCcTt K BOSBHUKHOBEHMIO ONacCHbIX cuTyaumn.

HacTodwee PykoBoacTBO onucbiBaeT 3KcCnyaTalnio pasnmnyHbiX MOAenen M BapuaHTOB 3NEKTPUYECKUX PUYTPAKOB.
|_|03TOMy 30ecb MOXeT OblTb onmMcaHo oGopynoaaHme, OTCYTCTBYyHOLLEE Ha KOHKPETHON MOZenu unm BooOLLle He
npeacTaBneHHoe B TOW UM MHOW cTpaHe. Npn ncnonb3oBaHun m 06CJ'Iy)KVIBaHVIVI O60py}J,OBaHVIH yAoOCTOBEpPbTECH, 4YTO

PyKOBO}J,CTBO CoOoTBETCTBYET Ballen Mmoaenw.

COXpaHVITe 39TO pykoBOACTBO AN panbHenwero wucnonb3oBaHua. Ecnu  Hactosiwee
PyKOBOD,CTBO, a TakKxe I/IH(*)OpMaU,VIOHHbIe HaKNenkn mnnu npeaynpexaawuune Tabnuykn Ha
Kopnyce pudTpaka nospexaeHbl U yTepsHbl, O6paTVITer K BallemMy permoHarnbHOMy aunepy
OnA 3aMeHbl.

BHUMAHUE:

e  OTxoppl, NpeAcTaBnsoLLMe ONacHOCTb AN OKPYXKatoLen cpeapbl, Takne Kak akkyMynsTopbl, Macio U SMeKTPOHHbIe

KOMMOHEHTDbI, NPpU HenpaBuUiibHOM O6paLLI,eHVIVI MOryT HaHeCTu 9KONOrM4eCcKnm yu.l,ep6 Wnu Bpen 300pO0BbIO N0OEN.

e OTxopgpbl OOMKHbI ObITb PACCOPTUPOBAHbLI U Pa3NOXEHbl B XKECTKME KOHTEWHEepbl ANns Mycopa B COOTBETCTBUMU C
HopMaMu 1 cobpaHbl MECTHBIM OPraHoOM MO 3alLMTe OKpYyKatoLLe cpelbl. Bo n3bexaHve 3arpssHeHus okpyKatoLuei

cpeabl 3anpeLljaeTca Bbl6paCbIBaTb OoTXoAbl 6ECKOHTp0ﬂbH0.

. Bo unsbexanue YTEYKN TEXHUYECKUX XnOKocTen BO Bpema aKkcnnyatauuun oGopynoaaHml, nonb3oBaTteslb OOJKEH
noaroToBUTb BMUTbIBalOLWmMe mMatepuanbl (OI'IVIJ'IKM nnmn cyxyr TKaHb), YTOObI CBOEBPEMEHHO COGpaTb BblTEKLLEE
macno. Bo nsbexanve BTOPWUYHOIO 3arpA3HeHnA Opr)Ka}OLLI,eVI cpeabl, UCNoJib30BaHHbIE BNUTbIBaAOLWMEe MmaTepuanbl
HagnNexuT nepefaBaTbh CneUMann3npoBaHHbLIM OTAENaM MECTHbIX OpraHM3aLui, YNOJTHOMOYEHHbIX 3aHUMaTbCA UX

yTunusaumnen.

e Bca npogykuma NOBLELIFT, B uensax ynydweHus kadectBa W noTpebuTenbCckMx CBOWCTB, MOCTOSIHHO
MOJEPHU3NPYETCS N YCOBEPLLIEHCTBYETCS, a Takke SBMsSeTCa NpegMeToM MOCTOSHHbIX pa3paboTok 1 uccnegoBaHni,
4YTO MOXET CTaTb NPUYMHON HEKOTOPbIX PACXOXAEHUA Mexay pearnbHOW TEXHWKON U AaHHbIMU, MPUBEAEHHBIMU B
HacTosilweM pykoBoAcTBe. [109TOMy OTKNOHEHWS B MPUMBEAEHHBLIX OaHHbIX, UIMIOCTPaLMAX U ONUCAHUSAX HE MOryT

CIy>XUTb OCHOBaHueM ana Kakux-nnoo NPeTeH3nn.

e [laHHble, nNpuBEOEHHbIE B HWKEW3NOXEHHbIX Tabnuuax, akTyarnbHbl Ha MOMEHT MyGnuMKaLmMmn HaCTOALLEro
PykoBoacTea. doTorpacmm 1 UNMCTpaumnm Cnyxar fNub AN 03HAKOMIEHUS U NoMyyYeHns obLero npeacTasrieHms
0 npeamete. M3rotoBuUTenb OCTaBnseT 3a coGol NoHOe NPaBo BHOCUTb M3MEHEHMSI B KOHCTPYKLIMIO 060pyA0BaHNA 1
MEHATb TEXHWYECKME XapaKTepucTuku 6es npenBapuTenbHOro yBeaommneHus. [pu HeobXoaMMOCTU YTOYHEHUS
TEXHUYECKMX XapaKTepuCTUK WM Apyron uHdopmauuu, Kacallencs npegmeta Hactoswero PykosoacTea,
CBSKMTECb C YMOMHOMOYEHHbIM PervoHasnbHbIM AUNEePCKUM LEHTPOM WM pervoHasbHbiM MpeacTaBUTENbCTBOM.
HacTosiwiee PyKOBOACTBO MpeAaHasHauyeHo TOMbKO AN 9KCniyatauum / TeXHUYeckoro oBCnyxuBaHus
aneKkTpuyeckoro puutpaka. lNoxanyicta, uMmeiiTe B BuAy, YTO NPOU3BOAUTENb HE OaE€T rapaHTU BbINOSHEHUS

KaKuX-Nnbo 0cobbix OYHKLMIA, He YKa3aHHbIX B HACTOSILLIEM PYKOBOACTBE.




NMPUMEYAHUE: B HacTosiweM pyKOBOACTBE 3HaK, yKa3aHHbIM CrieBa, O3HayaeT npepynpexneHue wnum
onacHoCTb, KOTopasi MOXeT NPUBECTU K CMEPTU UK cepbe3HbIM TpaBMaM B crly4yae HapyLleHUs YCNnoBuUmn

Kcnnyartauuu.

OxpaHa ToBapHOro 3Haka 1 npaB MHTeNnneKTyanbHOou co6CTBEHHOCTU

Bce cogepxumoe HacTosiwero PykoBopctBa siBnsietcs cobctBeHHocTbto NOBLELIFT INTELLIGENT EQUIPMENT un
3alMLLIEHO OEeWCTBYHOLMM  3aKOHOOATENbCTBOM, pPErynvpylowuM  BOMPOCHI  aBTOPCKOrO nNpaBa. 3anpellaeTtcs
BOCNPOM3BOAMTL, MEpeBOaUTb M NepefaBaTb MHAOPMaUMo, MOMHOCTbID WM YacTUYHO YKa3aHHyH B HACTOSLLEM
PykoBoacTee TpeTbum nuuam 6e3 NMCbMEHHOro Cornacus Npov3BoaUTENS.

MpaBo MHTENNeKTyanbHOM COBGCTBEHHOCTM MPUHAAMEXWUT KOMMNaHWW, ykasaHHoui B ceptudukate CE B KoHue 3Toro
OOKyMeHTa, unu, ecrnm obopynosaHve npogaetcsa B CLUA, 3a komnaHuen, yka3aHHON Ha HaKmnenke KOMnaHuu.

Jlorotun n 6ykBeHHoe o6o3HayeHne NOBLELIFT® sBnsiwTcA 3aperMcTpupoBaHHbIMKM - TOBapHbIMU - 3HaKaMMu.
VMcnonb3oBaHne ToBapHOro 3Haka 6e3 cornmacusi npaBoobnazatensi ABMSETCA HE3aKOHHbIM U BrieyeT 3a coboi

aAMUHNCTPATUBHO-YITOJ1I0OBHYHO OTBETCTBEHHOCTb.
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1. NPABUJIbHOE NPUMEHEHUE

[na obecneveHuss GesonacHocTn nepcoHana, obopyaoBaHWs W yCroBUIA HOpManbHOW paboTbl onepatopbl AOMKHbI

cobntogatb Mepbl NPeAOCTOPOXHOCTU B CTPOrOM COOTBETCTBUMN C AaHHLIM PYKOBOACTBOM:

1. K ynpaBneHuio puydTpakamu [OMNYCKaeTCs TOMbKO KBanM@UUMPOBaHHLIA NepcoHan, NpoLlelwnii crneumansHyro
MOAroTOBKY U MMEIOLLMIA CreumnanbHoe paspeLleHne Ha ynpasneHve AaHHbIM obopyaoBaHueMm;

2.  Vicnonb3oBaHuwe pudTpaka npegycMatpusaeT paboTy TOMbKO Ha MOATOTOBMEHHbLIX POBHBIX W YCTONYMBBIX
MOBEPXHOCTSAX BHYTPU MOMELLEHUI;

3. Tepen Havanom ABWXEHUS Ha puyTpake NpoBepbTe YCTPOMCTBA yNpaBneHns u curdanusaumu. MNpu obHapyxeHuu
Kakvnx-nmbo noBpexaeHni nnm AedeKkTos aKcnnyataums BO3MOXHA TOMbKO NOCNe PEMOHTa;

4. Bo Bpemsi MOrpy3oqHO-pasrpy3odHbIXx paboT macca rpy3a He [OfkHa MpeBbilaTb YKasaHHOEe 3HayeHune
HOMMWHaNbLHOM N OCTATOMHOW rpy3onogbeMHocTU. O6e YacTu BUN OOMKHbI BCTABNATLCS MNoA NanmneTy ¢ rpy3om, a
Harpyska [orKHa paBHOMEPHO pacnpefensdTbCa Ha Bunax. HepaBHOMepHas Harpy3ka M MogbeM rpysa Ha OgHOM
CTOpPOHEe BWN 3anpeLyeHbl;

5.  Havano gswxeHus, ynpasneHve, nepemelleHne, TOPMOXEHNE W OCTAHOBKY CriedyeT NpPOV3BOAUTbL MEANEHHO K
nnasHo. lNpu ABMXEHNM 1 NOBOPOTaX Ha BNaXHbIX UNW rMafaKnx NOBEPXHOCTAX HEOBXOAUMO CHU3UTL CKOPOCTb;

6. [lepeaBwkeHne puyTpaka C rpy3oM [AOMKHO OCYLUECTBAATLCA TOMbKO MPU ONyLEHHbIX BuNax, Npu 3TOM BUIlbl
AOIMKHbI B6bITb MakCMMarnbHO HaKMOHEHbI Ha3ag;

7. Cobniogavite OCTOPOXKHOCTb NPU OBWKEHUU MOA YKMOH: MPY NOAbEME UMW CMyCKe B XOAE ABWKEHWSA Briepes umm
Ha3ag nsberavite M3MEHeHWs HanpaBneHns OBUXEHNS;

8. Ynpaensas puyTpakom, obpallanTe BHUMaHUE Ha NeLexoaoB, MPensaTCTBUS U HEPOBHOCTU Ha MapLUpyTe, a Takke Ha
BbICOTY NPOEMOB Haj, pU4TPaKoMm;

9. TllogbeMm, nepeBo3ka N HaXOXAEHWE NoAen Ha BUNax 3anpeLleHsl;

10. HaxoxaeHue u nepemMeLleHne nogert Nog NogbEMHON YacTblo puyTpaKka Ui Noj Buiamu 3anpeLueHo;

11. YnpaBneHue pu4TpPakoMm v ero PyHKLMAMM SOMKHO OCYLLECTBNATLCA TOMLKO C paboyero Mecta oneparopa;

12. He nepeBo3uTe He3aKpemnneHHbI UM CBOGOAHO CIOXEHHBIV rpy3, a Takke OyabTe npedenbHO OCTOPOXHbI MpU
paboTe ¢ KpynHorabapuTHbIMK rpy3amu;

13. lMpwn Bbesge M OBMXKEHUM B 30HE CTENNaXHOro XpaHeHus [ABuralTecb MeaneHHo v no npsavoun. [pwu
LWTabennpoBaHnM rpy30B OCYLLECTBNSANTE TOMbKO NPAMOSIMHENHOE ABUKEHNE;

14. TMMpw paboTe puyTpaka Ha BbICOTE CTapaWTeCb Bcerga OTKNOHATb MadTy Hasad, a HakMoHbl Breped u Hasag BO
BpPEeMSs 3arpy3ku 1 pasrpy3ku JOMKHbI OCYLLECTBAATLCS B MUHUMAIlIbHOM AManasoHe;

15. B cny4ae nonoMku unu oBHapy>XeHWst HeucrnpaBHOCTEN crieayeT HemeaneHHo npekpatutb paboty. [aHHoe
npeaynpexaeHue ykasaHo Ha uHpopmaumoHHON Tabnunyke, pacrnonoXeHHOW Ha Kopnyce puuTpaka;

16. Tlepepn Tem, Kak MOKUHYTb PUYTPaK, ONyCTUTE BUMbI B KpalHEE HWKHee MOfIoKeHne, NocTaBbTe pUYTPak Ha POBHOM
NMOBEPXHOCTU, OTKMOYUTE NMUTAHNE U N3BMEKNTE KITHOY U3 3aMKa 3aXKUraHUS.

OnekTpuyecknin pudTpak [OMKEeH WCMoMb3oBaTbCA TOMbKO B COOTBETCTBUM C  HacToAwmMm PykoBoACTBOM MO

aKcnnyaraumm.

MPy30MoABLEMHOCTb YKasaHa Ha Hakneinke oCTaToMHOWM rpy30noaAbeMHOCTH, a Takke Ha UOEHTUMUKALMOHHON Tabnuyke.
Onepartopy crneayet obpallars BHUMaHWE Ha NpenynpexneHnst 1 ykasaHus no 6e3onacHocTy.
ApKoCTb paboyero ocBeLleH1st AoHkHa COCTaBNATL He MeHee 50 ftoKc.

Moandukaumm

BHeceHve moauduKaLmin Unu N3MeHeHWIn B HACTOALLMIA pUYTPaK, ECNN OHWU MOTYT NOBMUSTL, HaNpuMep, Ha TpeboBaHus
NpOun3BOAMTENBHOCTM, CTabunbHOCTUM uNM 6e30MacHOCTM, [OMKHO OCYLLECTBMSATLCA TOMbKO C MPeaBapUTENIbHOMo
NMUCbMEHHOTO paspeLUeHnsi NPOU3BOAUTENS OPUMMHANBLHOMO 06GOPyAOBaHUS, €r0 YNONHOMOYEHHOrO NpeacTaBUTENS UNn
€ro 3aKOHHOMo NpPaBOMpPeEeMHMKA. OTO OTHOCUTCH K WU3MEHEHUSM, BRAUSIIOWUM, HamnpuMep, Ha TOPMO3HYK CUCTEMY,
pyneBoe ynpaBsreHvne, BUOAMMOCTb M YCTaHOBKY CbEMHOr0 HaBecHoro obopyaoBaHus. Ecnu npousBoguTens unu ero
npaBonpeeMHUK ogobpseT MoaMUuKaLmio N USMeHeHNe, OH Takke JOSMKEH BbINyCTUTL U YTBEPAUTL COOTBETCTBYOLLME
M3MEeHEeHUs Ans Tabnuyky oCTaTouHOM rpy30NoaAbEMHOCTH, Hakneek, BUpok, a Takke ANs pyKOBOACTBA MO SKChnyaTauum
N TEXHUYECKOMY OBCY>XUBAHWIO.

TonbKo, ecnv Npov3BoAMTESNb PUYTPaKa NpekpaTun KOMMEPYECKYH AESTENBHOCTL Y NPABONPEEMHMK, 3aMHTEPECOBAHHbI B NPOAOIMKEHUN TaKON
0eATENbHOCTW, OTCYTCTBYET, MOMb30BaTENb MOXET MPOBOAUTL MOAUMMKALUN UMW U3MEHEHUSI B CAMOXOAHbIA MPOMbILUNEHHbLIA PUYTPak, npu
YCINOBUM, YTO MONb30BaTENb!

a) obecneynT BO3MOXKHOCTb MPOEKTUPOBaHUSI MOAMMMKALMK UM USMEHEHWS, MPOBEAEHNS UCTbITAHUIA U ee peanusaunmn cunamm TEXHUHECKOro
cneumanucTa (TEXHUYECKMX CreLManuncToB), aKkcnepTa (3KCNepToB) B 06racTy NPOMbILLNIEHHBIX PUMTPaKoB U Ux GesonacHocTu,

b) BEAET NOCTOAHHBIN yYeT NPOEKTUPOBaHWSA, UCNbITaHUIA U peanu3aumn MognduKaumnii NN N3MeHeHun,

C) yTBEPXKAAET U BHOCUT COOTBETCTBYIOLLME 3MEHEHWS B TAGNUYKM rpy30N0aAbEMHOCTU, PIbIKK, BUPKKM, a Takke B PyKOBOACTBO MO dKCMnyaTaumm,
"

d) obecneymBaer HannymMe NOCTOAHHOW M XOPOLLO BMAMMOW Tabnuyku Ha pudTpake, coaepxallei MHopMaLmio 0 NPOBEAEHHbIX MOANMUKaLIMSAX
UIMN U3MEHEHUSAX, C YKa3aHWeM JaTbl MOAUMUKALMN UM U3MEHEHUS, HAVMEHOBaHUs M aapeca opraHv3aumu, KoTopasi npoBerna aTu paboTbl.

B cny4vae HecobnoaeHNs AaHHbIX yKa3aHI/II7I nencreme rapaHTun npekpawllaeTcs.
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2. ONMUCAHUE PUHTPAKA

a. O630p OCHOBHbIX KOMMOHEHTOB

22

Puc. 1: O630p OCHOBHbIX KOMNOHEHTOB

XopoBasi YacTb

OTcek anekTpoobopyaoBaHus
PyneBoe koneco

3amMKoBbIV BbiKNoYaTenb
Oucnnen

3awuTHOE orpaxaeHue
Mauta

Pbivar ynpasneHna nogbeMoM 1 Crnyckom Bui

© © N o g > w DR

Pbivar ynpasneHunsa BblABMXEHNEM MadTbl

Ay
©

Pbivar ynpasneHna HaknoHoOM BUN

[EnY
=

Pbivar ynpasneHus ©0KOBbIM CMeLLIEHNEM KapeTKku

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Boikntodatens paboyero oceeLleHUs
MepekntoyaTens ykasatenen nosopora
KHonka 3ByKoBOro curHana

ABapuiiHbIN BbIKOYaTENb

Pyuka

Pbiyar ynpaBneHusi ABWXeHWeM Bnepea/Hasag,
Bunebl

OnopHeble koneca

KapeTtka Bun

CnuHka

Mepans NpucyTCTBUA onepaTopa




b.OcHoOBHbIe TexHUYeCKMe xapaKTepUCTUKU
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" YepTex KOHCTPYKLMM

Puc. 2: Cxematunyecku




Tabnuua 1: OcHOBHbIE TEXHUYECKME AaHHbIe ANS CTaHAapTHOW Bepcum

OnucaHune TMNa NpoMbILWIIeHHOro o6opyaoBaHusi B cooTB. ¢ VDI 2198

1.2 | Mopens RT15ST2 | RT20ST2 | RT25ST2
| |l e e e anepsscn @umyraron)
§ 1.4 | MNonoxeHwne onepaTtopa Cros
g 1.5 | pysonogbemMHOCTb Q (T 15 ‘ 2,0 2,5
% 1.6 | LieHTp 3arpy3ku ¢ (Mm) 500
g 18 PaccTosiHue oT ueHTpa ocu 4o BuUn X (1) 360/ | 385/ | 396/ | 421/ | 490/ | 421/
S 300 | 175 | 363 | 159 | 430 | 159

1.9 | KonecHas 6a3a y (Mm) 1400 1500 1650
3
‘E‘g 2.1 | MNMonHas macca (Bknovas akkyMmyrnsTop) Kr 3200 3280 3500

3.1 | Twn konec MonnypeTtaHosblie (PU)
§ 3.2 | Pasmepbl nepegHnx konec DBXW (Mm) 343x140
3 | 3.3 | Paamepsl saanwx onec OXW (um) | 285x110 | 285x110 | 330x110
g 35 Koneca, konnuectBo nepeaHux/3agHux (x=segyLume —

S Koneca)

3.7 | Kones 3agHux konec b11 (Mm) 990

4.1 | HaknoH mayTbl/kapeTkun BUN, Bnepea/Hasag a/B(°) 4°/-2°

4.2 | N abaputHas BbiCOTa, MUH. h1 (Mm) 3068 2850

4.3 | CBobogHbI nogbem h2 (Mm) 2397 340

4.4 | BbicoTa nogbema hs (Mm) 7000 4500

4.5 | labaputHas BbicOoTa, Makc. hs (Mm) 7910 5366

4.7 | BbicoTa Mo 3alMTHOMY orpageHuto (kabuHe) he (Mm) 2260

4.19 | N abaputHas gnuHa l1 (Mm) 2340 | 2315 | 2410 | 2385 | 2470 | 2445
4.20 | AnvHa go dpoHTa BUN l2 (Mm) 1270 | 1245 | 1340 | 1315 | 1400 | 1375
g_ 4.21 | N abaputHas wvpuHa b1 (Mm) 1100
% 4.22 | Paamepsl Bun DIN I1SO 2331 s/ ef/l (mm) | 35/100/1070 | 40/120/1070 | 40/120/1070
e 4.23 | Knacc kapetku Bun 1ISO 2328/ Tun A, B 2/A 2/IA 2/IA
4.25 | WwnpwuHa Bun (MuH/mMakc) bs (Mm) 220-730 250-730 250-730
4.28 | Xop mauyThl (BblABMXEHMNE) l4 (Mm) 560 580 688
4.31 | JopoXHbI NpOCBET NO4 MayToON, C rpy3oMm mz (MMm) 90 100 90 100 90 100
4.32 | JopoxHbI NpocBeT B LeHTpe Gasbl mz (MM) 75
4.33 | lWupuHa npoxoaa ¢ nanneton 1000x1200 Ast (MM) 2760 | 2745 | 2830 | 2880 | 2920 | 2860
4.34 | WwvpuHa npoxofa ¢ nanneton 800x1200 Ast (MM) 2820 | 2795 | 2880 | 2850 | 2910 | 2890
4.35 | Paguyc passopoTta Wa (Mm) 1685 1770 1885
4.37 | OnvHa no onopHbIM KOHCONAM I7 (Mm) 1775 1875 2058

5.1 | CKkopocCTb OBWXEHUS, C rpy3om/6es rpysa KM/Y 9,5/9,5
s 5.2 | CkopocTb nogbema, ¢ rpysom/6es rpysa m/c 0,28/0,35 0,26/0,35 0,24/0,35
E 5.3 | CkopocTb cnycka Bus, ¢ rpy3om/6es rpysa m/c 0,35/0,35
;_‘,' 5.4 | CKopOCTb BbIABWXEHUSA MauyThl, C rpy3om/6es rpysa m/c 0,1/0,1
s MakcumanbHbIl ~ NpeodoneBaeMbll  YKNOH, C
5 >8 rpysom / 6e3 rpysa % 1010

5.10 | Pabouunit Topmo3 OneKkTpomMarHMTHbIN TOPMO3




= 6.1 | MowHocTb asuratens xoaa npu S2 60 MuH kBT 3,8 55 55
§ g 6.2 | MowHocTb gsuratens nogbema npu S3 15 % kBT 8,2 12,5 12,5
=)
2 g Hanpspkenve nuTaHus/HOMUHanbHas emkocTb Ks
Es | 64 B/ Ay 48/ 280 48/ 350 48/ 420
e ° aKkkymynatopa
o 6.5 | Macca akkymynaTtopa Kr 515 665 765
8.1 | Twvn ynpaBneHusi Xxogom TpexdasHbin NnepeMeHHOro Toka
o Paboyee paBneHue rmapocucTeMbl Ansi HABECHOTO
o 8.2 6ap 150 180 210
2 obopynoBaHus
g 8.3 | O6vem macna ons HasecHoro o6opyaoBaHNs n/MyH 40
8.4 | YpoBeHb 3BYKOBOIO AaBreHns Ha MecTe onepaTopa OB(A) 68

*3HadeHus B suerkax ¢ cepbiM (POHOM — OTHOCATCS K MOAENAM C ABYXCEKLUMOHHBIMU MYTaMu

Tabnuua napameTpoB MauT (RTxxST2)

BbicoTa nogrema

BbicoTa

cBoboHoro xoaa

abaputHas BbicoTa npu

MabapuTHas BbicoTa Npu

Tun mayThl CIOXXEHHOW MayTe NOOHATOM MayTe
hz, Mm BUN
hi, Mmm ha, Mm
h2, Mm
[ByxceKkLuMoHHas 3000 340 2100 3866
mayTa DX, 3500 340 2350 4366
CTaHOapTHbIN 4000 340 2600 4866
noabem 4500 340 2850 5366
4500 1563 2235 5410
5000 1730 2400 5910
TpexcexumoHas 5500 1897 2568 6410
madTta TX,
6000 2063 2735 6910
cBOOOAHbIN
nogbem (FFL) 6500 2230 2900 7410
7000 2397 3068 7910
7500 2563 3234 8410




C. OnucaHue ycTpomucTB 6€30NacHOCTU U NpeaynpexaarLwmx Tabnmyek

(EBpona u gpyrue ctpaHbl, Kpome CLLUA)

Mpegynpexapatoime Tabnumykm:

mmoow>

®

K.

Puc. 3: NpegynpexpatoLime Tabnuyku

Tabnuuka c obo3Ha4YeHMEM Kptoka KpaHa: [lonycTMoe MecTo Afsi nogbema KpaHoM.

Mpepynpexpatowas Tabnunyka: «He BcTaBaiTe nog BUMbl NN Ha HUX, 3TO MOXET NPUBECTU K TPAaBMam».

Tabrnuyka oCcTaTo4YHOM rpy30noabLEMHOCTH

Hakne#ka ¢ MHCTpyKUMAMMN

Hakneika co cxemom ToYek cMasku

Tabnuuka, npegynpexaarolwas 0 pucke 3allemreHus pyk: PUCK nonyvyeHust TpaBMbl KOHEYHOCTEN B yKa3aHHOM
mMecTe

Tabnuuka, npegynpexpatolas O puUcke 3allemreHnst Hor: Puck nomydeHus TpaBMbl KOHEYHOCTEN B yKasaHHOM
mMecTe

O6o3Ha4YeHne CXeMbl 3arpy3ky Ha Bunax: YkasaHue npaBuibHOIO pasmMeLLeHns BUI BO BPeMS 3arpy3ku

Hakneika o603Ha4YeHNss MECT 3anpaBKyM TEXHUYECKMX XuAakocTen: MapaBnuyeckoe Macro criegyet 3anveaTb B
3TOM MecTe

MpoeHTudmkaumoHHas Tabnuyka (ID-plate): CopepXWMT OCHOBHYH MHOPMaUMio O pudTpake, Harnpumep,
XapaKTepUCTUKK, AaTy NPOM3BOACTBA, CEPUIAHBIN HOMEpP NPoAyKTa, U T. A.

Tabrnuuka, npegynpexgawwas 0 HeobXoOMMOCTU O3HAKOMIIEHUSI C MHCTpyKumen: «lMpoyTute pykoBOACTBO MO

aKcnnyataunm n 06Cﬂy)KVIBaHMIO n cnep,yme €ro yKasaHuam».
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YcTponcTtBa obecneveHna 6e3o0nacHOCTH:

ABapuiHas KHonka

3aMKoBbIN BblKntovyaTenb l.\ll II

Mepanb npucyTcTBUA
onepaTtopa

Puc. 4: NpepoxpaHutensHble yCTponcTBa

ABapuiiHas KHomka: HemearneHHO HaxmuTe 3Ty KHOMKY, YTOGbl OTKMIOYMTL Mojady nuTaHus B Cryvyae Bbixoda
obopynoBaHusi U3-nog, koHTponsi. Bce dyHKuMM nogbema u crnycka 6yayT OCTaHOBMEHbI.

3amMKOBbIN BbIKNOYaTenb: [nsa npenotspalleHns HeCaHKLMOHNMPOBAHHOMO A0MYyCKa NOBEPHUTE K04 NMPOTUB YacoBOW
CTPENKMW U U3BIEKUTE €ro, NOTSIHYB Ha cebsi.

MNepanb npucyTcTBUA onepaTopa: YAepxuBaWTe NEBY HOMy Ha nedanu Ans Hayana [ABWXEHUs U ynpasrneHus
puyTpakoM. B criyyae cHSATUS HOMM ¢ neganu puuTpak OCTaHOBUTCS.

3alWmMTbl NpYM  paspbiBe LUMAHITOB FMAPABIMYECKOr0 KOHTypa SIBMSIOTCS  YCTpoMCTBaMU
obecneveHnss 6e3onacHOCT puyTpaka. YcTponctea 6€30nNacHOCTU 1 BbilLeyKa3aHHbIE TabnnyKm
[AOMKHbI codepXXaTbCs B Haanexallem cocTtosiHui. OHM noanexaTr CBOEBPEMEHHON 3aMeHe B
crnyyae noBpeXxaeHus Unu yTepu.

: ABapuiiHasi KHOMKa, 3aMKOBbIM BbIKNOYaTeNb, Negarnb NPpUCyTCTBUSA onepaTtopa, a Takke KnanaH
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d.PacnonoxeHue naeHTUUKaLNOHHOro Homepa

NpeHTU(hUKaLMOHHbIN HOMep

Puc. 5: PacnonoxeHue ngeHtugunkaumoHHoOro Homepa

MaeHTUrKaLUnoHHbLIM HOMEpP MOorpys4vKa pacronioXXeH Ha XOAOBOW 4acTu, MadyTe U KapeTke Bun. [N norpysynkos,

OCHaLLIEeHHbIX BUITaMn KPHOKOBOIO TUNa, NOeHTUMUKaLMOHHBIN HOMEP Takke HaHeCeH Ha BUSbI.
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e. U peHTUdMKaumoHHasa Tabnuyka

©

=)
o
? =
I =5
=
P
- UpeHTudnkaumoHHas Tabnuyka

Puc. 6: PacnonoxeHue naeHTndnkaunoHHon Tabnmnykm

1 Mogenb 6 HammeHoBaHuWe 1 agpec Nnpov3BoauTens
2 CepwiHbIn HOMep 7 Macca AKB (MuH/makc)
3 HomwuHanbHas rpy3onogbeMHOCTb B Kr 8 HomwuHanbHas MoLLHOCTb B KBT
4  HanpspkeHue B B 9  LeHTp 3arpysku
5 CobcTtBeHHasa macca B kr 6e3 AKB 10 [ara npousBoacTtea
11 Onuum
1
2 ype XXX XX | Option .Lxx X XXXX
Serial No. XXXXX | Year of Manuf. m
3 T — 11
ated capacity xxxx kg oad.corior M
4 distance - 10
5 System voltage xX V | Nominal power W
Net weight - Battery mass XXX /
ithout battery 9 min/max XX

|y
6 XXXX XXXX C€
XXXXXXXX xx
XXXXX | XXXXXX ’

Puc. 7: WpeHTndukaumoHHas Tabnuyka

Ecnu npogano B EC,

(BapuaHT UCNOMHEeHUs1)
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3. NMPEAYNPEXAEHUA, OCTATOYHBbIE PUCKH U
MHCTPYKUWN MO BE3OINACHOCTU

e He ucnonkayiite puutpak B cpegax ¢ CoaepXaHmem roprodmx rasos, B3pbIBOONACHOM Mblnn
A UIn C Hann4YneM KUCIOTHOM U LWESTOMHOM KOppOo3uu;

e He wucnonb3ynte pudtpak B cpedax C HebnaronpusiTHbIMW BHELUHMMW YCITIOBUAMW WUNN
HeHagnexawmm COCTOSSHUEM MOBEPXHOCTEW: HEPOBHbIX, HEYCTOMYMBBLIX UM C
He4OCTaTO4YHbIM CLIEMSIEHNEM;

e He cTaBbTe HOMM 1M He NPOCOBLIBANTE PYKX MOA, UMY BHYTPb NOOBEMHOIO MEXaHU3Ma;

e 3anpelleHo HaxoauUTbCsl B paboyen 30He puyTpaka BO BpeMsi €ro [OBWXEHUS Unn
BbIMOSTHEHMS onepauui No nogbemy/ OnyckaHuio rpyaa;

e He neperpyxante puytpak; macca rpys3a v BbicOTa nogbemMa [OSMKHbl COOTBETCTBOBATb
3Ha4YEeHNSAM, YKa3aHHbIM Ha guarpaMmme OCTaToYHOW rpy30nogbeMHOCTY;

e He BhbICTaBNANTE HOMM 3a Npeaernbsl pyudTpaka B Npouecce ABMKEHUS, 3TO MOXET NPMUBECTU K
TpaBMaw;

e He nogHnmanTe n He NepeBo3nTe NIOEN, 3TO MOXET NPUBECTU K X NaSEHUIO U NOMYyYEHUIO
CEpPbE3HbIX TPaBM,;

e He Tonkante n He TAHUTE rpy3bl;

e 3anpeLleHo ABMKEHME Nonepek Unu nog yrrinom K HanpaeieHUIo YKINOHa;

e He ucnonb3ynte puutpak ¢ HEYCTOMYMBbLIM, HE3aKpPENNEHHbIM UM HecbanaHCMPOBaHHbIM
rpy3om. 'py3 gomkeH 6bITb paBHOMEPHO pacrnpeneneH Ha Buax, LEHTP TSXKEeCTU rpy3a He
AOIMKEH ObITb CMELLEH K KpasiM BUI B MPOAOSIbHOM Wi NONEPEYHOM HanpaeBreHuu;

e [Insa npenoTBpalleHns HeCaHKUWMOHUPOBAHHOIO AoMycka NOCTaBbTe PUYTPaK Ha CTOSIHKY,
OTKITIOUNTE MUTAHME U U3BMNEKNUTE KItOY, NOTAHYB Ha cebs;

e He BbinonHanTe moandukaumm pudtpaka 6e3 nMCbMEHHOro paspeLueHunsi Npou3BoaAnTens;

e He nogHumanTe rpysbl B crnyyYae BO3HWKHOBEHWSA BeTpa. BeTpoBas Harpyska okasbiBaeT
3HauMTENbHOE BMNUSHME Ha YCTOMYMBOCTb pudTpaka W rpysa, YBENWYMBAsi PUCKK
OnpoKnabIBaHUA N NageHus.

