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Foreword

To meet the demand of the market, based on the absorption the advantage of
battery forklift truck both at home and abroad, combined with the company to
introduce advanced technology at home and abroad and the development of new
products, our company developed the battery powered counterbalance forklift truck.
They are particularly suitable for railway stations, ports, freight yard, warehouse and
food, light textile industry, as well as general industrial goods loading and unloading,
transporting, stacking, etc.

This truck is not suitable for dusty, electrify dust, high temperature, high
corrosion environment! For the work in a small amount of dust (non-conductive)
environment, regular cleaning and maintenance of the components is necessary!

Becausef this product adopts theewPI concept and mamachineengineering
design, it has low noise and high efficiency douthige bridge, large anglsteering
bridge, wide view lifting system, tailless frame structure body and other advanced
components. It is also equipped with high quality motor, battery, MOSFET electronic
control and large color screen combination instrument, hydraulic operating fedlve
suspension seat and mtfliinction armrest, full LED lamps and other advanced
components. Therefore, it has superior performance, easy to operate, wide field of
vision, flexible steering, reliable braking, good dynamic performance, small noise,
pollution-free, beautiful appearance and other advantages.

This manual mainlyntroduces the technical parametershi$ series oproducts,
the main components of the structure, working principle and operation, maintenance
and other aspects of the contert.chn help operators to use the battery forklift
correctly, so that it can make the maximum efficiency. Hope that operators and
equipment manager can read carefully before operating the forklift.

To keep your forklift in the best working condition, ple&skow the rules and
precautions in this manual strictly.

This manual is the description of standard and optional trucks-stémalard
trucks shall prevail in kind. If you have any technical questions, please consult the
manufacturer.

This manual content ight not correspond with the actual condition because of
theimproving of our products. Ouproducts are subject to improvements and changes

without notice.
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I. Safetyregulationsfor driving and operation of forklift truck
1. Fundamental principle

Drivers and superiors of thleR$Tacikn sthionud .
Operate according to the OPERATI ON & SERVI
MANUAL.
2. The delivery of the truck

Payattention to thdollowing itemswhen deliveringhe forklift truck bycar:

(1) Pull up thehandbrake;

(2) Fix the mastand the counterweight with rope and wedgethe four wheels
well;

(3) Sling pointsshouldbethe positionsspecifiedin sling decalwhenhoistingup
theforklift truck.
3. The storageof the truck

(1) Lowerthemast tathe lowestpoint;

(2) Close thekeyand starthe parkingbrake;

(3) Wedgethefour wheelswell;

(4) Apply antirust to the surface of the unpainted surface and lubrication oil to
the lifting chains.
4. Preparations before use

(1) D o nabdckfuel leakageandleveror instrumentsvherethereis openflame.
Neverfill thefuel tankwith theenginerunning;

(2) Checkthe tre pressure(this step isomitted wherthe solidtire is fitted)

(3) Check for sound, light and alarm devices: various lights, buzzers and horns
(including rear handle buttons);

(4) Theforward andbackward geanandleshouldbein the middle position(zero
position);

(5) Checkthe conditionof theknobs andhe pedals;



(6) Completethe preparatiorwork beforestarting;

(7) Loosethe parkingbrake;

(8) Carry out theoperation of mast lifting and lowering, forward and backward
tilting, steering and braking.

5. Operation of forklift truck

(1) Only trained and authorizeaperator shalbe permittedto operatehetruck;

(2) Wear safety guards such as shoes, helmet, clothing amnsghhile
operating the truck;

(3) Inspectthe control devicesandalarmingdevicesandoperateafter repairingif
there is damage or fault;

(4) Overloaded operation is strictbrohibited. The fork should insert completely
under the cargo and make the capimced on it evenly. Do not raise an object with
one fork end,;

(5) The starting, turning, driving, braking and stopping operation of the truck
should be done smoothly. When steering on the humid or low friction road, the truck
should be decelerated;

(6) Lowerthegoodsaspossibleand tiltthe mastwhentravellingwith load;

(7) Be careful when travelling on a slope. If the gradient is more than 10%, drive
forward when going up the slope and backward when down the slope. Never steer on
a slope in preventing alverturning. Do not load or efbad goods when descending;

(8) Take care of the pedestrian, obstacle, bumpy road and clearance above the
forklift truck;

(9) Personsreprohibited tostand on théorks or becarried on théruck;

(10) Neverwalk orstandundertheraisedfork;

(11) Neveroperatehetruck or accessoriesutof thed r i vseat; 0 s

(12) Be care with the goods falling if the lifting height is over 3m. Take

protective measures if necessary;



(13) Tilt the mast backward as possible if the lifting heighthigh. Load or
unload with mast slightly forward or backward tilt;

(14) Slow down andoe morecareful when travellingn dockor bridgeplate;

(15) When checking the battery or fuel tank level the driver should not be on the
truck and make the truck shut doand stop steadily;

(16) Truck with accessoriewithoutloadshouldbeoperatedastruck with load;

(17) Do not carry unsecured or loosely stowed cargo, and handle larger cargo
with care;

(18) Lower the fork to the ground, and put the knob in the neutral gear and shut
off the engine or disconnect the battery when leaving the truck. Pull up the parking
brake and wedge the four wheels if the truck stops on a slope;

(19) The pressure of the control valve, safety valve is regulated and can not be
adjusted by users at will in prenting of damaging the hydraulic system or unit;

(20) For those trucks are fitted with pneumaties, Inflate theite accordingto
the ire pressure decal;

(21) The maximum noise outside the forklift shall not be greater than 80dB(A),
and the test method sha# hccording to JB/T3300;

(22) Be familiar with andmaster theontentsof variousplateson theforklift.

6. Daily maintenanceof forklift truck
(1) StartingMethod

a) Oil contentof hydraulicoil: the oil level shouldbe in the middle of the oll
level scale;

b) Inspectpipes,joints, pumpsandvalvesfor leakageanddamage;

c) Checktheservicebrake:

Thefreetravel of thebrakepedal should be 20~3@m;

The clearancebetweenthe front bottom and the pedal shall be greaterthan

20mm.



d) Checkparking brake function: when parking brake starts, stop on the ramp
with specified slope (no load);

e) Instrumentsandlighting fixtures,etc.: checkwhetherall partsof instruments,

lighting, connectors, switches and electrical lines work normally.

(2) Oil and grease fahetruck
Name Originalbrand

Mark, code andservicetemperature

Lamsz | e
Viscositygrade antiwear ant'rl?/vear
Hydr$.u|IC Changcheng hydraulicoll hydraulicoi
> Operatin O-20 (The
tom 2ratur ég ) 0-5 outdoorcold
P region
: FuchsTITAN
Brakefluid ATE 4000 Conform to ZFTE-ML 17C.
Lubricating Changcheng 3 # Generallithium lubricatinggreasé- 20 +
grease 120 )
Viscositygrade | 85W/90GL-5 | 80W/90GL-5
Gearoil Conformto ZF
TE-ML 17A Operating 15 +49 25 149
temperatur¢ )

Note: theconductivedisc on thesteeringwheel actingon the horrswitch contact

shall use NYOGEL 782G as lubricating grease.