YunTbiBanTe pasHuLy ypOBHS Mona BO BpeMS ABWKEHMSA. BO3MOXHO nageHue rpy3a unm noteps ynpaeneHnst pudTpakom.
CnepauTe 3a cocTosiHMeM rpysa. [pekpaTtute onepupoBaHue pu4TpakoMm, ecinu rpy3 CTaHOBUTCS HEYCTOMYMBBIM.
OcTaHoBUTE pUYTPaK M HaXXMUTE aBapuiHYlO KHOMKY, B Criydyae ecnv rpy3 HadvHaeT nepemellarbCcs Nno Bunam unu
cocKanb3biBaTh C HUX. B cnyvae o6HapyxeHnsa HencnpaBHOCTEN pudTpaka cnegynte ykasaHmam rmasbl 6(1).

e PwuyTpak npegHasHayeH ONS1 UCMOMb30BAHUA Ha YCTOMYMBBLIX WU POBHbIX MOBEPXHOCTAX
A BHYTPY NMOMELLEHWIA, NPY 3TOM HEPOBHOCTb MOBEPXHOCTM He A0IKHa npeBbiwaTtb 1 cm/M?;

e OnepaTop AOMKEH MMETb paspeLleHne Ha ynpasneHne pu4Tpakom un ObiTb Hagnexalum
o6pa3om oby4yeH n NOAroTOBMEH;

e B xope paboTbl Ha pu4yTpake onepaTtop AOMKEH MCMOMb30BaTh CheumanbHy 3alUTHYO
00yBb;

e PwuyTpak npegHasHayeH Ans UCNONb30BaHMSA MpU TeEMMepaType OKpyKalollen cpegbl B
avanasoHe ot +5 °C go +40 °C;

e fApkocTb paboyero ocBeLleHWs OOMKHa COCTaBNAaATb He MeHee 50 ftokce.
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4. BBOA B 3KCIJTYATALUUIO, TPAHCINOPTUPOBKA, BbIBOA

U3 SKCIMIYATALUA
a. Bsop B akcnnyatauuio

Mocne nonyyeHnss HOBOrO pwuyTpaka wWnyM ANs ero MOBTOPHOTO BBOAA B 3JKCMnyatauuio nepes nepsBbiM 3anyckoMm
Heo6xo4MMO BbINOMHUTL CreayoLwmne AeiCTBUs:

o [MpoBepbTE KOMMMEKTHOCTL NOCTaBKN M ybeanTech, YTO BCe AeTany NPUCYTCTBYIOT U HE NOBPEXAEHbI;
. YctaHoBUTE MauTy (noxanymncra, cregyvte MHCTPYKLUMAM MO YyCTaHOBKE MayThbl);

o BbINonH1Te KOHTPOMbHbLIE NPOBEPKM B COOTBETCTBUM C rPaddMKoOM exeHEBHOr0 OCMOTPa U 0BCnyXuBaHus, a Takke
PYHKLMOHAMNbHBIN KOHTPOrb;

. MpoBepkTe yCTaHOBKY akKyMyrisiTopa 1 COCTOsIHWE 3apsiia COrMacHO MHCTPYKUMAM Mo 3apsiake (cM. rmasy 7).

Cb6opka MayThl:

MepeyeHb Heobxoanmoro o6opyaoBaHUA AN MOHTaXa MauThbl:

py3onoabemHoe ob6opyaoBaHue:
KpaHn-6anka (rpy3onogbeMHOCTb 5 TOHH) UNM BUMOYHBLIA NOrpy34nK (rpy30nogbeMHOCTb 3 TOHHBI U BbiCOTa Mogbema
4,5 m)

BcnomoraTtenbHbIN MHCTPYMEHT: [aeyHbIn knod S24, nom.

Mepbl NpegoCcTopOXKHOCTH:

Onepatopbl COOPKM AOMKHLI MMETb COOTBETCTBYIOLLYIO KBanudmkaumio nnm npontu obyyeHme no yCTaHOBKE MadThbl
puyTpaka.

Onepatopbl rpy3onogbLEMHOro 060pyA0BaHNSA AOMKHBI UMETb COOTBETCTBYHOLLYIO pabouyto kBanudmkaumio.

Ecnn nogbem ocyllecTBnsieTcs 3a nonepeyvHyto 6anky mauTbl, MayTy W KapeTky BWi HeobXoauMO AOMOMHUTENbHO
3admKeUpoBaTh MPY MOMOLLM CTSHKHBIX PEMHEN UKW 3aLMTHOMO Tpoca BO M3bexaHne prcka cockanb3blBaHUS.

=

Puc. 8: C6opka v nogkniodeHne mayThbl
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Tabnuua 2: Macca xo4oBow YacTu pudTpaka U MadThbl

Mogenb RT15ST2 RT20ST2 RT25ST2

Macca puutpaka ¢ ynakoBkow (Kr) 1800 1900 2150
Pa3mep puutpaka ¢ ynakoBkom (Mm) 1900x1200X2400 2000x1200X2400 2200x1200X2400
Beicota nogvema sun H3 (Mm) 4500 7000 4500 7000 4500 7000
Macca mauTbl C ynakoBKOW (Kr) 1150 1350 1150 1350 1150 1350

2300x1000 3100x1000 2300x1000 3100x1000 2300x1000 3100x1000
Pa3mep MayTbl C ynakoBkon (Mm)

X900 X900 X900 X900 X900 X900

b.Morpy3ska u pasrpy3ska / TpaHCnoOpPTUMPOBKa

B xoae norpysku n pasrpysku pudTpaka criefynTe ykasaHusMm cxembl Huxke. Macca XxogoBOKM 4acTv U MadThl ykasaHa B

Tabnuue 2, Macca BCero puyTpaka ykasaHa Ha MaeHTUUKaLMOHHON Tabrnuuke.

MoagbeM X040BOW YacTW puuTpaka Mogbem puuTpaka B cbope MonoxeHwe BUN 4Ns NogbemMa pudTpaka

Puc. 9: MNorpyska n pasrpyska

Morpy3ka n pa3srpy3ka

NCMNONb3YUTE CMELMANBHbLIA KPAH 1 TPY30NOOBbEMHOE OEOPYOBAHME.

HE CTOWTE NOA4 NOABELIEHHLIM MPY30M.
HE BXOOWNTE B OMNACHYIO 30HY BO BPEMA NMOOBEMA.
YCTAHOBUTE PUYTPAK HA POBHOW NMOBEPXHOCTW.

TpaHcnopTupoBKa

Q BO BPEMA TPAHMOPTUPOBKW PUYTPAK BCEIOA OOIMKEH BblTb HAOEXHO
3AKPETNJEH HA TPY30BOM ABTOMOBWUIIE UJTN ®YPE.
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OnycTuTe BUIMbl M NOCTaBbTE pUUYTpaKk B 6e30nacHOl 30He.
3akpenuTte puyTpak B cooTBeTcTBUMM ¢ Puc. 10, ycTaHOBUTE AepeBsiHHbIe KOMogku nop kabuHy ynpasneHus ans

npefoTBpaLleHns NoBpexXaeHUs BedyLlero Korneca npy TpaHCnopTUPOBKeE.

Puc. 10: Toukmn kpenneHus

C. XpaHeHue

OnycTtuTe BUMbl B HWXHEE MONOXeHue, Kak nokasaHo Ha Pwuc. 10. MNognoxwute nog kabuHy 6pycku, 4ToObI NOAHATHL
Beayllee Koneco Bo nsbexaHve noBpexaeHns npu oAnTenbHOM XpaHeHUu.

HaHecuTe cMa3ky BO Bcex TO4Kax CMas3ku, ykadaHHbIX B HacToswem Pykosoactse (cm. rmasy 8(b)), 4tobbl npegoTepatuTb
obpasoBaHMe PXaBYUHBI Y CKOMIIEHME MbINW Ha pUYTpake.

3apspkanTe pudTpakuM, KOTOpble HEe MWCMOMb3oBanuWCb ANUTENbLHOE BPEMS, pa3 B MecsAl, Ans npeaoTBpalleHust
NOBPEXAEHNSA akKyMynaTopa.

MepepanTte puyTpaku, KOTOpbIE CMMCaHbI U BbIBEAEHbI U3 3KCMryaTauuy, COOTBETCTBYOLLEN KOMNAHUK, 3aHUMAaloLLEeNnCs
yTunusauuen. B cooTBeTCTBUM C HOpMamMK Macrno, akKyMynsaTopbl U 3NEKTPOHHbIE KOMMOHEHTbI NOAMexaT yTunusauum

unun nepepabotke 6ezonacHbiM 06pa3om.

17




5. EXXEOQHEBHbIX OCMOTP

HacToswas masa coaepxuT nHdopmaumio o6 obasatenbHbIX NPOBEPKax U 0OCMOTpax, KoTopble Heo6x0AMMO NPOBOANTL
nepen Hayanom aKcnnyaTtauum pudtpaka.
ExegHeBHbI OCMOTp sABNseTca Hauboree 3MdPEKTUBHLIM METOAOM AMArHOCTUKWM, OBHapyXeHWss u ycTpaHeHus

HeuncnpaBHocTei. [TpoBeanTe OCMOTP 1 NPOBEPKM pUYTPaKa Mo credyoLmm NyHKTam nepes Hadanom paboTbl.

A OCBOBOOUNTE PUYTPAK OT NPY3A N OMNYCTUTE BUJIbL.
HE NCMNONb3YNTE PUYTPAK B CITYYAE OBHAPYXXEHVA HEMCMPABHOCTW.
o [lpoBepbTe puuTpak Ha HanuMyue LapanuH, gedopmMaum Unu TPeLnH.
e Yb6eautecb B OTCYTCTBUM yTEYEK Macna n3 LUnMHOPOB.
o [lpoBepbTe QYHKLUN ABMKEHUA B 0O0MX HanpaBneHusix: BNepes 1 Hasaa.
o [lpoBepbTe OTCYTCTBME NOBPEXOEHUN U KOPPO3UN HA Lenn N pornnkax.
o [lpoBepbTe NNaBHOCTL BpaLleHUs Konec.
o [lpoBepbTe PYHKLUUIO aBapUNHOIO TOPMOXEHNS MyTEM HaXKaTUA aBapuUMHON KHOMKN.
e [lpoBepbTe PyHKUMIO pabovero TOpMOXEHUS Neganbo TopMo3a.
o [lpoBepbTe (byHKUMM Mogbema, crycka M HakroHa BWI, BbIOABWXKEHWA MadTbl Brepeq u
Has3ag,.
e YbBeautechb, YTO CUAEHBE NMPOYHO 3aKpPEenseHo.
o [lpoBepbTe UCNPABHOCTbL 3BYKOBOrO CUMrHana.
e [lpoBepbTe HAQEXKHOCTb OONTOBLIX COEAMHEHUNA.
o [lpoBepbTe QOYHKLUUIO 3aMKOBOTO BhIKIHOYaTENS!.
o [lpoBepbTe PYHKUUN OrpaHNYEHUST CKOPOCTEN.

° OCMOTpI/ITe MacngdHble LWnaHrm n 3anekTpuyveckme nposoga Ha Halundue I'IOBpe)KLI,eHI/IIZ nnn

obpbiBa.

° Ecnu pnyTpak OcCHaLleH peu_leTKoﬂ orpaxgoeHua rpysa, nposepbre e€e Ha OTCyTCTBue

NoBPEXAEHWUI U NPaBUNbHOCTL COOPKK.
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6. MHCTPYKUUA MO SKCINNYATALUNU

a. OpraHbl PyHKUMOHANBLHOIO ynpaBneHus

22

Puc. 11: OpraHbl hyHKLUMOHANLHOTO yNpaBneHns

b. BknroyeHue puuTpaka

Mepea Havanom JKCnnyaTaunn pudTpaka y6e/.'|,|/|Ter, YTO rpysonoabemMHoe nnu npoyee O60py,CI,OBaHI/Ie He 3aropaxmBaet

0630p, a Takke YTO rpy3 PacrorioKeH POBHO U YCTOWYMBO.

MoTaHuTe aBapuiiHyto KHOMKY (puc. 11, no3. 15), BCTaBbTe KoY B 3aMKOBbIV BbikntovaTens (puc. 11, nos. 4) n nosepHute
ero no yvacoeon ctpenke B nonoxeHne ON (BKJT). XK guncnneir otobpasuT Tekyllee COCTOsiHME akKymynsatopa,
PYHKLUMOHAMNBHYO M TEXHUYECKYIO MHopMaUmio. 3aTeM HaXXMUTe Ha negarnbs NpucyTCTBUs onepatopa (puc. 11, nos. 22).
Mepen Havanom OBWXEHUS pUyTpaka HaXMWTE KHOMKY 3BYKOBOro curHana (puc. 11, nos. 14), ytob6bl npegynpeavTb
OKpy>KatoLLmx, ecnv Heobxoaumo. NutaHne puyTpaka BKIOYEHO.

MpumedaHne: ycTaHOBUTE pblyar ynpaeneHus HanpasneHwem AsmxkeHns (puc. 11, nos. 17) B HeWTpanbHOE NoroXeHne

nepen Hadanom pa6OTbI Ha puyTtpake, nHa4ye BO3HUKHET owmnbka HenpaBWIbHOM NOCNELOBATENbHOCTU BKIHOYEHUS.

c. lNepemelieHue

Mocne 3anycka puyTpaka noBopoToM kritoya B nonoxeHue ON (BKIT) cHavyana HaxxmuTe Ha neganb NpUcyTCTBUA
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onepatopa (puc. 11, no3. 22), 3aTeM pacnonoxuTe pyky B 30He ynpaBneHus pyHkumamu. MNepekniounTe pblyar
ynpaenHusa HanpaeneHneM ABwkeHus (puc. 11, no3. 17) B nonoxeHue «Bnepen» unun «Hasaa» - Ha XK gucnnee
NOSIBATCSI CTPESIKM yKa3biBaloLWmMe HanpasneHus ABvxeHns. MNnaBHO OTperynmpynTe CKOPOCTb ABWXEHWS!, MOKa
Xenaemasi CKopocTb He byaeT AocTurHyTa. CKopocTb ByaeT CHKaTbCA Npy OTNYCKaHWW nejany akcenepartopa.
CkopocTb ByaeT CHMXKATLCS, ECNK Bbl OTNYCTUTE pblvar YNpaBneHnsi, KOHTPONMpYnTe CKOPOCTb Ans obecrneveHus
6e30nacHoCTK.

OCTOpPOXHO HanpaenaAnTe puYTPaKk K MECTY MOrPy304HO-pasrpy3o4HbIX pabot. Cnegute 3a ycrnosmsaMy MapLupyTa u
perynupywTte CKOPOCTb ABMXEHUS C MOMOLLbIO pblyara ynpasneHus.

PuuTpak ocHalleH cooTBeTCcTBYOLWMUM 060pyaoBaHuem obecneveHusa 6e3onacHoCTv BO nsbexaHme npovcLLecTBUN.
Korga BbicoTa nogbema BuI NpeBbILLaeT BbICOTY cBOBOAHOMO NOABLEMA, CKOPOCTb pUYTpaKka CHUXaeTcst s
obecneyeHns nnasHoro xoaa v 6esonacHon paboThbl.

COXpaHﬂVITe BbICOTY nogbeMa BUIT HWXe 0,5 m, ecnu Bam Heobxogumo Ha6paTb NOJTHOLUEHHYHK0 CKOPOCTb OABUMXEHUA.

MepemecTiTe puuTpak Ha GesonacHoe NapkoBOYHOE MECTO U OMYCTUTE BUIbI B CAMOE HUXHEE MOMoXeHWe rnocre

OKOHYaHWsi UCNonb3oBaHus. INMoBepHMTE KoY NPOTUB YacoBow cTpernky B nonoxeHune OFF (BbIKIT) n nssnekute ero.

HEUCMNPaBHOCTM B 3IEKTPUYECKOW CUCTEME: OOpbIB LIENW, KOPOTKOE 3aMblkaHue, HapylueHue
nocrnefoBaTeNlbHOCTM BKIHOYEHUS (NpeXOeBpeMeHHOe HaxaTue Ha nefanb MNpucyTCcTBuMS
onepartopa, knaeuwa Bblbopa HanpasneHusi ABMKEHUSI HE B HEWTPArbHOM MONOXEHUN) U T.A4. -
pudTpak He ByaeT (hyHKLMOHMPOBATL M KOO HEeMCNpaBHOCTU NOSIBISiETCA Ha aucnnee. Puytpak
NPOAOIKUT (DYHKLUMOHMPOBATL B LUTAaTHOM pPEeXuMMe TOMbKO MOCre YCTPaHeHUst MPUYMHbI
HEeMCNPaBHOCTM B 3NEKTPUYECKON cuCTEME.

2 I'IpM BKINMKOYEHUN NUTAHUA CUCTEeMa HadyMHaeT CcaMognarHOCTUKY. B cnyyae Hann4iuna

d. PyneBoe ynpaBneHue

c Puytpak ocHaweH anektpocuctemon pynesoro ynpaeneHua (EPS). lNpu paboTte Ha
0b0opyaoBaHMM C TakoW CUCTEMOW COBNIDaAaNTE OCTOPOXHOCTb.

YnpaensnTe HanpaBneHWem ABMXKEHNS pudTpaka, NoBopaynBasi pyneBoe Koreco no YacoBOW M MPOTMB YaCOBOW CTPESKM.
[na npsiMOnMUHEWHOro ABWXEHWS MOBEpPHWTE pyrieBoe Koreco Tak, YTobbl NpMBECTV Bedyllee KOMeco B MOMoXeHune
CTPOro Bnepea, Npu 3TOM pU4Tpak, B Criy4ae yCKOPEHUS, CMOXET JOCTMYb MakCUMarbHOWM ckopocTu. [ToBepHUTE pynesoe
Koneco Ha onpefeneHHbIn yrof, 4Tobbl M3MEHUTb MOMOXeHWe Bedyllero Kormeca M OCYLWEeCTBUTb MaHeBp WIn
OTKIMOHWUTBCA OT ABWXEeHUs no npamon. Ecnu yron nosopoTta npesbiwaeT +10° OT ABWXKEHWS MO MPAMON, CKOPOCTb
aBTOMaTU4eckn cHuxaeTcs. Yem Gonblue yron noBopoTa, TeM HWXKe CKopocTb. OTO obecneumBaeT NnaBHOE pyneBoe
ynpaeneHue n 6esonacHyto pabory.

e. TopmoxxeHue

O HEKTVBHOCTL TOPMOXEHUSI 3aBUCMT OT KayecTBa MOKPbITUA paboyveri NOBEPXHOCTU, TEXHUYECKOrO COCTOSIHWSA

06opynoBaHusA 1 CTeNeHW Harpyskn. Bo3aMoXHbIe BapuaHTbl akTMBaumMmn (OyHKLUA TOPMOXKEHUS:

e [N CHMUXEHMS CKOPOCTW pyUYTpaka NnaBHO OTNYCTUTE pblyar ynpasneHus (HanpaBrneHneM OBUKeHWS
Brnepen/Hasan). Pnutpak 6yget nocteneHHo 3aMeanaTbCst 4O NOSHOM OCTaHOBKMY. .

) OTnycTuTe neganb NpucyTcTBrsa onepatopa (puc. 11, nos. 22) - yHKUMsi TOPMOXeHWS ByaeT BKIYeHa, 1 pudTpak
OCTaHOBUTCS.

. B 3KCTpeHHOW cUTyaummn HaxXmMuTe aBapuiHyo KHOMKY (puc. 1, no3. 15), pyHKUMSA TOpMOoXeHUst ByaeT BKMYeHa, 1
pyYTpaKk OCTaHOBUTCS.

A Ecnu Ha Bunax npucyTcTByeT rpys, TOPMO3 criegyeT Ucnosb3oBaTbh MeasieHHo. He
ncnonb3ynTe aBapumHOe TOPMOXEHUE, YTOObI n3bexaTtb NageHns rpysa.
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f. JuarpaMmma oCTaTO4YHOM rpy30Noa4bLEMHOCTHU

Ha gnarpamme octaTo4qHOW rpy30nogbEMHOCTU yKasaHa MakcMmarnbHas rpy3onogbeMHocTb Q (Kr) Ans AaHHOro LeHTpa
TshkecTu rpy3a C (MM) M COOTBETCTBYHOLLEW BbICOTbI Mogbema hs (Mm).

Benble oTMETKM HA MayTe ykasbiBalOT AOMNYCTUMbIE Npeaenbl nogbemMa.

Hanpumep, ansa pudtpaka RT15ST2, ¢ pacctosHneM Ao ueHTpa Tsxectu rpy3a (C) 500 MM 1 MakcumarnbHON BbICOTOM

| RTST2(RT255T2) ‘
RTST2(RT155T2) RTST2(RT208T2) l ‘ G Hm i
2500 3000 400(
H (mm) H (mm) [ o —4500%— !
1500 | f——3000—5000———— —302%-,‘500 | 210 —gggg \
o |I= — RS Il
Bim 6500 = — . IC3 ] | -
1000  |——7000 | I|= \
o ggg —— 7500 — — 7500 | ‘ o 119%% —750&—-\_\\%§ |
400 — | | 700 |
200 l ‘ 500 —| |
| ‘ 300 ‘
|
—— —— || | — | |
500 600 700 800 500 1000
N0 60 700 300900 1000 | } 500 600 700 600 300 1000 }
C (mm) C (mm) I C (mm) |
RT15ST2(Two Stage Mast) RT20ST2(Two Stage Mast) RT25ST2(Two Stage Mast)
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\.,1% i‘,% = 1000
800
< s o S 600
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C (mm) C (mm) C (mm)
Puc. 12: lnarpamma octaTodHOM rpy30nogbeMHOCTH
g. NMoabem

HE NEPEMPY>KAMTE PUUYTPAK! MAKCUMAIBHASA MPY30MOOBEMHOCTL COCTABNISET
1500/2000/2500 KI' MPW LIEHTPE TSDKECTU TPY3A B 500 MM B COOTBETCTBUW C
NOEHTUOUKALIMOHHOM TABUUKOWN.

[js NOOHUMAMTE TOMNbKO TPY3 OOMYCTUMOW MACCHI, YKASAHHOW 0N OAHHOIO
PUUYTPAKA HA VOEHTUOUKALMOHHOWM TABIMYMKE U OWMATPAMME OCTATOYHOW
MPY30MOOLEMHOCTU.  HECOBJOAEHWME OAHHOMO  TPEBOBAHMA  MOXXET
MPYUBECTM K MOBPEXXOEHWMIO PUUTPAKA.

OTKNOHNTE AXKONCTWK yNpaBneHnst nogbemom u cnyckom (puc. 11, nos. 8) Hasag, «Ha cebs», Ans nogbema Bumn v
OOCTUKEHUS XXeNaemou BbICOTbI NOAbEMA.

Korga Bbicota nogbema 6e3 rpysa 6onee 3 M unu BbicoTa Nogbema c rpy3om 6onee 1 M, CHU3bTE CKOPOCTb pPUYTPaka.
Cobntopavite OCTOPOXHOCTb BO BPEMS YNPaBMNEHWs, He BbIMOMHAWTE PE3KuUA CTapT C MecTa, OCTaHOBKY WIv NMOBOPOTHI.
Mpwn rpysonogbemHbix paboTtax B 30He cTennaxemn cobnioganTe OCTOPOXHOCTb, obpallanTte BHUMaHWe Ha 3a3op Mexay
rPY30M W CTENNAXOM.

h. Cnyck

Ecnu Bunbl HaxoasiTca BHYTPY CTennaxa, npexae BCero OCTOPOXHO OTbeAETE OT CTennaxa c nanneton unm 6es Hee.
OTKNOHUTE [KOMCTUK YNpaBMeHNs NoAbEMOM U criyckoM (puc. 11, nos. 8) Bnepes, «OT cebsi», Ans crycka Bun.
OnyckaiiTe rpy3s, noka Bunbl He 0CBOGOAATCS OT NanneTbl, 3aTeM OCTOPOXHO OTbefeTe, YToObl 0cBO6OAMTL BUMbl OT
rpysa.
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i. BoiaBuxeHue mauThl (Bnepea/ Ha3apn)

OTKNOHUTE MKOMCTUK YNPaBMNEHNS BbiABMXKEHMEM MauTbl (pyc. 11, no3. 9) Bnepen, «OT ceba» AN NepeaBKeHNs MadTbl
Brnepeq.

OTKNOHUTE [KOMCTUK YNpaBleHus BbIABUKEHNEM MadThl (pyc. 11, nos. 9) Hasag, «Ha cebsa», Ans nepeaBKeHNUs MadThl
Hasag,.

j. BbokoBoe cmelleHUue KapeTku (BrneBo / BNpaBo)

OTKNOHWTE MKOWUCTUK ynpaBneHnss 60KoBbIM cMeLLeHneM KkapeTku (puc. 11, nos. 11) Bnepeq, «oT cebsa», ANA CMeLeHns
KapeTku BuUN BNeBO.
OTKNOHWUTE OXONCTUK ynpasneHus 6okoBbIM cMmelleHneM kapetku (puc. 11, nos. 11) Hasag «Ha cebsa», AN cMeLLeHus

BUI BMPaBo.

k. HaknoH Bun (BBepx / BHU3)

OTKNOHWTE AXXONCTUK ynpaBneHus HaknoHom Bun (puc. 11, nos. 10) Bnepen, «OT cebs», Ans HaknoHa BUI BHUS.

OTKNOHWTE AXXONCTUK ynpaBneHus HaknoHom Bun (puc. 11, nos. 10) Hasag, «Ha cebsa», AN HaknoHa BWI BBEPX.

|l. HeucnpaBHocTH

MpyM BO3HMKHOBEHMM Kakux-NMMOO HEUCNpPaBHOCTEW UMM €Cnu puyTpak B HepaboyemM COCTOSHWMM, nNpekpaTuTe
onepvipoBaHne obopyaoBaHMEM W aKTUBUPYINTE aBapuiHyto KHOMKy (puc. 11, no3. 15), Haxas Ha Hee. 1o BO3MOXHOCTH
nocTaBbTe pUYTPaK Ha CTOSAHKY B 6e3onacHOM MecTe, NOBEpHWUTE 3aMKOBbIM BbiknodaTens (puc. 11, nos. 4) npotus
4YacoBOW CTpenkv W u3Bnekute kmoy. HemegneHHo coobwmTte 06 3ToM pykoBoAMTEmNto/ OTBETCTBEHHOMY NuLy W/WMn
obpatutecb B cnyx0y cepsuca. [Npn HeobxogumocTn ybepute puyTpak U3 30HbLI IKChnyaTauum C MOMOLLbIO
cneumanbHoro 6yKcrpoBoYHOro / rpysonogbeMHoro obopyaoBaHus.

B cny4dae NoNoOMKM pudTpaka HemMeasieHHO npekpaTuTe ero skcnnyartaunto 1 yCTaHOBUTE COOTBETCTBYIOLLYIO Ta6nmq|<y.

B Cny4ae NnoNnoMKM puYTpaka MHOUKaTop B BUAE rae4yHoro Kro4va 3aroputca BHU3y Ha aucnnee. I'Ipwley HeuncnpaBHOCTU
MO>XXHO NPOBEPUTL NO KOAY HENUCNPABHOCTU.

m. ABapuUiHbIe CUTyaLuK

B cnyyae aBapunHoi cutyaumm (Npyv notepe ynpasneHns Unu apyrux 3KCTPEHHbIX CUTyaLuin) HEMeANEeHHO HaXMnTe Ha
aBapuiiHyto KHorky (puc. 11, nos. 15). Bce anektpuyeckune dyHKumMm ByayT OTKMOYEHbI.
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7. AKKYMYJNIATOP — O6cnyxuBaHue, 3apsiaKka, 3ameHa

K o6cnyxnBaHuto 1 3apsake akkymynsiTopoB LONYCKAETCS TONbKO KBANMULMPOBAHHbIN
nepcoHan. Heobxoammo cnefoBaTb MHCTPYKUMAM HacToswero PykoBoACTBa U yKa3aHUAM
NpoV3BOANTENSA aKKyMynsiTopa.

Tun akkymynsaTopa aHHOro pudTpaka — MUTUA-UOHHBIN.

YTunmsauma akkyMynstopoB NPOU3BOAUTCA B COOTBETCTBMM C  HaUMOHarnbHbIMU
npasunamu. Noxanyncra, cobnogante aTn npasuna.

MpucyTcTBME rOPIHOYMX MaTeEpUanoB WNU  TOPKOYMX XUOKOCTENW B 30HE 3apsagku
aKKymyrnsTopa He JonycKaeTcs.

lMocTaBbTe puYTpak Ha CTOSHKY B Ge3onacHOM MecTe nepen Hadanom 3apsiaku unm
YCTaHOBKM / 3aMeHbl akkymynsitopa.

Mepen okoH4YaHMem paboT No TexHudYeckomy obcnyxmnaHuo ybeguTtech, YTO Bce Kabenu
NOAKMOYEHbl BEPHO N YTO HET HUKaKUX NOMeX A58 APYrMX KOMNOHEHTOB puyTpaka.

B npouecce 3apsgkuM vnm 3Kcnnyatauuum v BCNeacTBUME UCNapeHus BOAbl, YPOBEHb
ANeKTponuTa MeHsieTcs. EXeHegenbHO nNpoBepsinTe  ypoBeHb  anekTponuta. B
aKKymynaTop HeobxoaMmo perynspHo [obaBnsTb AUCTUNNMPOBAHHYIO BOAY: YPOBEHb
3MNeKTponuTa AOMKEeH MOOAEPKMBATLCA MeXOy OTMETKaMn MakCUMyM U MUHUMYM (CM.
pUCyHOK Hxe). lNMpounssoguTe 3apsagky nocne 3anvBkn AUCTUNNIMPOBAHHOW BOAbI.

CwMm. Huxe ons WHopmaLmmn o nobaeneHun OUCTUNNNMPOBAHHON BOAbI N €€ KONNYecTBe:

Kpblwwka

3anuBHas roprnosuHa

Kopnyc akkymynsitopa

—‘ H { MakcumanbHbI ypoBeHb
3arnonHeHns Boabl

MwuHMMankeHbIN YypoBEHb H H {

AT ] 3anosHeHVs Bogbl ‘

|

!. 4

[ MnacTuHbl akkymynsTopa

L

1

L OnekTponuTt

Puc. 13: YpoBeHb anekTtponurta

Mpn obBHapyXeHuM HeOOoCTaTOYHOrO YPOBHSA 3JMNEKTponMTa He crnefyeT AonmBaTb KUCIOTY
(NnpoBepbTe yAenbHbI BeCc Mocne MofHOM 3apsgku). B kavecTBe KuOKOCTM  OOSMKHA
NCnonb30BaTbCA TONbKO OUCTUNNIMPOBaHHAsA Boaa.

Mocne 3apaakM cTaHAAPTHLIN yaAenbHbIA BeC anekTponuta coctaBnseT 1,28 r/imn.
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PuyTtpak MoxeT ObITb OCHaLLEeH crieayowmnMn Buaamm TAroBbIX akkyMynaTopHbix 6atapeil:
RT15ST2:
1 wr., cBMHUOBO-KUCNOTHas, 48 B 4VBS 280 Ay (ctangapT) [972x328x590 mm (OxLLUXB)]
1 wr., nuTMn-uoHHas, 48 B 300 A-4 1HR [972x328x590 mm (OXLLUXB)]
RT20ST2:
1 wr., cBMHUOBO-KMCNoTHas, 48 B 5VBS 350 A-y (ctangapT) [972x392x590 mm (OxLLUXB)]
1 wr., nuTMn-uoHHas, 48 B 300 A-4 1HR [972x392x590 mm (OXLLUXB)]
RT25ST2:
1 wr., cBMHUOBO-KMCNOTHas, 48 B 6VBS 420 A-y (ctangapT) [972x456x590 mm (OxLLUXB)]
1 wt., NuTMR-noHHas , 48 B 300 A4 1HR [972x456x590 mm (OXLLIXB)]

MACCA AKKYMYNIATOPA BIIUAET HA YCTONYMBOCTb OBEOPYOOBAHUSA.
MOXANYNCTA,  YUYUTBIBAUTE  MAKCUMANBHYKO  PABOYYKD  TEMIMEPATYPY

AKKYMYNATOPOB.

a. 3aMeHa aKKyMynsAaTOpHbIX 6aTapen g

MpunapkynTe pnuTpak B 6e3onacHon 3oHe, ocBoboanTe MecTa Ans 3auena
aKkkyMynaTopa, nepemMectTuTe MayTy 1 akkyMynaTopHbIi 6ok Bnepeq Ha
noaxofsiuee paccTosiHue, BbIKNoYnTe 060pyaoBaHMe C MOMOLLbIO 3aMKOBOTO | '

Bblkntodatens (puc. 11, Nos. 4), HaXXMUTE Ha aBapuHbIN KHOMKY (puc. 11, nos.

15), oTcoeanHNTE pasbeM akKyMynsTopa 1 akkypaTHO NOgHUMUTE

{111

aKKyMynsTop.

YcTaHoBKa Npon3BoanTCs B 06paTHOM nopsiake.

Puc. 14: Cxema nogbeMa akkyMmynatopa

c ECITN PUYTPAK HE YCTAHOBJIEHO BEE30MACHO HA POBHOWM MOBEPXHOCTW,
AKKYMYJTATOP MOXET OMNPOKUHYTbLCA.

b. 3apsagka

o [lepen 3apsgkon HeOBXOAMMO YOOCTOBEPUTBLCH, YTO MCMOMb3YEeTCA COOTBETCTBYHOLLEE
3apagHoe YCTPOWCTBO ANs AaHHOro TUna akkymyngaropa.

o [lepen ncnonb3oBaHWeM 3apsgHONO YCTPOUCTBA NMPOUNTANTE MHCTPYKLMIO NO SKCMyaTauum
3apsagHoro yctponcTtea. Becerga cobniogante gaHHy0 MHCTPYKLMKO.

o [lomelleHne, B KOTOPOM NPOM3BOAUTCA 3apsdKa, JOSMKHO NMPOBETPMBATLCA.

MpunapkyiiTe puyTpak B creunanbHo OTBeAeHHOW Ge30nacHoO 30He C AOCTYNOM K UCTOYHUKY NuTaHus. Onyctute BUnbl 1
ybepute rpys.

BbikntounTe NUTaHne puyTpaka, NoAKMYMTE 3apsigHOE YCTPOMCTBO K akKyMysiTopy.

3apsagHoe yCTPOWCTBO HAYHET NPOLIECC 3apsaKu.

Mo 3aBepLUEeHNM 3apsaKN OTCOEAMHUTE 3apsiAHOE YCTPOWCTBO OT akKyMynsTopa.

MoaknounTe pasbeM akKyMynsiTopa K pudTpaky.
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c. OnucaHne NUTUN-UOHHOIO aKKyMynsaTopa

JIUTUIA-NOHHBIA  aKKyMYyNSITOp — 3TO  akKyMyNnsaTopHasi GaTapesi ¢ nepesapshkaembiMU  siyekaMu. AKKYMynsiTop
npegHasHadeH Ans NPOMbILNEHHOrO 060pYyOOBaHUA M MOXET BblAepXuBaTb COOTBETCTBYOLWIME BUGpauMM B xode
aKcnnyatauum. AKKyMynsiTop OCHaLLeH cneumarbHbIMY pasbeMamuy A5 OCYLLECTBIIEHUS 3apsakv U ANs NOAKMIOYEHNS K
puuTpaky. He nbiTaiiTeck ycTaHaBNvMBaTh UMK NOAKIOYATb HEMOAXOASLME pa3beMbl K aKKyMynsATOPY.

AKKyMynsTop ocHaleH BMS — cuctemol ynpasrneHus akKyMynsTOpoM, KOTOpas BbIMOMHAET KOHTPOMb COCTOSHWA
aKkKymynaTopa W peanuayeT COOTBETCTBYHOLLME MPOTOKOMbl 6Ge30macHOCTU AN 3aWwuTbl akKymynsaTopa W sveek OT
NOBPEXAEHWN, BbI3BaHHBLIX YCIOBUAMIW 3KCNNyaTaumm u okpyxatowien cpeabl. Cuctema BMS koHTponupyeT cnegytoLme
dYHKUMM 1 ycroBus 6e30nacHOCTU: HanpsiXeHne, TemnepaTtypy, NMOHWKEHHOEe HanpsXeHne, NOBbILUEHHOE HanpshkeHne,
neperpes, TOKOBYIO NeperpysKy, KOpoTkoe 3aMblkaHue, 1 T. 4. BHyTpeHHee conpoTuBneHne NUTUA-MOHHOIO akkyMynstopa,
KaK NpaBumno, HWU3Koe, YTO MUHMMU3NpYeT obpasoBaHMe Tenna U MakCMManbHO YBENMUYMBAET LOCTYMHYH MOLLHOCTb
obopyaoBaHus.

[dvanasoH TemnepaTypbl ONS NpUMeHeHUs akkymynatopa coctasnger oT +5 °C go +40 °C. Huskue Temnepatypebl
CHUXaT 3(PEKTUBHYIO MOLLHOCTb aKKyMyrsaTopa, BbICOKME TemnepaTypbl CHUXalT CPOK CryXObl akkymynsTopa.
Pa3HocTb TemnepaTtyp ¢ ABYX CTOPOH akkymynsaTopa He AoSkHa npesbiwatb 5 °C.

Ons 3apsakv NUTUI-MOHHOMO akKKyMYynsSiTopa AOSHKHbI UCMOMNb30BaTbCA TONIbKO COOTBETCTBYHOLIME CePTUMULMPOBaHHbIE
3apsaHble YCTPOoWCTBa.

d. TaGnunyku Ha akKkymynsitope

Puc. 15: Tabnuukn Ha akkymynstope

Tabnuua 3: Tabnuykm Ha akkymynsTope

Mos. OnucaHue
1 WHdopmaumsa o 6esonacHocTu
2 MaeHTudmrkaumoHHas Tabnuuka
3 CepunHbI Homep
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« LOGO

*Model LFPxoexx

« Nominal Voltage | xx V

+ Rated Capacity xx Ah

» Energy xx kWh
‘ » Weight xx kgxx kg
* HW REV G-CH-FK-R
= TCP XXX
« Serial No. KK

* Date of manufacture 20xx.*

—_ | —

s*Manufacturer:
“leAddress:

Puc. 16: NoeHTMdUKaLMOHHaa Tabnmyka NMMTUN-NOHHOIO akKyMynaTopa

Tabnuua 4: Tabnuuka ¢ AaHHLIMY IMTUA-MOHHOTO akKyMyrnsiTopa

Mos. OnucaHue MNos. OnucaHwue
1 Jlorotun nponssogutens 7 KoHdumrypaumsa akkymynatopa
2 Mogenb akkymynsTopa 8 Bepcusa npotokona akkymynsatopa
3 HomuHanbHoe HanpsikeHne akkymynsTopa 9 CepuiiHbii HOMep
4 HoMuHanbHas eMKOCTb akKymynaTopa 10 [Oara npousBoacTtea
5 OHeproemMKkoCcTb akkymynaTopa, KBty 11 HanmeHoBaHve nponssoauTens
6 Macca akkymynsaTopa 12 Agpec nponssoguTens

e. YKasaHusa no 6e3onacHocTH, npeaynpexaneHusa n npo4yne npunMmevyaHus

NpaBuna TexHMKM 6Ge3onacHOCTM NO OOpaweHuw C  NUTUU-UOHHbLIMU
aKKyMmynsTopamu

He nbiTantecb npoBeCcTn PEMOHT unu OﬁCJ‘Iy)KI/IBaHI/Ie TIUTUA-UOHHbBIX aKKYMYInATOPOB. 3amMeHa KOMIMOHEHTOB He

npeanonaraeTca.

PuUck nopaxeHus aNeKTPUYeCcKMM TOKOM U PUCK OXora

A Pasbembl akkymynsTopa Ons 3apagku Mo MOAKMYEHUst K pUYTpPaKy MMEROT OTKpbIThble Knemmbl. W3berante
dmamnyeckoro KOHTaKkTa nobbIX YacTel Tena ¢ ATUMU KneMmamu. 3arpsi3HeH st UMK NPSIMON KOHTaKT C HUMU MOXEeT
MPUBECTU K KOPOTKOMY 3aMblkaHuio knemm. Cobniogaiite HeobxoauMble Mepbl NPEAOCTOPOXHOCTU U UCMONb3yHTe
3alWTHbIE KOoMnavku, YTobbl 06e3onacuTb OTKPbITbIE kKNeMMbl. HeobxoamMmo coepxaTtb pa3bembl B YACTOTE M CyXUX

ycnoBuax.

puuyTtpaka.
He nbiTanTecb MoaucnunpoBaTb UNu nepeaenbiBaTb aKKyMynsiTop.
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JNioboe noBpexaeHue unu apyrve AedekTbl 3apsiAHOrO YCTPOWMCTBA MOryT NMPUMBECTU K HECYaCTHbIM
cnyyasaM. Mcnonb3ynte TonbKko 3apsifHOe YCTPOMCTBO, ofo6peHHOe npousBoauTeneM 1 noaxopsiiee ons
ucrnonb3yeMoro akkymynsropa.

Mpn obHapyxeHnn NoBpeXAeHUn unu AedeKToB 3apsaHOro YCTPOMCTBA MCKMKYUMTE €ro M3 aKchnnyatauum u
obpaTtuTech K Ballemy MOCTaBLUMKy ycnyr. He moguduumpynte n He nblTalTecb OTPEMOHTUPOBATb 3apsgHoe
YCTPOMWCTBO.

Henagnexaliee wcnonb3oBaHWe 3apsgHOro  YCTPOWCTBA WM MCMOMb30BAaHWE  HEMOAXOAALEero 3apsgHoro
yCTPONCTBa MOXET MpuMBECTM K MOBPEXOEHWNIO akKymynstopa unuM 3apsgHoro  ycTtpowctsa. Ceepsiite
COOTBETCTBYIOLLME TEXHUYECKNE XapaKTEePUCTUKN 3apsgHoro yctpownctea. Ecnv pabovee HanpskeHue 3apsgHoro
YCTPONCTBa BbIXOAMT 3a Mpegernbl yka3aHHOro AuanasoHa, 3apsgHoe YCTPOWCTBO MMM akKyMymnsaTop MoryT ObiTb
NoOBPeXAeHbl, YTO NMpuBeAeT K cepbe3HbIM yrpo3am HesonacHocTu. Mcnonb3yemoe 3apsgHoe YyCTPONCTBO AOMMKHO
ObITb YTBEPXAEHO NPOU3BOAUTENEM akKyMyrnsTopa (puyTpaka).

O6paTHoe NnoAaKknt4yeHne 3apAaaHoro pasbemMa 3anpelleHo. CnenyVlTe YKasaHnAaM no BbINOJIHEHUKO NpPaBUITIbHOIO
noaKn4yeHna. ﬂ,]‘lﬂ OTKMIOYeHUA 3apAaaHoro wrekepa VICI'IOJ'IbSyIZTe cneunanbHYO py4dky U HUKOrga He n3BnekamnTe
pa3bem 3a kabenb.

HemeaneHHo npekpaTtute 3apsaky B Cryyae BbISBMEHUS! KakMX-NUBO OTKIMOHEHWI, HanpuMep: peskoe MnoBbilleHne
TeMmnepaTypbl, Aedopmanus Kopnyca akkyMynsaTopa, AbiM, LYM, U T. 4.

MpomexyTouHas 3apsaka

JINTNIA-NOHHBbIE  aKKYMYMSATOPbl MOAAEPXUBAKOT TaK Ha3biBAEMYK MNPOMEXYTOYHY 3apagky. JIMTUA-MOHHBIN
aKKyMyrsTop, KOTOPbIA He MOMHOCTBbIO pas3psiKeH, MOXHO 3apsxaTb B noboe Bpems. Tem He MeHee, yacTas
nepuoguyeckas 3apsgka He A0 MNOMHOCTbI0 3apshKEHHOrO COCTOSIHMA WM MpekpalleHue npouecca 3apsgku go
NOSIBMEHNST COOTBETCTBYIOLLEN WMHOMKALUWM 3apsiAHOrO YCTPOWCTBA MOrYT MpUBECTU K AucbHanaHcy HanpspkeHust
siYeeK, YTo yBeNnn4YnBaeT BEPOATHOCTb OWNnbku B pacdete cucteMbl BMS. UTo6bl ahdeKTNBHO paspelunTb gaHHYH
npobriemy, 3apskavTe akkymynaTop A0 COCTOSHMS MOMHOM 3apsigkM MWHMMYM pa3 B Hegenw, obecneyuBas
OCYLLEeCTBMNEHNE aBTOMaTU4ECKOro npolecca 6anaHcMpoBKU.

He 3apsixxartTe NONMHOCTLIO 3apsiKEHHbINW aKKyMynsiTop

Heo6xoaMMo MOMHUTL: YTOGbI NPeaoTBPaTUTL MPOAOIMKUTENBHLIN MOBTOPHLIA 3amyck 3apsaku akkymynsitopa B
MOSTHOCTbIO 3apsKEHHOM COCTOSIHUM, KOTOPbIN BbI3bIBAET COKpaLLEHWE cpoka Cry»KObl akkymynsaTopa, cuctema BMS
OCHalleHa (YHKUMEN 3aluTbl, KoTopasi 3anpelljaeT rnoasapsiaky MOMHOCTbIO  3apsKEHHOro  akkymynstopa.
3apagHoe yCTpoWCTBO He ByaeT paboTaTb, Noka akkyMynsiTop NOSMHOCTLIO 3apsiKeH.

NMoTeHumanbHasi oNacHOCTb

Ecnn O60py,D,OBaHVIe ncnonb3yeTcda B COOTBETCTBUM C NpeayCMOTPEHHbIM HasHa4YeHnewm, C cobniogeHnem npaBUIbHbIX

npouenyp aKkcnnyaTaunm, BO3HUKHOBEHWE ONaCHOCTEN He npeanonaraeTcs.

Cnegaytouime onacHOCTM MOTYT BO3HUKHYTb B CIlydae HEBEPHOIO UCMONb30BaHUs:
e  dusmyeckoe MoBpeXAEHNE akkymynsiTopa B chyvae nafeHus akkymynsitopa wnu pedopmauum nog
BO34eNCTBMEM yaapoB. MexaHnyeckue NoBpeXAeHUS MOTYT BbI3BaTb YTEUKM ONACHbIX MaTepuarnos, BO3ropaHue
UnK B3pbIB akKyMynsTopa.
e KopoTkve 3amblkaHWsi MOryT OblTb Bbl3BaHbl COEOAMHEHUEM KIEMM akKyMynsitopa, Hanpumep, B pesynbraTte
nonagaHus Bofbl UMW UHbIX HAMEPEHHbIX / HEHAMEPEHHbIX COeAMHEHWIA.
e  Tepmuyeckue NOBPEXAEHUS, BbI3BaHHbIE NMOMELLEHNEM aKKyMYNSITOPOB B Cpeay C NOBbILLEHHOW TeMMepaTypoi
WNU BO3AEWCTBUEM OFHSI, MPSIMOTO COMHEYHOrO CBETA U T. A., MOTYT NPUBECTM K yTeYkam OnacHbIX MaTepuaros,

noXapy W B3pbIBy akkyMyrnsiTopa.
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YTtobbl n3bexaTb BO3HWKHOBEHWUSI noXapa, B3pbliBa nvnm YTEYKM oOnacHbIX Marepuanos, Oe3onacHoe MmecTo Anisl
XpaHeHua Hepa6oqu nnn noBpexaeHHbIX akKkymMynaTopos, 00 I'Ipl/|6bITVI$| Ha nnowajgky cepBUCHbIX chneunanucTos,

OONKHO COOTBETCTBOBAaTb CneayrwmnMm KpUutepuam:

e He xpaHuTb akkymynsTopbl B MecTax npebbiBaHWs nepcoHana.

e He xpaHuTb akkymynsiTopbl B MecTax, rae HaxoasiTcsl LeHHble Bewmn 1 BOnunsm Takux BeLlen.

e  OrHetywwuTenb knacca D gomkeH 6bITb 4OCTYNEH B Criyvyae Heo6XoauMocCTy.

e B 30He xpaHeHUsi He JOMKHO ObITb AETEKTOPOB OrHs U AbiMa, YTOObl aBTOMaTUYecKasi cMcTeMa OMNoBELLEHUS O
noXxape akTMBMpOBanacb TOMbKO B Cryvae pearibHOM ONacHOCTM (Hanpumep, NnameHu).

e  BbITsXKHble BEHTUNAUMOHHbIE TPyObl HE [OMKHbI HaXOAUTbCS B MOMELLEHUW, YTOObl  UCKIOYUTb

pacnpocTpaHeHWe BbIGPOLIEHHOTO COAEPKUMOro Mo TEPPUTOPUM 30aHNS.

Mpumepbl NOMELLEHNI AN XpaHEHUST HepabouMxX akKyMynATOPOB:
e  KpbITbii 0GBLEKT Ha OTKPLITOM BO34yXe.
e BeHTURNMpyeMblil KOHTENHEP.

e  3akpbITbIi OrHeCTOMKMIA BOKC € onumer copoca gaBneHus 1 Bbinycka gbiMa.

YcnoBHble 0603Ha4yeHuss — be3onacHocTb U NpeaynpexaeHus

Tabnuua 5: YcnoBHble 0603HaYeHnss — Be3onacHoCTb U NpeaynpexaneHus

Mcnonb3oBaHHbIE MUTUA-UOHHBIE aKKyMYNSITOPbI AOMKHbI YTUNIM3NPOBATLCS Kak OnacHble 0TXoabl.
JIMTWA-NOHHBIE  aKKYMYyNSITOPbl, MapKMPOBaHHbIE CUMBOSIOM NepepaboTkM M 3HAKOM C MNepevepKHYTbIM

MYCOpPHbIM 0akom, He OOKHbI YTUNN3NpOBaTbLCA BMeCTe C 0ObIYHBIMK BbLITOBLIMM oTXoaamu.

M3bGeraiite BO3ropaHuna U KOPOTKOro 3aMblKaHUA, KOTOPbIE Bbi3biBAKOT Neperpes.
He nogxurante AKKYMYIATOPbI N HE pasmeLsante nx BOnM3n OTKPbITOro OrH4, UICTOMHUKOB Tenna unn UCKp.

[epxuTte NUTUN-NOHHbIE AKKYyMYnATOpbI BAann ot ICTOYHUKOB Tenna.

OcTOpOXHO!

KopoTkoe 3amblkaHve akkyMynsitopa 3anpeLyeHo.

Obecneyste 3awuTy NUTUA-NOHHOTO AKKyMynaTopa OT COJIHEYHbIX nyqeﬁ n npoymx BUAOB TENNOBOIO

n3ny4vyeHu4.

@ B> B =

He nogeeprante NUTUIA-UOHHbIE AKKyMYnATOPbI BO34ENCTBMIO UCTOMHUKOB Tenna.

OnacHocTb B3pbiBa U noxapa
dusnyeckme noBpexgeHua, Tennosoe BOS,EI,eIZCTBI/Ie nnn HenpasuribHOEe XpaHeHune npu Hann4nm p,ecbeKTa MOXeT

NPUBECTU K B3pbIBY UMK BO3ropaHuio. MaTtepuarbl akkyMmynsitopa MoryT ObiTb rOpOYnMM.

Ocob6as onacHOCTb OT NPOAYKTOB ropeHusi

JINTNR-NOHHbIE AKKYMYIATOPbI MOTYT NOJTY4YUTb NOBPEXOEHNA NPU NoXape. Mpwn TyLWweHun ropsaLero NNTUA-NOHHOTO

aKKymynaTopa HeobxoarMo yUnUThIBaTb CrEAYIOLLYH0 MHGOPMaLUIO.

KoHTakT ¢ npPoAYKTaMU ropeHus Mmoxet ObITb ONACHbIM
I'Ip|/| noxape o6pa3y10TC$| NPOAYKTbl rOPpeHnsa, KOTopble MOTyT BblAENATLCA B BUAOE OblMa, YyTe4YeK XXUOKOCTU, ra3os,
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0o6nomKoB, a Takke NPOAYKTOB pacnaga HEeKOTOPbIX XUWMWUKaTOB. O1n npoAyKTbl TOpeHnA — BeLllecCTBa,
noctynarwwine B opraHM3M 4enoBeka 4vepes3 AbiXaTellbHble NyTU nl KOXY, MOryT OKa3blBaTb He6ﬂaFOI'IpI/I$ITH06

BO3OENCTBUE, HAaNpUMep, yayLibe.
U36eranTe KOHTaKTa c NPOAYyKTaMuU ropeHus.
Ucnonb3aynTe cpeacTBa 3awWwmThl.

CneuuanbHble NPOTUBOMNOXapHbIe CPeACcTBa 3alMUThbl

Vicnonb3ynte aBTOHOMHbIV AblXaTeNbHbIN annapar.

Wcnonb3ayiiTe 3aLMTHYIO SKUNPOBKY.

AononHutenbHble NPOTUBONOXaPHbIe yKa3aHUA

[nsa npegoTBpalLeHnsi BTOPUYHBIX NOXaPOB NMUTUIA-UOHHBINA akKyMYNATOP AOMKEH OblTb OXNaXOEH CHaPYXWU.

MpurogHble orHeracsLLme BeLecTsa

e  OrHetywwuTtens knacca D

e Bopa (He ons OTKPbITEIX MEXAHNYECKMM CNIOCOOOM MK NOBPEXAEHHBLIX aKKyMYNSITOPOB)

o CneumanbHble NOPOLLKOBbIE CpeacTBa, cogepalume rpadut, HUTpua 6opa, kapbopyHa
HenpurogHble orHeracsiLme BeLlecTsa

e [leHa

e CpencTtBa oNng TyLUEHWUst BO3ropaHnii Macen/Kupos

e [lopoLUKOBbIE OFHETYLUIUTENN

e CyxoW necok

YkazaHMss no oOXNaXOeHUK MeperpeTtoro akkymynsatopa 6e3 duanyeckmx
noBpeXaeHun
3T1oT TUN I'IOBpE)K,CI,eHMVI MOXeT ObITb Bbl3BaH KOPOTKMM 3aMblKaHUEM BHYTPWU aKKyMyndatopa, Y4TO MOXET NPUBECTU K

yTeyKe onacHbIX MaTepuarnos, BO3ropaHuio UM B3pbiBY akkymMynsatopa.
YTeuka maTtepuanoB

OneKTPONUT akKyMynsiTopa MoXeT ObITb onaceH
Bo3moxeH BbIGPOC aneKTponuTa, ecnu akkymynsTop uUMmeeT cuandeckue noBpexaeHus. 3beraiTe koHTakTa C
A KoXer 1 rmasamu. Ecnu He yganocb nsbexartb KOHTakTa:
e [lpomonTe noOBpexAeHHble y4yacTkM OonblIMM KOMMYEeCTBOM BOAbl W HemeaneHHo obpatuTtech 3a

MeANLIMHCKOW MOMOLLIbIO.

® B cnyyae pasgpaxeHusi KOXW WM BObIXGHUS KakuX-NMMBO BeLLeCTB HemeasieHHo obpatutech 3a

MeANLIMHCKOW MOMOLLIbIO.

Mepbl NpeaoCTOPOXHOCTYU ANs NepcoHana
L] W3berainTe ntoboro KoHTakTa ¢ AbIMOM Unun Bbl6pocaMVI Martepuanos.
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e  3abnokupynTte 30Hy NopaxeHus n obecneysTe Hagnexallyo BEHTUNALMIO.
e cnonb3ynTe cpeactea nHAMBMAYansHOM 3awmTel. [pu HanMuuMm napos, NbinNu M aapo3onen UCNonbL3ynTe

aBTOHOMHbIV OblXaTernbHbIM annapar.

Mepbl npeaoCTOpPOXKHOCTU B OTHOLLUEHUN Opr)KaFOLIJ,EVI cpeAabl
He ponyckaiiTe NPOHNKHOBEHUST yTEYEK XMOKOCTEN B CUCTEMY BOAOCHABXEHUS, APEHAXHYI0 CUCTEMY WUIN TPYHTOBbIE

BOAbI.

MepoanﬂTvm no O4YUCTKe

YTeuka XuaKkocTu JormkHa ObiTb yCTpaHeHa KBanuuumMpoBaHHbIMK crieLmanmcTtamm B COOTBETCTBUN C YCTAHOBMEHHLIMU

npoTOKONamu.

CpoK cnyx06bl akKKyMynsaTopa, TeXHU4eckoe o6cnyxmBaHme U XxpaHeHue
JINTUIA-NOHHbIE AKKYMYIATOPbI HE Tpe6leT TEXHNYECKOro OGCJ'Iy)KVIBaHVIFL

l'ny60Kaﬂ pas3panKka MoOXeT noBpeAuTb aKKyMynAaTop

Camopaspsa 6e3 nepnognyeckon nogs3apsakm MOXeT MPUBECTU K NMOMHOCTLIO Pa3pPsHKEHHOMY COCTOSIHMIO akKymynsTopa.
MonHasa paspsgka cokpaljaeT CPOK CnyxObl akkymynatopa W MOXET BbI3BaTb MyOOKyl0 pa3psagky M peanu3aumio

COOTBETCTBYHLLMX NPOTOKONOB 6G€30NacHOCTH, Korga akkyMynstop Oyaet 6onee He cnocobeH 3apsikaTbCs.

Mepen AnUTENbHBLIM NEPUOOOM NPOCTOS aKKyMYNATOP AOMMKeH ObiTb 3apsikeH Ao 40 %~60 %.
KoHTponupyiTe ypoBeHb 3apsiaa akkyMynsTopa MAHUMYM Kaxable 12 Heflenb 1 noasapsikainTte npyu HeOGXO4MMOCTM.

[nanasoH TemnepaTtyp Ang xpaHeHus akkymynsitopa gomkeH 6eite ot 0 °C go 30 °C.

Ecnun akkymynatop rnyGoKo paspspkeH UnuM ecnv TemnepaTypa akKyMynstopa HuKe AOMyCTUMOrO 3HauyeHusi, 3apsigka
aKKyMynstopa HeBO3MOXHa. [NyBoko paspsikeHHble akKyMynsTopbl He MoryT O6biTb 3apsbkeHbl. Beugy pucka
obpasoBaHua kKOHAEHCATa, akKyMynaTopbl, KOTopble XpaHunuck npu 0 °C nnu HKe, OOMKHbI 3apsKaTbCs TOMbKO nocre

€CTeCTBEeHHOro Harpesa MUHUMYM [0 +5 °C. I'IpMHyuMTeanoe HarpeBsaHue 3anpeLieHo.

Yka3zaHua no 6e3onacHOMy obpalleHnI0 C aKKyMynaTopamm

¢ He moaudmumpyinTe akkymynsrop.
A e He BckpbiBaniTe akkymynsaTop, He OOMycKaWTe ero NoBPeXOEeHWs, NageHus, NPOHUKHOBEHUS BO BHYTPEHHee
NPOCTPAaHCTBO NNKN AedPOPMUPOBAHNS.
e He Bpocaiite akkyMynaTop B OrOHb.
e  ObGecneuysTe 3aWMTy akKymynsitopa oT neperpesa.
e  ObGecneuysTe 3aWMTY aKKyMynsiTopa OT NPSIMbIX CONMHEYHbIX MyYen.
e Cnepayvite ykasaHnsM npoueaypbl XpaHeHUs U 3apsaaku.

e  O6GecneybTte 3aWMTy akKKyMynsTopa OT NOBPEXAEHUSA BOAOW U NPOYMX BO3OENCTBUMN.

HecobntogeHne AOaHHbIX Tpe6OBaHMﬁ 6e3onacHOCTN MOXeT npmBeCTN K BO3ropaHuo U B3PbIBY WUIN yTe4Ke OMNacCHbIX

MmaTtepunanos.
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MpencmeHHbIe NpPOBEPKU Nepen HavyaromM aKcniyaTtauum cUCTeMbl

Y6eagutecnb, 4TO aKKyMynaTop HaxoauTCcs B HOPManbHOM COCTOSIHUMM, HE UMEET BUAMMbIX Cre4oB NOBPEXAEHUN, yTEe4ex,
OTKITOHEHUWN, TaKMX KakK BbICOKasi TeMmneparypa, 3anax, abiM, 1 T. O. [NoBepxHOCTb aAKKyMyndTopa O0J1KHa ObITb YNCTOW U
cyx017|, 6e3 BMONMbIX Crnegos NoBpEXAEHW OT BOAbI, CrefoB pXKaBuMHbl Ha KnemMmmax u Kopnyce (ecnm I'IpVIMeHVIMO).

CoeauHutenbHble kabenu n pa3bemMbl B UCMpaBHOM COCTOAHUN.

HeucnpaBHocTH

é Mpy oGHapyXeHUW TMOBPEXOEHUA aKKyMynsTopa WNyM 3apsgHOro  YCTpoWCTBa HEMeAJieHHo oGpaTtuTech K
NOCTaBLUMKY YCIyT.

He BckpbiBanTe AKKYMYIATOP U He NbITakTeCb CAMOCTOSATESNBbHO MPOBECTU PEMOHT.

YTunusauus n TpaHCNOPTUPOBKA NMIUTUMA-UOHHOIO aKKymMynsiTopa

Yka3zaHusi no yTunmnsaumm
JINTNN-NOHHbIE AKKYMYINATOPbI AO0JKHbI YTUINMN3NPOBATbCA B COOTBETCTBMMN C HAUMOHAlIbHbIMU MOMOXEHNUAMU O 3allute
0|<py>|<a|ou.le17| cpenbl. AKKYMyJ'IHTopr OOJMKHbl  YTUNNM3NPOBAaTbCA KaK OMaCHble OTXOo4bl. AKKyMyJ‘IﬂTOpr He [OOJKHbI

yTnunm3npoBaTtbCqa BMeCTe C 06bIYHBIMM OTXOA4aMU.

UHdopmauma no nepeBoske
JINTUIA-NOHHBIN AKKYMYNATOpPp — 3TO onacHbIn maTtepwarn. |_|pl/1 TPaHCNOPTUPOBKE OOJTKHbI COGJ'IIOﬂ,aTbCﬂ ﬂeVICTBy}OLLI,VIe

NONOXeHnA.

TpaHCNoOpTMPOBKa UCMPABHbIX aKKyMyNnsATOPOB

VicnpaBHble AKKYMYINATOPbI MOTYT NepeBO3UTLCA COrMMacHO COOTBETCTBYHOLWKMM NpaBunam.

TpaHcnopTMpPOBKa HEUCNPABHbIX aKKyMyIATOPOB

[ns TpaHCNoOpTUPOBKM HeucnpasBHbIX NUTUNR-UMOHHBIX AKKyMynaTopoOB O6paTMTer K NOCTaBLUUKY YCInyr. HewncnpaBHble

NINTUR-NOHHbIE AKKYMYIATOPbI Tp86leT cobntoageHns cneumanbHbIX npouenyp TpaHCNOPTUPOBKA.
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8. PENYNAPHOE TEXHUYECKOE OBCIJ1YXXUBAHUE

K BbINOMHEHMIO TEXHMYECKOrO 06CNY>KMBaHUSA Ha AAaHHOM puYTpake AOMyCcKaeTCcs TONbKO
KBannuumnpoBaHHbIN U 0BYYEHHbIN NepcoHarn.

Mepen TeXHMYECKMM 06CNYXMBAHNEM CHUMUTE TPy3 U ONYyCTUTE BUSbl B CAMOE HIDKHEE
NoroXeHue.

UTtobbl NOOHATL pUYTpaK, cneaynte ykasaHnam rnasbl 4(b), ncnonb3ys npegHasHayYeHHbIe
O51s1 9TOro peMHu unun nogbemMHoe obopydosaHue. Nepeq Havanom paboThbl yCcTaHOBUTE
npegoxpaHuTenbHble YCTPOMCTBA (HanpuMmep, cneyuanbHO NnpegHasHayveHHble A58 9Toro
OOMKpPaTbl, KNNUHbS U AepEeBSIHHbIE KONOAKN) Mog, puyTpak, YToObl 3alnTUTL €ro oT
CNyYanHOro onyckaHusl, ABUXKEHUS UM COCKarnb3blBaHWS.

Ecnn Bbl XOTUTE CHATb MaCHsAHbIN LUAHT BbICOKOIO OABMNEHUS, ONYyCTUTE BUMbI U
oTknounTe NuTaHme. Yepes 10 MMHYT cOpockTe AaBnNEeHNE B KXKAOM LUMAHre U CHUMUTE
LUSaHr.

Mcnonb3ynte ToNbKo opurMHasbHble 3anacHble YacTu, ogobpeHHbIe 1 peanu3yemMble
BaLLMM OUITEPOM.

Moxanyncra, ydTuTe, 4To yTeuka macrna M3 ruapaBriMyeckoro KOHTypa MOXET NPUBECTU K
HENCNPaBHOCTAM N HECHACTHBLIM CIy4asiM.

Tonbko cneynanucTbl No 06CNYyXMBaAHUIO, UMEIOLLME COOTBETCTBYHOLLYO NOATOTOBKY,
OOMNYCKaTCs K pErynMpoBKe KranaHa gaBneHust.

Ecnu Heobxoammo 3amMeHnTb Koneca, cne,qylhTe npueeaeHHbIM Bblllle YKa3aHUAaM. OI'IOprIe Koneca AgOoJKHbl UMETb

npaBuUbHYHO cbopmy 1N HEe UMeTb CrneaoB Ype3mMmepHOoro n3Hoca.

MpoBeanTe NpoBEpPKY OCHOBHbLIX MYHKTOB COMMACHO NEPeYH0 TEXHUYECKOro 06CnyKnBaHusI.

a. nepVIO,qM‘-IHOCTb 06C.l1y)KVI BaHuA

TO-1 = kaxgble 50 moToyacos, He pexe 1 pasa B mecsu,.
O6cnyxusaHne TO-1 NpOBOAMT LUTATHBLIA CEPBUCHBIA WHXEHEP KOMMAHUW WM YNOMHOMOYEHHbIV

oneparop.
TO-3 = kaxgple 300 moTovacos, He pexe 1 pasa B 3 mecsaua.

TO-6 = kaxgble 600 moTo4acos, He pexe 1 pasa B nonroga.

TO-12 = kaxable 1200 moTo4acos, He pexe 1 pasa B rog.

O6cnyxusaHue TO-3 u, TO-6, n TO-12 npoBognT cneunanuct cnyxbbl cepsuca.
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b.PernameHT n nepeyeHsb pabor

Tabnuua 6: PermameHT 1 nepeyveHb pabot

A = PerynupoBaTtb/3atsiHyTb C = [poBeputb/TecT G = Cmasatb N = Ounctutb V = 3aMeHuUTb

TO-1 TO-3 TO-6 TO-12

HAUMEHOBAHWUE/PEIMAMEHT PABOT WHTepBank! (Mecsubl) 1 3 6 12

KonuyecTBo MoTo4acoB 50 300 600 1200

XOOOBAA YACTb

CocTosiH1e Konec 1 ponukoB (NoBpexaeHns, aedopmMaumm, M3HOC, NOCTOPOHHUE NPEAMETHI) C C C C
CocTosiHue waccu (noBpexaeHns, gedopmanunm, yTedku, U3HOC, KpenneHus) C/N/G CIN/G CINIG
3atskka konecHbIx 60NToB, raek C C C C
MpoBepka peaykTopa xoha (repMETUYHOCTb, NOBPEXAEHUS, U3HOC, KPENNEHNS!) C c C

Macno B TpaHCMUCCUM U peflyKTope \Y
MpoBepka Ha OTCYTCTBME LLYMOB, BUGpaLuiAi BO BpEMS! ABUKEHNS C C C C
Mpecc-macnéxkun G
Onetpo gsuratens pynesoro ynpaeneHus (EPS) G G G
YNPABJIEHUE U ®YHKLIUN

OpraHbl ynpaeneHus (pyrnb, pblvary, pyKosTKU, NepeknovaTeni, aBapmnHas KHomnka) C C/A CIA C/A
Paboune dyHkuMm (nogbem, onyckaHne, ABUXKEHVE, MaHEBPUPOBaHME, TOPMOXEHME) C/IA C/IA CIA C/IA
MpoBepka paboTbl pyneBoro MexaHn3amMa C/A C/A CIA C/A
MpoBepka 60NTOBLIX COEANHEHWN C/A C/A CIA C/A

MauTta

CocTtosiHue mMauThbl (Hanuume/oTcyTcTBre AedopMaLm, NOBPEXAEHNIN, TPELLMH LLBOB, KOPPO3UN,
C C/N/G CINIG C/NIG
onpeneneHne cTeneHn nsHoca).