(3) Thefigure of LubricationSystem

#/E1200/\84 Every 1200h

4@ 600/)\Bt Every 600h

#1E 3008 Every 300h

4568 100/hi Every 100h
FX Daily
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". Primary Parametersof Forklift Truck
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PrimaryParameters

Specialty
Model code EK18A-LI
Configuration GE1(2/6)LI
Ratedloadweight Q | Ibs. 4000
Loadcenterdistance c | Inch 20
Powersource Battery
Operationtype Sit-ontruck
Tire
Tiretype Superelasticsolid tire
Sizeof fronttire 200/5610
Sizeof reartire 16X6-8
Dimensionparameter
Angle of mast, - o
front/rear U/ oI
Wheelbase y | Inch 55.1
Lift height(Standard) hs | Inch 130
Overheadyuardheight | hs | Inch 80.3
OverallLength(without
Fork) [ | Inch 81
OverallWidth/Wheel
width b: | Inch 41.744
OutsideSteeringRadius| Wa | Inch 66
Performancearameter
TravelSpeedFull
Load/NoLoad) mph 10/10
Lift SpeedFull
Load/NoLoad) m/s 0.41/0.6
DescenSpeedFull
Load/NoLoad) m/s 0.58/0.5
Max. Gradeability(Full
Load/NoLoad) % 22130
Battery
Batteryvoltage/
capacity K5) V/Ah 80/202
Weight of battery
(min/ma) kg 260/320
Drive motorpower
(S2-60min) KW o2
Lifting motor Power
(S315%) kW 14




Main detachablgarts dimensions angeights

Truck configuration EK18A-LI
Unit
ltem GE1(2/6)LI
Maxexternal . 485x230x370
) dimension
Drive axle
Weight kg 80
Max externa mm 1060x611x
Counterweig dimension 775
ht Weight kg 1295
Maxexternal ., 1550x950x1540
Overhead | dimension
guard Weight kg 95
Mas( M300, Maxexternal 1010x420%x2080
excludmg dimension
fork and
tilting Weight kg
cylinder) 495




~ . The Structure, Principle, Adjustment and Maintenance of
Forklift Truck
1. Transmissionsystem
1.1Generaldescription

The drive system of this series of electric forklift adoptsdhiee unit produced
by German ZF Company, which is left and right drive units and arranged
symmetrically. The drive system is mainly composed of two sets of wheel side
reducer, two sets of AC asynchronous drive motors, one set of driving brake and
parking system, the brake system is-odoled disc brake. Its outline and main

dimensions are shown in Figurell

1001

Fig.1-1 Drive axledimensions
1.2 Drive wheel
The drive wheel is made up of solile and rim. See the following for the

specifications of solidire and rim:

Item 1.51.6t 1.82t

Tire 18x7-8 200/5610

Rim 4.33R8 6.50F10
1.3 Drive unit

1.3.1Transporof Drive unit

The drive unit must be transported carefully or it may injure the person or the
axle itself. When slingig, special slinging equipment must be used to sling from the
slinging area (note: single driving unit and oil weight of about 80kg); During

transportation, the drive unit must be fixed on a special pallet for transportation.
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Fig.1-2 Transporf drive axle
1.Slingposition 2.Wheelhubbolt

1.3.2Storageof drive axle

After the drive axle stored for 6 months, the starting motor works at
approximately 1000rpm maintained for 2 minutes, so that the gear oil inside the drive
axle is fully agitated and reactivated to ensure that each part is lubricated. Repeat
every six months for lonterm storage.

If the drive axle is stored for more than 12 months at a time, the gear oil should
be completely replaced before use. When adding gear oil,atp@rgear oil must
conform to the provisions, specifications are specified in the preceding provisions.
1.3.30il-way of drive axle

Thedrive axlehasatotal ofthreedifferentoil way, independenof eachother.

0 Oneoil-wayis gearbox;

0 Oneoil-wayis hydraulic servicdorake

0 Oneoil-way is hydraulicparkingbrake;

Gearbox oHway is maintenanec&ee, while hydraulic oil circuit needs regular
maintenance. The service brake and parking brake is realized by hydrawyoil

which apply force on a welisc brake.
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Fig.1-3 Positionof eachoil hole
1. Qil filling port of geabox 2. Oil drainhole of Gearbox

1.3.4Thebrakeconnectiorof thedrive axle

Fig.1-4 Positionof brakeoil port
1. Breathingcapconnector 2. Externalbrakinghydraulicoil connecto(M10X1)
3. Externalparkingbrake hydraulioil connection(M10X1)

1.3.5Electricalconnectiorof thedrive axle

Fig.1-5 Electricalconnectiorposition
1.UVW bindingpost 2.UVW bindingpost  3.Speedncodelinterface
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Incorrect connections may cause personal injury or damage to parts. Be sure to
follow the electrical wiring diagram for proper connection. Maximum tightening
torque of nuts on UVW binding posts is 8Nm. If connected according to the
distributionof U, V and W, therotationdirectionof the motoris clockwise (lookfrom
the input side of the motor).
1.3.6Maintenancef drive axle

Perform the following checks during maintenance: wheel installation, leakage,
damage, oil level.
1.3.6.1Reductiongearbox

On both sides of the gearbox, the oil usually needs to be replaced every 4000
working hours. Replace gear oil according to the following operation:

1. Oil drainage

(1) Cleantheareaaround thalrain plug thoroughly;

(2) Place asuitablecontaineunder thedrainplugto receive thail;

(3) Removetheoil plug andseal ringwith tools;

(4) Draintheold gear oilcompletelyinto thecontainer.

2. Refuel

(1) Cleanthe irondust on theil drain plug;

(2) Useanew sealinging andtighten thedrain plugwith 16Nmtorque;

(3) Use appropride equipment(suchas funnel, pipe, etc.) to add unusednew
gear oil; (The gear oil must meet the requirements.)

(4) Check the oil level, until it reach required; (The correct oil level is reached
when the oil reaches the bottom edge of the filling Hd@5L on each side.)

(5) Useanewcopper sealinging andtighten theoil plug with 1L6Nmtorque.
1.3.6.2Braking

The middle brake normally needs to be replaced with brake oil every 1000

working hours. Replace the brake oil according to the followpeyation:

12



(1) OQil drainage

a) Cleantheareaaround thedrainplug thoroughly;

b) Placea suitablecontainerunder thedrain plugto receivetheoill;

c) Removetheolil plug and seal ringvith tools;

d) Draintheold oil completelyinto thecontainer.
(2) Refuel

a) Cleantheiron dustonthe oildrainplug;

b) Useanew sealinging and tighten therainplugwith 16Nmtorque;

c) Use appropriateequipment(such as funnel, pipe, etc.) to add unusednew
brake oil; (The brake oil must meet tfeguirements.)

d) Checkthe oil level, until it reachrequired;(The correctoil level is reached
when the oil reaches the bottom edge of the filling hole. Oil mass is 3L.)

e) Useanewcopper sealingng and tighten theil plugwith 1l6Nmtorque.
1.3.6.3Wastedisposa

Waste disposal should be conducive to environmental protection and comply
with relevant local laws and regulations.
1.3.7Thedrive axle is connected to the frarardwheels

The drive axle is mounted on the frame by 7 sets of bolts M14x1.5x70 (10.9S),
the bols shall add thread adtiosening adhesive. The wheels are mounted on the
drive axle by 5 groups of hub nuts of the left and right, bolts must add thread locking
glue. The above fastening bolts shall be inspected regularly and the torque shall be
recheckedo prevent loosening.

Thetighteningtorqueof the aboveboltsis markedin accordancevith Fig.1-6

below.
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Tightening torque 135N * m Tightening torque 140N * m

Fig.1-6 Thedrive axleand externatonnection
1.Hubnut 2.Bolts M14x1.5x70

14



2.Braking system
2.1 Generaldescription
Servicebrakesystem is mainlywydraulicpower brake, mainlpy the brakepedal,
brake pump, oil cup and wet brake composition, wet birstlegrated in thelrive axle.
Parking brake adopts pedal brake, &gpping on the brake pedal, the cabiees the
left and right brake supumps to realize parking braking.
2.2 Brakepedal
The driving brake system mainly consists of brake pedal, main pumjpuso
and brake. The principle of service brake is shown in figete &nd the structure of
brakepedal is showin figure 22, which is installed on theupport assemblgrough
pin shaft. The pedal and the mounting frame are kept in position by a tension spring.
The pedal force on the pedal is connected to the push rod of the brake master
cylinder and the pedal, and the pedal force is transferred to the brake master cylinder,
the brake master cylinder outputs the oil pressure, which is then conveyed to the oil

port on the drive axle through the brake tubing assembly.