KpenexHble 1 dukcupytome 6onTbl C C/IA C/IA C/IA
Ponwukn G/N G/N G/IN/V* GIN/V*
Lenb CIN/G | CIN/GIA | CINIG/A
BbigswkHOW cTon (HanpaenstoLme) C C/IG CINIG CINIG

TMOPABIIMYECKASA YACTb

YpoBeHb ruapaBnuyeckoro Macna. C C C
lmapaenuyeckoe macno, rmapaBnM4ecknin PuUnsTp A C \%
MmapaBnuyecknii HacocC 1 pe3epByap rMapaBnNMYEcKoro macna (repMeTUYHOCTb, NOBPEXAEHME) C C
MbINbHUKK, CaNbHUKN U MaHXeTbl TMAPABINYECKOW CUCTEMBI (TEPMETUYHOCTb, NOBPEXAEHUE) C CIv* CIVv*
Bubpauum n noctopoHHue Wwymbl npu pabote C C CIA C/IA
LWnanHrn C CIv* CIv*
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ANEKTPUYECKAA YACTb

OneKTponpoBoOAKa, CUMOBbLIE LIeNK (MOBPEXAEHNS, OKUCTIEHNE, N30NSALMS) C CIN C/N
OneKTpuYecKme KOHHEKTOPbI 1 KNeMMbl (MOBPEXAEHNS, OKUCNIEHNS, N30MNALMS) C C C/N
OnekTpogsuratenb OBUXKEHWS (3arpsis3HeHne, U3HOC, MOBPEXOEHNS) CIN CIN CIN
OnekTpogBuratens nogbema (3arpsisHeHve, U3HOC, NMOBPEXOEHNS) CIN CIN CIN
PenykTop anekTpoaBuratens ABWXeHUs (NOBPEXAEHUS, WyM, BUOpaLms) C CIN CIN
KoHTakTopbI C\N C/IN C/N
CyeTumk MmoTo4acoB/mHaMKaTop 3apsaa AKb C

3amkoBbIVi BbIKNto4aTernb

Pabota ocBeTuTenbHbIX NPMBOPOB, hap, choHaper, 3ByKOBOro CMrHana, 3ymMmepa 3agHero xoaa C

MpepoxpaHuTenu, KOHLEBbIE BbIKIOYaTENN C\N C\N C\N
[aTunk orpaHnyeHmns ckopocTy (Belicota nogbema> ~1800 mm) C C C
[aTunk orpaHn4eHns ckopocTy (Belcota nogbema> ~600 mm) C C C
ANEKTPOHHASA CUCTEMA YNPABINEHUA (KOHTPONJIEP)

OnNeKTPOHHbIN Bnok ynpaeneHns Cc C C
CucteMHble oLnbKm Cc C C
OnekTpuyeckne coeamHeHus CIN CIN CIN
TOPMO3HAA CUCTEMA

Pa6ota 1 achdpekTUBHOCTb CTOSIHOMHOTO TOPMO3a B OENCTBUM C/IA C/IA CIA C/IA
TopMmo3Hast XXUAKOCTb (YPOBEHb) C C C CIvV
AKKYMYNATOPHASA BATAPEA U 3APAOHBIE YCTPOUCTBA

Mpoeepka kopryca AKB Ha noBpexaeHns C C C/N C/N
lMpoBepka ypoBHS 1 NMOTHOCTU anekTponuTa / HanpsxkeHnsa AKB C Cc C C
MpoBepka kabenew, coeauHEHN 1 KNnemm (NOBPEXAEHWS, HAAEXHOCTb KpenneHust) C/N C/N CIN C/N
3apsigHoe yCTpOWCTBO (AedhopmaLmsi, NOBPEXAEHMS, COCTOSIHUE LUHYpa U BUITKW) C C C/IN C/N
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C.MecTa pnsa cmasku

Cma3sbiBanTe OTMEYEHHbIE TOYKU B COOTBETCTBUM C KOHTPOSbHBLIM NepeyHeM TeXHUYECKoro obenyxunsaHus. Tpebyemble
TEXHUYECKMNE XapaKTePUCTUKN KOHCUCTEHTHOM cma3sku: DIN 51825, ctaHaapTHas KOHCUCTEHTHasa cmaska.
OGosHaueHue A TopMo3Has XnaKocTb
O KoHcucTeHTHas cmaska VvV TpaHCMUCCUOHHOE Macno
Macno (O [o6asuTb & 3aMeHUTb
pacxogHoro Gaka
Hanpaenstowas
Hanpaensiowas ’3—~—-—-h.k___‘____ | 1 ONA MOHTaxa
XOO0BOMN YacTu T akkymynaTopa

Ocb kapeTku
60K0BOrO
cMmeLleHus

Hanpasnsiowas
MayThbl

Ponuk Ha
BHELLHEW CeKummn
MauyThbl

Ponvk mayTter’

RN

/

Pepyktop — 57—

Pynesou
MexaHu3M

MpoBepaTh kaxable 8 yacos

KapeTka 60koBOro

cMeLleHus

MNogbeMHas uenb

Ponvk mauTbl

MNoabemHas uenb

PacxogHbliii 6ak

MpoBepsTb kaxable 200 Yacos

MpoBepsTb kaxable 600 Yyacos

MpoBepsTb kaxable 1200 yacos

LmnuHgp
BbIABVKEHNS
MauThbl

Puc. 17: MecTta ans cmasku

Cwmaska maytbl npoBOONTCA B TpW 3Tana:

1. OwuuncTtka OT cTapor cmasku

2. OuncTka OT MbIUN U rpaA3n

3. HaHeceHue HoBon cmasku Tuna EP no DIN 51825
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Ounctka 1 cmaska uenm obsizatenbHa Npy KaXkaoM TEXHUYECKOM 00CY>KMBaHUN KpoMe
TO-1. [ina cma3sku rpy30BbIX Lienen Ncnonb3oBaThb CneumanbHyo cMasky ans uenen.

MpoTspkka koneca npu kaxxgoMm TO. MomeHT 3aTsikkn 140 H-m.

Cmaska anekTpogsuratens pyrneBoro ynpaeneHus obssatenbHa npu kaxgom TO kpome 50 M/M.

PekomeHayemas cmaska no Knacc NLGI He Huxe 3 knacca

d.MNpoBepka n 3anpaBka ruapaBnMYecKoro Macna

PeKOMeH,EI,yeTCFI ncnonb3oBaTtb rmgpasiin4eckoe Macrio:

Temnepartypa -5°C~25°C 25°C~35°C >35 °C

L-HM-32 L-HM-46 L-HM-68
an DIN 51524 DIN 51524 DIN 51524
BsiskocTb 28,8-35,2 41,4-50,6 61,2-74,8
O6bem 35n

OTpaGOTaHHbIe mMaTtepunanbl, TakMe Kak macrio, OTp860TaHHbIe AKKYMYNATOPbl U T. A., OOJKHbI OblTb Hagnexawimm

06p330M yTUnn3npoBaHbl U nepepa60TaHb| B COOTBETCTBMMU C HaUWOHalnbHbIMW MpaBunamMn nU npu HeobxogumocTu

nepenaHbl B KOMNAaHUIO, 3aHMMakLyrCca nepepa6OTK0171.

YpoBeHb Macna B MacnsHoOM Oake He JOMKeH ObITb HKEe MUHUMAanNbHON OTMETKM ANis nogbeMa rpysa.

Mpn HeobxoanmocTu fgonenTe Macrno vyepes 3anpaBOYHYO rOproBUHY.

e. MpoBepka aneKkTpuyecKUx npegoxpaHuTenen

CHMMUTE NNacTUKOBBLIN KOXYX. PacnonoxeHue npegoxpaHutenen nokasaHo Ha PVICVHKe 18 HuxKe. XapaKkTepuCcTUKn

npeaoxpaHuTenen npusegeHsl B Tadbnuue 7 HUXe.

INMOTION

F4A

Puc. 18: PacnonoxeHune npegoxpaHutenemn




Tabnuua 7: XapakTepucTuku npeaoxpaHuTtenen

Puytpak ¢ Puytpak ¢
XapakTtepuctuka XapakTtepuctuka
KOHTpONnnepom KOHTpOnnepom
. npenoxpaHvTens npegoxpaHuTens
Inmotion F4A
FU1 10A FU1 10A
FU 2 10A FU 2 10A
FU 3 300 A FU 3 500 A
FU 4 300 A
FU5 30A

9. YCTPAHEHME HEUCIMPABHOCTEM

A ¢ [lpu BbiISsBNEHNN HENCNIPABHOCTEN B py4TpaKke creaynTe ykasaHuam rnaebl 6(1).

Tabnuua 8: YcTpaHeHue HemcnpaBHOCTEMN

HEWCTPABHOCTb

MPUYNHA

PEMOHT

C6ow npu nogbeme
rpysa

Cnwnwkom Gonbluas macca rpysa

He npesblLLanTe MaKcumanbHyto
rpy3onogbeMHOCTb, ykasaHHas Ha
MOEHTUUKALMOHHOW Tabnmyke.

AKKYMYNSITOp paspsikeH

3apsguTe akkyMmynaTop

MpegoxpaHuTenb HeucnpaseH

MpoBepbTe M npu  HEOOGXOAMMOCTM  3aMeHUTe
npeaoxpaHnTenu

CITULLIKOM HU3KUI

YpoBeHb rMapaBnNMYecKoro macna

MpoBepbTe M npu  HeobxogumocTn  AoneunTe
rMapaenuMyeckoe macno.

YTeuka macna

3ameHuTe WnaHrm n/mnm ynnoTHeHne unnmnHgpa.

YTeuka macna 13
BO3AYLLUHOIO OTBEAEHMS

UpeamepHoe Konu4ecTBo Macrna

YMeHbLUMTE KONMYEeCTBO Macna.

Puutpak He BkntovaeTcs

AKKyMyJ'IﬂTOp 3apsxaeTca

MornHoCcTbl0 3apsiauTe akKyMynsaTop W U3BrekuTe
LITEKep 3apsiAHONO YCTPOICTBA U3 pasbemMa 3apsiaku
akkymynsitopa.

AKKyMynFITOp He NoAkKrn4eH

MpaBunnbHO Noakno4ynTe AKKYMYINATOD.

MpegoxpaHuTens HeucrnpaseH

MpoBepsTe M npyv  HeEOBGXOOAMMOCTM  3aMeHUTe
npefoxpaHuTenu.

AKKYMYNSATOP paspsikeH

3apaguTe akkyMynaTop.

ABapuiiHas KHorMka akTuBMpoBaHa

BbIkntoumTe KHOMKY, NOTAHYB ee Ha cebsi.

[BmxeHne TonbKko B
OHOM HanpaslieHun

Akcenepartop 7
NOBPEXAEHbI.

coegunHeHunsa

lMpoBepbTe akcenepaTop U coeguHEeHUs.

Puutpak
nepemMeLLaeTcs o4eHb
MearneHHo

AKKYMYNSITOP paspsiKeH.

MposepsTe cocTosiHne
NHOVKATOPY paspsiaku.

aKKymMyndaTtopa no

OneKTpoOMarHUTHbIN
BKITHOYEH.

MpoBepbTe 3MeKTPOMarHUTHbIA TOPMO3.




CooTBeTCTBYHOLNE kabenu -
o MpoBepbTe kabenu ycTpoWcTBa ynpaBneHust U
yCTpOncTBa yrnpaBneHusi
coeaunHeHust.
0oTCOeAMHEHbI UMY NOBPEXAEHbI
o Mpekpatute ncnonb3oBaHue " oxnagute
[MeperpeB anekTpUyeckow CUCTEMbI
obopygoBaHue.
MpoBepbTe ¥ npu  HEOOGXOAMMOCTUM 3aMeHUTe

OTka3 garymka Harpesa

OaTtyunKa Harpesa.

PuuTpak npon3BosibHO
BKIHOYaeTcs

KoHTponnep nospexaeH.

3ameHunTe KoHTponnep.

Akcenepatop He nepemelyaeTcs
obpatHo B HenTparnbHoe
nornoxexue.

OTpeMOoHTUpYiiTe UK 3aMeHNTe akcenepaTop.

Ecnn puytpak nmeetr HemcnpaBHOCTU U HE MOXeT ObiTb nepemelleH u3 paboyen 30HbI, MOAHUMUTE €ro C MOMOLLbIO

JoMKpaTa, NMomecTuTe rpy3ornogbeMHOe YCTPOWCTBO MOL HEro W OCTOPOXHO MOAHMMUTE pudTpak. 3aTem BblBE3UTE

obopynoBaHme 13 pabodyert 30HbI.
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10. TMAPABJIMYECKASA CXEMA

Cang-wmndpt E HaknoH BbiaBuxeHne Mogbem/cnyck
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Puc. 19: M'magpasnnyeckas cxema

39




11.

48v

CXEMA TOPMO3HON CUCTEMbI
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Kl

ntput 7
ntpu 8

| If0 Ground

Throttle Pat Wiper

Driver 2

Fault Qutput

Kl

Puc. 20: Cxema TopMo3Hoi cuctembl — CURTIS (MapKOBOYHBIN TOPMO3)
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Puc. 21: Cxema TopMo3Hoi cuctembl — INMOTION (napkoBOYHbIV TOPMO3)
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12. OUATHOCTUKA U YCTPAHEHME HEUCNPABHOCTEM,
OUCMINEWN N ANEKTPUYECKASA CXEMA

KoHTponnepbl CnocobHbl OGHapy>XWTb LUMPOKUA CNEKTP HEWCNPaBHOCTEN WM YCNOBUS BO3HUKHOBEHUS OLINGOK.
HeuncnpaBHOCTM MOryT ObITb BbISIBNEHbl OnepauuoHHoOn cuctemon unu kogom VCL. [daHHbii pasgen onuvcbiBaeT
HencnpaBHOCTM, oBHapyXeHHble onepaunoHHON cucteMon. NHdpopmaumio 0 AMarHOCTUKE MOXHO MOMyYUTb O4HUM U3
[OBYX CNocoboB:

(1) nyTem cunTbIBaHUS AaHHbIX Ha AWcnnee nporpaMmmMaropa unu nopratnsHoro MK

(2) nyTem 4TeHUs KOOOB HEUCNpPAaBHOCTEW, KOTOpbIE BbIAAKTCA CBeToauogamyn coctosHust. PopmaTbl CBETOAUOLHOIO
aucnnes npusegeHbl B Tabnuue.

Mapa cBeToAMOAOB, BCTPOEHHBLIX B KOHTPOMnep (OAWMH KPacCHbIN, OAMH XenTbii), BblAaloT UHMOPMaLMIO O TEXHUYECKOM
COCTOSIHMM B BMAe npobneckoBblX KOAOB, OTOOpaXaloLmx BCe TeKylMe HeucrpaBHOCTV B MOBTOPSIOLUEMCS LMKMe.
Kaxablin Kof cocToUT 13 ABYX 3HAKOB. KpacHbIM MHAUKATOP MUraeT OfuH pas, CUrHanusnpys o TOM, YTO YUCIO MUraHun
XenToro nHAmKaTopa — 3TO NepPBbIN 3HaK KoAa HencrnpaBHOCTU. KpacHbIN MHOUKATOP MUraeT ABaXAbl, CUTHANN3npysa o
TOM, YTO YMCIIO MUFAHWIN XENTOro UHAMKATOpa — 3TO BTOPOW 3HaK Koda HENCNPaBHOCTH.

lMpumep: KpacHbIN UHAMKATOP MUraeT oAwWH pas, 3aTeM XenTbli MHAuKaTop mMuraet Asa pasa. [locne yero KpacHbin
WHAOMKATOpP MuWraeT ABaxAbl, @ MOTOM XEnTbll UHAMKATOp MuraeT Tpwxabl. CnegoBaTenbHO, KoA HevucnpaBHOCTU 23.
CooTBeTCTBYIOLME KOAbI HEMCMPABHOCTEN M UX NPUYUHBI NPUBEAEHbI B MepeyHe MHopMauMnm O HEUCNPaBHOCTAX B
HacTosweM PykosoacTse.

B meHo HeucnpasHocTen FAULT nporpammaTopa 6yaet BbicBeveHo «Throttle Wiper Low», ecnu BbIXOAHOW curHan
akceneparopa — HU3KUN.

[1Ba ceBeToamoaa koHTponnepa 6yayT oTobpaxaTb 9Ty NOBTOPSIOLLYIOCS CXEMY:

RED YELLOW RED YELLOW
* Wl alp * * Wl Wlp W
"ﬁ "ﬁ "ﬁ ‘.ﬁ "ﬁ

(first digit) (2) (second digit) (3)

Lindbposbie koabl, 0T06pa)K89Mble XentbiM CBETOAMOA0M, YKa3aHbl B Tabnuue yCTpaHeHusa HencnpaBHOCTEN, KOoTopast
OnKnCbIBAET BO3MOXHbIE NPUYMHBbI HEUCNPABHOCTEN, a TaKKe ycnoBuA X BOSHUKHOBEHUA U crnocobbl yCTpaHeHuna KaXkgom
HencnpaBHOCTW.

¢OpMaTbl cBeToauogHOro gucnnes

[1Ba cBeTOOMOOA UMEIOT YETLIPE peXMma 0T06pa)KEHI/I9|, yKa3blBalOWMX TUN MHopmaLmu, KOTOPYO OHU NpeaoCTaBnAtoT:

OVNCNNEN CTATYC

HY 0QuH CBETOAVOM He MoacEeyeH KoHTponnep He BKNOYeH / akkyMynaTop puyTpaka paspsikeH / cepbesHble
NOBpEXAEHUS.

XenTbii cBeToanog Muraet KoHTponnep ucnpaseH n paboraeT HopmarnbHO.

XKenteih  un  KkpacHein  cBeTogmogbl | KoHTponnep B pexvme nporpaMMnpoBaHusi; NoAKIio4YeHo

CBETATCSA HENpPepbIBHO AvarHoctuyeckoe obopygoBaHue

MporpammHoe obecrieyeHre He 3arpyxaetcsi, UMM BO3HUKNA BHYTPEHHSA
HEeWCMNpaBHOCTL anmnapaTtHoro obecreyeHunsi, OBHapyXeHHast [naBHbIM
MuKpornpoueccopoM. [lepesanyctute pudTpak C MNOMOLLBID 3aMKOBOTO
BblkntoyaTenss ans cbpoca HeucnpaBHocTM. OBGHOBUTE MNporpammHoe
obecrneyeHne Unn sameHUTe KOHTPOIIep Npy HEOGXOAMMOCTH.
KoHTponnep o6HapyXumn HeUCnpaBHOCTb. 2-3HadHbIN Kod, OToGpakaeMbli
KpacHbii  cBeToaMod W KENTbIA | XKeNTbiM CBETOAMOAOM, YKAa3sblBAeT Ha KOHKPETHYH HEWUCNPaBHOCTb; OAHO
CBeTOAMOA NonepeMeHHO MuratoT W1 ABa MUraHMsl KpacHOro CBETOAMOAa yKasbliBaeT Ha TO, KAKoM 3HaK koda
OyaeT crneayowmmM - NepBbIv U BTOPOW.

KpacHbin cBeToamos, cBeTuTCA
HenpepbIBHO
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YcTpaHeHMe HeucnpaBHOCTEN

Tabnuua ycTpaHeHUst HeUCNpPaBHOCTEN COAEePXUT CrefyioLLyto MHGOopMaLMio 060 BCEX HEMCNPABHOCTSAX KOHTpoMnepa:
* KOZL HEVCMPaBHOCTM

* HaMEeHOBaHWe HeNCnpPaBHOCTU, OTOOpaxaeMol Ha CBETOANOAHOM AWCrnee nporpamMmmMaropa

* BNINSIHNE HENCNPaBHOCTU

* BO3MOXHbIE NPUYMHBI HEUCNPaBHOCTYH

* YCMNOBWS BO3HUKHOBEHUS HENCTIPABHOCTM

* YCNOBMWS YCTPAHEHNS HENCTPABHOCTMU.

[Mpn BO3HWMKHOBEHWWM HEWCMPABHOCTW, HO MNPU OTCYTCTBUM HEMONafoK C MNPOBOAKOW WM MEXaHWYeCKOW YacTbio,
nepesanyctute puyTpak ¢ MOMOLLbIO 3aMKOBOIO BbIKNKOYaTeNs, YTobbl MOCMOTPETb, CHE3HET NN HeucrnpaBHOCTb. Ecnu
HeT, OTKIMYMTE NMUTaHMe pudTpaka n oTcoeanHuTe 35-KOHTaKTHBIN pasbeMm. [poBepbTe pasbem Ha nNpeamMeT KOppo3uu
UM NOBPEXAEHWIN, O4NCTUTE NPU HEOBXOAMMOCTH M BCTaBbTe 06paTHO.

a. Amcnnen (koHcTponnep F4A)
CURTIS-3401 Aucnnen (F4A):

EMode A Bl

TRA: OK
HYD: OK
STR: OK

2 ) 88888.8H

B 2

OnucaHue MHAUKATOPHbIX MUKTONrpamMmm.

3apsg  akkymynsitopa MeHee

[NoBopoT BNeBo NoBopoT BrpaBo 10 %, OnokMpoBKa nogbeMa
BKJHOYEHa.
MNepanb
,l, MpucyTcTBUe/ oTCyTCTBME
CrosiHKa NpUCyTCTBUA
oriepatopa Ha cugeHbe

onepartopa

)d’ PemeHb AxTvBHaS
i Pexum 3ameaneHHoro xoaa
O ©esonacHocTn HencnpaBHOCTb
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MHaukaTop ypoBHs 3apsija akKyMynsiTopa:

MpumevaHue

aKKymMynsTopa ropur.

0TO6pa)K86TCF| CMMBOI

MukTorpamma
Crartyc BDI Hopma MpenynpexaeHne Huskuin ypoBeHb
MpoueHTHOE
20-100 % 10-19 % 0-9 %
3HayeHue BDI
XKenTtas nuKTorpamma
3eneHas nUKTOrpaMmma | akkymynsitopa Muraer, n | KpacHas nuKTOorpaMmmMma

aKKyMynsitopa MUraer.

43




P
&

44

.
St FM
B Hi lHe oy
o P HL2 HL3 HL4
KM 2 o 2 2 Ly 2q 2
P - FUOS -
500A
5
FUt SY
= 3 32 N 5 o
) | t B SA Ep 55+
_ 5 s 1w BB ) vl o B
_ Es B+
| 3+
\_ oty — m i o 5 Pl e P2
||||| - 12 sy ons 10 i) 9w s 83 | ptt o o P8
1 . Wﬂ_ sy 16 @ s & S24 5 Sr | P12 gunr
Patt i)
|7 Y St
= o_|s oz 15 | g~ SULPH gy :
. 3 CAN
F4A " — _u.om._. 2
Traction S R Mp B
7 | & L]eKIs10 sw St "
18 | RO {5 oo OIECT 2 | mo | H. ga
. e 1 A s wra o el nas
Display | | e SR ”.uuw%; sl Now, 2 Bwmls
S
m|ﬂlxu e we |su
g B 155 g
e - LU
ot canw [ L2 | oav oM | e
g w] OO J= [ 2 00000 = 5
) 5 g CANL caNL caNL
B Bt & .
- Hmm:E
6B
2 * n
B B o 2

Puc. 22: SnekTpuyeckas cxema (pudtpak ¢ koHTponnepom F4A, cuHuoBo-kncnoTtHas AKB)




@ HU 5

Q
=3
F
«®
@
=
1
"
oz
=
g,
2
®
3

45

o FUO1 B ; N .t . : ; : :
7 B3 B4
—
500A
5
FU1 sY
—=—" H|.« : B " . B "
i _ td - L w_.;a& 118 1] tofee o 0%
IIIIIIII 4
_l _ Es Be+
B+
| | By
| I_ oy —2 m il Bt 5 P wion_P1 ] B8
_ len ||||||||||||||| X a5 T8 = L 2 s o5~ S|Pt oun ca P13
| ; wag L 1@ s R
| 3 St | e
s Ed 7_|s ooy 13| - ..l\.'lmo. | 2 s .
29 le -~ S0P g
" SERAL
F4A ] F4A
Traction s 1222 pump Mp
s mmu (S o Steer | ol %
S4 g b S B 2 | PF_I 8t
50+ w [oe 3401 uﬂ —™ =z B 20 TS
* M. T2 2 T I ] P i
Display g kS El p | i fa
= - st )
D i &L m
oL L L
e i . & : ™
CANH o11 Di1 | CaNH [ ey ¥ |en X m
ol 5 o OOPPOC T [ = oocooc 1= [ HUOOO; k
~ AL AL P oy
Bi- 83 B2
g

Puc. 23: Snektpunueckas cxema (puuTtpak ¢ KoHTponnepom F4A, nutuin-moHHas AKB)




Tabnvua 9: OnvcaHue 3neKTPUYECKNX KOMMOHEHTOB (PUYTPaK C KOHTposepom F4A)

Code Item Code Item

GB Battery 48V St Tilting switch

SM Emergency switch Ss Side-shift switch
Mt Traction motor SL Mast limit switch

Mp Pump motor SLC Mast speed limit switch
Ms Steering motor C1-C2 Capacitor

Es Steering controller HA1 Horn

Et Traction controller HL1 Warning signal light
Ed Display HL2/HL3 Front lamp

SQ 0° proximity switch HL4 Brake signal light

SR Steering wheel SF Flasher

FUO1 Fuse 500A HL5 Left signal light

Ep Pump controller HL6 Right signal light

AS Accelerator HL7 Reversing light
SY Key switch HA2 Buzzer

KM Contactor K1-K3 Relay

YB Electromagnetic brake MD Remote module
B DC converter

SA Pedal switch

FU1~FU2 Fuse 10A

S1 Lamp button

S2 Horn button

S4 Travel speed limit switch

HD Display

HC Camera

S3 Lifting switch

Sr Forward and backward switch
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Tabnuua yCTpaHeHus HeucnpaBHOCTEN KOHTponsnepa F4A
(anekTpoaBuratesnb Hacoca)
FLA POSSIBLE CAUSES
N SH FAULT FAILT
FAULT NAME
0. CcO ACTIONS CAUSE
DE SET/CLEAR CONDITIONS
Controller Overcurrent ShutdownMo
Fault Type(s): tor 1. External short of phase U, V, or
1 = Controller OverCurrent ShutdownMa | W motor connections.
Phase U inContactor 2. Speed encoder noise
1 | 1-2 | 2 = Controller OverCurrent ShutdownEM | problems. 1
Phase W Brake 3. Motor parameters are
3 = Controller OverCurrent ShutdownThr | mistuned.
Phase V ottle 4., Controller defective.
4 = Irms > 120 % Current Limit FullBrake
ShutdownMo
tor
ShutdownMa | 1. Leakage to vehicle frame from
inContactor phase U, V, or W (short in motor
Current Sensor
2 | 1-3 Fault Type(s): 1 ShutdownEM | stator). 2
ypels): Brake 2. Controller defective.
ShutdownThr | Clear: Reset Controller.
ottle
FullBrake
ShutdownMo
tor 1. An external load on the
capacitor bank (B+ connection
Precharge Failed ShutdownMa P ) (
. terminal) that prevents the
Fault Type(s): inContactor ) .
capacitor bank from charging.
3 | 1-4 | 1=Abort. ShutdownEM 3
_ 2. See Programmer » System
2 = Energy Limit Exceeded Brake )
. . Monitor menu » Controller »
3 = Time Limit Exceeded ShutdownThr .
ottle Capacitor Voltage.
Clear: Reset Controller.
FullBrake
1. Controller is operating in an
ShutdownMo _I perating |
tor extreme environment.
2. See Programmer » System
ShutdownMa .
. Monitor menu » Controller »
inContactor
Controller Severe Undertemp Controller Temperature.
4| 1-5 ShutdownEM . . 4
Fault Type(s): 1 Brake Clear: Bring the heatsink
temperature above
ShutdownThr
—40°C and then Cycle KSI or
ottle . L
Interlock, if fault is still there,
FullBrake
Reset Controller.
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1. Controller is operating in an
extreme environment.

ShutdownMo . .
tor 2. Excessive load on vehicle.
3. Improper mounting of
ShutdownMa prop g
inContactor controller.
16 Controller Severe Overtemp ShutdownEM 4. See Programmer » System 5
Fault Type(s): 1 Brake Monitor menu » Controller »
Controller Temperature.
ShutdownThr . P .
ottle Clear: Bring heatsink temperature
below +95°C and then Cycle KSI
FullBrake . S
or Interlock, if fault is still there,
Reset Controller.
1. Non-controller system drain on
battery.
2. Battery resistance too high.
3. Battery disconnected while
driving.
No drive 4. Blown B+ fuse or main Controll
Severe B+ Undervoltage .
torque. contactor did not close. er
5. Battery parameters are
misadjusted.
6. See Programmer » Monitor
17 menu » Controller » Capacitor
Voltage.
1. Non-controller system drain on
. battery/keyswitch circuit wiring.
Fault Action: . .
2. Resistance in low power (KSI)
None, unless L .
. circuit is too high.
a fault action . . . Controll
Severe KSI Undervoltage i 3. KSI disconnected while driving. or
roarammed 4. Blown fuse.
i‘; VgCL 5. See Programmer»System
' Monitor menu» Battery»
Keyswitch Voltage.
ShutdownMo | 1. Battery parameters are
tor misadjusted.
ShutdownMa | 2. Battery resistance too high for
inContactor given regen current. Controll
1-8 | Severe B+ Overvoltage ShutdownEM | 3. Battery disconnected while or
Brake regen braking.
ShutdownThr | 4. See Programmer» System
ottle Monitor menu » Controller »
FullBrake Capacitor Voltage.




ShutdownMo
tor

1. Battery-voltage applied to KSI

ShutdownMa .

. (pin 1) exceeds the Severe

inContactor L

Overvoltage limit. Controll
Severe KSI Overvoltage ShutdownEM )
Brake 2. See Programmer » Monitor er
Batt Keyswitch
ShutdownThr menu » Battery » Keyswi
Voltage.
ottle
FullBrake
1. Motor speed detected that
exceeds the limit set by the Max
Speed. Supervision
Shutdownint p;)rameter P
_ . erlock o Controll
1-9 | Speed Limit Supervision 2. Misadjusted Max Speed

ShutdownEM . er

Brake Supervision parameters.

3. See: Programmer » Application
Setup » Max Speed Supervision
menu.

Motor Not Stopped

Fault Type(s):

1 = The motor moved more revolutions

than the parameter, Motor_

. . ShutdownMo . .

Not_Stopped_Position_Error setting. tor 1. Misadjusted Motor Not

2 = The motor moved faster than the Stopped parameters.

ShutdownMa L
parameter, Motor_ inContactor 2. See: Programmer » Application
Not_Stopped_Speed_Error (RPM) for Setup » Motor Not Stopped Controll

1-A ShutdownEM
160ms. Brake menu. er
3 = The three-phase drive has applied an ShutdownThr 3. Internal Controller fault or
electrical frequency greater than the Motor ottle conflict allowing the motor to
Not_Stopped Max_ Frequenc rotate when in the stopped state.
—hot_stopped_ - q Y FullBrake PP

parameter, and applied an RMS current
greater than the Motor _Not_
Stopped_Max_Current parameter for 64
ms.
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ShutdownMo

tor
ShutdownMa
inContactor
ShutdownEM
- Brake
Critical OS General
Fault Type(s): ShutdownThr
(<100) )Il:ternz;\l Fault. Contact Curtis ottle 1. (<100) Internal Fault
subport ' Shutdownint | 2. (>100) CIT version is too old to | Controll
1B pport , erlock fully support the FOS version. er
(>100) An ill-formed or corrupted .
o . ShutdownDri
application package was loaded into
verl-7
controller.
ShutdownPD
FullBrake
ShutdownPu
mp
ShutdownCoi
ISupply
OS General 2
Fault Type(s):
ype(s) i 1. (<100) Internal Fault.
(<100) Internal Fault. Contact Curtis NO ACTION o
) 2. (>100) CIT version is too old to | Controll
1-C | support. (controller is )
, fully support the FOS version. er
(>100) An ill-formed or corrupted not operable)
application package was loaded into
controller.
Shutdownint
Reset Rejected erlock Controll
1-D : Clear: Cycle KSI.
Fault Type(s): 1 ShutdownThr er
ottle
NO ACTION
Motor Short , Controll
1-E (controller is | Clear: Reset controller.
Fault Type(s): 1 er
not operable)
1. Controller is operating in an
extreme environment.
2. Excessive load on vehicle.
3. Improper mounting of
controller which is preventing
Reduced controller cooling.
drive torque. | 4. Controller is performance-
Controller Overtemp Cutback e . Controll
2-2 Reduced limited at this temperature. or
regen-brakin | 5. See Programmer » System
g torque. Monitor menu » Controller »

Temperature.

Clear: Bring heatsink
temperature below 85°C and then
Cycle KSI or Interlock, if fault is
still there, Reset Controller.
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2-3

Undervoltage Cutback
Fault Type(s): 1

Reduced
drive torque.

1. Batteries need recharging.
Controller is performance limited
at this voltage.

2. Battery parameters are
misadjusted.

3. Non-controller system- drain
on battery.

4. Battery resistance too high.
5. Battery disconnected while
driving.

6. Blown B+ fuse or main
contactor did not close.

7. See Programmer » System
Monitor menu » Controller »
Cutbacks» Undervoltage
Cutback.

8. See Programmer» System
Monitor menu » Controller »
Capacitor Voltage.

Controll
er

2-4

Overvoltage Cutback
Fault Type(s): 1

Reduced
brake torque.
Note: This
fault is
declared only
when the
controller is
running in
regen.

1. Normal operation. Fault shows
that regen braking currents
elevated the battery voltage
during regen braking. Controller
is performance limited at this
voltage.

2. Battery parameters are
misadjusted.

3. Battery resistance too high for
given regen current.

4. Battery disconnected while
regen braking.

5. See Programmer » System
Monitor menu » Controller »

Cutbacks » Overvoltage Cutback.