Brake pedal Materylinder Ofl fube Wheelcylinder yake shbe Briks

o

To electrical sﬂrsfém

Brake light switc.h_-":

Fig. 2-1 Principlediagramof servicebrake
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Brackets assy

Fig.2-2 Servicebrakedevice

2.3 Brakepedaladjustment
(1) Shortenthe pushrod on thebrakemainpump;
(2) Adjust the stop bolt. As shown in the figure below, adjust the pedal height,

whichis about60-75-mm; After steppingthe pedal,the gapbetweerthe pedabndthe

front bottom plate should be greater than 20 mm;
(3) Step the brake pedal and lengthen the push rod until the front end of the push

rod contacts the piston of the main pump;

(4) Tightenthe pushrod lock nut.

Pedy) heighy

Push rod lock nut

Fan -
© w Brake switch
) D‘
Of o
) ﬂ -
o o B
Pedal limit bolt

Fig.2-2 Brakepedalaajustment
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2.4 Brakemastempump

The master pump consists of a seat, awag valve, a return spring, and a
leather bowl, piston and auxiliary leather bowl. The ends are secured with stop
washers and stopire, the exterior is protected by a rubber dust cap, and the master
pump piston is actuated by a push rod with the help of an operating brake pedal.
When step the brake pedal, push rod pusthegiston forward, the brake fluid ithe
pump body back tahe storage tank through the return oil port , until the packing
leather block the return oil port, after the main packing leather pushing through the
return oil port, The brake fluid in the front chamber of the main pump is compressed
and the onavay valve is opened, and flow to ts&ibpump through the brake pipe, in
this way, each supump piston juts out to make brake shoe friction plate and drum
brake contact, to achieve the effect of the deceleration or braking, at this point, after
the piston back cdty supplement by the brake fluid from the return oil port. When
releasing the brake pedal, the piston is pressed back to the original position by the
return spring. Meanwhile, the brake fluid in each brakemuhp is also compressed
by thereturn springof thebrakeshoe, so that the braKeid returns to the main pump
(piston front chamber) through the eway valve, and the piston returns to the
original position. Thebrake fluid in the master pump flow back to the fuel tank
through the oil return port, adjust the emay valve pressurento a certain proportion
with residual pressure in the brake pipe and brakepsufp ,makes the brake fluid in
the subpump flow back to the fuel tank through the oil return port, adjust the
oneway valve pressure into a certain proportion with residuaégure in the brake
pipe and brake supump, make subump packing leather placed correctly in case of
oil spill, and eliminate the gas resistance phenomenon may appear when emergency

braking.
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, —From the oil tank 1 Connecting rod
2 | Pushrod
7 3 | Dust cover
ol f—p 4 | elastic collar
2] v Auxiliary cup
6 | Piston
o wheel brake
7 | Master cup
8 | Spring
(8) 3 9 | One-way valve

Fig.2-3 Brakemastermpump
2.5 Theoperation ofparkingbrake

Parkingbrakeadoptspedalbrake,by steppingon thebrakepedal,drive the brake
cable, through the brake lever plate is divided into two ways, respectively drive the
left cable and right cable to drive the brake-pulnp action, so as to achieve parking

brake.

Right brake pump

Right cable

Left brake pump Left cable \ Brake lever plate

Fig. 2-4 ParkingBrakeAction Schematic

Parkingbrake pedal is installed on the lower left part of the instrument frame,
and its function is to realize parking brake and release parking brake. The pedal is
pressed down to realize parking braking, and the indicator light of parking brake on
the instrumenwill light up when parking braking. When the brake pedal is pressed
again, the parking brake pedal will automatically return to its position and release the

parking brake.
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Parking brake pedal

Figure2-5 Parkingbrake pedalayout

The normal operation sagnce of forklift travelling is as follows: in standby
state, press down the parking brake pedal to reset it, the indicator light of instrument
parkingbraketurnsoff, andthenputthe gearswitch on forward or backward presson
theacceleratorandtheforklift moves.Whenthe parkingbrakepedalis pressedaiown,
the gear switch is placed forward or backward, or the accelerator is stepped on to
make the parking indicator light on the instrument, and the truck can not walk; It is
necesary to step on the parking brake pedal again, after lifting the parking brake, the
whole truck can travel normally.
2.6Brake

The brake used in this product is slice wet brake, free of maintenance. The brake
is integrated inside the left and right reductimoxes, and the external oil connection
of the brake and the explanation of refueling and draining are described in the
preceding chapter.

2.7 Faultdiagnosis

Problem Analysisof causes Troubleshooting
1) insufficient brakefluid Replenishbrakefluid
2) Impuritiesaremixedintothebrake | Checkoutandreplacebrake
Pooror | fluid fluid
no 3) Leakageof brakesystem Repair

braking | 4) Air are mixed into the brakefluid Deflate
5) Improperadjustmentof brakepedal | Adjust
6) Failure of brakemastercylinder Repairreplace

19



2.8Adjustment ofbrakeswitch

a) Release the lock nut of the brake switch after the height of the brake pedal is
adjusted;

b) Unplugthe plugto separate theires;

c¢) Turnthe switchto makethe gapA=1mm;

d) Confirmthatthebrake lightshouldbe onwhenthe brakepedalis pressed.

Brake switch

Fig.2-6 Installationof brakeswitch

Adjust parking brake cable method

a) loosen lock nut on both ends o$erew.

b) turn the screwto adjustbrake cable,the specific requirementds the pedal
needs to hit the fodayer and above.

c) andatthe endf thescrewtight lock nut.

Figure2-7 ParkingBrakeCabIeAdjListment
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3. Steeringsystem
3.1 Generaldescription

The function of forklift steering system is to change the direction of forklift or
keep the forklift traveling straight. The performance of steering system is directly
related to driving safety, operating efficiency and operator's labour intensity.
According to the power source used for steering, the steering system can be divided
into mechanical steering system (manual steering system) and power steering system.
Mechanical steering system completely depends on the operator's physical ability to
control the steering, to overcome the steering resistance moment. In the power
steering system, the energy consumed to overcome the steering resistance moment is
provided by the prime motor, and the driver controls the system with only a small
force to control the sering.

Due to the requirements of the working characteristics of the forklift, the
operating field and the path are narrow, the reversing direction is frequent, and the
turning is often required at the minimum radius, so the steering system is required to
work reliably and operate lightly. When the forklift is unloaded, the load of the
steering bridge accounts for about&@®%6 of the truck weight. Forklifts tend to use
power steeringhydraulic power steeringr full hydraulic steering) to reduce operator
labor intensity. The power steering is compact in structure, light in operation and
sensitive in movement, which is conducive to improving the operation efficiency of
theforklift. Thepowersteeringsystemcanalsocushiontheimpactfrom groundto the
steering system. At present, the forklift produced by our company adopts full
hydraulic power steering system.
3.2Working principle

While forklift turning, operator imposed steering torque on the wheel (steering
control mechanism), make the wheel rotatiorpldisement, and through the steering

shaftto the steeringgear, steeringgearaccordingto the size of the steeringwheel
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turningangle the appropriatevolumeof pressure oithroughpipelinepassednto the
steeringeylinder, cylinderrealizethe steering througsteeringtrapezoidal mechanism
push the steering wheel.

The difference between the full hydraulic steering device and the hydraulic
power steering device is that the full hydraulic steering device replaces the
mechanical components such as the mechanical steering device and the longitudinal
pull rod, and the full hydraulic steering device is connected with the steering cylinder
by high pressure tubing. Load sensing full hydraulic steering system circuit is
equipgped with priority valve, in any working condition can ensure the priority to the
steeringsystento distributetheflow, to ensuresufficientoil supply,whenthesteering
device in the middle only a few flow pass the steering device, to achieve systemic
energy conservation.

3.3 Steeringsystemcomposition

(1) Steeringcontrolmechanism

O

Fig.31 Steer’ing:ontrol mechanism
G3 series of 1.5 2t forklift steering mechanism is mainly composed of the
steering wheel, pipe column, connecting shaft, steering and mounting bedck@ts
shown in figure 3l), they are made up of mounting bracket is fixed orirtsieument
panel, steeringwheel, pipe column, coupling shaft coupling together,steeringgear
fixed on the coupling shaft bottom, the steering wheel rotation will be driven in

steeringgearrotation. Byadjustingthe handle,the steeringwheelcan be adjustedto
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acomfortablepositionfor theoperator.

(2) Steeringgear

G3 series 1.5 2t adopts the cycloidal rotary valve type full hydraulic steering
gear, which is a closed dynamic load steering gear. (see hydraulic system for details).

(3) Steeringransmissiomrmechanism

The mechanism that deflected the left and right wheels in a certain relationship
by passing the power output of the steering gear through the oil cylinder and the
steering mechanism is called the steering transmission mechanism, which is realized
by the haizontal oil cylinder steering bridge component (see the relevant steering

axle section for more information).

3.5Installation,commissioningandmaintenance
3.5.1Adjustmentstepsfor pre-loadon steeringvheelbearings

(1) As shown in figure &, grease thener cavity of the wheel hub, inner and
outer bearings and the wheel hub cover, and grease the lip of the oil seal;

(2) Fix the outer ringof the bearing onto the wheel hub and install the wheel hub
onto the steering knuckle shaft;

(3) Install the plain washer and tighten the groove nut with a torque of
206-23N.m (2124kgm), loosen the grooveut, and then tighten the groove nut wath
torque of 9.8N.m(1kgm);

(4) Gentlyknock thewheel hub with a wooden hammeand rotatehe wheel hub
3-4 times to ensure that the wheab is not loose;

(5) Tighten the groove nut so that the groove is aligned with the cotter pin hole

on the steering knuckle;
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Fig. 3-5 Add greasendadjustpreload

(6) Gently knock the wheel hub with a wooden hammer, turn the wheel hub 3 to
4 circles by hand to ensure smooth rotation, and measure the rotational torque of the
wheel valley, whose value is 2.94~7.8N.m (0.3~0.8 kgm);

(7) When the rotational torque is higher than thec#ped value, it can be
returned 1/6 circle and then measured the rotational torque;

(8) When the specified rotational torque is reached, lock the grooved nut with a
split pin.

When removing or changing a tire, it should be noted that after installing a new
tire, the wheel hub bolts should be coated with anaerobidaastening adhesive to
ensure the tightening torque of the wheel hub nut: 120~160N.m3Jdt Torklift.
3.5.2Maintenancef steeringsystem

(1) The steering master pin shall be inspected evelyoids, and lubricating oil
shall be added every 300 hours for the bent neck lube nozzle of the master pin; The
left and right steeringnuckle arms of steeringylinder piston rod and connectingd
shall be inspected every 40 hours and lubricating grelask be added every 300
hours.

(2) The bearingsat the steeringwheel hub shall be replacedwith greaseevery
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1200hours;

(3) Pay attention to check the working status of steering system during daily
maintenance. When steering, the mariaede acting on the steering wheel should be
6-20N; The difference of right and left steering force is no more than 5N; When the
car travels in straight line at the maximum speed, there should be no obvious snake
phenomenon. If there is a fault, it shoulefer to Tab.2 steering system fault
analysis table for analysis and troubleshooting.

3.6 Steeringaxle

The steering axle (as shown in Figur@)3consists of steering cylinder, rotary
support, supporting gear shaft and wheel hub. The oil cylinder movesoeally
under the action of pressuré, and the gear teeth on the piston rod of the oil cylinder
drive the supporting gear shatib rotate, so as to realizs¢eering. There is&heel hub
on the left and right of the steering axle, and the wheel hirtstialled on the wheel
shaft with two tapered roller bearings. At the same time, the inner end of the wheel
hub is installed with an oil seal, so that the grease is kept in the wheel hub and the
wheel shaft cavity.

For steeringaxletires,seeTable3-1 for rim modelsandtire pressure:

Table3-1
Forklift tonnage 1.51.6t 1.82t
Tire 140/559 16X6-8
Rim 4.00E-9 4.33R8
Tire pressure / /
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Figure3-2 steeringaxle
1) steeringeylinder  2) pivoting support  3) supportgearshaft
4)hub 5)hubcover 6)locknut 7)washer 8)bearing
9)bearing 10)oilseal 1l)axle 12)Angle potentiometer

(1) Steeringeylinder

The steering cylinder is a doubdeting cylinder, and the piston rod is equipped
with teeth in the middle. The pressure fibm the full hydraulic steering device
drives the piston rod of the steering cylinder to move left and right, so as to drive the
supporting tooth shaft to rotate and achieve left and right steering. Both sides of the
piston rod are equipped with sealinggs and supporting rings in the cylinder, which

is installed on the rotary bearing. (As shown in figu® 3
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Figure3-3 Steeringecylinder

The hub is installed on the wheel shaft with two tapered roller bearings, and the
wheel is insthed on the hub through the rim. The end of the hub is equipped with an
oil seal to keep the grease in the hub and shaft cavity, and a nut is used to adjust the

tightness of the bearing.

Fig. 3-4 wheelhub

3.7 Major steeringsystenfailuresandtroubleshooting
3.7.1Inspectafterreassemblinghe steeringsystem

(1) Turningthe steeringwheelright andleft to the limitposition,inspectwhether
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theforceappliedis proper andhe steeringpower issmooth.

(2) Check if thelayout of hydraulic circuit is proper and the installation of left
and right hoses is right.

(3) Lift up the rear wheels and slowly turn the steering wheel right and left
several times to limit position so as to exhaust air from the hydraulic pipeline and the
steering cylinder.

3.7.2Steeringsystemtroubleshooting
Tab.32 Steeringsystentroubleshooting

Problem Analysesof trouble Remedies
. Pumpdamagedr breakingdown. Replace
Fail to turn :
Spliteflow valve damagedr blocked Cleanor replace
handwheel

Hoseor joint damagear pipelineblocked.

Cleanor replace

Difficult toturn

Thepressuref thespliteflow valve istoo | Adjustthe
low. pressure
Air in steeringoil circuit. Exhaustair

Steeringunit fail to recover duéo spring

Replacespring

handwheel piecedamagear elasticity-insufficient. piece
. . . . Inspectthe sealof
Oil leakagean thesteeringeylinder. the piston
Tr u chadkisg : Adjusttheflow of
or movingwith Excesssteeringflow splite-flow valve
oscillation Springdamagear elasticityinsufficient. Replace
Excessivanoise Toolow oil levelin theoil tank. Refill oil
Suctionpipelineor oil filter blocked. Cleanor replace
Oil leakage Sealsof guidesleeve pipelineor joint Replace

damaged.
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4. Electric system
4.1 Generalescription

The standard configuration of the electric system of G3 seriedt frtbntdrive
threewheel forklift trucks is an AC control system, which can realize a silent, high
efficient, smooth and safe control of the truck.

The electrical system is mainly composed of combined instrument, traction
control system, lifting control system, lithium tank group, control switch and lighting
device, wiring harness and so on.

Amongthem,thetractioncontrol systemconstituteby combinaton switch, pedal
accelerator, double handle A€ traction motor and traction control.

Hoisting control system by the valve control switch, lifting speed sensor, the
exchange of lifting motor, lifting controller.

& Note

The manufacturer reserves theright to continuous improvement of the
product. If there is any discrepancy between the physical object and the
instructions, please consult the manufacturer.

The principle diagram of the electrical systemis shown in Fig. 4-1a, Fig.