6. See Programmer» System
Monitor menu » Controller »
Capacitor Voltage.

Controll
er

2-5

Ext 5V Supply Failure

Fault Type(s):

1 =5V Supply’s voltage is out- of-range
2 =5V Supply’s current is out- of-range

Disables the
5V Supply.

1. External load impedance on

the +5V supply (pin 16) is too low.

2. See the System Monitor »
Outputs menu: External_5V_
Supply, Ext_5V_Current.

Controll
er

2-6

Ext 12V Supply Failure

Fault Type(s):

1 =12V Supply’s voltage is out-of-range
2 =12V Supply’s current is out-of-range

Disables the
12V Supply.

1. External load impedance on
the +12V supply (pin 23) is too
low.

2. See Programmer» System
Monitor menu » Outputs:
External_ 12V_Supply, Ext_
12V_Current.

Controll
er
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1. Torqu

eis
redu
ced.
2.1f
Moto | 1. Motor temperature is at or
rBrak | above the programmed
ing Temperature Hot setting—
Ther | resulting in a reduction of
mal controller drive current. Controll
2-8 | Motor Temp Hot Cutback
CutB | 2. The motor temperature and er
ack_ | sensor control parameters are
Enab | misadjusted.
le = 3. See Programmer » AC Motor
On, Setup » Temperature Sensor.
then
Rege
n
Braki
ng.
1. Motor thermistor is not
Enter LOS connected properly.
mode. 2. Sensor polarity (between pin 9
Motor speed | and pin 12) is incorrect.
is reduced. 3. The motor temperature and Controll
2-9 | Motor Temp Sensor
Motor sensor parameters are er
temperature misadjusted.
cutback 4. See Programmer» System
disabled. Monitor menu » AC Motor »
Temperature.
Main Driver ShutdownMo
Fault Type(s): tor
1 = Drive short. ShutdownMa | 1. Open or short on driver load.
2 = Drive Overcurrent. inContactor 2. Dirty connector pins at Controll
3-1 | 3 = Driver open/ short (Voltage measured ShutdownEM | controller or contactor coil. or
high, should be low.) Brake 3. Bad connector crimps or faulty
4 = Drive open/ short (Voltage measured ShutdownThr | wiring.
low, should be high.) ottle
5 = Wiring disabled. FullBrake
EM Brake Driver Fault
Fault Type(s):
1 = Drive short. ShutdownEM | 1. Open or short on driver load.
2 = Drive Overcurrent. Brake 2. Dirty connector pins at Controll
3-2 | 3 = Driver open/ short (Voltage measured ShutdownThr | controller or contactor coil. or
high, should be low.) ottle 3. Bad connector crimps or faulty
4 = Drive open/ short (Voltage measured FullBrake wiring.

low, should be high.)
5 = Wiring disabled.




The assigned
. L . Controll
3-4 | Load Hold Diver Fault driver is Same as Driver 1 Fault or
open.
Shutdown
: . . Controll
3-5 | Lower Driver Fault the assigned | Same as Driver 1 Fault or
driver.
1. Motor encoder failure.
Encoder Fault 2. Bad crimps or faulty wirin
Fault Type(s): ShutdownEM | _° P y g
3. See Programmer» System
1. Checksum loss. Brake .
Monitor Menu » AC Motor » Controll
3-6 | 2. Pulse loss due to Over-current. ShutdownThr
. Motor RPM. er
3. Speed pulse signal loss. ottle
. 4. See Programmer» System
4. Motor matching. FullBrake ]
. Monitor menu » Hardware Inputs:
5. Encoder supply failed.
Analog 3 and 4.
ShutdownMo
tor
ShutdownMa
inContactor .
1. Motor phase is open. Controll
3-7 | Motor Open ShutdownEM . .
2. Bad crimps or faulty wiring. er
Brake
ShutdownThr
ottle
FullBrake
ShutdownMo | 1. Main contactor tips are welded
tor closed.
ShutdownMa | 2. Motor phase U or V is
inContactor disconnected or open. Controll
3-8 | Main Contactor Welded ShutdownEM | 3. An alternate voltage path (such or
Brake as an external circuit to B+) is
ShutdownThr | providing a current to the
ottle capacitor bank (B+ connection
FullBrake terminal).
Type 1:
1. Main contactor did not close.
2. Main contactor tips are
oxidized, burned, or not making
ShutdownMo | good contact.
tor 3. An external load on the
Main Contactor Did Not Close ShutdownMa | capacitor bank (B+ connection
Fault Type(s): inContactor terminal) is preventing the Controll
3-9 | 1 = Main did not close when commanded. ShutdownEM | capacitor bank from charging. or
2 = Main disconnected Brake 4. Blown B+ fuse.
during operation. ShutdownThr | 5. Main Contactor parameters
ottle mistuned,;
FullBrake Type 2:
1. Main contactor opened during
operation (while commanded
closed).
2. Driver wiring to contactor’s coll
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(e.g., pin wiring) removed during
operation.
3. Contactor/coil defective.

Throttle Input

1. Throttle voltage exceeded the
Analog Low or Analog High
parameters for the analog input

ShutdownThr | defined for the throttle input. Controll
4-2 | Fault Type(s): *
, . ottle 2. See Programmer » Controller er
1 = QOutside the Low or High parameter.
Setup » Inputs » Analog 1 Type.
3. See Programmer » Controller
Setup » Inputs » Configure.
Triggered by the respective fault
diagnostic associated with the
brake input source (assigned
input source (assig Controll
4-4 | Brake Input FullBrake analogX input). or
Note: An Input fault diagnostics
may be out of range if it is
configured as a voltage input.
ShutdownMo
tor
ShutdownMa
. inContactor
NV Memory Failure
ShutdownEM
Fault Type(s): Brake
1 = Invalid checksum. 1. Failure to read or write to
. . ShutdownThr . Controll
4-6 | 2 =NV write failed. ottle nonvolatile (NV) memory. or
3 =NV read failed. 2. Internal controller fault.
o . Shutdownint
4 = NV write did not complete during power erlock
down.
ShutdownDri
verl-5
ShutdownPD
FullBrake
1. Incorrect sequence in
application of KSI, Interlock,
Direction, or Throttle.
2. Faulty wiring, crimps, or
switches at KSI, Interlock,
Direction, or Throttle.
3. Moisture in above-noted digital
input switches causing invalid
. ShutdownThr P g Controll
4-7 | HPD Sequencing ottle (real) On/Off state. or

4. Verify input switch status. See
Programmer » System Monitor
menu » Hardware Inputs » Switch
Status.

5. Verify Throttle. See
Programmer » System Monitor
menu » Hardware Inputs »
Throttle Command.
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Emergency Reverse operation

ShutdownThr
has concluded, but the throttle,
ottle Controll
EMR Rev HPD forward and reverse, and
ShutdownEM | | . er
interlock inputs have not been
Brake
returned to neutral.
Incorrect lifting/lowering throttle
Pump HPD ; iti
input condition (>25%)
Fault Type(s): .
1. onlv liftin ShutdownPu | Parameters setting errors: Controll
' Y g. mp 1. Hydraulic suppression type er
2. Only lowering . .
- . 2. HPD/SRO judgment time
3. Lifting and lowering
Pump throttle hardware fault
ShutdownMo
tor .
While the Interlock was On, a
ShutdownMa
. safety- based parameter was
Parameter Change inContactor . .
changed. Parameters with this Controll
4-9 | Fault Type(s): ShutdownEM .
. property are marked with a [PCF] | er
Reports the CAN Obiject ID of parameter. Brake .
(Parameter Change Fault) in the
ShutdownThr o
Parameter listings.
ottle
FullBrake
1. Either or both Emergency
Shutdownint | Reverse input switches are
. erlock inoperative, resulting in an invalid | Controll
4-A | EMR Switch Redundancy
ShutdownEM | state. er
Brake 2. Ingress of dirt or moisture
in switch(es).
ShutdownMo
tor
ShutdownMa
inContactor
ShutdownEM Follow the correct sequence of Controll
5-1 | Pump_SRO_Fault Brake operations d ontro
ShutdownThr | %P ' er
ottle
FullBrake
ShutdownPu
mp
ShutdownMo
tor
ShutdownMa
inContactor
ShutdownEM Controll
5-2 | Lift_Pot_Open_Fault Brake Check lifting sensor. ontro
ShutdownThr er
ottle
FullBrake
ShutdownPu
mp

55




ShutdownMo
tor
ShutdownMa
inContactor
ShutdownEM | Clear communication issues with
5-3 | Arm_PDO_Fault Brake the controller (matching, Control
ShutdownThr | protocols, wiring, etc.) er
ottle
FullBrake
ShutdownPu
mp
ShutdownMo
tor
ShutdownMa
inContactor 1. Runtime errors are defined
ShutdownEM | using the VCL Error Module and
Brake VCL Error.
6.8 | VCL Run Time Error ShutdownThr 2 Using driver control commands Controll
ottle in VCL can lead to VCL runtime er
Shutdownint | errors if the VCL command and
erlock the driver assignment do not
ShutdownDri | match.
verl-5
ShutdownPD
FullBrake
7-1 | OS General ShutdownAll | Clear: Reset Controller. Z’romm”
Set: Time
between
CAN PDO
messages
received 1. The time between CAN PDO
exceeded the | messages received exceeded the
PDO PDO Timeout Period as defined
7-2 | PDO Timeout Timeout by the Event Timer parameter. Controll
Period. 2. Adjust PDO Settings. See er
Clear: Programmer » Application Setup
Receive CAN | » CAN Interface » PDO Setups.
NMT
message, or
Reset
Controller.
ShutdownMo | 1. Stalled motor.
tor 2. Motor encoder failure.
ShutdownEM | 3. Bad crimps or faulty wiring.
-3 | stall Detected Brake 4. Problems with power supply for | Controll
ShutdownThr | the motor encoder. er
ottle 5. See Programmer »System
Control Mode | Monitor menu » AC Motor »
changed to Motor RPM.
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LOS (Limited
Operating
Strategy)

7-7

Supervision
Fault Type(s):
Curtis supervision code.

ShutdownMo
tor
ShutdownMa
inContactor
ShutdownEM
Brake
ShutdownThr
ottle
Shutdownint
erlock
ShutdownDri
verl-5
ShutdownPD
FullBrake

Set: Internal controller failure.

Controll
er

7-9

Supervision Input Check

ShutdownMo
tor
ShutdownMa
inContactor
ShutdownEM
Brake
ShutdownThr
ottle
Shutdownlint
erlock
ShutdownDri
verl-5
ShutdownPD
FullBrake

Set: Internal controller failure.

Controll
er

8-2

PDO Mapping Error

PDO
message
disabled.

1. The PDO Map has too many
data bytes assigned or has
objects mapped that are not
compatible.

2. Adjust PDO Settings. See
Programmer » Application Setup
» CAN Interface » PDO Setups.

Controll
er

8-3

Internal Hardware
Fault Type(s):
Curtis hardware code.

ShutdownMo
tor
ShutdownMa
inContactor
ShutdownEM
Brake
ShutdownThr
ottle
FullBrake

Set: Internal controller fault
detected.

Controll
er
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ShutdownMo
tor

ShutdownMa .
. Battery overcharged, excessive
. , InContactor motor or controller heating, or Controll

8-4 | Motor Braking Impaired ShutdownEM .

Brake misadjusted parameters. er
ShutdownThr Clear: Reset interlock.
ottle
FullBrake

Motor Characterization Error

Fault Type(s):

1 Write to memory RAM failure

72 Temp sensor fault

73 Motor hot

74 Controller temperature cutback

76 Undervoltage cutback

77 Overvoltage cutback

78 Encoder not reading properly

79 Current Regulator Tuning out of range

80 Current Regulator Tuning out of range

81 Encoder signal seen but step size not | sputdownMo

auto-detected, it must be set manually. tor

82 Aborted auto-commissioning ShutdownMa

90/98 PMAC Motor feedback sine/cosine | inContactor o )

5.7 | signal not detected ShutdownEM Mot_or characterl_zatlgn failed Controll
91 PMAC motor not rotating or motor Brake during characterization process. e
type incorrect ShutdownThr
92 PMAC Motor not accelerating. Or low | ottle
acceleration FullBrake

94-97 PMAC lag compensation out of
range

99 PMAC Motor rotating when starts
characterization

102 PMAC motor temp sensor fault

103 PMAC motor temp hot cutback

104 PMAC motor controller temp cutback
106 PMAC motor controller Undervoltage
cutback

107 PMAC motor controller overvoltage
cutback
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ShutdownMo
tor

1. Encoder Steps parameter does
not match the actual motor

ShutdownMa | encoder.
inContactor 2. Verify parameter settings: AC
Controll
8-8 | Encoder Pulse Error ShutdownEM | Motor Setup » Quadrature or
Brake Encoder » Encoder Steps.
ShutdownThr | 3. Motor loses IFO control, and
ottle motor increase rotation without
FullBrake throttle signal input.
ShutdownMo
tor
ShutdownMa | 1. Parameter value detected
Parameter Out of Range inContactor outside of the limits. Controll
8-9 | Fault Type(s): ShutdownEM | 2. Use CIT to view the or
Reports the CAN Object ID Brake parameter's range and adjust the
ShutdownThr | parameter’s value.
ottle
FullBrake
The firmware in the controller is
The incorrect.
9.1 Bad Firmware controller 1. The CRC of the application or | Controll
Bad_Firmware does not start | OS does not match. er
completely 2. The application was built with
an incompatible OS version.
ShutdownEM
Brake .
1. Vehicle movement sensed
ShutdownThr
) after the EM Brake has been
EM Brake Failed To Set ottle Controll
9-2 . . commanded to set.
EM_Brake Failed_to_Set Activate the ) er
2. EM Brake will not hold the
Interlock (EM .
motor from rotating.
Brake type
1).
1. Limited Operating Strategy
(LOS) control mode has been
activated as a result of either an
Encoder Fault (flash code 3-6) or
Encoder LOS Controll
9-3 LOS Mode a Stall Detected fault (flash code
Encoder_LOS er
- 7-3).
2. Motor encoder failure.
3. Bad crimps or faulty wiring.
4. Vehicle has stalled.
1. Emergency Reverse was
ShutdownThr | activated and concluded because
9-4 Emer Rev Timeout ottle the EMR Timeout timer had Controll
Emer_Rev_ Timeout ShutdownEM | expired. er
Brake 2. The emergency reverse input

is stuck On.
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. 1. The BDI is below the Lift BDI_
Pump BDI The pump is ) Controll
9-6 ) Lockout setting.
Pump_BDI deactivated. . er
2. BDI parameters are mistuned.
ShutdownMo
i tor 1. Incorrect position feedback
Parameter Mismatch
ShutdownMa | type chosen for motor technology
Fault Type(s): . )
o ) inContactor in use.
1. Dual Drive is enabled in torque mode. o ) Controll
9-9 ShutdownEM | 2. Dual drive is enabled in torque
2. SPMSM motor feedback selected the er
Brake mode.
encoder. .
, ) ShutdownThr | 3. Dual drive enabled on only one
3. AC motor selected sine-cosine.
ottle controller.
FullBrake
1. During interlock braking,
. - motor speed exceeds the
Interlock Braking Supervision
parameters set under
Fault Type(s): .
. Interlock Braking
1. MotorSpeed did not ramp down fast o
) ) ShutdownMo Supervision
enough to meet configuration
. tor 2. See Programmer /
2. Vehicle brought to stop, but then EM o
_ i _ ShutdownEM Application Setup / Controll
9-A brake (if configured) failed to set. i
i Brake Interlock Braking / er
3. Vehicle brought to stop, but then o
) ShutdownMa Supervision Enable.
traversed a distance beyond that .
inContactor 3. See Programmer /
set by Interlock _ Brake__ o
. . Application Setup /
Supervision_ Position_ .
. - Interlock Braking /
Settling_Limit. i
Interlock Braking
Supervision
1. During interlock
braking, motor
speed exceeds the
ShutdownMo parameters set
tor under Interlock
. EMR Supervision ShutdownEM Braking Supervision | Controll
Emr_Supervision Brake 2. See Programmer/ | er
ShutdownMa Application Setup /
inContactor Emergency Reverse
/ Emergency
Reverse
Supervision.
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Driver 1 Fault
Fault Type(s):
1. Driver short circuit
2. Driver current exceeded
configured over-current limits
3. Open/short circuit (Voltage

1. Open or short on driver
load.

2. Dirty connector pins at
controller or contactor
coil.

3. Bad connector crimps or

measured high, should be ShutdownDri o Controll
A-1 faulty wiring.
low) verl ] er
O 4. Driver overcurrent, as set
4. Open/short circuit (Voltage measured .
. by the Driver 1
low, should be high)
. Overcurrent parameter.
5. Broken wire
. 5. See Programmer » Controller
6. No current of the output limit .
L Setup » Outputs » Driver 1 »
Fault types 3-5 are only checked if driver i
Driver 1 Overcurrent.
checks are enabled
Driver 2 Fault
Fault Type(s):
1. Driver short circuit 1.0pen or short on driver load.
3. Driver current exceeded 2.Dirty connector pins at
configured over-current limits controller or contactor coil.
3. Open/short circuit (Voltage 3.Bad connector crimps or faulty
A2 measured high, should be ShutdownDri | wiring. Controll
low) ver2 4.Driver overcurrent, as set by the | er
4. Open/short circuit (Voltage measured Driver 2 Overcurrent parameter.
low, should be high) 5. See Programmer » Controller
5. Broken wire Setup » Outputs » Driver 2 »
6. No current of the output limit Driver 2 Overcurrent.
Fault types 3-5 are only checked if driver
checks are enabled
Driver 3 Fault
Fault Type(s):
1. Driver short circuit 1.0pen or short on driver load.
4. Driver current exceeded 2.Dirty connector pins at
configured over-current limits controller or contactor coil.
3. Open/short circuit (Voltage 3.Bad connector crimps or faulty
A3 measured high, should be ShutdownDri | wiring. Controll
low) ver3 4.Driver overcurrent, as set by the | er

4. Open/short circuit (Voltage measured
low, should be high)

5. Broken wire

6. No current of the output limit

Fault types 3-5 are only checked if driver
checks are enabled

Driver 3 Overcurrent parameter.
5. See Programmer » Controller
Setup » Outputs » Driver 3 »
Driver 3 Overcurrent.
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Driver 4 Fault
Fault Type(s):
1. Driver short circuit
5. Driver current exceeded
configured over-current limits
3. Open/short circuit (Voltage

1.0pen or short on driver load.
2.Dirty connector pins at
controller or contactor coil.
3.Bad connector crimps or faulty

Al measured high, should be ShutdownDri | wiring. Controll
low) verd 4.Driver overcurrent, as set by the | er
4. Open/short circuit (Voltage measured Driver 4 Overcurrent parameter.
low, should be high) 5. See Programmer » Controller
5. Broken wire Setup » Outputs » Driver 4 »
6. No current of the output limit Driver 4 Overcurrent.
Fault types 3-5 are only checked if driver
checks are enabled
Driver 5 Fault
Fault Type(s):
1. Driver short circuit 1.0pen or short on driver load.
6. Driver current exceeded 2.Dirty connector pins at
configured over-current limits controller or contactor coil.
3. Open/short circuit (Voltage 3.Bad connector crimps or faulty
AS measured high, should be ShutdownDri | wiring. Controll
low) verb 4.Driver overcurrent, as set by the | er
4. Open/short circuit (Voltage measured Driver 5 Overcurrent parameter.
low, should be high) 5. See Programmer » Controller
5. Broken wire Setup » Outputs » Driver 5 »
6. No current of the output limit Driver 5 Overcurrent.
Fault types 3-5 are only checked if driver
checks are enabled
Driver 6 Fault
Fault Type(s):
1. Driver short circuit 1.0pen or short on driver load.
7. Driver current exceeded 2.Dirty connector pins at
configured over-current limits controller or contactor coil.
3. Open/short circuit (Voltage 3.Bad connector crimps or faulty
A measured high, should be ShutdownDri | wiring. Controll
low) veré 4.Driver overcurrent, as set by the | er

4. Open/short circuit (Voltage measured
low, should be high)

5. Broken wire

6. No current of the output limit

Fault types 3-5 are only checked if driver
checks are enabled

Driver 6 Overcurrent parameter.
5. See Programmer » Controller
Setup » Outputs » Driver 6 »
Driver 6 Overcurrent.
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Driver 7 Fault
Fault Type(s):
1. Driver short circuit 1.0pen or short on driver load.
8. Driver current exceeded 2.Dirty connector pins at controller
configured over-current limits or contactor coil.
3. Open/short circuit (Voltage 3.Bad connector crimps or faulty
A7 measured high, should be ShutdownDri | wiring. Controll
low) ver7 4.Driver overcurrent, as set by the | er
4. Open/short circuit (Voltage measured Driver 7 Overcurrent parameter.
low, should be high) 5. See Programmer » Controller
5. Broken wire Setup » Outputs » Driver 7 »
6. No current of the output limit Driver 7 Overcurrent.
Fault types 3-5 are only checked if driver
checks are enabled
1. A Driver Output is used for two
or more functions.
) ) 2. See Programmer » Controller
Driver Assignment . . .
ShutdownDri | Setup » 10 Assignments » Coil Controll
A-8 | Fault Type(s): 5 .
. ver Drivers: er
Driver number that caused the fault. _ )
Main Contactor Driver
EM Brake Driver
Hydraulic Contactor Driver
Coil Supply
Coil_Supply_Fault
Fault Type(s): 1. Short on driver loads.
1. Short to B- or hardware fault. 2. Dirty connector pins at
2. Driver short-circuit causes coil open controller or device. Controll
A-9 L ShutdownAll: .
circuit. 3. Bad connector crimps or faulty | er
3. Coil Supply startup enable check wiring.
failed. 4. Controller is defective.
4. Coil Supply startup disable check
failed.
1. Analog 1 input voltage is above
the parameter setting of Analog
) 1 High.
Fault Action: . _
ANALOG 1 OUT OF RANGE 2. Analog 1 input voltage is below
None, unless .
Analog_1 Out_Of Range ) the parameter setting of Analog 1
a fault action Controll
B-1 | Fault Type(s): . Low.
is er
1. Above High limit. 3. See Programmer » Controller
o programmed
2. Below Low limit. in VeL Setup » Inputs » Analog 1.
in .
4. See Programmer » Controller
Setup » Inputs » Configure »
Analog 1 Low / Analog 1 High.
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ANALOG 2 OUT OF RANGE

Analog_ 2 _Out_Of Range See Analog 1 Control
B-2 | Fault Type(s): Out of See Analog 1 Out of Range. o
1. Above High limit. Range.
2. Below Low limit.
ANALOG 3 OUT OF RANGE
Analog_ 3 Out_Of Range See Analog 1 Control
B-3 | Fault Type(s): Out of See Analog 1 Out of Range. o
1. Above High limit. Range.
2. Below Low limit.
ANALOG 4 OUT OF RANGE
Analog_ 4 Out_Of Range See Analog 1 Control
B-4 | Fault Type(s): Out of See Analog 1 Out of Range. o
1. Above High limit. Range.
2. Below Low limit.
ANALOG 5 OUT OF RANGE
Analog_ 5 Out_Of Range See Analog 1 Control
B-5 | Fault Type(s): Out of See Analog 1 Out of Range.
1. Above High limit. Range. e
2. Below Low limit.
ANALOG 6 OUT OF RANGE
Analog_ 6 _Out_Of Range See Analog 1 Control
B-6 | Fault Type(s): Out of See Analog 1 Out of Range. o
1. Above High limit. Range.
2. Below Low limit.
ANALOG 7 OUT OF RANGE
Analog_ 7_Out_Of Range See Analog 1 Control
B-7 | Fault Type(s): Out of See Analog 1 Out of Range.
1. Above High limit. Range. e
2. Below Low limit.
ANALOG 8 OUT OF RANGE
Analog_ 8 Out_Of Range See Analog 1 Control
B-8 | Fault Type(s): Out of See Analog 1 Out of Range.
1. Above High limit. Range. e
2. Below Low limit.
ANALOG 9 OUT OF RANGE
Analog_ 9 Out Of Range See Analog 1 Control
B-9 | Fault Type(s): Out of See Analog 1 Out of Range.
1. Above High limit. Range. e

2. Below Low limit.
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ANALOG 14 OUT OF RANGE
Analog_ 14 Out_Of Range See Analog 1 Control
ontro
B-B | Fault Type(s): Out of See Analog 1 Out of Range. o
1. Above High limit. Range.
2. Below Low limit.
, 1. An Analog input is used for two
Fault Action: .
] — | ormore functions.
Analog Assignment None, unless . ) .
i . 2. An Analog input is outside the
Analog_Assignment a fault action , Controll
B-C i range of analog inputs.
Fault Type(s): 9 is er
3. See Programmer » Controller
Analog Input number that caused the fault. | programmed .
. Setup » 10 Assignments »
in VCL.
Controls
ANALOG 18 OUT OF RANGE
Analog_ 18 Out_Of Range See Analog 1 Control
ontro
B-D | Fault Type(s): Out of See Analog 1 Out of Range.
er
1. Above High limit. Range.
2. Below Low limit.
ANALOG 19 OUT OF RANGE
Analog_ 19 Out_Of Range See Analog 1 Control
ontro
B-E | Fault Type(s): Out of See Analog 1 Out of Range.
er
1. Above High limit. Range.
2. Below Low limit.
ShutdownMo
tor 1. Software and hardware
branding mismatch.
ShutdownMa . .
) 2. For technical support on this
) inContactor o
Branding Error fault, contact the Curtis distributor | Controll
C-1 . ShutdownEM ]
Branding_Error Brake where you obtained your er
controller or the Curtis
ShutdownThr o
sales-support office in your
ottle .
region.
FullBrake
Set: See
BMS Cutback
Fault Type
BMS_Cutback
Clear: .
Fault Type(s): A cutback based on cell loading
C-2 Resolve Battery
1. Battery Current Cutback. has occurred.
battery or
2. Low Cell Cutback.
] battery cell
3. High Cell Cutback. ;
issue.
See Analog 1
PWM Input 10 Out of Range Controll
C-5 Out of See Analog 1 Out of Range.
PWM_Input_ 10_Out_Of_Range er
Range.
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ANALOG 31 OUT OF RANGE

Analog_ 31 Out Of Range See Analog 1 Controll
C-7 | Fault Type(s): Out of See Analog 1 Out of Range.
1. Above High limit. Range. e
2. Below Low limit.
1. Mistuned Dual Drive CAN
. parameters. Controll
C-8 | Invalid_CAN_Port NO ACTION L
2. Conflicting CAN Node IDs for er
Dual Drive.
See the associated VCL
Functions,
) Controll
C-9 | VCL Watchdog NO ACTION | « Set_ Watchdog_ Timeout(). o
» Set_ Watchdog_Fault_Action().
* Kick_ Watchdog().
PWM Input 28 Out of Range
PWM_Input_28 Out_of Range
Fault Type(s):
1. The input is disconnected.
2. The measured input frequency is below
the (PWM_Input_28 Low_ Frequency) —
(PWM _Input_28 Frequency_ Fault_ 1. This fault diagnostic execution
Tolerance). Fault Action: | cycles every 4msec. The input
3. The measured input frequency is above | None, unless | is considered disconnected if no
CB the (PWM_ Input_28 High_Frequency) + a fault action | PWM signal occurs for 16msec or | Controll
(PWM _Input_28 Frequency_ Fault_ is the measurements are not er
Tolerance). programmed | updated every 16msec.
4. The measured duty cycle is below set in VCL. 2. Mistuned parameters.

limits, (PWM__ Input_28 Low_Duty Cycle)
— (PWM _Input_28 Duty Cycle_ Fault_
Tolerance).

5. The measured duty cycle is above set
limits, (PWM __ Input_28 High_Duty Cycle)
+ (PWM_Input_28 Duty Cycle_Fault_
Tolerance).

3. Faulty wiring.
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PWM Input 29 Out of Range

PWM _Input_29 Out of Range

Fault Type(s):

1. The input is disconnected.

2. The measured input frequency is below
the (PWM_Input_29 Low_ Frequency) —
(PWM_ Input_29 Frequency_ Fault_
Tolerance).

3. The measured input frequency is above
the (PWM_Input_29 High_Frequency) +
(PWM__ Input_29 Frequency_Fault
Tolerance).

4 = The measured duty cycle is below set
limits, (PWM _Input_29 Low_Duty Cycle)
— (PWM _Input_29 Duty Cycle_ Fault_
Tolerance).

5 = The measured duty cycle is above set
limits, (PWM__ Input_29 High_Duty_Cycle)
+ (PWM_Input_29 Duty Cycle_Fault_
Tolerance).

Fault Action:

None, unless
a fault action
is
programmed
in VCL.

1. This fault diagnostic execution
cycles every 4msec. The input

is considered disconnected if no
PWM signal occurs for 16msec or
the measurements are not
updated every 16msec.

2. Mistuned parameters.

3. Faulty wiring.

Controll
er
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Primary State Error

Primary_State Error

Fault Type(s):

These are internal issues either occurring
during startup, parameter initialization,
secondary micro update or other runtime
issues.

1. PRIMARY_DEVICE__ STARTUP =0,
2 = PRIMARY_WAIT_KSI_ STABLE,

3 = PRIMARY_DEVICE_ STARTUP_
VALID,

4 = PRIMARY_INITIALIZE_
PARAMETERS,

NO_ACTION | Set: Internal error with the
5 = PRIMARY_WAIT_FOR - . . Controll
C-D - - - (controller is | controller. Kindly reset controller.
FIRST_SIGNALS, er
- not operable) | Clear: Reset controller
6 = PRIMARY_WAIT_FOR_
SUPERVISOR,
7 = PRIMARY_RESTORE_
PARAMETER_FAIL,
8 = PRIMARY_SUPERVISOR_ FIRST _
SIGNALS_ERROR,
9 = PRIMARY_SUPERVISOR_
STARTUP_ERROR,
10 = PRIMARY_STARTUP_ TIMER _
FAILURE,
11 = PRIMARY_WAIT_CAN_
HANDSHAKING_DONE,
12 = PRIMARY_RUNNING
The associated fault diagnostic
with the assigned lift-input source
triggers this fault.
For example:
If the Lift_Input_Source is an
analog input, then any faults
detected by the respective Input
) fault diagnostics are cascaded
Lift Input Fault . L . Controll
D-1 ) ShutdownLift | and reported within this fault
Lift_Input er

code.

Set: Faults from the respective/
assigned “Lift_Input_Source” are
cascaded and reported.

Clear: Resolve any input
assignment conflict, or out of
range faults, then Reset
Controller.
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ShutdownMo

tor
) ShutdownMa
Phase PWM Mismatch ) )
] inContactor Set: The difference between the
Phase_ PWM_Mismatch
ShutdownEM | commanded phase PWM duty
Fault Type(s): . Controll
D-2 Brake cycle and the measured is greater
0 = U phase. er
ShutdownThr | than allowed.
1 =V phase.
ottle Clear: Reset Controller.
2 = W phase.
FullBrake
ShutdownPu
mp
ShutdownMo
tor
ShutdownMa
inContactor The OS (device profile, .cdev file)
o ShutdownEM | is incompatible with the controller.
Hardware Compatibility ) Controll
D-3 o Brake The loaded software (.cdev) is not
Hardware _Compatibility ) . er
ShutdownThr | compatible with the controller
ottle hardware.
FullBrake
ShutdownPu
mp
The associated fault diagnostic
with the assigned lift-input source
triggers this fault.
For example:
If the Lift_Input_Source is an
analog input, then any faults
detected by the respective Input
fault diagnostics are cascaded
Lower Input Fault ShutdownLo o Controll
D-4 and reported within this fault
Lower_Input wer er

code.

Set: Faults from the respective/
assigned “Lift_Input_Source” are
cascaded and reported.

Clear: Resolve any input
assignment conflict, or out of
range faults, then Reset
Controller.




Hazardous Movement .
Set: This fault detects hazardous
Hazardous_Movement _
movement when the motor is
Fault Type(s): )
o . requested to be moving.
1 = The motor speed is in the opposite i . )
. ) The first hazard is a motor that is
direction of the speed request and the ,
i , not able to slow down if the
motor fails to accelerate in the correct
o , throttle goes to zero or the
direction for a programmed time. In the o o .
i direction switch is not in the
event of a change to neutral, this hazard o
. . . direction of travel.
will be detected if the motor fails to )
The second hazard is a motor
accelerate toward zero speed for a Shutdownint Controll
D-6 ) that accelerates the wrong way or
programmed time. erlock er
L ) goes too fast.
2 = The acceleration is in the opposite ,
o ) Note: This fault only occurs when
direction of the difference between the o
the Control Mode Select is in
operator speed request and the motor
) Speed_Mode, Speed_Mode_
speed. The speed in the commanded
S Express, or Servo_Mode.
direction is greater than the commanded
Clear: Reset Controller.
speed by more than a parameter . ] .
Setting Hazardous_Direction_
(Hazardous_Speed) for a programmed ) o
) Response_ Time = 0 will disable
time (Hazardous_ Throttle_ Response_
. these checks
Time).
IMU Failure
IMU_ Failure ) .
- Check if configured correctly or
Fault Type(s): L .
L . the vehicle is moving when
1. SPI Communication Failure . .
i i calibrating. Controll
D-D | 2. Curtis Factory Self Test Failure NO_ACTION
_ . Set: Internally set as per fault er
3. Run Time Check Failure, bad data ;
e.
received from the IMU yp
. Clear: Cycle KSI
4. Gyro Cal out of range, maximum
calibration offset exceeded.
Tabnuua ycTpaHeHus HeucnpaBHOCTEN KOHTpornnepa FA4A
(anekTpoaBuratenb xoaa)
FLA
POSSIBLE CAUSES
SH FAULT FAILT
co FAULT NAME
- ACTIONS SET/CLEAR CONDITIONS | CAUSE
Controller Overcurrent ShutdownMo
Fault Type(s): tor 1. External short of phase U, V, or
1 = Controller OverCurrent ShutdownMai | W motor connections.
Phase U nContactor 2. Speed encoder noise Controll
1-2 | 2 = Controller OverCurrent ShutdownEM | problems. ontro
Phase W Brake 3. Motor parameters are er
3 = Controller OverCurrent ShutdownThr | mistuned.
Phase V ottle 4. Controller defective.
4 = Irms > 135 % Current Limit FullBrake
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ShutdownMo
tor

ShutdownMai | 1. Leakage to vehicle frame from
nContactor phase U, V, or W (short in motor
Current Sensor Controll
1-3 Fault Type(s): 1 ShutdownEM | stator).
yp ' Brake 2. Controller defective. er
ShutdownThr | Clear: Reset Controller.
ottle
FullBrake
ShutdownMo
tor 1. An external load on the
. . | capacitor bank (B+ connection
Precharge Failed ShutdownMai .
terminal) that prevents the
Fault Type(s): nContactor capacitor bank from chargin Controll
1-4 | 1= Abort. ShutdownEM b ging. ontro
. 2. See Programmer » System er
2 = Energy Limit Exceeded Brake .
. . Monitor menu » Controller »
3 = Time Limit Exceeded ShutdownThr .
ottle Capacitor Voltage.
Clear: Reset Controller.
FullBrake
1. Controller is operating in an
ShutdownMo . P 9
tor extreme environment.
. | 2. See Programmer » System
ShutdownMai .
Monitor menu » Controller »
nContactor
15 Controller Severe Undertemp ShutdownEM Controller Temperature. Controll
i Fault Type(s): 1 Brake Clear: Bring the heatsink er
temperature above
ShutdownThr
—40°C and then Cycle KSI or
ottle . L
Interlock, if fault is still there,
FullBrake
Reset Controller.
1. Controller is operating in an
extreme environment.
ShutdownMo . .
tor 2. Excessive load on vehicle.
. | 3. Improper mounting of
ShutdownMai prop 9
nContactor controller.
16 Controller Severe Overtemp ShutdownEM 4. See Programmer » System Controll
i Fault Type(s): 1 Brake Monitor menu » Controller » er
Controller Temperature.
ShutdownThr . P .
ottle Clear: Bring heatsink temperature
below +95°C and then Cycle KSI
FullBrake . L
or Interlock, if fault is still there,
Reset Controller.
1. Non-controller system drain on
battery.
2. Battery resistance too high.
3. Battery disconnected while
No drive driving. ntroll
1-7 | Severe B+ Undervoltage ¢ . Contro
torque. 4, Blown B+ fuse or main er

contactor did not close.

5. Battery parameters are
misadjusted.

6. See Programmer » Monitor




menu » Controller » Capacitor
Voltage.

Fault Action:
None, unless

1. Non-controller system drain on
battery/keyswitch circuit wiring.
2. Resistance in low power (KSI)
circuit is too high.

a fault action
Severe KSI Undervoltage is 3. KSI disconnected while driving. Controll
roarammed 4. Blown fuse. er
::] VgCL 5. See Programmer»System
' Monitor menu» Battery»
Keyswitch Voltage.
ShutdownMo | 1. Battery parameters are
tor misadjusted.
ShutdownMai | 2. Battery resistance too high for
nContactor given regen current. Controll
Severe B+ Overvoltage ShutdownEM | 3. Battery disconnected while ontro
Brake regen braking. er
ShutdownThr | 4. See Programmer» System
ottle Monitor menu » Controller »
L8 FullBrake Capacitor Voltage.
i ShutdownMo
tor 1. Battery-voltage applied to KSI
ShutdownMai | y g app
(pin 1) exceeds the Severe
nContactor Overvoltage limit Controll
Severe KSI Overvoltage ShutdownEM g ' _ ontro
Brake 2. See Programmer » Monitor er
menu » Batte Keyswitch
ShutdownThr v fy > Reysw
Voltage.
ottle
FullBrake
1. Motor speed detected that
exceeds the limit set by the Max
Speed. Supervision
Shutdownlnt P P
erlock parameter. Controll
1-9 | Speed Limit Supervision 2. Misadjusted Max Speed
ShutdownEM . er
Supervision parameters.
Brake

3. See: Programmer » Application
Setup » Max Speed Supervision
menu.
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Motor Not Stopped

Fault Type(s):

1 = The motor moved more revolutions
than the parameter, Motor_

ShutdownMo
Not_Stopped_Position_Error setting. tor 1. Misadjusted Motor Not
2 = The motor moved faster than the . | Stopped parameters.

ShutdownMai —
parameter, Motor_ nContactor 2. See: Programmer » Application
Not_Stopped_Speed_Error (RPM) for Setup » Motor Not Stopped

LA _Stopped_Speed_Error (RPM) ShutdownEM p» pp Controll
160ms. menu. er
. . Brake
3 = The three-phase drive has applied an ShutdownThr 3. Internal Controller fault or
electrical frequency greater than the Motor otile conflict allowing the motor to
_Not_Stopped_Max_ Frequency FullBrake rotate when in the stopped state.
parameter, and applied an RMS current
greater than the Motor _Not_
Stopped_Max_Current parameter for 64
ms.

ShutdownMo

tor

ShutdownMai

nContactor

ShutdownEM

. Brake
Critical OS General
Fault Type(s): ShutdownThr
(<100) >I/:ternz;ll Fault. Contact Curtis ottle 1. (<100) Internal Fault

15 | support ' Shutdownint | 2. (>100) CIT version is too old to | Controll
) ' erlock fully support the FOS version.
(>100) An ill-formed or corrupted ) y supp er
L . ShutdownDri

application package was loaded into verl-7
controller.

ShutdownPD

FullBrake

ShutdownPu

mp

ShutdownCoi

ISupply
OS General 2
Fault Type(s):

ype(s) ) 1. (<100) Internal Fault.
(<100) Internal Fault. Contact Curtis NO ACTION L
. 2. (>100) CIT version is too old to | Controll
1-C | support. (controller is .
. fully support the FOS version. er
(>100) An ill-formed or corrupted not operable)
application package was loaded into
controller.

Shutdownint

Reset Rejected erlock
1-D J Clear: Cycle KSI. Control
Fault Type(s): 1 ShutdownThr er

ottle

NO ACTION
Motor Short ) Controll

1-E (controller is | Clear: Reset controller.
Fault Type(s): 1 er

not operable)
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Controller Overtemp Cutback

Reduced
drive torque.
Reduced
regen-brakin
g torque.

1. Controller is operating in an
extreme environment.

2. Excessive load on vehicle.
3. Improper mounting of
controller which is preventing
controller cooling.

4. Controller is performance-
limited at this temperature.

5. See Programmer » System
Monitor menu » Controller »
Temperature.

Clear: Bring heatsink
temperature below 85°C and then
Cycle KSI or Interlock, if fault is
still there, Reset Controller.

Controll
er

2-3

Undervoltage Cutback
Fault Type(s): 1

Reduced
drive torque.

1. Batteries need recharging.
Controller is performance limited
at this voltage.

2. Battery parameters are
misadjusted.

3. Non-controller system- drain on
battery.

4. Battery resistance too high.

5. Battery disconnected while
driving.

6. Blown B+ fuse or main
contactor did not close.

7. See Programmer » System
Monitor menu » Controller »
Cutbacks» Undervoltage
Cutback.

8. See Programmer» System
Monitor menu » Controller »
Capacitor Voltage.

Controll
er

2-4

Overvoltage Cutback
Fault Type(s): 1

Reduced
brake torque.
Note: This
fault is
declared only
when the
controller is
running in
regen.

1. Normal operation. Fault shows
that regen braking currents
elevated the battery voltage
during regen braking. Controller is
performance limited at this
voltage.

2. Battery parameters are
misadjusted.

3. Battery resistance too high for
given regen current.

4. Battery disconnected while
regen braking.

5. See Programmer » System
Monitor menu » Controller »
Cutbacks » Overvoltage Cutback.
6. See Programmer» System

Controll
er
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Monitor menu » Controller »
Capacitor Voltage.
. 1. External load impedance on
Ext 5V Supply Failure . .
. the +5V supply (pin 16) is too low.
Fault Type(s): Disables the , Controll
2-5 , . 2. See the System Monitor »
1 =5V Supply’s voltage is out- of-range 5V Supply. er
2 = 5V Supply’s current is out- of-range Outputs menu: External_5V_
PRl ¢ Supply, Ext_5V_Current.
1. External load impedance on
. the +12V supply (pin 23) is too
Ext 12V Supply Failure o PPly (pin 23)
Fault Type(s): Disables the ' Controll
2-6 , . 2. See Programmer» System
1 =12V Supply’s voltage is out-of-range 12V Supply. ] er
, , Monitor menu » Outputs:
2 =12V Supply’s current is out-of-range
External_ 12V_Supply, Ext_
12V_Current.
3. Torque
is
redu
ced.
4. 1If
Moto | 1. Motor temperature is at or
rBrak | above the programmed
ing Temperature Hot setting—
Ther | resulting in a reduction of
mal controller drive current. Il
2-8 | Motor Temp Hot Cutback Contro
CutB | 2. The motor temperature and er
ack_ | sensor control parameters are
Enab | misadjusted.
le = 3. See Programmer » AC Motor
On, Setup » Temperature Sensor.
then
Rege
n
Braki
ng.
1. Motor thermistor is not
Enter LOS connected properly.
mode. 2. Sensor polarity (between pin 9
Motor speed | and pin 12) is incorrect.
is reduced. 3. The motor temperature and Controll
2-9 | Motor Temp Sensor
Motor sensor parameters are er
temperature misadjusted.
cutback 4. See Programmer» System
disabled. Monitor menu » AC Motor »
Temperature.
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Main Driver ShutdownMo
Fault Type(s): tor
1 = Drive short. ShutdownMai | 1. Open or short on driver load.
2 = Drive Overcurrent. nContactor 2. Dirty connector pins at Control
3-1 | 3 = Driver open/ short (Voltage measured ShutdownEM | controller or contactor coil. ontro
high, should be low.) Brake 3. Bad connector crimps or faulty er
4 = Drive open/ short (Voltage measured ShutdownThr | wiring.
low, should be high.) ottle
5 = Wiring disabled. FullBrake
EM Brake Driver Fault
Fault Type(s):
1 = Drive short. ShutdownEM | 1. Open or short on driver load.
2 = Drive Overcurrent. Brake 2. Dirty connector pins at Control
3-2 | 3 = Driver open/ short (Voltage measured ShutdownThr | controller or contactor coil. ontro
high, should be low.) ottle 3. Bad connector crimps or faulty er
4 = Drive open/ short (Voltage measured FullBrake wiring.
low, should be high.)
5 = Wiring disabled.
The assigned
. L . Controll
3-4 | Load Hold Diver Fault driver is Same as Driver 1 Fault
open. er
Shutdown the
. . . Controll
3-5 | Lower Driver Fault assigned Same as Driver 1 Fault
driver. er
1. Motor encoder failure.
Encoder Fault . .
2. Bad crimps or faulty wiring.
Fault Type(s): ShutdownEM
3. See Programmer» System
1. Checksum loss. Brake Monitor Menu » AC Motor » Motor | Controll
3-6 | 2. Pulse loss due to Over-current. ShutdownThr RPM ontro
3. Speed pulse signal loss. ottle ' er
. 4. See Programmer» System
4. Motor matching. FullBrake .
: Monitor menu » Hardware Inputs:
5. Encoder supply failed.
Analog 3 and 4.
ShutdownMo
tor
ShutdownMai
nContactor 1. Motor phase is open Controll
3-7 | Motor Open ShutdownEM 2. Bad cripm s or faEIt ;Nirin o
Brake . p y g. er
ShutdownThr
ottle

FullBrake




ShutdownMo | 1. Main contactor tips are welded
tor closed.
ShutdownMai | 2. Motor phase U or V is
nContactor disconnected or open. Controll
3-8 | Main Contactor Welded ShutdownEM | 3. An alternate voltage path (such ontro
Brake as an external circuit to B+) is er
ShutdownThr | providing a current to the
ottle capacitor bank (B+ connection
FullBrake terminal).
Type 1:
1. Main contactor did not close.
2. Main contactor tips are
oxidized, burned, or not making
good contact.
3. An external load on the
ShutdownMo ) :
tor capacitor bank (B+ connection
terminal) is preventing the
Main Contactor Did Not Close ShutdownMai . )isp g .
capacitor bank from charging.
Fault Type(s): nContactor 4. Blown B+ fuse Control
3-9 | 1 = Main did not close when commanded. | ShutdownEM | =~ ) ontro
- 5. Main Contactor parameters er
2 = Main disconnected Brake .
. : mistuned;
during operation. ShutdownThr Type 2:
ottle N :
1. Main contactor opened during
FullBrake . .
operation (while commanded
closed).
2. Driver wiring to contactor’s coll
(e.g., pin wiring) removed during
operation.
3. Contactor/coil defective.
1. Throttle voltage exceeded the
Analog Low or Analog High
arameters for the analog input
Throttle Input P . . g1np
a2 | Fault Type(s): * ShutdownThr | defined for the throttle input. Controll
. ' . ottle 2. See Programmer » Controller er
1 = Outside the Low or High parameter.
Setup » Inputs » Analog 1 Type.
3. See Programmer » Controller
Setup » Inputs » Configure.
Triggered by the respective fault
diagnostic associated with the
brake input source (assigned
. Controll
4-4 | Brake Input FullBrake analogX input).
Note: An Input fault diagnostics er
may be out of range if it is
configured as a voltage input.
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ShutdownMo
tor

ShutdownMai
nContactor
NV Memory Failure
ShutdownEM
Fault Type(s): Brake
1 = Invalid checksum. 1. Failure to read or write to
) ) ShutdownThr . Controll
4-6 | 2 =NV write failed. ottle nonvolatile (NV) memory.
3 =NV read failed. 2. Internal controller fault. er
o . Shutdownint
4 = NV write did not complete during power
erlock
down. .
ShutdownDri
verl-5
ShutdownPD
FullBrake
1. Incorrect sequence in
application of KSI, Interlock,
Direction, or Throttle.
2. Faulty wiring, crimps, or
switches at KSI, Interlock,
Direction, or Throttle.
3. Moisture in above-noted digital
input switches causing invalid
. ShutdownThr I
HPD Sequencing ottle (real) On/Off state. Contro
4. Verify input switch status. See er
Programmer » System Monitor
menu » Hardware Inputs » Switch
Status.
5. Verify Throttle. See
4-7 Programmer » System Monitor
menu » Hardware Inputs »
Throttle Command.
Emergency Reverse operation
ShutdownThr gency P
ottle has concluded, but the throttle, Controll
EMR Rev HPD forward and reverse, and ontro
ShutdownEM | . ) er
interlock inputs have not been
Brake
returned to neutral.
Incorrect lifting/lowering throttle
Pump HPD ; iti
input condition (>25%)
Fault Type(s): .
1. Only lifting ShutdownPu | Parameters setting errors: Controll
' m 1. Hydraulic suppression type
2. Only lowering P y upp ' yp er
- . 2. HPD/SRO judgment time
3. Lifting and lowering
Pump throttle hardware fault
ShutdownMo
tor While the Interlock was On, a
. | safety- based parameter was
Parameter Change ShutdownMai . .
changed. Parameters with this Controll
4-9 | Fault Type(s): nContactor .
: property are marked with a [PCF] | er
Reports the CAN Object ID of parameter. ShutdownEM .
(Parameter Change Fault) in the
Brake Parameter listings
ShutdownThr gs.
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ottle
FullBrake

4-A

EMR Switch Redundancy

Shutdownlint
erlock
ShutdownEM
Brake

1. Either or both Emergency
Reverse input switches are
inoperative, resulting in an invalid
state.

2. Ingress of dirt or moisture

in switch(es).

Controll
er

5-1

Pump_SRO_Fault

ShutdownMo
tor
ShutdownMai
nContactor
ShutdownEM
Brake
ShutdownThr
ottle
FullBrake
ShutdownPu
mp

Follow the correct sequence of
operations.

Controll
er

5-2

Lift_Pot_Open_Fault

ShutdownMo
tor
ShutdownMai
nContactor
ShutdownEM
Brake
ShutdownThr
ottle
FullBrake
ShutdownPu
mp

Check lifting sensor.

Controll
er

5-3

Arm_PDO_Fault

ShutdownMo
tor
ShutdownMai
nContactor
ShutdownEM
Brake
ShutdownThr
ottle
FullBrake
ShutdownPu
mp

Clear communication issues with
the controller (matching,
protocols, wiring, etc.)

Controll
er

5-4

VCL HPD Fault

ShutdownMo
tor
ShutdownMai
nContactor
ShutdownEM
Brake
ShutdownThr

Throttle signal comes first,
operate in the correct order

Controll
er
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ottle
FullBrake

5-5

VCL SRO Fault

ShutdownMo
tor
ShutdownMai
nContactor
ShutdownEM
Brake
ShutdownThr
ottle
FullBrake

Switch signal comes first, operate
in the correct order

Controll
er

5-6

Display Config Fault

ShutdownMo
tor
ShutdownMai
nContactor
ShutdownEM
Brake
ShutdownThr
ottle
FullBrake

Check the display configuration

Controll
er

5-7

BMS Fault Grade NonZero

ShutdownMo
tor
ShutdownMai
nContactor
ShutdownEM
Brake
ShutdownThr
ottle
FullBrake

Check the battery

Battery

5-8

Remote pdo timeout

ShutdownMo
tor
ShutdownMai
nContactor
ShutdownEM
Brake
ShutdownThr
ottle
FullBrake

Clear communication problems
with the controller (matching,
protocol, line, etc.)

Controll
er

Steer angle changed

ShutdownMo
tor
ShutdownMai
nContactor
ShutdownEM
Brake
ShutdownThr

Switch the 180/360 angle mode,
restart the key switch after the
fault is eliminated and switch to
the corresponding angle mode

Controll
er
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ottle
FullBrake

5-A

BMS Temp LOW fault

ShutdownMo
tor
ShutdownMai
nContactor
ShutdownEM
Brake
ShutdownThr
ottle
FullBrake

Check the battery

Battery

5-B

Redundancy Check Fault

ShutdownMo
tor
ShutdownMai
nContactor
ShutdownEM
Brake
ShutdownThr
ottle
FullBrake

Controll
er

5-C

Battery type mismatch

ShutdownMo
tor
ShutdownMai
nContactor
ShutdownEM
Brake
ShutdownThr
ottle
FullBrake

Select the correct battery type

Battery

5-D

Wrong 3401 Model

ShutdownMo
tor
ShutdownMai
nContactor
ShutdownEM
Brake
ShutdownThr
ottle
FullBrake

Select the correct display

Display

5-E

Not Curtis Display

ShutdownMo
tor
ShutdownMai
nContactor
ShutdownEM
Brake
ShutdownThr

Check the display

Controll
er
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ottle
FullBrake

5-F

Pump Handshake Fault

ShutdownMo
tor
ShutdownMai
nContactor
ShutdownEM
Brake
ShutdownThr
ottle
FullBrake

Clear communication problems
with the controller (matching,
protocol, line, etc.)

Controll
er

6-2

PDO Timeout BMS

ShutdownMo
tor
ShutdownMai
nContactor
ShutdownEM
Brake
ShutdownThr
ottle
FullBrake

Check the battery and
communication

Battery

6-3

BMS Temp High fault

ShutdownMo
tor
ShutdownMai
nContactor
ShutdownEM
Brake
ShutdownThr
ottle
FullBrake

Check the battery

Battery

BMS low AH

No action

Charges required

Battery

BMS voltage difference

ShutdownMo
tor
ShutdownMai
nContactor
ShutdownEM
Brake
ShutdownThr
ottle
FullBrake

Check the battery

Battery

6-6

BMS Severe Overvoltage

ShutdownMo
tor
ShutdownMai
nContactor

Check the battery

Battery

82




ShutdownEM
Brake
ShutdownThr
ottle
FullBrake
ShutdownMo
tor
ShutdownMai
nContactor
6-7 | BMS Undervoltage ShutdownEM | Check the battery Battery
Brake
ShutdownThr
ottle
FullBrake
ShutdownMo | 1. Runtime errors are defined
tor using the VCL Error Module and
ShutdownMai | VCL Error. See the System
nContactor Information file:
ShutdownEM | ¢ Curtis Integrated Toolkit™ »
_ Brake VCL Studio » Help » System Controll
6-8 | VCL Run Time Error _
ShutdownThr | Information. er
ottle 2. Using driver control commands
ShutdownDri | in VCL can lead to VCL runtime
verl-5 errors if the VCL command and
ShutdownPD | the driver assignment do not
FullBrake match.
ShutdownMo
tor
ShutdownMai
nContactor .
Push battery back into place and | Controll
6-A | Battery Unlock ShutdownEM )
Brake lock it er
ShutdownThr
ottle
FullBrake
7-1 | OS General ShutdownAll | Reset controller CGZrontroII
Set: Time
between 1. The time between CAN PDO
CAN PDO messages received exceeded the
messages PDO Timeout Period as defined Control
7-2 | PDO Timeout received by the Event Timer parameter.
exceeded the | 2. Adjust PDO Settings. See e
PDO Timeout | Programmer » Application Setup
Period. » CAN Interface » PDO Setups.
Clear:
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Receive CAN
NMT
message, or
Reset
Controller.

7-3

Stall Detected

ShutdownMo
tor
ShutdownEM
Brake
ShutdownThr
ottle

Control Mode
changed to
LOS (Limited
Operating
Strategy)

1. Stalled motor.

2. Motor encoder failure.

3. Bad crimps or faulty wiring.

4. Problems with power supply for
the motor encoder.

5. See Programmer »System
Monitor menu » AC Motor » Motor
RPM.

Controll
er

7-7

Supervision
Fault Type(s):
Curtis supervision code.

ShutdownMo
tor
ShutdownMai
nContactor
ShutdownEM
Brake
ShutdownThr
ottle
Shutdownlint
erlock
ShutdownDri
verl-5
ShutdownPD
FullBrake

Set: Internal controller failure.

Controll
er

7-9

Supervision Input Check

ShutdownMo
tor
ShutdownMai
nContactor
ShutdownEM
Brake
ShutdownThr
ottle
Shutdownint
erlock
ShutdownDri
verl-5
ShutdownPD
FullBrake

Set: Internal controller failure.

Controll
er

PDO Mapping Error

PDO
message
disabled.

1. The PDO Map has too many
data bytes assigned or has
objects mapped that are not
compatible.

2. Adjust PDO Settings. See
Programmer » Application Setup

Controll
er
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» CAN Interface » PDO Setups.

8-3

Internal Hardware
Fault Type(s):
Curtis hardware code.

ShutdownMo
tor
ShutdownMai
nContactor
ShutdownEM
Brake
ShutdownThr
ottle
FullBrake

Set: Internal controller fault
detected.

Controll
er

8-4

Motor Braking Impaired

ShutdownMo
tor
ShutdownMai
nContactor
ShutdownEM
Brake
ShutdownThr
ottle
FullBrake

Battery overcharged, excessive
motor or controller heating, or
misadjusted parameters.

Clear: Reset interlock.

Controll
er
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Motor Characterization Error

Fault Type(s):

1 Write to memory RAM failure

72 Temp sensor fault

73 Motor hot

74 Controller temperature cutback

76 Undervoltage cutback

77 Overvoltage cutback

78 Encoder not reading properly

79 Current Regulator Tuning out of range
80 Current Regulator Tuning out of range

81 Encoder signal seen but step size not | shutdownMo
auto-detected, it must be set manually. tor
82 Aborted auto-commissioning ShutdownMai
90/98 PMAC Motor feedback sine/cosine | nContactor o ,
g7 | signal not detected ShutdownEM Mot'or characterllzatlf)n failed Controll
91 PMAC motor not rotating or motor Brake during characterization process. er
type incorrect ShutdownThr
92 PMAC Motor not accelerating. Or low | ottle
acceleration FullBrake
94-97 PMAC lag compensation out of
range
99 PMAC Motor rotating when starts
characterization
102 PMAC motor temp sensor fault
103 PMAC motor temp hot cutback
104 PMAC motor controller temp cutback
106 PMAC motor controller Undervoltage
cutback
107 PMAC motor controller overvoltage
cutback
ShutdownMo | 1. Encoder Steps parameter does
tor not match the actual motor
ShutdownMai | encoder.
nContactor 2. Verify parameter settings: AC
8-8 | Encoder Pulse Error ShutdownEM | Motor Setup » Quadrature Control
Brake Encoder » Encoder Steps. er
ShutdownThr | 3. Motor loses IFO control, and
ottle motor increase rotation without
FullBrake throttle signal input.
ShutdownMo
tor
ShutdownMai | 1. Parameter value detected
Parameter Out of Range nContactor outside of the limits.
8-9 | Fault Type(s): ShutdownEM | 2. Use CIT to view the Control
Reports the CAN Object ID Brake parameter's range and adjust the er
ShutdownThr | parameter’s value.
ottle
FullBrake
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The controller

The firmware in the controller is
incorrect.

Bad Firmware 1. The CRC of the application or | Controll
9-1 , does not start
Bad_Firmware OS does not match. er
completely - o
2. The application was built with
an incompatible OS version.
ShutdownEM
Brake .
1. Vehicle movement sensed
ShutdownThr
i after the EM Brake has been
EM Brake Failed To Set ottle Controll
9-2 . . commanded to set.
EM_Brake Failed_to Set Activate the ) er
2. EM Brake will not hold the
Interlock (EM .
motor from rotating.
Brake type
1).
1. Limited Operating Strategy
(LOS) control mode has been
activated as a result of either an
Encoder Fault (flash code 3-6) or
Encoder LOS Controll
9-3 LOS Mode a Stall Detected fault (flash code
Encoder_LOS er
7-3).
2. Motor encoder failure.
3. Bad crimps or faulty wiring.
4. Vehicle has stalled.
1. Emergency Reverse was
ShutdownThr | activated and concluded because
94 Emer Rev Timeout ottle the EMR Timeout timer had Controll
Emer_Rev_ Timeout ShutdownEM | expired. er
Brake 2. The emergency reverse input
is stuck On.
. 1. The BDI is below the Lift BDI_
Pump BDI The pump is ) Controll
9-6 ) Lockout setting.
Pump_BDI deactivated. . er
2. BDI parameters are mistuned.
ShutdownMo
. tor 1. Incorrect position feedback
Parameter Mismatch )
ShutdownMai | type chosen for motor technology
Fault Type(s): .
. . nContactor in use.
1. Dual Drive is enabled in torque mode. o ) Controll
9-9 ShutdownEM | 2. Dual drive is enabled in torque
2. SPMSM motor feedback selected the er
Brake mode.
encoder. )
) ) ShutdownThr | 3. Dual drive enabled on only one
3. AC motor selected sine-cosine.
ottle controller.

FullBrake




2. During interlock braking,
) o motor speed exceeds the
Interlock Braking Supervision
parameters set under
Fault Type(s): .
) Interlock Braking
4. MotorSpeed did not ramp down fast L
) ] ShutdownMo Supervision
enough to meet configuration
. tor 2. See Programmer /
5. Vehicle brought to stop, but then EM o
7 ] ) ) ShutdownEM Application Setup / Controll
9-A brake (if configured) failed to set. )
9 ) Brake Interlock Braking / er
6. Vehicle brought to stop, but then . .
) ShutdownMai Supervision Enable.
traversed a distance beyond that
nContactor 3. See Programmer /
set by Interlock_ Brake o
o - Application Setup /
Supervision_ Position_ ]
] T Interlock Braking /
Settling_Limit. )
Interlock Braking
Supervision
9. During interlock
braking, motor
speed exceeds the
ShutdownMo parameters set
tor under Interlock
8 0B EMR Supervision ShutdownEM Braking Supervision | Controll
0 Emr_Supervision Brake 2. See Programmer / | er
ShutdownMai Application Setup /
nContactor Emergency Reverse
/ Emergency
Reverse
Supervision.
Driver 1 Fault .
5. Open or short on driver
Fault Type(s):
. _— load.
1. Driver short circuit ) .
. 6. Dirty connector pins at
10. Driver current exceeded
i e controller or contactor
configured over-current limits i
coil.
3. Open/short circuit (Voltage )
. ) 7. Bad connector crimps or
8 measured high, should be ShutdownDri o Controll
A-1 faulty wiring.
1 low) verl ] er
O 8. Driver overcurrent, as set
4. Open/short circuit (Voltage measured .
. by the Driver 1
low, should be high)
. Overcurrent parameter.
5. Broken wire
o 5. See Programmer » Controller
6. No current of the output limit )
e Setup » Outputs » Driver 1 »
Fault types 3-5 are only checked if driver .
Driver 1 Overcurrent.
checks are enabled




Driver 2 Fault
Fault Type(s):
1. Driver short circuit
11. Driver current exceeded
configured over-current limits
3. Open/short circuit (Voltage

1.0pen or short on driver load.
2.Dirty connector pins at
controller or contactor coil.
3.Bad connector crimps or faulty

A2 measured high, should be ShutdownDri | wiring. Controll
low) ver2 4.Driver overcurrent, as set by the | er
4. Open/short circuit (Voltage measured Driver 2 Overcurrent parameter.
low, should be high) 5. See Programmer » Controller
5. Broken wire Setup » Outputs » Driver 2 »
6. No current of the output limit Driver 2 Overcurrent.
Fault types 3-5 are only checked if driver
checks are enabled
Driver 3 Fault
Fault Type(s):
1. Driver short circuit 1.0pen or short on driver load.
12. Driver current exceeded 2.Dirty connector pins at
configured over-current limits controller or contactor coil.
3. Open/short circuit (Voltage 3.Bad connector crimps or faulty
A3 measured high, should be ShutdownDri | wiring. Controll
low) ver3 4.Driver overcurrent, as set by the | er
4. Open/short circuit (Voltage measured Driver 3 Overcurrent parameter.
low, should be high) 5. See Programmer » Controller
5. Broken wire Setup » Outputs » Driver 3 »
6. No current of the output limit Driver 3 Overcurrent.
Fault types 3-5 are only checked if driver
checks are enabled
Driver 4 Fault
Fault Type(s):
1. Driver short circuit 1.0pen or short on driver load.
13. Driver current exceeded 2.Dirty connector pins at
configured over-current limits controller or contactor coil.
3. Open/short circuit (Voltage 3.Bad connector crimps or faulty
Al measured high, should be ShutdownDri | wiring. Controll
low) verd 4.Driver overcurrent, as set by the | er

4. Open/short circuit (Voltage measured
low, should be high)

5. Broken wire

6. No current of the output limit

Fault types 3-5 are only checked if driver
checks are enabled

Driver 4 Overcurrent parameter.
5. See Programmer » Controller
Setup » Outputs » Driver 4 »
Driver 4 Overcurrent.
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Driver 5 Fault
Fault Type(s):
1. Driver short circuit
14. Driver current exceeded
configured over-current limits
3. Open/short circuit (Voltage

1.0pen or short on driver load.
2.Dirty connector pins at
controller or contactor coil.
3.Bad connector crimps or faulty

AS measured high, should be ShutdownDri | wiring. Controll
low) vers 4.Driver overcurrent, as set by the | er
4. Open/short circuit (Voltage measured Driver 5 Overcurrent parameter.
low, should be high) 5. See Programmer » Controller
5. Broken wire Setup » Outputs » Driver 5 »
6. No current of the output limit Driver 5 Overcurrent.
Fault types 3-5 are only checked if driver
checks are enabled
Driver 6 Fault
Fault Type(s):
1. Driver short circuit 1.0pen or short on driver load.
15. Driver current exceeded 2.Dirty connector pins at
configured over-current limits controller or contactor coil.
3. Open/short circuit (Voltage 3.Bad connector crimps or faulty
A6 measured high, should be ShutdownDri | wiring. Controll
low) veré 4.Driver overcurrent, as set by the | er
4. Open/short circuit (Voltage measured Driver 6 Overcurrent parameter.
low, should be high) 5. See Programmer » Controller
5. Broken wire Setup » Outputs » Driver 6 »
6. No current of the output limit Driver 6 Overcurrent.
Fault types 3-5 are only checked if driver
checks are enabled
Driver 7 Fault
Fault Type(s):
1. Driver short circuit 1.0pen or short on driver load.
16. Driver current exceeded 2.Dirty connector pins at controller
configured over-current limits or contactor coil.
3. Open/short circuit (Voltage 3.Bad connector crimps or faulty
A7 measured high, should be ShutdownDri | wiring. Controll
low) ver7 4.Driver overcurrent, as set by the er
4. Open/short circuit (Voltage measured Driver 7 Overcurrent parameter.
low, should be high) 5. See Programmer » Controller
5. Broken wire Setup » Outputs » Driver 7 »
6. No current of the output limit Driver 7 Overcurrent.
Fault types 3-5 are only checked if driver
checks are enabled
) ) 1. A Driver Output is used for two
Driver Assignment i .
ShutdownDri | or more functions. Controll
A-8 | Fault Type(s): 5
ver 2. See Programmer » Controller er

Driver number that caused the fault.

Setup » 10 Assignments » Coll
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Drivers:

Main Contactor Driver

EM Brake Driver
Hydraulic Contactor Driver

Coil Supply
Coil_Supply_Fault
Fault Type(s): 1. Short on driver loads.
5. Short to B- or hardware fault. 2. Dirty connector pins at
6. Driver short-circuit causes coil open controller or device. Controll
A-9 . ShutdownAll: )
circuit. 3. Bad connector crimps or faulty | er
7. Coil Supply startup enable check wiring.
failed. 4. Controller is defective.
8. Coil Supply startup disable check
failed.
1. Analog 1 input voltage is above
the parameter setting of Analog
) 1 High.
Fault Action: . _
ANALOG 1 OUT OF RANGE 2. Analog 1 input voltage is below
None, unless .
Analog_ 1 Out_Of Range . the parameter setting of Analog 1
a fault action Controll
B-1 | Fault Type(s): . Low.
is er
3. Above High limit. 3. See Programmer » Controller
- programmed
4. Below Low limit. in VeL Setup » Inputs » Analog 1.
in .
4. See Programmer » Controller
Setup » Inputs » Configure »
Analog 1 Low / Analog 1 High.
ANALOG 2 OUT OF RANGE
Analog_ 2 _Out_Of Range See Analog 1 Control
ontro
B-2 | Fault Type(s): Out of See Analog 1 Out of Range.
er
3. Above High limit. Range.
4. Below Low limit.
ANALOG 3 OUT OF RANGE
Analog_ 3 Out_Of Range See Analog 1 Control
ontro
B-3 | Fault Type(s): Out of See Analog 1 Out of Range.
er
3. Above High limit. Range.
4. Below Low limit.
ANALOG 4 OUT OF RANGE
Analog_4 Out Of Range See Analog 1 Control
ontro
B-4 | Fault Type(s): Out of See Analog 1 Out of Range.
er
3. Above High limit. Range.