4-1b and Fig. 4-1c.
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4.2 Instrument

O«

O«

O«

O«

1) Panellayout1

Lifting prohibit Seat switch
Fault warning Message
Safety belt

Location

Park ) ) )
Signal intensity

System time
¥ Scroll up

Odometer
Left and right
Hour meter

Scroll down
Battery status)

Back/confirm
Current gear
Fault indication

Current speed Steering angle

Fig. 4-2 Panel layoubf technologysystem

Themeaningof geardisplayis: D - Drive’ R - Reverse N - Neutral

Thespeednodevaluecanbe customizedasrequired.Thefollowing typesare
available:

Typel: ST high P71 middlé ET low
0 Type2:Silow P71 middlé ET high
0 Type3:Silow ET middlé PT high

Themeaningof the currenfaulticon areasfollows:

O«

n Faultindicatorlight, poweron self-testor fault light; If thefault light is off,
there is no fault and communication is normal. If fhelt indicator flashes, it
indicates there is a fault. For details, check the fault code.

When the parking switch icon is always lighting, it indicates that the
parking switch is off.

A
If the seat belt icon is always lighting, the driver is not wepaiiseat belt.

B If the fault icon flashes, a warning is displaye@ihe alarm code is
displayed in the dialog box on the main window.

If the forbidden to lift icon is not flashing, the lifting is faulty.

4
If the seat switch icon is always lighting, it indicates that the seat switch is
not turned off.
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O«

NMEIE

J

R

E Notification icon, reserved, customizable according to customer
requirements.

Network signalquality emptyi noné onegrid i poof two gridsi middle,
three grids good, More than four gridsexcellent

. A .
Internet cloud connéctthe icon appea I already connected to the cloud,
the icon not appeaisiot connected to the cloud

Positioning tyoeemptyi No positioning, n i base statiomositioning, n
T GPSpositioning

2) Panellayout2

Current mode Graph Direction

S Mode (@) & @. -~ K

Current speed

Battery status

Hour meter of
Traction controller

Steering angle Hour meter of Hour meter of
Key switch Pump controller

Figure4-3 Panelayoutof Curtissystem

Forward travel

Reversdravel
Powerlowerthan10%,lock indicatorof lifting
Parking brake
Pedal
Seat indicator
Seateltindicator

Fault indicator
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3401T-5002 The batteryicon on the maininterfaceof the table
would be displayed in different colors according to the battery quantity. The battery
quantity range is 0~100%. The specific meaningsattiery icons are as follows:

20%~100% green

10%~19% yellow with flashing

0%~9% red withflashing.And the showat maininterfaceat the sametime.

3) Panellayout3

Handbrake —MmH ,—————— Fault indicator
Seat switch Forward and reverse gear
Scroll down

Date, time - Scroll up
Work mode Increase
Speed meter Decrease
T

) m?k s.peed Confirm

Steering angle indicator

Hour meter Esc

Battery power

a.Workingvoltageinputrangé 20V ~100V
b. Ratedworkingcurrent <150mA
c. Poweroutput(OpenrDrain Output):1.5A continuouscurrent
d. Protectiongrade:IP65
e.Working Temperaturd&kange-20+70 ?
f. StoragelTemperatur&kange-30+85 ?
g. Operatinghumidity: .= 95%
h. Communicationtype: CAN( 125K /250K)
4.3 Electroniccontrol
4.3.1Generaldescription

Thecontrollerassemblyncludesmasterslavecontroller,lift controller,contactor,

relay, OPS warning buzzer and related wiring harness for the traction system.
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4.3.2Electroniccontrolassembly

A0.0

s
|
]

175.0
%5

®

X
nn

@

............
----------------------

[I===1|

OPSH%®
#HEREn

AMP:174354-2

1. Bottomplate 2.DrivenAC controller 3. Drive AC controller
4. Pump AC controller 5. Fuse 6. Fuse 7.Contactor 8.0PSbuzzer
Figure 44 Electronic control systemssaytechnology system)
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J;L r

1. Bottomplate 2.DrivenAC controller 3. Drive AC controller 4. PumpAC controller
5.Fuse 6. Fuse 7.Contactor 8. OPS buzzer(24 V)9.24V rrelay
Figure 45 Electronic control systemssayCurtis system)
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Figure 46 Electronic control systemssay(ZAPI system)
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A) Traction and pump motor controller (technologysystem)

1) Themaincontrol adopts32-bit embedded integrated motor controller,
working frequency 120MHz;

2) Advancedand efficient control algorithm to achieveconstanttorque
andpowercontrol of AC inductionmotor;

3) AdvancedPWM technologyis adoptedto realize efficient utilization
of powersupply voltage.

4) Low control motor harmonic wave can suppresstorque ripple, and
maximize reducingthe switchingloss; Wide range of speedadjustment;

5) High or low speedcanbe smoothly controlled;

6) The control algorithmcanadaptto the temperaturechangeof the motor,
which cankeepthe bestperformanceunderdifferent conditions;

7) Richexternal interfacemulti-channeldigital input, analog inputhigh
poweroutput,low poweroutput;

8) Full Equipped alarm protection function, historical alarm record
function;

9) With motorwork timing, seattiming, truck mileagecounting;

10) CAN communicationis usedto realize the integratedcontrol
system.

11) Power circuit adoptsaluminum substratedesign scheme,power
deviceadoptslow-voltagehigh-powerMOSFET device,

12) It has wide voltage range, simple structure and flexible power
matching.

13) The power bases aluminum plate with high thermal conductivity,
which provides good heat transfer duringheat dissipation and increases

reliability.
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B) Drive and pump motor controller (Curtis System)

1) The use of vector control technology, combinedwith Curtis's
algorithm, ensuresthat the controller always provides peak torque and
optimal efficiency.

2) Thetorqgueandspeedworking areais very wide andthe regeneration
performancads perfect.

3) Internal closedloop control of speedand torque modes ensures
optimal performancewithout the needfor anyother devices.

4) Throughprogrammingparameter setting, adjust drivend brake
performanceo the best.

5) Torque controlmode providesunique performance,ensuring smooth
transitionandpositiveresponsen any state.

6) Unigue pump control mode, quick responseo hydraulic changes.

7) Designof automaticfail-safe power device

8) The hardwarewatchdog

9) Batteryelectrodereverseconnectionprotection

10) Shortcircuit protectionfor outputdrive

11) Overheatingprotection,warning and automaticshutdownSettings
provide motorandelectronicprotection.

12) IP65 protectionlevel, meetthe requirementsof harshenvironment.

C) Drive and pump motor controller (ZAPI systen)

The models of drive and pump motor controllers are as follows: ZARIE2
80V/230A+230A and ACE2 80V/300A

6 ACE2 controller is a threphase AC asynchronous motor inverter, which
controls traction motor and pump motor. It has regenerative braking function, CAN
BUS interface andligital controlof microprocessofbasedn motorspeed feedback).

6 The allowable working ambienttemperatureangeis -30°C +40°C, and the
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maximumallowable workingemperatures 85°C.

6 Protectionfunctionsof ACE2 motorcontroller:

a) Batterypolarity protection b) Incorrectconnectiorprotection

c) Overheatprotection;overloadprotection;shortcircuit protection

d) Protectionclass ofcontroller1P65 e) Out-of-control protection;

f) Batteryoverdischargingorotection g) Mis-starting protection.

6 Through the controller's handheld unit(programmer), and the following
functionscanbe convenientlyrealized:

a) Online inspectionandadjustingon drive andift system

b) It can modify the traveling acceleratorand lifting speedregulationsignals
online, with better matching;

c) Faultdetection and inquirgn drive and lift controlsystem.

Note:

Testthe truck with four wheelsraised (off the ground) after the controller
being fixed, in that casdahere will be no danger even the connection is in error.

A certain amount of voltagewill remain in filter capacitanceafter the turn
off of the electric switch. Cut off the battery and make the remained voltage
short circuit by connecting the 10-100ohm resistance to the inverter before
checking the inverter.