4. Below Low limit.
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ANALOG 5 OUT OF RANGE

Analog_ 5 Out_Of Range See Analog 1 Control
ontro
B-5 | Fault Type(s): Out of See Analog 1 Out of Range. o
3. Above High limit. Range.
4. Below Low limit.
ANALOG 6 OUT OF RANGE
Analog_ 6_Out_Of_Range See Analog 1 Controll
ontro
B-6 | Fault Type(s): Out of See Analog 1 Out of Range.
er
3. Above High limit. Range.
4. Below Low limit.
ANALOG 7 OUT OF RANGE
Analog_ 7_Out_Of_Range See Analog 1 Control
ontro
B-7 | Fault Type(s): Out of See Analog 1 Out of Range.
er
3. Above High limit. Range.
4. Below Low limit.
ANALOG 8 OUT OF RANGE
Analog_ 8 Out_Of_Range See Analog 1 Control
ontro
B-8 | Fault Type(s): Out of See Analog 1 Out of Range.
er
3. Above High limit. Range.
4. Below Low limit.
ANALOG 9 OUT OF RANGE
Analog_ 9 Out Of Range See Analog 1 Control
B-9 | Fault Type(s): Out of See Analog 1 Out of Range. o
3. Above High limit. Range.
4. Below Low limit.
ANALOG 14 OUT OF RANGE
Analog_ 14 Out_Of Range See Analog 1 Control
B-B | Fault Type(s): Out of See Analog 1 Out of Range. o
3. Above High limit. Range.
4. Below Low limit.
, 1. An Analog input is used for two
Fault Action: .
. or more functions.
Analog Assignment None, unless ) _ )
) . 2. An Analog input is outside the
Analog_Assignment a fault action _ Controll
B-C . range of analog inputs.
Fault Type(s): 9 is er
3. See Programmer » Controller
Analog Input number that caused the fault. | programmed i
in VeL Setup » 10 Assignments »
in .

Controls




ANALOG 18 OUT OF RANGE
Analog_ 18 Out_Of Range See Analog 1 Control
ontro
B-D | Fault Type(s): Out of See Analog 1 Out of Range. o
3. Above High limit. Range.
4. Below Low limit.
ANALOG 19 OUT OF RANGE
Analog_ 19 Out Of Range See Analog 1 Controll
ontro
B-E | Fault Type(s): Out of See Analog 1 Out of Range.
er
3. Above High limit. Range.
4. Below Low limit.
ShutdownMo
) 2. Software and hardware
or
.| branding mismatch.
ShutdownMai ) _
2. For technical support on this
_ nContactor L
Branding Error fault, contact the Curtis distributor | Controll
C-1 . ShutdownEM ]
Branding_Error Brak where you obtained your er
rake
controller or the Curtis
ShutdownThr o
sales-support office in your
ottle .
region.
FullBrake
Set: See
BMS Cutback
Fault Type
BMS_Cutback
- Clear: .
Fault Type(s): A cutback based on cell loading
C-2 Resolve Battery
4. Battery Current Cutback. has occurred.
battery or
5. Low Cell Cutback.
. battery cell
6. High Cell Cutback. .
issue.
See Analog 1
PWM Input 10 Out of Range Controll
C-5 Out of See Analog 1 Out of Range.
PWM_Input_10_Out_Of Range er
Range.
ANALOG 31 OUT OF RANGE
Analog_ 31 Out_Of Range See Analog 1 Control
ontro
C-7 | Fault Type(s): Out of See Analog 1 Out of Range.
er
3. Above High limit. Range.
4. Below Low limit.
1. Mistuned Dual Drive CAN
i parameters. Controll
C-8 | Invalid_CAN_Port NO ACTION L
- - 2. Conflicting CAN Node IDs for er
Dual Drive.
See the associated VCL
Functions,
) Controll
C-9 | VCL Watchdog NO ACTION | « Set_ Watchdog_ Timeout().
er
» Set_ Watchdog_Fault_Action().
* Kick_ Watchdog().
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PWM Input 28 Out of Range

PWM _Input_28 Out of Range

Fault Type(s):

6. The input is disconnected.

7. The measured input frequency is below
the (PWM_Input_28 Low_ Frequency) —
(PWM_Input_28 Frequency_ Fault_
Tolerance).

8. The measured input frequency is above

Fault Action:
None, unless

1. This fault diagnostic execution
cycles every 4msec. The input
is considered disconnected if no

cB the (PWM__ Input_28 High_Frequency) + a fault action | PWM signal occurs for 16msec or | Controll
(PWM_Input_28 Frequency_ Fault_ is the measurements are not er
Tolerance). programmed | updated every 16msec.
9. The measured duty cycle is below set in VCL. 2. Mistuned parameters.
limits, (PWM __ Input_28 Low_Duty_ Cycle) 3. Faulty wiring.
— (PWM _Input_28 Duty Cycle_Fault_
Tolerance).
10. The measured duty cycle is above set
limits, (PWM__ Input_28 High_Duty Cycle)
+ (PWM_Input_28 Duty Cycle_Fault_
Tolerance).
PWM Input 29 Out of Range
PWM_Input_29 Out_of Range
Fault Type(s):
4. The input is disconnected.
5. The measured input frequency is below
the (PWM_Input_29 Low_ Frequency) —
(PWM _ Input_29 Frequency_ Fault_ 1. This fault diagnostic execution
Tolerance). Fault Action: | cycles every 4msec. The input
6. The measured input frequency is above | None, unless | is considered disconnected if no
cc the (PWM_Input_29 High_ Frequency) + a fault action | PWM signal occurs for 16msec or | Controll
(PWM__ Input_29 Frequency_ Fault_ is the measurements are not er
Tolerance). programmed | updated every 16msec.
4 = The measured duty cycle is below set in VCL. 2. Mistuned parameters.

limits, (PWM _Input_29 Low_Duty Cycle)
— (PWM_Input_29 Duty Cycle_Fault_
Tolerance).

5 = The measured duty cycle is above set
limits, (PWM_ Input_29 High_Duty Cycle)
+ (PWM_Input_29 Duty Cycle_ Fault_
Tolerance).

3. Faulty wiring.
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Primary State Error

Primary_State Error

Fault Type(s):

These are internal issues either occurring
during startup, parameter initialization,
secondary micro update or other runtime
issues.

1. PRIMARY_DEVICE_ STARTUP =0,

2 = PRIMARY_WAIT_KSI_ STABLE,

3 = PRIMARY_DEVICE_ STARTUP_

VALID,
4 = PRIMARY_INITIALIZE_
PARAMETERS, )
NO_ACTION | Set: Internal error with the
5 = PRIMARY_WAIT_FOR - ) ) Controll
C-D - - - (controller is | controller. Kindly reset controller.
FIRST_SIGNALS, er
- not operable) | Clear: Reset controller
6 = PRIMARY_WAIT_FOR_
SUPERVISOR,
7 = PRIMARY_RESTORE_
PARAMETER_FAIL,
8 = PRIMARY_SUPERVISOR_ FIRST_
SIGNALS_ERROR,
9 = PRIMARY_SUPERVISOR_
STARTUP_ERROR,
10 = PRIMARY_STARTUP_ TIMER_
FAILURE,
11 = PRIMARY_WAIT_CAN_
HANDSHAKING_DONE,
12 = PRIMARY_RUNNING
The associated fault diagnostic
with the assigned lift-input source
triggers this fault.
For example:
If the Lift_Input_Source is an
analog input, then any faults
detected by the respective Input
) fault diagnostics are cascaded
Lift Input Fault ) L Controll
D-1 ) ShutdownLift | and reported within this fault
Lift_Input er

code.

Set: Faults from the respective/
assigned “Lift_Input_Source” are
cascaded and reported.

Clear: Resolve any input
assignment conflict, or out of
range faults, then Reset
Controller.
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ShutdownMo
tor

. ShutdownMai
Phase PWM Mismatch )
] nContactor Set: The difference between the
Phase_ PWM_Mismatch
ShutdownEM | commanded phase PWM duty
Fault Type(s): ) Controll
D-2 Brake cycle and the measured is greater
0 = U phase. er
ShutdownThr | than allowed.
1 =V phase.
ottle Clear: Reset Controller.
2 = W phase.
FullBrake
ShutdownPu
mp
ShutdownMo
tor
ShutdownMai
nContactor The OS (device profile, .cdev file)
o ShutdownEM | is incompatible with the controller.
Hardware Compatibility . Controll
D-3 o Brake The loaded software (.cdev) is not
Hardware_Compatibility ) . er
ShutdownThr | compatible with the controller
ottle hardware.
FullBrake
ShutdownPu
mp
The associated fault diagnostic
with the assigned lift-input source
triggers this fault.
For example:
If the Lift_Input_Source is an
analog input, then any faults
detected by the respective Input
fault diagnostics are cascaded
Lower Input Fault ShutdownLo o Controll
D-4 and reported within this fault
Lower_Input wer er

code.

Set: Faults from the respective/
assigned “Lift_Input_Source” are
cascaded and reported.

Clear: Resolve any input
assignment conflict, or out of
range faults, then Reset
Controller.




Hazardous Movement
Hazardous_Movement

Fault Type(s):

1 = The motor speed is in the opposite
direction of the speed request and the
motor fails to accelerate in the correct
direction for a programmed time. In the
event of a change to neutral, this hazard
will be detected if the motor fails to

Set: This fault detects hazardous
movement when the motor is
requested to be moving.

The first hazard is a motor that is
not able to slow down if the
throttle goes to zero or the
direction switch is not in the
direction of travel.

The second hazard is a motor

7. Run Time Check Failure, bad data
received from the IMU

8. Gyro Cal out of range, maximum
calibration offset exceeded.

type.
Clear: Cycle KSI

accelerate toward zero speed for a Shutdownint Controll
D-6 ) that accelerates the wrong way or
programmed time. erlock er
L ) goes too fast.
2 = The acceleration is in the opposite ,
. ) . Note: This fault only occurs when
direction of the difference between the o
the Control Mode Select is in
operator speed request and the motor
) Speed_Mode, Speed_Mode_
speed. The speed in the commanded
. Express, or Servo_Mode.
direction is greater than the commanded
Clear: Reset Controller.
speed by more than a parameter . ] .
Setting Hazardous_Direction_
(Hazardous_Speed) for a programmed i o
) Response_ Time = 0 will disable
time (Hazardous_ Throttle_ Response_
) these checks
Time).
IMU Failure
IMU_Failure ) .
Check if configured correctly or
Fault Type(s): o .
L ) the vehicle is moving when
5. SPI Communication Failure . .
i ) calibrating. Controll
D-D | 6. Curtis Factory Self Test Failure NO_ACTION
Set: Internally set as per fault er

Tabnuua ycTtpaHeHMA HencnpaBHOCTen KOHTponnepa 1232SE (pyneBoro

ynpaBrieHus)
FLASH | SuB CLEAR STEER FAULT TRACTION
FAULT NAME POSSIBLE CAUSE
CODE | CODE CONDITION ACTION FAULT ACTION
An internal hardware error has
been detected; controller
1 1 Hardware Fault ] Cycle KSl. Shutdown. 1 = Stop.
defective.
1. External short of phase U, V, or W
Controller )
12 1 motor connection. Cycle KSI. Shutdown. 1 = Stop.
Overcurrent 1 )
2. Controller defective.
1. External short of phase U, V, or W
Controller motor connection.
12 2 ) Cycle KSI. Shutdown. 1 = Stop.
Overcurrent 2 2. Motor parameters are mis-tuned.
3. Controller defective.
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Current Sensor

1. Leakage to vehicle frame from phase

13 Eault U, V, or W (short in motor stator). Cycle KSI. Shutdown. 1 = Stop.
au
2. Controller defective.
1. External load on capacitor bank (B+
connection terminal) that prevents the

14 Precharge _ ) Cycle KSI. Shutdown. 1 = Stop.

capacitor bank from charging.
2. Controller defective.
Bring )
. . . Warning 3=No
Controller Severe | Controller is operating in an heatsinktem .
15 ) Only. action.
Undertemp extreme environment. P above
-35°C.
1. Improper mounting of controller.
Controller Severe | 2. Excessive load on vehicle.
16 ) o Cycle KSI. Shutdown. 1 = Stop.
Overtemp 3. Controller is operating in an extreme
environment.
1. Battery or battery cables or battery
connections defective.
2. Excessive non-controller system
Severe )
17 drain on battery. Cycle KSI. Shutdown. 1 = Stop.
Undervoltage ) ) o
3. Battery disconnected while driving.
4. Blown B+ fuse or steer contactor did
not close.
1. Battery or battery cable resistance too
Severe high for a given regen current.
18 ) ) Cycle KSI. Shutdown. 1 = Stop.
Overvoltage 2. Battery disconnected while regen
braking.
2 = Reduce
1. Improper mounting or cooling of . speed.
Heatsink
Controller controller. (Max speed
. . temp < . .

22 Overtemp 2. Excessive load on vehicle. 85°C Warning Only. | reduced linearly
3. Controller is operating in an extreme ' from 100% at
environment. 85°C to 0% at

95°C.)
] External load impedance on the Hold then
25 5V Supply Failure . Cycle KSI. 1 = Stop.
+5V supply is too low. Shutdown.
10V Supply External load impedance on the Warning then
26 ) . Cycle KSI. 1 = Stop.
Failure +10V supply is too low. Shutdown.
1. Motor is operating in an extreme
Severe Motor _ )
environment. Warning then

27 Over Temp Cycle KSI. 1 = Stop.
2. Motor Temperature Control Shutdown.
parameters are mis-tuned.

] o Steer motor
1. Motor is operating in an extreme
. temperature
Motor Temp environment. _ 2 = Reduce
28 < Warning Only.
Hot Cutback 2. Motor Temperature Control speed.
_ programme
parameters are mis-tuned. q
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Temperatur
e Hot.

o Motor temp 2 = Reduce
1. Motor thermistor is not connected . Lo
input within speed.
properly.
L the normal (Max speed
Motor Temp 2. If the application does not use a ) )
29 . operating Warning Only. reduced to
Sensor Fault motor thermistor, the Motor Temperature
range. Sensor Fault
Sensor Enable parameter should be
Traction
programmed Off.
Cutback.)
1. Open or short on driver load. Warning
Contactor ) )
31 2. Dirty connector pins. Cycle KSI. then 1 = Stop.
Open/Short ) .
3. Bad crimps or faulty wiring. Shutdown.
1. External load impedance on the fault )
Fault Output ) Warning then
35 output is too low. Cycle KSI. 1 = Stop.
Open/Short ) Shutdown.
2. Controller defective.
1. Stalled steer motor.
2. Steer motor encoder failure. Warning
36 Motor Stalled 3. Bad crimps or faulty wiring. Cycle KSI. then 1 = Stop.
4. Problems with power supply of the Shutdown.
steer motor encoder.
1. Motor phase is open.
2. Bad crimps or faulty motor cable Warning then
37 Motor Open - Cycle KSI. 1 = Stop.
wiring. Shutdown.
3. Controller defective.
1. Steer contactor tips are welded
closed.
Contactor 2. An alternative voltage path (such as
38 ] ) Cycle KSI. Shutdown. 1 = Stop.
Welded an external precharge resistor) is
providing a current to the capacitor bank
(B+ terminal).
1. Steer contactor was closed
temporarily, but then opened. .
i . Warning
2. Steer contactor tips are oxidized.
39 Contactor Opened _ then
3. An external load on the capacitor
) Shutdown.
bank (B+ terminal) that prevents the
bank from charging.
1. Steer contactor did not close.
. 2. Steer contactor tips are oxidized.
Contactor Did Not )
39 cl 3. An external load on the capacitor Cycle KSI. Shutdown. 1 = Stop.
ose
bank (B+ terminal) that prevents the
bank from charging.
Command Command input device’s Analog 1 Hold th
old then
41 Analogl Out of input (pin 8) is out of range. Cycle KSI. 1 = Stop.
Shutdown.
Range
Command Command input device’s Analog 3 Hold then
42 . . . Cycle KSI. 1 = Stop.
Analog3 Out of input (pin 19) is out of range. Shutdown.
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Range

Feedback ) o,
Command input device’s Analog 5 Hold then
43 Analog5 Out of | . ) ) Cycle KSlI. 1 = Stop.
input (pin 16) is out of range. Shutdown.
Range
Feedback Analogé | Command input device’s Analog 6 Hold then
44 . . . Cycle KSI. 1 = Stop.
Out of Range input (pin 17) is out of range. Shutdown.
1222 CAN NMT State did not go Warning and
CANNot ) o )
45 . operational within 80 ms of interlock Cycle KSI. drop fault 1 = Stop.
Operational , :
being applied. output.
1. New software loaded into EEPROM
memory.
EEPROM CRC . )
46 Fault 2. Try using function “Restore to Factory | Cycle KSI. Shutdown. 1 = Stop.
au
Defaults” to clear fault.
3. Controller defective.
Sin/Cos 1. Sin/Cos Sensor defective.
) Hold then
47 command 2. Sin/Cos Sensor parameters are Cycle KSI. 1 = Stop.
) Shutdown.
sensor mis-tuned.
1. Sawtooth Sensor defective.
Sawtooth Hold then
47 2. Sawtooth Sensor parameters are Cycle KSI. 1 = Stop.
Command Sensor ) Shutdown.
mis-tuned.
) 1. Sin/Cos Sensor defective.
Sin/Cos Feedback ) Hold then
48 2. Sin/Cos Sensor parameters are Cycle KSI. 1 = Stop.
sensor ) Shutdown.
mis-tuned.
1. Sawtooth Sensor defective.
Sawtooth Hold then
48 2. Sawtooth Sensor parameters are Cycle KSI. 1 = Stop.
Feedback Sensor ) Shutdown.
mis-tuned.
A parameter value or the software
was changed that required a
Parameter power cycle. This fault is set
49 ] . Cycle KSI. Shutdown. 1 = Stop.
Change Fault automatically to force the vehicle
operator to cycle power, for safety
purposes.
1. When the interlock switch inputs are a
i ) Interlock
crossed configuration (N.O. and N.C.),
_ _ Input 1 <> Interlock =
Interlock Switch the two inputs are checked.
o1 . . L , _ Interlock Off. 1 = Stop.
Supervision Afault is set if Switch 1 (pin 9) =Switch 3 | (3
nput 3.
(pin 11). P
2. Interlock switch defective.
1. When the wheel position is not close
to home, the redundant home switch
) inputs are checked and a fault is set if )
Home Switch ] Warning then
52 B they disagree. Cycle KSI. 1 = Stop.
Supervision Shutdown.
2. Home switch defective.
3. For 360° steering, parameter Homing
Cam Angle (deg) not set correctly.
53 Home Position | Home switch defective. Cycle KSI. Shutdown. 1 = Stop.
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Not Found

Home reference

1. Home switch defective.

Warning then

54 2. For 360° steering, parameter Homing | Cycle KSI. 1 = Stop.
Tolerance Fault Shutdown.
Cam Angle (deg) not set correctly.
Steer Command Command input device defective. Hold then
55 o Cycle KSI. 1 = Stop.
Supervision Shutdown.
Wheel Position Position feedback device Hold then
56 o . Cycle KSI. 1 = Stop.
Supervision defective. Shutdown.
The external load on the 5V
5V Current Out of | supply is drawing either too much Hold then
69 . Cycle KSI. 1 = Stop.
Range or too little current. Shutdown.
Reserved for future use.
71 Software Fault 1
1. Software defective.
71 Software Fault 2 ) Cycle KSI. Shutdown. 1 = Stop.
2. Controller defective.
71 Software Fault 3 Reserved for future use.
1. Software defective.
71 Software Fault 4 ) Cycle KSI. Shutdown. 1 = Stop.
2. Controller defective.
1. Software defective.
71 Software Fault 5 ) Cycle KSI. Shutdown. 1 = Stop.
2. Controller defective.
) Communication between the traction Warning then
72 PDO1 Timeout Cycle KSI. 1 = Stop.
controller and the 1222 has halted. Shutdown.
Communication from the CAN )
) . . Warning then
72 PDO2 Timeout device sending the PDO2 Cycle KSI. 1 = Stop.
Shutdown.
message to the 1222 has halted.
Communication from the CAN device )
) . Warning then
72 PDO3 Timeout sending the PDO3 message to the 1222 | Cycle KSI. 1 = Stop.
Shutdown.
has halted.
Communication from the CAN device )
) . Warning then
72 PDO4 Timeout sending the PDO4 message to the 1222 | Cycle KSI. 1 = Stop.
Shutdown.
has halted.
1. Position feedback device defective. )
. Warning then
73 Following Error 2. Steer motor stalled. Cycle KSI. 1 = Stop.
Shutdown.
3. Steer motor encoder failed.
Hardware 1. New software loaded.
74 Software 2. Controller hardware cannot use the Cycle KSI. Shutdown. 1 = Stop.
Mismatch loaded software.
1. Parameter settings are in conflict with
Parameter
75 ] each other. Cycle KSI. Shutdown. 1 = Stop.
Conflict

2. Parameter setting out of range.
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b. Oucnnen (pnuTpak ¢ KOHTponnepom Inmotion)

CocTosiHMe 3apsija akkymynstopa oTobpaxaeTcs B NeBOM 4acTu gucnnes B Buae nuktorpammbl (puc. 21). Ecnm
aKKyMynaTop MOMHOCTBIO 3apsbkeH, MHAukaTop nokasbiBaer 100 %. Korga 3apsig akkymynstopa gocturaet 20 % oT
MakcMMmyMa, 3aropaeTcsi CUMBON akkymynsitopa (TpeTuin cnesa Ha Puc. 21), curHanuavpysl, 4Tto akkymynsitop Tpebyet
3apsagku. Korga 3apsg akkymynsitopa gocturaeT 10 % OT MakcMmyma, 3aropaercs 3anpeLuarowmii CUMBON (YeTBepThIN
cneBa Ha Puc. 21). ®yHKUMM BbIABUXEHWS MadTbl, MOABEMA W HAKIOHA BWUM CTAHOBATCA HEOOCTYMHbI, HO MPU 3TOM
BO3MOXHO ABUXEHWE C OFPaHUYEHHON CKOPOCTbHO.

Korga akkymynatop wu3BnedeH, uHaukatop Oyaet oTtobpaxatb kop 133. lNepemelueHne HEAOCTYMNHO, HO BO3MOXHO
BbIABMXEHNE MavThl (Bnepeq / Ha3ag).

CnpaBa oT gucnnes ectb KHOMKU HaBUraumm Anst BbIoopa pasHbIX PEXUMOB. AKTUBHBIN pabouunii pexum otobpaxaeTcs B
BEPXHel YacTu gucnnes u ¢ ykasatenem ctpenku. Bl MoxeTe nepekntoyats cnegytolume pexvuMbl, Bbibupasi nx KHonkamm
HaBuraumm:

P Mode PEeXnM BbICOKOW CKOPOCTHU MakcumarnbHasi CKOpPOCTb

ABWXeHnsa 9,5 km/u

E Mode HOPMarbHbI PeXnUm MakcumarnbHas CKOpPOCTb

OBWXeHNa 7,6 km/4

S Mode 3KOHOMUYHBIN PEXUM MakcumarnbHas CKOpPOCTb

OBWXeHna 5,7 km/y

[Mpun nepeknioyeHnn B 3KOHOMUYHBIN PEXUM 3aropaeTcs CUMBON 3aMeaneHHoro xoga (nepsbin cnesa Ha Puc. 24).

Puc. 24: Oucnnen Inmotion

CumBon 3ameaneHHoro xoaa: 3aropaeTcs, koraa pydTpak paboTaeTt B pexkrMe HU3KOW CKOPOCTUM (3aMefieHHOro xoaa).
CuvmBON raeyHoro kntova: 3aropaeTcsi Npyu NOSIBNEHNWN HEUCNPABHOCTH.

CumBon akkymynatopa: 3aropaeTcs, Koraa 3apsif, akkyMmynartopa MmeHee unm paseH 20 %.

CumBon 6nokMpoBKu noabeMa: 3aropaeTcs, Koraa 3apsag akkymynatopa meHee unu paeseH 10 %.

CumBon cuaeHbst: 3aropaercs, Koraa onepaTtop BCTaeT C CUAEHbS.

CumBOn CTOAHOYHOTO TOPMO3a: 3aropaeTcs, Korga onepartop BKIHOYAET CTOSTHOYHbIA TOPMO3.
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KHonka

HanmeHoBaHue

KHOMKHU

DYHKLUN KHOMKMU

BBEPX

HaxMuTe Ha KHOMKy, 4TOObl MPOKPYTUTL Kypcop BBEPX MO 3KpaHy Unu
YBENWUYUTL 3anncbiBaemMoe 3HavyeHue BbiGpaHHOro napameTtpa. 3ajaet
S Mode (SKOHOMWYHBIN pexuM), Korga Ha gucnnee oTobpaxaeTcs

9KpaH MeHI0.

BJIEBO

HaxmuTe Ha KHOMKy, 4TOObl MPOKPYTUTb KYpCOp BREBO MO 3KpaHy.
3apaet P Mode (pexum BbICOKOW CKOpPOCTW), KOrga Ha aucnnee

oTobpaxaeTcs 3KpaH MEH}0.

BIMNPABO

HaxMute Ha KHOMKy, 4TOGbl NPOKPYTWUTL KypCOp BMpaBO MO 3KpaHy.
3agaer E Mode (HopmanbHbIi pexum), Korga Ha gucnnee

0T06pa>KaeTc;| 9KpaH MeHI0.

BHN3

Haxmute Ha KHOMKy, YTOObl NMPOKPYTUTb KypCOp BHW3 MO 3KPaHy Wru
YMEHbLUMTb 3anncbiBaemoe 3HaveHne BbibpaHHoro napameTpa. 3agaet
Turtle Mode (pexvm 3ameaneHHoOro xoga), Korga Ha gucnnee

0T06pa>KaeT09| 9KpaH MeHI0.

OTMEHA

HaxmuTte Ha KHOIKY, 4TOObl OTMEHWUTbL BBeAEeHHOe 3HadeHue. Korga
MEHI Bbl6paH0, Ha)xaTue 9TOM KHOMKM BO3BpallaeT Auchnnenm K

npenbiayLieMy MeHIo.

00090 0 Q C

NMOATBEPXOEHNE

HaxmuTe Ha KHOIKY, YTOObI noaTBepauTb BBeAeHHoe 3HadeHne. Korga
MEHI Bbl6paH0, Ha)kaTWe 3TON KHOMKW OTKPbIBAET MEHIO, 0To6pa>|<a$|

€ro Ha gucnnee.
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Tabnuua 11: OnucaHue 3NeKTpUYEeCKUX KOMMOHEHTOB (pUYTpak ¢ KOHTponnepom Inmotion)

Code Item Code Item
GB Battery 48V/480AH S15 Mast limit switch
S Emergency button C1 Capacitor
Mt Traction motor Cc2 Capacitor
Mp Pump motor HA1 Horn
Ms Steering motor HL1 Warning signal light
Es Steering controller HL2/HL3 Front lamp
Et Traction controller HL4 Brake signal light
P Display HC Camera
SQ 0° proximity switch SF Flasher
SR Steering wheel HD Display
S1 Horn switch HL5 Left signal light
FUO1 Fuse 300A HL6 Right signal light
FUO02 Fuse 300A HL7 Reversing light
Ep Pump controller HA2 Buzzer
AS Accelerator K1 Horn relay
SY Key switch K2 Brake relay
FU2 Fuse 10A K3 Astern relay
YB Electromagnetic brake KM Main contactor
B DC converter FUO3 Fuse 30A
S2 Pedal switch Md Remote module
FU1 Fuse 10A
S17 Lamp switch
S7 Travel speed limit switch
S8 Battery monitor switch
S9 Lift switch
S10 Tilt switch
S11 Travel FW./BW. switch
S12 Left/right switch
S14 Mast speed limit switch
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Tabnuua yctpaHeHUs HeMcrnpaBHOCTEU KOHTporsepa Inmotion

FAULT
FAULT DISPLAYED ON SCREEN CLEAR CONDITIONS
CODE
ERROR
20 Incorrect start Release pedal switch

Accelerator pedal switch active before key on

ERROR

21 Incorrect start Turn off the direction switch
Accelerator pedal switch active before key on
ERROR
27 Forward switch and reverse switch active at | Direction switch fault
the same time
ERROR .
Throttle fault or analog need to be calibrated
23 Throttle analog value out of range
ERROR .
Throttle fault or analog need to be calibrated
24 Throttle analog fault
1. Check whether the insulation of CAN
communication line 33/ 21 is good and whether the
resistance between line 33 and 21 is 60Q;
2. If there is a remote module, remove it first and
then test it;
3. Check whether each controller does not work (for
example, check whether the controller fault indicator
is on);
ERROR 4. Monitor whether there are error frames in
31 Traction controller the can system. If so, eliminate the error
CAN communication fault frames (such as lithium battery can
interference). If there is interference in DC
pump control, shield the communication fault;
[other communication problems can also be
detected by this method, such as the
vehicle is in normal use but the instrument
direction display is stuck, or there is no
lifting tilt but the walking is normal and the
instrument has no fault code]
32 ERROR Charge the battery.
Battery voltage low
34 ERROR Abnormal 12V/ 5V power supply line of controller.
CPU fault
ERROR
35 Multiple pump action switches are activated at | Reset the pump control switch

the same time
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ERROR

36 Incorrect start Reset tilt switch
Tilt switch active before key on
ERROR
37 Incorrect start Reset side switch
Side switch active before key on
ERROR
38 Incorrect start Reset attachment switch
Attachment switch active before key on
ERROR
39 Incorrect start Reset lift switch
Lift switch active before key on
ERROR
40 Incorrect start Reset Reach In/Out switch
Reach In/Out switch active before key on
41 E_RROR Lift analog fault or need to be calibrated
Lift analog value out of range
42 ERROR Reach pot analog fault or need to be calibrated
Reach pot analog value out of range
43 E_RROR Tilt pot analog fault or need to be calibrated
Tilt pot analog value out of range
44 EBROR Side Pot analog fault or need to be calibrated
Side Pot analog value out of range
1. Compare whether the monitored temperature of
WARNING the controller is significantly different from the actual
81 Traction controller temperature is low temperature;
2. The controller is defective.
1. Compare whether the monitored temperature of
the controller is significantly different from the actual
temperature;
2. Check whether sufficient silicone grease is
applied between the controller and the electric
WARNING control aluminum plate and between the electric
82 Traction controller temperature is high control aluminum plate and the truck;
3. Check whether the operating current of the
controller is significantly higher than the
commissioning current (it can be asked from
relevant technical personnel);
4. The controller is defective.
ERROR .
. Traction controller temperature sensor fault
83 Traction controller temperature sensor fault
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WARNING

[refer to the inspection method when ACS controller

84 Traction motor temperature is low reports 86 fault]

1. Compare whether the monitoring temperature of
the controller is significantly different from the actual
temperature;

2. Check the wiring from the controller to the motor
temperature sensor for open circuit or poor
insulation;

3. Measure whether the resistance value of the

85 WARNING motor temperature sensor is normal (the resistance

Traction motor temperature is high value is about 600Q at room temperature), and
whether the insulation with the motor line and truck
is normal;

4. Check whether the operating current of the
controller is significantly higher than the
commissioning current (it can be asked from
relevant technical personnel);

5. The controller is defective.

1. Compare whether the monitoring temperature of
the controller is significantly different from the actual
temperature;

2. Check the wiring from the controller to the motor
temperature sensor for open circuit or poor

ERROR insulation;

86 Traction motor tenperature sensor fault 3. Measure whether the resistance value of the
motor temperature sensor is normal (the resistance
value is about 600Q at room temperature), and
whether the insulation with the motor line and truck
is normal;

4. The controller is defective.

1. Check the wiring from motor encoder to controller
for open circuit or poor insulation;

2. Check whether the encoder is installed in place or

87 ERROR installed in the opposite direction;

Traction motor encoder fault 3. Replace the encoder (for the newly replaced
encoder, confirm whether the wiring definition is
consistent with the original encoder);

4. The controller is defective.

WARNING 1. Measure the battery voltage;

88 DC bus voltage of traction controller is high 2. Check the cable for looseness or poor insulation.
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WARNING 1. Measure the battery voltage;
89 DC bus voltage of traction controller is low 2. Check the cable for looseness or poor insulation.
WARNING ) ,
i .| For protection after refreshing the program, restart
The default value of the traction controller is
90 the key.
updated
Low battery power, low voltage, motor over
temperature or controller over temperature, and the
vehicle limits the output. Find out the cause
WARNING .
91 ) o according to other fault codes reported at the same
Traction drive limit i
time.
1. Measure whether there is battery voltage on the
28 pin line of the controller (it is necessary to turn on
the key switch for measurement);
2. Measure whether the insulation of line 29/4 /16 /
ERROR .
. . 24/ 25 is good;
97 Open drain of traction output open or short . . .
3. Measure the resistance between pin 29 and line
4/ 16/ 24/ 25 respectively (the normal resistance
value is determined according to the specific wiring);
4. The controller is defective.
WARNING [refer to the inspection method when ACS controller
98 Traction controller over current or short reports 101 fault]
1. Check whether the motor line has open circuit or
ERROR . .
. poor insulation;
101 Traction controller short .
2. Controller failure.
1. Compare whether the monitoring temperature of
the controller is significantly different from the actual
temperature;
2. Check whether sufficient silicone grease is
applied between the controller and the electric
102 ERROR control aluminum plate and between the electric

Traction controller temperature is high cutback

control aluminum plate and the truck;

3. Check whether the operating current of the
than the
(it can be asked from

controller is  significantly  higher
commissioning current
relevant technical personnel);

4. The controller is defective.
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1. Compare whether the monitored temperature of
the controller is significantly different from the actual
temperature;

2. Check the wiring from the controller to the motor
temperature sensor for open circuit or poor
insulation;

3. Measure whether the resistance value of the

103 ERROR motor temperature sensor is normal (the resistance
Traction motor temperature is high cutback value is about 600Q at room temperature), and
whether the insulation with the motor line and truck
is normal,
4. Check whether the operating current of the
controller is significantly  higher than the
commissioning current (it can be asked from
relevant technical personnel);
5. The controller is defective.
104 ERROR [refer to the inspection method when ACS controller

Traction controller over current reports 101 fault]

1. Check whether the battery voltage is too low;

2. Check whether the precharge resistance is

normal;

3. Measure whether the insulation between the
105 ERROR motor line and the truck is normal;

Traction controller precharge failed 4. Check whether there are other wiring (including
the power line connected to the pump control) on the
controller B+ terminal except the normal contactor
copper bar. If so, remove it first and then test;

5. The controller is defective.
ERROR
) . 1. Measure the battery voltage;
110 DC bus voltage of traction controller is low ) )
2. Check the cable for looseness or poor insulation.
cutback
ERROR
) o 1. Measure the battery voltage;
111 DC bus voltage of traction controller is high . )
2. Check the cable for looseness or poor insulation.
cutback

ERROR )

o ) Reset the safety pedal switch.
113 The safety pedal switch is activated at start-up
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114

ERROR
Internal power supply error

1. Check whether the wiring from the accelerator to
the controller has poor insulation, unplug the
accelerator plug-in, and test whether there is still
code 114 (if yes, go to the next step, if not, it is
accelerator fault);

2. Check whether the wiring from the motor encoder
to the controller has poor insulation, unplug the
motor encoder plug-in, and test whether there is 114
code (if yes, proceed to the next step; if not, it is the
motor encoder fault);

3. Check whether the wiring from the lifting speed
regulation sensor to the controller has poor
insulation, unplug the lifting speed regulation sensor
plug-in, and test whether there is still code 114 (if
there is, proceed to the next step, if there is no, it is
accelerator fault) [it is not necessary to check if there
is no lifting speed regulation function or semi AC
vehicle];

4. Controller failure.

121

WARNING
Pump controller temperature is low

1. Compare whether the monitored temperature of
the controller is significantly different from the actual
temperature;

2. The controller is defective

122

WARNING
Pump controller temperature is high

1. Compare whether the monitoring temperature of
the controller is significantly different from the actual
temperature;

2. Check whether sufficient silicone grease is
applied between the controller and the electric
control aluminum plate and between the electric
control aluminum plate and the truck;

3. Check whether the operating current of the
controller is significantly  higher than the
commissioning current (it can be asked from
relevant technical personnel);

4. The controller is defective.

123

ERROR
Pump controller temperature sensor fault

Pump controller temperature sensor fault
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124

WARNING
Pump motor temperature is low

1. Compare whether the monitoring temperature of
the controller is significantly different from the actual
temperature;

2. Check the wiring from the controller to the motor
temperature sensor for open circuit or poor
insulation;

3. Measure whether the resistance value of the
motor temperature sensor is normal (the resistance
value is about 600Q at room temperature), and
whether the insulation with the motor line and truck
is normal;

4. The controller is defective.

125

WARNING
Pump motor temperature is high

1. Compare whether the monitoring temperature of
the controller is significantly different from the actual
temperature;

2. Check the wiring from the controller to the motor
temperature sensor for open circuit or poor
insulation;

3. Measure whether the resistance value of the
motor temperature sensor is normal (the resistance
value is about 600Q at room temperature), and
whether the insulation with the motor line and truck
is normal;

4. Check whether the operating current of the
controller is significantly higher than the
commissioning current (it can be asked from
relevant technical personnel);

5. The controller is defective.

126

ERROR
Pump motor temperature sensor fault

1. Compare whether the monitoring temperature of
the controller is significantly different from the actual
temperature;

2. Check the wiring from the controller to the motor
temperature sensor for open circuit or poor
insulation;

3. Measure whether the resistance value of the
motor temperature sensor is normal (the resistance
value is about 600Q at room temperature), and
whether the insulation with the motor line and truck
is normal,

4. The controller is defective.
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1. Check the wiring from motor encoder to controller
for open circuit or poor insulation;
2. Check whether the encoder is installed in place

197 ERROR or installed in the opposite direction;

Pump controller encoder fault 3. Replace the encoder (for the newly replaced
encoder, confirm whether the wiring definition is
consistent with the original encoder);

4. The controller is defective.
128 WARNING 1. Measure the battery voltage;

DC bus voltage of pump controller is high 2. Check the cable for looseness or poor insulation.