Motor controller by the manufacturer to provide quality assurance,
failure should promptly inform the manufacturer to provide after-sales service;
If not authorized by the manufacturer, please do not open the maintenance
without authorization, such as unauthorized maintenance caused by the user's

personal and property losses, the user shall bear the responsibility.
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4.4 Motor

Motor type:threephaseAC typeinductionmotor (freefrom maintenance)
Table4-1 Motor specification

Pumpmotor
Power 14KW
Ratedvoltage 52V
Ratedcurrent 210A
Ratedspeed 2337rpm

A Note

In the inspection and maintenance of the motor must be operated without
power, to avoid accidents.

4.5 Lithium battery

4.5.1Lithium Batteryspecification
Table4-2 Lithium Batteryspecification

Model Voltage Capacity Brand Type
AOKP2-40621G 80V 202AH Heding Standard
AOKP2-40631G 80V 271AH Heding Optional
AOKP2-40321G 80V 202AH Pengcheng Optional
AOKP2-40331G 80V 271AH Pengcheng Optional
AOKP2-40431G 80V 271AH Yijiatong Optional

4.5.2Lithium batteryroutineusagecautions

The right usage and routine maintenance of the lithium battery will influent
lithium battery life and performance. So, tbperator should maintain the lithium
battery according to the manual and actual conditions.
(1) Pleaserefer to the Productinstructionsand Lithium-lon Battery Instructions
before use.
(2) When the vehicle power is low, please charge it in time; When not usaddiog
time, please press the emergency power off switch to prevendischarge
(3) Lithium batterycannot be chargedbelow O .In low temperatureenvironment

belowO pleasechargethetruckimmediatelyafteruse.
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(4) Lithium-ion batteries can be charged at any time, but it should be fully charged at

least once a month in order to calibrate the battery level. It is recommended to fully

charge the battery at least once a week during normal use

(5) Do not flush thdithium batery with waterto preventthe batteryfrom water.

& ' Notice

(1) Do notuselithium batteriesattemperatureabove5 5 orbelow-2 5

(2) Do not flush thdithium batterybox directly.

(3) Do not placeneavyobjects or conductoien thesurfaceof thelithium batterybox.

(4) Keepchildrenor otheranimals oubf touchwith lithium batteryboxes.

(5) Personnel not authorized by the battery manufacturer shall not disassemble the

lithium batterypackto preventdamageo theinternalcomponent®f the batterypack.

4.5.3Lithium batterymaintenance
>>Matters needingattention in Lithium -ion battery maintenance- General

(1) In the maintenanceand overhaul of lithium batteries must be
required to wear protective equipmentsuch as insulating gloves, goggles,
ladle shoesetc.

(2) In the lithium battery maintenancemust use special electrical tools
or the corresponding insulationtools, when the useof ordinary tools for
temporary maintenanc® work ontheinsulation treatment.

(3) Please designatqualified electricalengineersto carty out system
maintenance,inspection or replacement.Non-professional personnehre
strictly prohibited from disassembling. During use or maintenance
operation,it is strictly prohibited to wear or damagethe connectionsinside
andoutsidethe systemto avoid danger.

(4) After the power systemis usedfor half a year, the fasteningdegree

of fuse connectingbolts, contactorconnectingbolts and other connecting
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bolts on the power main circuit should be inspected.

(5) Ensure that the low-voltage power supply of the truck is
disconnected before maintenance, and then ensure that the truck is
disconnectedfrom the power loop of the battery system.Maintenancecan
be carriedout aftercompletionof the aboveconfirmation.

(6) when two peogde or two or more persons jointlyoperation,should
avoid cross work, in order to preventtool collision during the working

processof the battery short circuit or get an electric shock accidents.

>>Lithium -ion battery maintenancematters needingattention i secondcell

(1) Disconnectthe main switch of the power supply and unplug the
main interface of the voltage acquisition line before removing the single
battery in the module, so as to avoid burning out the managementystem
due to too large pressuredifference in the disassembly processin the
disassemblyprocesso have beememoved terminainsulationtreatment.

(2) When charging a battery cell, reverse chargingthe battery is
strictly prohibited. A reverse chargingcan lead to the battery votage
returningto O andscrapin advance

(3) In any case, the terminal voltage of the battery cell must be
detected in real time when testing or using the battery. It is strictly
prohibited to carry outseries chargingand dischargingtest on the battery
pack without a managementsystem or protection plate, so as to avoid

causingoverchargingor dischargingof the battery.

>>L ithium -ion battery maintenance mattersneedingattention -- others
(1) Battery safetyvalve is asafety protectiondevice designedo avoid

battery abnormalities.It is strictly prohibitedto twist or block the battery
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safetyvalve without permission.

(2) Be careful duringthe battery connection operationto avoid the
phenomenonthat the whole group or part of the battery is connectedin
reverse,or the whole group or part of the batteryis short circuit.

(3) In the processof taking the battery, it should be guaranteedhat the
batteryis upright, Shall not beinverted.

(4) After the battery pack is connected,be sure to use a multimeterto
confirm the total voltage of the main and main and negative terminals is
correctbeforeit canbe connectedto the switch box.

(5) The pole bolt must be tightened duringthe battery installationto
avoid the increaseof contactresistancedue to poor contact. If the bolt is
not firmly connected,the pole partof the battery pack will be seriously
heatedwhen the battery pack is chargedand dischargedwith large current.
The battery life will decreasesharply if the temperatureexceeds7 5 and
the battery will be burnedout if the temperaturee x ceeds 125
the pole bolt should not be tightened too hard, so as not to lead to pole
screw sliptooth; Once the poldanternal thread slipdue to excessive force,

pleaseuse a screw tap and other tools to refurbishmentthe tooth.

4.5.4Lithium Batterystorageandkeep

(1) Before long-term storage,it should be confirmed that the battery
system powers not lessthan50%.

(2) Charging maintenanceshould be carried out once every three
months:chargeto 100%.

(3) Store it for more than three months, and confirm whether the
battery power systemhas afault alarm before usingit again. If so, please

contactthe after-salesservicedepartmenfor maintenance.
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(4) The storageenvironmentshould be kept dry and ventilated, away
from heatsource.
& * Notes
(1) If the SOC of the battery system is lower than 20%, please charge it in
time.

(2) Please use the special charging equipment authorized by the
manufacturer to charge.

(3) In case of fault alarm during charging, both the battery system and the
charger will stop charging, and the charger will display fault information.

(4) The charging environment should be dry and ventilated, without

flammable and explosive items around.

(5) The battery systemshould be fully charged oncea week.

4.5.5Lithium Batteryfault andresolution
The cause that made the lithium battery error is various, except the effect of the
quality manufacture and transport storag@stly due to the improper maintenance.

Find out the faults and analyze the causation as soon as possible to exclude.
Table4-3 Lithium batteryfaultsandtreatmenmethods

No| Faultphenomenon|Causes Troubleshooting

Instrument report| Something'svrongwith

1 | correspondindault

the corresponding

Find thefault codetablefor fault handling

code component
1) The truck wiring 1) Checkwhetherthewiring harnes®f the
harness or power cord |truck and the connecting objects are
Whole truck . -
2| . . connectofails. 2) lithium | normally connected;
withoutelectricity

battery system
malfunction.

2) judgewhetherbatterysystencan
dischargenormally.

The battery life of
3 the truck is
significantlyshorter

1) Thebatteryis notfully
charged.

2) acquisitiorproblemsor
damage of BMS.

3) badbatterycell
consistency.

1) Chargethebatteryto 100%beforeuse.
2) checktheacquisitionwire andBMS.
3) batterycellis damagedreplaceit.

4 | SOCjumpingor

1) Lithium-ion battery

1) Checkwhethertheoperationmodeis
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continueunchangeq forklift worksin leadacid |normal.

or growing mode. 2) batterycell performanceest.
2) theconsistencyfthe |3)replacethecurrentsensor.
battery cell. 4) ReplaceBMS.
3) thecurrentsensois
damaged.
4)BMS fault.

1) Re-plugthe EV Chargerandconnect

1) TheEV Chargeilisnot | the battery charger source.

inserted in place or the |2)allows the battery before charging
battery charger is not heating or cooling, place the truck in the
connected. appropriate temperature environment,
2) batterytemperature rechargingvhenthetemperaturés normal.
Thebatterycannot |below-30 orabove 3) checkif thetruckinstrumenhasbattery

charge 60 system trouble light lighting, or there is
3) chargeortruckshows | charging system fault clue, or show the
fault batterycharger failure, then stop charging

4) EV Charger holder suggest to contact authorized profession
damagecontactoisnot | maintenance personnel.

closed, BMS fault, etc. |4)testEV Chager,seeif charging
contactotis close replaceBMS.

4.5.6Daily maintenance

(1) Check the appearanceof the box: check the battery systemouter
box for foreign matter, obvious deformation, rust and other abnormal
conditions.

(2) National standardizedcharging port:in the state of power off,
check the interface for abnormalconditions such as damage,foreign body,
corrosionand soon.

(3) Connector:In the state of power off, check whetherthe connector
isloose, damagedndother abnormatonditions.

(4) State detection: observethe battery systemvoltage, temperature
and other stateinformation on the display screenof the charger during
chargingto ensurethat all stateinformation is within the normal range.

4.6 Parkingbrakepedal

When whole truck is stationary,the driver canleave the seat, please
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use parking brake pedal, and the hand brake light “3) lighting up

constantly thetravelling functionhasbeenlimited.
When operatethe truck again,the parking brake pedal musbe step on

again, the hand brake switch light (‘:E) iIs out, the travelling function

limited is releasedthework could be started.

Parking brake pedal

Figure4-6 Parking brake pedal

AN

Do not step onthe parking brake pedal whenthe forklift is travelling.

Danger

In somecasesif steponthe parking brake pedal suddenly,the goodsmay fall
from the pallet fork;
Only whenthe forklift is travelling, if can't stopthe forklift truck by the brake
pedal, then use thgarking brake pedal;
4.7 Emergencyower offswitch

Before the truck working, please start emergencypower off switch
manually.

when the truck is maintained,transported,or storedfor a long time,

pleaseturn off emergencypoweroff switch manually.
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Figure4-7 Emergencyoweroff switch

/N

Do not turn off emergencypower off switch whentruck is travelling.

Danger

in somecasesif turn off emergencyswitch suddenly,the goodswould fall off
from the fork, causes damage of people and goods.
Only whenforklift istravelling, if it isimpossibleto stop forklift by other ways,
then turn off emergency power off switch manually.
4.8 Faultdiagnosis

The traction control system, lifting control system, steering control system and
intelligent instrumentsystem used in the truck are microprocessor controllers that
continuously monitor and perform a diagnostic program for the main functions. The
diagnostic program consists of the following four points:
(1) Diagnostics for electric lock closing: the watchdogcuit, current sensor,
capacitor charging, phase voltage, contactor drive, BAI interface, whether the
operation sequence of the switch is correct; Whether the output of the accelerator is
correct; Whether the two microprocessors are synchronized; Whkéhaput to the
securityrelated hardware Is available.
(2) Standby detection: watchdog circuit, phase voltage, contactor driver, current
sensor, CANBUS interface.
(3) Detection during working: watchdog circuit, contactor driver, current sensor,
CAN-BUS interface.

(4) Continuoudletectioninvertertemperaturemotortemperature.
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Diagnostics can be provided in two ways: one is to use a digital handheld unit,
which can provide detailed fault information; The other is that the fault codes are
transnitted by CANBUS, and the fault codes and module nodes are displayed on the
intelligent instrument.

A. Commonfault (technologysystem)

(1) Commonfault of drive system

Fault .
Faultname Details
code
1. Checkwhetherthebatteryis properlyconnectedo theelectric
1 Batteryovervoltage | control system with cable.

protection 2. Checkwhetherthebatteryvoltageis normal.
3. Replacdhecontrolunit.

1. Check whether the battery cables are incorrectly conng
andwhether the positive and negative electrode connector
seriously corroded.
2. Check the status of the battery. If the battery electroly]

Batteryundervoltage , )
2 protection partially exhausted, the controller undervoltage protection

may be triggered. Undervoltage protection fau&s also be
triggered when the battery power level is already low and
motor is operating at a high current (e.g. at full load).
3. Replacahecontrolunit.

1. If the fault code is caused by the driver steped the accelg
pedal before the system powar selftest (the main circui
breaker is not closed), please restart the system after reles
accelerator pedal.
2. Check the numerical setting of acceleratedal calibration tq
see whether the setting of minimum and maximum voltag
Theacceleratopedal | accelerator pedal is accurate. If not, recalibrate the accels
3 was steped down | pedal. You can set the accelerator pedal monitoring softwg
before starting instrument.

3. Checkwhetherthe controlunit in the mainharnesss correctly
connected to the accelerator pedal. If there is no problem
the connection, press down the accelerator pedal throug
monitoring software of the upper computer and observe wh
the feedback voltage value of the peidah the correct range.
4. Replacahecontrolunit.

1. Maintain the truck, and retime the maintenance timer in th
4 Maintenanceavarning | controller through FJ monitoring software or instrument.
2.Shutdownthis function

5 Flashmemoryfault | 1. Flashreloadsdefaults:Usethe FJcontrollerprogrammingool

50



to "RestoreFactorySettings'operation
2. After executedsolutionl, If the fault persistswith poweredon
again, replace the control unit.

1. Whenpoweron, muststartwork after the maircircuit breaker
sucked.

5 Driver buslow 2. Checkthatthe coil controlterminalof the main circuit breaker,
voltagealarm is properly connectedto the main harness connection
terminal.
3. Checkwhetherthe mainfuseis in goodcondition.
().ve.r}/oltage.;:urrent 1. Checkwhetherthebatteryis properlyconnected.
7 limiting activation
i 2. Thebatteryrelatedparametersnatch.
warning
1. Check whether the UVWthreephase cable connectig
between the drive module and the motor is shiocuited
(shortcircuited between threghase cables or sharircuited
between a phase cable and the truck frame), and check w
the motor coil has a burning smell.
2. Check whether the cables between the control unit an
Overcurrenfailureof | power module are properly connected (only for V se
8 drive motor power | products).
unit 3. Disconnect the UVW cable of the driver module, and u
multimeterto checkwhetherthe resistancevalue betweenthe
+/-B terminal of the module and the UVW terminal
symmetrical. If the resistance value of one phase is found
significantly different from the other phases, the power mo
can be determined to be burned down and needs to be repla
4. Replacehecontrolunit.
1. Replaceghemaincircuit breaker.
The precharge .
9 capacitochargesoo 2. Replace power modules one by on(_a to exclude drive and
fast pump power modules (only for V2 series products).
3. Replacahecontrolunit.
1. Check whether the UVW connection cable between the
pump motor and the oil pump power module is prop
connected.
The precharge 2. Check whether the cable between the power module of tf
1 capacitor failed to | pump and thecontrol unit is properly connected (only for
discharge effectively| series products).
duringsystenstartup | 3. Replace oil pump motor power module (only for V se
products).
4. Replacghemaincircuit breaker.
5. Replacdhecontrolunit.
1. Chargethebattery.Notethatif the batteryvoltagelevelis still
Batterylow voltage .
12 alarm lower than the "Battery Resetvalue" after charging. Then the

fault codewill notbeeliminated. Onlywhenthevoltagelevel of
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the batteryis higher than the "batterngset value'aftercharging,
can the fault code be eliminated and the electric contrg
allowed to work normally.