WARNING 1. Measure the battery voltage;

129 DC bus voltage of pump controller is low 2. Check the cable for looseness or poor insulation.

WARNING . )

.| For protection after refreshing the program, restart
130 The default value of the pump controller is the k
e key.
updated y
) . Check whether the battery safety switch is damaged
133 Battery safety switch failure X )
or improperly installed.
1. Check whether the wiring from the accelerator to
the controller has poor insulation, unplug the
accelerator plug-in, and test whether there is still
code 114 (if yes, go to the next step, if not, it is
accelerator fault);
2. Check whether the wiring from the motor encoder
to the controller has poor insulation, unplug the
motor encoder plug-in, and test whether there is 114
code (if yes, proceed to the next step; if not, it is the

ERROR

134 motor encoder fault);

CPU fault

3. Check whether the wiring from the lifting speed
the controller has poor
insulation, unplug the lifting speed regulation sensor
plug-in, and test whether there is still code 114 (if
there is, proceed to the next step, if there is no, it is

regulation sensor to

accelerator fault) [it is not necessary to check if there
is no lifting speed regulation function or semi AC
vehicle];

4. Controller failure
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137

ERROR
Open drain of pump output open or short

1. Measure whether there is battery voltage on the
28 pin line of the controller (it is necessary to turn on
the key switch for measurement);

2. Measure whether the insulation of line 29/ 4/ 16/
24/ 25 is good;

3. Measure the resistance between pin 29 and line
4/ 16/ 24/ 25 respectively (the normal resistance
value is determined according to the specific wiring);
4. The controller is defective.

138

WARNING
Pump controller over current or short

1. Check whether the motor line has open circuit or
poor insulation;
2. Controller failure

141

ERROR
Pump controller short

1. Check whether the motor line has open circuit or
poor insulation;
2. Controller failure

142

ERROR
Pump controller temperature is high cutback

1. Compare whether the monitored temperature of
the controller is significantly different from the actual
temperature;

2. Check whether sufficient silicone grease is
applied between the controller and the electric
control aluminum plate and between the electric
control aluminum plate and the truck;

3. Check whether the operating current of the
controller is significantly  higher than the
commissioning current (it can be asked from
relevant technical personnel);

4. The controller is defective.

143

ERROR
Pump motor temperature is high cutback

1. Compare whether the monitoring temperature of
the controller is significantly different from the actual
temperature;

2. Check the wiring from the controller to the motor
temperature sensor for open circuit or poor
insulation;

3. Measure whether the resistance value of the
motor temperature sensor is normal (the resistance
value is about 600Q at room temperature), and
whether the insulation with the motor line and truck
is normal;

4. Check whether the operating current of the
controller is significantly higher than the
commissioning current (it can be asked from
relevant technical personnel);

5. The controller is defective.
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1. Check whether the wiring from the accelerator to
the controller has poor insulation, unplug the
accelerator plug-in, and test whether there is still
code 114 (if yes, go to the next step, if not, it is
accelerator fault);

2. Check whether the wiring from the motor encoder
to the controller has poor insulation, unplug the
motor encoder plug-in, and test whether there is 114
code (if yes, proceed to the next step; if not, it is the

ERROR
144 o . motor encoder fault);

Pump driver internal power failure . .

3. Check whether the wiring from the lifting speed

regulation sensor to the controller has poor

insulation, unplug the lifting speed regulation sensor

plug-in, and test whether there is still code 144 (if

there is, proceed to the next step, if there is no, it is

accelerator fault) [it is ot necessary to check if there

is no lifting speed regulation function or semi AC

vehicle];

4. Controller failure.

1. Check whether the battery voltage is too low;

2. Check whether the precharge resistance is

normal,

3. Measure whether the insulation between the
145 ERROR motor line and the truck is normal;

Pump controller pre-charge failed 4. Check whether there are other wiring (including
the power line connected to the pump control) on the
controller B+ terminal except the normal contactor
copper bar. If so, remove it first and then test;

5. The controller is defective.
ERROR
. 1. Measure the battery voltage;
150 DC bus voltage of pump controller is low i i
2. Check the cable for looseness or poor insulation.
cutback
ERROR
L 1. Measure the battery voltage;
151 DC bus voltage of pump controller is high . )
2. Check the cable for looseness or poor insulation.
cutback
150 WARNING Both the travel and pump enter the energy limiting

Enter energy limiting mode mode.

1. Check whether the motor line has open circuit or

ERROR . .

201 poor insulation;

Steer controller short

2. Controller failure.
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1. Compare whether the monitoring temperature of
the controller is significantly different from the actual
temperature;

2. Check whether sufficient silicone grease is
applied between the controller and the electric

202 ERROR control aluminum plate and between the electric

Steer controller temperature is high cutback control aluminum plate and the truck;

3. Check whether the operating current of the

controller is significantly higher than the

commissioning current (it can be asked from

relevant technical personnel);

4. The controller is defective.

1. Compare whether the monitoring temperature of

the controller is significantly different from the actual

temperature;

2. Check the wiring from the controller to the motor

temperature sensor for open circuit or poor

insulation;

3. Measure whether the resistance value of the
203 ERROR motor temperature sensor is normal (the resistance

Steer motor temperature is high cutback value is about 600Q at room temperature), and
whether the insulation with the motor line and truck
is normal;

4. Check whether the operating current of the
controller is significantly  higher than the
commissioning current (it can be asked from
relevant technical personnel);
5. The controller is defective.

204 ERROR [refer to the inspection method when ACS controller

Internal power supply error reports 114 fault]

1. Check whether the battery voltage is too low;

2. Check whether the precharge resistance is

normal;

3. Measure whether the insulation between the
205 ERROR motor line and the truck is normal;

Steer controller precharge failed 4. Check whether there are other wiring (including
the power line connected to the pump control) on the
controller B+ terminal except the normal contactor
copper bar. If so, remove it first and then test;

5. The controller is defective.

ERROR

) 1. Measure the battery voltage;
206 DC bus voltage of Steer controller is low

cutback

2. Check the cable for looseness or poor insulation.
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ERROR

1. Measure the battery voltage;

207 DC bus voltage of steer controller is high _ _
2. Check the cable for looseness or poor insulation.
cutback
There is a large difference between the output of the
ERROR steering wheel sensor and the output pulse number
208 . of the steering motor. It is necessary to check the

VehicleSpeed counter Error , .
encoder of the steering motor and the steering wheel
sensor.

ERROR .

209 ) Steering wheel sensor error.

Wheel steering encoder error
1. Check the wiring from motor encoder to controller
for open circuit or poor insulation;

2. Check whether the encoder is installed in place or
210 ERROR installed in the opposite direction;

Steer controller encoder fault 3. Replace the encoder (for the newly replaced
encoder, confirm whether the wiring definition is
consistent with the original encoder);

4. The controller is defective.

1. Compare whether the monitoring temperature of

the controller is significantly different from the actual

temperature;

2. Check the wiring from the controller to the motor

temperature sensor for open circuit or poor
o1 ERROR insulation;

Steer motor temperature sensor fault 3. Measure whether the resistance value of the
motor temperature sensor is normal (the resistance
value is about 600Q at room temperature), and
whether the insulation with the motor line and truck
is normal;

4. The controller is defective.
ERROR
212 Steer controller temperature sensor fault.

Steer controller temperature sensor fault
The steering contactor cannot be closed or the line
from the drive line of the steering contactor to the

213 ERROR . .
controller is damaged. It is necessary to check the
line.
214 ERROR
After startup, the steering controller cannot find the
ERROR . . o
215 ) ] - ) zero position, and it needs to check the proximity

Startup calibration of position has timedout. )
switch.

217 ERROR [refer to the inspection method when ACS controller

Open drain of steer output open or short

reports 97 fault]
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218

WARNING
Steer motor temperature is low

1. Compare whether the monitoring temperature of
the controller is significantly different from the actual
temperature;

2. Check the wiring from the controller to the motor
temperature sensor for open circuit or poor
insulation;

3. Measure whether the resistance value of the
motor temperature sensor is normal (the resistance
value is about 600Q at room temperature), and
whether the insulation with the motor line and truck
is normal,

4. The controller is defective.

219

WARNING
Steer motor temperature is high

1. Compare whether the monitoring temperature of
the controller is significantly different from the actual
temperature;

2. Check the wiring from the controller to the motor
temperature sensor for open circuit or poor
insulation;

3. Measure whether the resistance value of the
motor temperature sensor is normal (the resistance
value is about 600Q at room temperature), and
whether the insulation with the motor line and truck
is normal;

4. Check whether the operating current of the
controller is significantly higher than the
commissioning current (it can be asked from
relevant technical personnel);

5. The controller is defective.

220

WARNING
Steer controller temperature is low

1. Compare whether the monitoring temperature of
the controller is significantly different from the actual
temperature;

2. The controller is defective.

221

WARNING
Steer controller temperature is high

1. Compare whether the monitoring temperature of
the controller is significantly different from the actual
temperature;

2. Check whether sufficient silicone grease is
applied between the controller and the electric
control aluminum plate and between the electric
control aluminum plate and the truck;

3. Check whether the operating current of the
controller is  significantly higher than the
commissioning current (it can be asked from
relevant technical personnel);

4. The controller is defective.
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222

WARNING
DC bus voltage of steer controller is high

1. Measure the battery voltage;
2. Check the cable for looseness or poor insulation.

223

WARNING
DC bus voltage of steer controller is low

1. Measure the battery voltage;
2. Check the cable for looseness or poor insulation.

231

ERROR CAN traction controller
CAN communication fault

[refer to the inspection method when ACS controller
reports 31 fault]

232

ERROR CAN Pump controller
CAN communication fault

[refer to the inspection method when ACS controller
reports 31 fault]

233

ERROR CAN Steer controller
CAN communication fault

[refer to the inspection method when ACS controller
reports 31 fault]

234

ERROR CPU fault

1. Check whether the wiring from the accelerator to
the controller has poor insulation, unplug the
accelerator plug-in, and test whether there is still
code 114 (if yes, go to the next step, if not, it is
accelerator fault);

2. Check whether the wiring from the motor encoder
to the controller has poor insulation, unplug the
motor encoder plug-in, and test whether there is 114
code (if yes, proceed to the next step; if not, it is the
motor encoder fault);

3. Check whether the wiring from the lifting speed
has poor
insulation, unplug the lifting speed regulation sensor

regulation sensor to the controller
plug-in, and test whether there is still code 234 (if
there is, proceed to the next step, if there is no, it is
accelerator fault) [it is not necessary to check if there
is no lifting speed regulation function or semi AC
vehicle];

4. Controller failure

235

WARNING
The default value of the steer controller is
updated

For protection after refreshing the program, restart
the key
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CE-DD-003

13. AEKINAPALUNA COOTBETCTBUA

[GB] Original CE Declaration of conformity

The signatory hereby declares that the specified machine conforms to the EC Directive 2006/42/EC (Machine Directive), and 2014/30/EU (Electro-Magnetic
Compatibility, EMC) including their amendments as translated into national legislation of the member countries. The signatory is individually authorized to
compile the technical documents and declares that the following standards, including the normative procedures contained therein, have been applied:

[D] Original EG- Konformitétserkldrung

Der Unterzeichner erklart hiermit, dass die angegebene Maschine den EG-Richtlinien 2006/42/EG (Maschinenrichtlinie) und 2014/30/EU (Elektromagnetische
Vertraglichkeit, EMV) einschlieRlich ihrer Anderungen in der Umsetzung in die nationale Gesetzgebung der Mitgliedslénder entspricht. Der Unterzeichner ist zur
Zusammenstellung der technischen Unterlagen einzeln befugt und erklart, dass folgende Normen, einschlieRlich der darin enthaltenen normativen Verfahren,
angewendet wurden:

[E] Original DECLARACISN DE CONFORMIDAD CE

El signatario declara por la presente que la maquina especificada cumple con la Directiva CE 2006/42/EC (Directiva de Maquinas) y 2014/30/EU (Compatibilidad
Electromagnética, EMC) incluidas sus enmiendas traducidas a la legislacion nacional de los paises miembros. El firmante esta autorizado individualmente para
compilar los documentos técnicos y declara que se han aplicado los siguientes estandares, incluidos los procedimientos normativos contenidos en ellos:

[F] Originale DECLARATION DE CONFORMITE CE

Le signataire déclare par la présente que la machine spécifiée est conforme a la directive CE 2006/42/CE (directive machine) et 2014/30/UE (compatibilité
électromagnétique, CEM), y compris leurs modifications telles que traduites dans la législation nationale des pays membres. Le signataire est individuellement
autorisé a compiler les documents techniques et déclare que les normes suivantes, y compris les procédures normatives qu'elles contiennent, ont été
appliquées:

[NL] Origineel EG-CONFORMITEITSVERKLARING

De ondertekenaar verklaart hierbij dat de gespecificeerde machine voldoet aan de EG-richtlijnen 2006/42/EG (machinerichtlijn) en 2014/30/EU
(elektromagnetische compatibiliteit, EMC) inclusief hun amendementen zoals vertaald in de nationale wetgeving van de aangesloten landen. De ondertekenaar
is individueel gemachtigd om de technische documenten samen te stellen en verklaart dat de volgende normen, inclusief de normatieve procedures die daarin
zijn opgenomen, zijn toegepast:

[P] Original DECLARACAO DE CONFORMIDADE CE

O signatario declara que a maquina especificada esta em conformidade com a Diretiva EC 2006/42/EC (Diretiva de Maquinas) e 2014/30/EU (Compatibilidade
Eletromagnética, EMC), incluindo suas emendas traduzidas para a legislagéo nacional dos paises membros. O signatario esta individualmente autorizado a
compilar os documentos técnicos e declara que as seguintes normas, incluindo os procedimentos normativos neles contidos, foram aplicadas:

[I] Originale DICHIARAZIONE DI CONFORMITA CE

Il firmatario dichiara che la macchina specificata € conforme alla Direttiva CE 2006/42/CE (Direttiva macchine) e 2014/30/UE (Compatibilita elettromagnetica,
EMC) compresi i relativiemendamenti tradotti nella legislazione nazionale dei paesi membiri. Il firmatario & autorizzato individualmente alla compilazione dei
documenti tecnici e dichiara che sono state applicate le seguenti norme, comprese le procedure normative ivi contenute:

[BG] Opurunaned EBPOMNEUCKA OBLUHOCT - OEKNTAPALIUA 3A CLOTBETCTBUE

C HacTosALWOTo NoanuncanoTo Nuue geknapupa, 4e nocovyeHarta malimHa otroBaps Ha [iupektvea Ha EO 2006/42/EC (OupekTvBa 3a mawwuHmn) n 2014/30/EU
(EnexktpomarHutHa ceBMecTumocT, EMC), BKMIOYMTENHO TEXHUTE U3MEHEHWS, MPeBeAeHN B HALIMOHAMHOTO 3aKOHOAATENICTBO Ha CTPaHUTE-YUIEeHKN.
MoanucanoTo nvue e NMYHO YMBbIIHOMOLLEHO Aa CbCTaBs TEXHUYECKUTE AOKYMEHTU U AeKnapupa, Ye ca NPUNOXeHn cnegHuTe CTaHAapTH, BKITOYUTENTHO
CbAbpXalLLMTE CE B TSIX HOPMATMBHM NpoLeaypu:

[CZ] Original EG - PROHLASENI OSHODE

Signatar timto prohlasuje, Ze uvedeny stroj je ve shodé se smérnici ES 2006/42/ES (Smérnice o strojich) a 2014/30/EU (Elektromagneticka kompatibilita, EMC)
v&etné jejich zmén ve znéni prelozené do narodni legislativy lenskych zemi. Podepisujici osoba je samostatné opravnéna sestavit technické dokumenty a
prohladuje, Ze byly pouZity nasledujici normy, v€etné normativnich postupl v nich obsazenych:

[DK] Original EF-OVERENSSTEMMELSESERKLARING

Underskriveren erkleerer hermed, at den specificerede maskine er i overensstemmelse med EF-direktivet 2006/42/EC (maskindirektivet) og 2014/30/EU
(elektro-magnetisk kompatibilitet, EMC) inklusive deres eendringer som oversat til national lovgivning i medlemslandene. Underskriveren er individuelt
bemyndiget til at udarbejde de tekniske dokumenter og erkleerer, at felgende standarder, inklusive de normative procedurer indeholdt deri, er blevet anvendt:
[EST] Originaal EL vastavusavaldus

Allakirjutanu kinnitab k3esolevaga, et nimetatud masin vastab EU direktiivile 2006/42/EU (masinadirektiiv) ja 2014/30/EL (elektromagnetiline {ihilduvus, EMC),
sealhulgas nende muudatustele, nagu on télgitud liikmesriikide siseriiklikesse digusaktidesse. Allakirjutanul on individuaalselt digus koostada tehnilisi dokumente
ja ta kinnitab, et on kohaldatud jargmisi standardeid, sealhulgas neis sisalduvaid normatiivprotseduure:

[FIN] Alkuperdinen EU-YHDENMUKAISUUSSELOSTUS

Allekirjoittaja vakuuttaa taten, ettd maaritetty kone on EY-direktiivin 2006/42/EY (konedirektiivi) ja 2014/30/EU (séhkdmagneettinen yhteensopivuus, EMC)
mukainen, mukaan lukien niiden muutokset, sellaisina kuin ne on kdannetty jasenmaiden kansalliseen lainsaadantoon. Allekirjoittaja on henkildkohtaisesti
valtuutettu kokoamaan tekniset asiakirjat ja vakuuttaa, ettéd seuraavia standardeja, mukaan lukien niihin sisaltyvat normatiiviset menettelyt, on sovellettu:

[GR] NpwTéTUuTro AHAQYHXYMMOP®QIHZEOK

O umtoypd@ovTog dnAWvel e TO TTAPOV OTI TO CUYKEKPIMEVO WNYAvNUa cuppop@uwvetal ge Tnv Odnyia 2006/42/EK (Odnyia Mnxavwv) kai 2014/30/EE
(HAektpopayvnTikr) ZupBatotnTta, EMC) cuptrepIAauBavouévwy Twv TPOTTOTTOINCEWY TOUG OTTWG £XOUV ETOPPACTEI OTNV €BVIKA vopoBEeTia Twv Xwpwv peAwv. O
UTTOYPAQPOVTOG €ival aTopIK £E0UCIOOOTNHEVOG VA CUVTAEEI Ta TEXVIKA £yypa@a Kal SNAWVEI OTI £XOUV EQAPUOaTEl Ta akOAouBa TTPATUTTA, GUUTTEPIAAUBAVOUEVWY
TWV KAVOVIOTIKWY SIGSIKATIWV TTOU TIEPIEXOVTAI GE QUTA:

[H] Eredeti EU KONFORMITASI NYILATKOZAT

Az alair6 ezennel kijelenti, hogy a megadott gép megfelel a 2006/42/EC (gépiranyelv) és a 2014/30/EU (elektromagneses dsszeférhetéség, EMC) iranyelveknek,
beleértve azok mddositasait a tagorszagok nemzeti jogszabalyaiba leforditva. Az alairé egyénileg jogosult a miiszaki dokumentumok &sszedllitasara, és kijelenti,
hogy a kdvetkez6 szabvanyokat, beleértve az abban foglalt normativ eljarasokat, alkalmaztak:

[LT] Originalus ES atitikimo deklaracija

Pasirades asmuo pareiSkia, kad nurodyta masina atitinka EB direktyvg 2006/42/EB (masiny direktyva) ir 2014/30/ES (elektromagnetinj suderinamumg, EMC),
iskaitant jy pakeitimus, iSverstus j Saliy nariy nacionalinius teisés aktus. PasiraSes asmuo yra individualiai jgaliotas rengti techninius dokumentus ir pareiSkia, kad
buvo taikomi Sie standartai, jskaitant juose nurodytas normines procediras:

[LV] Originals ES atbilstibas deklaracija

Parakstitajs ar $o apliecina, ka noradita iekarta atbilst EK Direktivai 2006/42/EK (Masinu direktiva) un 2014/30/ES (Elektromagnétiska saderiba, EMC), ieskaitot to
grozijumus, kas ir tulkoti dalibvalstu nacionalajos tiesibu aktos. Parakstitajs ir individuali pilnvarots sastadit tehniskos dokumentus un apliecina, ka ir pieméroti $adi
standarti, tostarp tajos ietvertas normativas proceddras:

[N] Opprinnelig EU-KONFORMITETSERKLZARING

Underskriveren erkleerer herved at den spesifiserte maskinen er i samsvar med EC-direktivet 2006/42/EC (maskindirektivet), og 2014/30/EU (elektromagnetisk
kompatibilitet, EMC) inkludert deres endringer som oversatt til nasjonal lovgivning i medlemslandene. Underskriveren er individuelt autorisert til & sammenstille de
tekniske dokumentene og erkleerer at felgende standarder, inkludert de normative prosedyrene som finnes deri, er brukt:

[PL] Oryginalny DEKLARACJA ZGODNOSCI WE

Sygnatariusz niniejszym os$wiadcza, ze okreslona maszyna jest zgodna z dyrektywg WE 2006/42/WE (dyrektywa maszynowa) i 2014/30/UE (kompatybilno$¢
elektromagnetyczna, EMC) wraz z ich poprawkami w ttumaczeniu na ustawodawstwo krajowe krajow czionkowskich. Sygnatariusz jest indywidualnie
upowazniony do sporzgdzania dokumentacji technicznej i oswiadcza, ze zastosowano nastepujgce normy, w tym zawarte w nich procedury normatywne:
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RO] Original DECLARATIE DE CONFORMITATE CE
Semnatarul declara prin prezenta ca masina specificata este conforma cu Directiva CE 2006/42/CE (Directiva Masini) si 2014/30/UE (Compatibilitate
electro-magnetica, EMC), inclusiv amendamentele acestora, astfel cum au fost traduse in legislatia nationala a tarilor membre. Semnatarul este autorizat
individual sa intocmeasca documentele tehnice si declara ca au fost aplicate urméatoarele standarde, inclusiv procedurile normative cuprinse in acestea:
[RUS] OpuruHan [eknapauus cooTBeTCTBUA cTaHgapTtam EC
HacTosimm nognucbiBatoLLas CTOpOHa 3asBrseT, YTO ykasaHHas MalumHa cooTseTcTByeT [inpektuse EC 2006/42/EC (OupekTvBa no mawmnHam) n 2014/30/EC
(OnekTpomarHuTHasi coBMecTumocTb, AMC), Bktoyasi ux nonpaekuy, NepeBefeHHbIe B HaLMOHalNbHOe 3aKOHOAATENbCTBO CTpaH-yneHoB. [MognucasLuascs
CTOpOHa UMeeT MHAMBMAYarbHOE NPaBo Ha COCTaBNEHWE TEXHUYECKMX AOKYMEHTOB U 3asiBMISIET, YTO BbiNy NpMMEHeHbI criegylolume ctaHaapTbl, BKovas
COAEPXKALLMECS B HNX HOPMATWBHbIE NPOLIEAYpbI:
[S] Original EG-KONFORMITETSFORKLARING
Undertecknaren intygar harmed att den specificerade maskinen éverensstammer med EG-direktivet 2006/42/EC (maskindirektivet) och 2014/30/EU
(elektromagnetisk kompatibilitet, EMC) inklusive deras tillagg som &éversatts till nationell lagstiftning i medlemslanderna. Undertecknaren ar individuellt behérig att
sammanstalla de tekniska dokumenten och forklarar att féljande standarder, inklusive de normativa procedurerna som finns dari, har tillampats:
[SK] Original vyhlasenie o zhode
Signatar tymto vyhlasuje, Ze Specifikovany stroj je v stilade so Smernicou ES 2006/42/EC (Smernica o strojoch) a 2014/30/EU (Elektromagneticka kompatibilita,
EMC) vratane ich dodatkov prelozenych do narodnej legislativy ¢lenskych krajin. Signatar je individualne opravneny zostavovat technické dokumenty a vyhlasuje,
Ze boli aplikované nasledujuce normy vratane normativnych postupov v nich obsiahnutych:
[SLO] Original EU IZJAVA O SKLADNOSTI
Podpisnik s tem izjavlja, da je navedeni stroj v skladu z Direktivo ES 2006/42/ES (Direktiva o strojih) in 2014/30/EU (Electro-Magnetic Compatibility, EMC),
vklju€no z njunimi spremembami, kot so prevedene v nacionalno zakonodajo drzav ¢lanic. Podpisnik je posamic¢no pooblas¢en za sestavo tehniéne dokumentacije
in izjavlja, da so bili uporabljeni naslednji standardi, vkljuéno z normativnimi postopki, ki jih vsebuje:
[TR] Orijinal AB Uyqunluk Aciklamasi
imza sahibi, belirtilen makinenin AB Direktifi 2006/42/EC (Makine Direktifi) ve 2014/30/EU (Elektro-Manyetik Uyumluluk, EMC) ve bunlarin lye dlkelerin ulusal
mevzuatina terciime edilen degisiklikleri ile uyumlu oldugunu beyan eder. imza sahibi, teknik belgeleri derlemeye bireysel olarak yetkilidir ve burada yer alan
normatif prosedurler dahil olmak lzere asagdidaki standartlarin uygulandigini beyan eder:
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<the applied standards have to be shown here>

(1) Type: XX XX- Self-nropelled industrial truck
(2) Serial No: XXXXXXXX
(3) Yearofconstr..  YYYY

(4) Manufacturer: Noblelift Intelligent Equipment Co., Ltd.

528 Changzhou Road, Taihu Sub-district, Changxing, 313100, PR China
(5) Responsible for compiling the technical dccumentation: <Company name>,
<Company Address>
(6) Date: <Place>, YYYY.MM.DD

\_

(1) Type/ Typ/ Tipo/ Modello/ Tyyppi/ Tipo / TYMNOZ/ Tipus/ Tip/ Tun/ Tips/ Tipas/ Tulp:

(2) Serial No./ Serien-Nr./ N°. de série/ Serienummer/ N° de serie/ Numero di serie/ Serienr./ Sarjanro/ au¢dvwvapiBudg/ Seriové Cislo/ Szériaszam/ Nr.Seryjny/
Serijska Stevilka/ Vyrobné ¢islo/ CepuiiHbiiHomep/ Seri No./ Seerianr./ Sérijas Nr./ Serijos numeris:

(3) Year of constr./ Baujahr/ Année de constr./ Bouwjaar/ Afio de constr./ Anno di costruzione/ Produktionsar/ Byggear/ Tillverkningsar/ Valmistusvuosi / Ano de
fabrico / érockaraokeung/ Rokvyroby/ Gyartasiév/ Rokprodukgii / Letnik / FToausrotosnenus / Uretimyili / Valjalaskeaasta / Izgatavo$anas gads /
Gamybosmetai

(4) Manufacturer/ Hersteller/ Fabricante/ Fabricant/ Fabrikant/ Fabricante/ Produttore/ npounssoauten/ Vyrobce/ Fabrikant/ Tootja/ Valmistaja/ KataokeuaoTrg/
Gyartd/ Gamintojas/ Razotajs/ Produsent/ Producent/ Producator/ MpownssoaunTtens/ Tillverkare/ Vyrobcal Proizvajalec/ Uretici firma

(5) Responsible for compiling the technical documentiton/ Verantwortlich fir die Zusammenstellung der technischen Dokumentation/ Responsable de compilar la
documentacién técnica/ Responsable de la compilation de la documentation technique/ Verantwoordelijk voor het samenstellen van de technische
documentatie/ Responsavel pela compilagdo da documentagéo técnica/ Responsabile della compilazione della documentazione tecnica/ OTroBaps 3a
CbCTaBSHETO Ha TexHuyeckaTa AokymeHTaums/ Zodpovida za sestaveni technické dokumentace/ Ansvarlig for udarbejdelse af den tekniske documentation/
Vastutab tehnilise dokumentatsiooni koostamise eest/ Vastaa teknisen dokumentaation laatimisesta/ Ye08uvog yia Tn o0vTtagn Tng TEXVIKNAG TEKUNPiwong/
Felel6s a mlszaki dokumentacié dsszedllitasaért/ Atsakingas uz techninés dokumentacijos sudaryma/ Atbildigs par tehniskas dokumentacijas sastadisanu/
Ansvarlig for sammenstilling av teknisk dokumentasjon/ Odpowiedzialny za kompletowanie dokumentacji technicznej/ Responsabil cu intocmirea
documentatiei tehnice/ OTBeTCTBEHHbIN 3a COCTaBNeHMe TeXHUYeckon aokymeHTauun/ Ansvarig for att sammanstalla den tekniska dokumentationen/
Zodpoveda za zostavenie technickej dokumentacie/ Odgovoren za pripravo tehni¢ne dokumentacije/ Teknik dokiimantasyonun derlenmesinden sorumlu

(6) Date/ Datum/ Data/ Fecha/ datum/ Dato/ paivays/ Kuupaev/ Datums/gata/ Datum/ datum/ tarih/ nuepounvia

(7) Authorised signatory/ ImAuftrag/ pour ordre/ Incaricato/ Por orden de/ por procuragéo/ op last van/ pavegneaf/ pauppdrag/ Etteroppdrag/ psta./ Ulesandel /
pavedus / v.i. / NMonopy4yeHuto / megbizasabdl /anbxHocTHoNMUe / z povéreni / z poverenia / po nalogu / napolecenie / din sarcina / adina / 6an' eAnvin
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http://de.pons.eu/griechisch-deutsch/%CE%B1%CF%85%CE%BE%CE%AC%CE%BD%CF%89%CE%BD
http://de.pons.eu/griechisch-deutsch/%CE%B1%CF%81%CE%B9%CE%B8%CE%BC%CF%8C%CF%82
http://de.pons.eu/griechisch-deutsch/%CE%AD%CF%84%CE%BF%CF%82
http://de.pons.eu/griechisch-deutsch/%CE%BA%CE%B1%CF%84%CE%B1%CF%83%CE%BA%CE%B5%CF%85%CE%AE%CF%82
http://browse.dict.cc/bulgarisch-deutsch/%D0%B4%D0%B0%D1%82%D0%B0.html
http://de.pons.eu/griechisch-deutsch/%CE%B7%CE%BC%CE%B5%CF%81%CE%BF%CE%BC%CE%B7%CE%BD%CE%AF%CE%B1