2. Measure the battery voltage. If the measured voltag
inconsistenwith the batterydischargeprotectionvalue,replace
thecontrolunit.

High temperature

If thefault occurswhenthemotoris not hot:

1. Use a handheld multimeter, put it in resistance measurg
mode, measure the resistance value between the two lines
motor temperature sensor, compare wfitd true value table g
the motor temperature sensor, if the measured valu
inconsistent with the actual temperature of the motor,
replace the temperature sensor.

13 ) 2. Replacehecontrolunit.
alarmof drive motor .
If thefault occurswhenthemotoris very hot:
1. If the emperature value read from the monitoring softwar
instrument of the upper computer is consistent with the a
temperature of the motor, check whether the motor housi
clean and whether the heat dissipation of the motor is norma
3. Detect whether the drive motor is working normally, or
whetherthereis brakelockedor otherabnormakituation.
1. Check whether the cables between the motor power m
15 Lossofdrivemotor | and the control unit are correctly connected (only for V2 s¢
current products).
2. Replacdahe powermodule(V2 seriegproductsonly).
) 1. Check whether the coil of the main circuit breakeris
Drive motor fan —
, shortcircuited externally.
16 valvecontrolcoil .
oben 2. Checktheconnectiorwire.
P 3. Replacahecontrolunit.
L 1. Check whether the coil of the main circuit breakeris
Maincircuitbreaker N
) shortcircuited externally.
17 coil overcurrent L
alarm 2. Replacghemaincircuit breaker.
3.Replacehecontrolunit.
L 1. Check whether the control port of the main circuit breaker
The main circuit .
.| disconnected.
18 breakercontrolcoil is ) .
open 2. Detectioncontrolwiring harness;
P 3. Replacahemaincircuit breaker.
Contactadhesiorof L
19 L 1. Replacghemaincircuit breaker.
maincircuit breaker
1. The fault may be caused by insufficient heat dissipa
i Check the heat dissipation between the power module an
Drive motorpower i .
20 aluminum plate as well as between the aluminum plate an

module overheat

frame. Note: you canreadthe temperatureof the motor power
modulethroughFanjiuppercomputersoftwareor instrument.
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2. If the heat dissipation measures of #ve modules are g
good, it is necessary to check whether the drive motor w
normally. If it does not work properly, the power module
overheat. Second, replace the power module.
3.Replacahecontrolunit.

DualMCU system
21 Communication 1. Replacehecontrolunit.
timeout
: 1. Checktheelectromagnetibrakecontrolcoil.
22 Thes.ol.en0|d3rake 2. Checktheconnectiorwire.
coil is broken .
3.Replaceghecontrolunit.
1. Checkthe externalconnectioncorrespondingo DRIVE1
channel, whether the connection is large load.
DRIVE1 channel . )
23 overcurrent 2. CheckDRIVEL channelcorrespondingexternalconnection,
whether the input high voltage.
3.Replaceghecontrolunit.
Asternbuzzercontrol | 1. Checkthereversingouzzer
25 port load 2. Checktheconnectiorwire
disconnection 3. Replacehecontrolunit
1. Ensurehatthethresholds setproperly.
2. Check whether there is a short circuit between the U
threephase cableonnection between the drive module and
motor (short circuit between thrg@ase cables or a phase c3
and the truck frame), and check whether the motor coil H
7 Controlleroutput | burning smell.
overload 3. Disconnect the UVW cable of the power module, and u
multimeterto checkwhetherthe resistancevalue betweenthe
+/-B terminal of the power module and the UVW termina
symmetrical. If the resistance value of one phase is found
significantly different from the other phasesthe powermodule
is burneddownandthecontrollerneeddo bereplaced.
1. Checkthedrive load.
28 Drive power unit | 2. ChecktheUVW threephaseconnectiorcable.
softwareovercurrent | 3. Determinethe overcurrentthresholdsettingis reasonable.
4. Replacahedrive unit.
1. Checkthe externalconnectioncorrespondingo DRIVE2
channel, whether the connection is large load.
DRIVE2 channel ) )
29 overcurrent 2. CheckDRIVE2 channelcorrespondingexternalconnection,
whether the input high voltage.
3.Replacehecontrolunit.
1. Checkthe externalconnectioncorrespondingo DRIVE3
20 DRIVE3channel | channel, whether the connection is large load.
overcurrent 2. Check DRIVES channelcorrespondingexternalconnection,

whethertheinputhigh voltage.
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3.Replacehecontrolunit.

The outputof the 1. CheckwhethertheU, V, andW powercablesof the motorare
31 drive powerunit connected reliably.
default phase 2. Replaceahedrivermodule.
Batterypackislow | 1.Checkthebatteryconnection
33 voltage output 2. Determingheresidualcapacity whethermundervoltage
current limit 3. Reasonablsettingcurrentlimiting threshold
Asternbuzzer 1. Checktheload
35 controlsovercurrent | 2. Checkthe connectiorwire
output at port 3. Replacehecontrolunit
1. Check whether the 5V output is grounded, and check whe
) the wiring of each motor encoder is correct.
Controlunit 5V )
37 2. Check the correct use of external devices of the control uf
voltageoutputfault
5V output one by one.
3.Replaceghecontrolunit.
1. Check whether the 12V output is grounded, usually ma
caused by the wrong wiring of the following compone
Accelerator pedal
i Lifting sensor
Control unit 12V .
38 Steeringsensor
voltageoutputfault
Instrument
2. Check the correct use of external devicethefcontrol unit
12V output one by one.
3.Replacehecontrolunit.
1. Checkthedrive motorencoder
) 2. Checktheconnectiorwire
Drive motorstall i
39 ) 3. Checkthestateof drive load
(blocked)failure , )
4. Ensurethat the maximum output currentthresholdis set
properly
1. Checkwhethertheoutputportis overloaded.
40 HP_OUT1loutput | 2. Checkwhetherthe correspondingoutput port connection
port overcurrent | wiring harness is short circuit.
3. Replacehecontroller.
1. Checkwhethertheoutputportis overloaded.
41 HP_OUT2output | 2. Checkwhetherthe correspondingoutput port connection
portovercurrent | wiring harness is short circuit.
3. Replacehe controller.
1. Checkwhethertheoutputportis overloaded.
49 HP_OUT3output | 2. Checkwhetherthe correspondingoutput port connection
port overcurrent | wiring harness is short circuit.
3. Replaceahecontroller.
1. Checkwhethertheoutputportis overloaded.
HP_OUT4output . .
43 2. Checkwhetherthe correspondingoutput port connection

port overcurrent

wiring harness is short circuit.
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3. Replaceahecontroller.

HP_OUT5output

1. Checkwhethertheoutputportis overloaded.
2. Checkwhetherthe correspondingoutput port connection

44
port overcurrent | wiring harness ishort circuit.
3. Replaceahe controller.
1. Checkwhethertheoutputportis overloaded.
45 DO6outputport 2. Checkwhetherthe correspondingoutput port connection
overcurrent wiring harness is short circuit.
3. Replacehecontroller.
1. Checkwhethertheoutputportis overloaded.
46 DO7outputport 2. Checkwhetherthe correspondingoutput port connection
overcurrent wiring harness is short circuit.
3. Replacdhecontroller.
Safetybeltwarning | 1.Checktheload
47 buzzemportoutput | 2. Checktheconnectiorwire
overcurrent 3. Replacehecontrolunit
Safety belt warning | 1. Checktheload
48 | buzzemortloadopen | 2. Checktheconnectiorwire
circuit 3. Replacghecontrolunit
) 1. Checktheload
ISOcontrolcoil open .
49 circuit 2. Checktheconnectiorwire
3. Replacghecontrolunit
D1 seriescontroller:
) 1. Checkthewiring harness.
58 Themoduletypeis
) 2. Checkmoduletype parameters.
Incorrect
AEmer ger o
; . | 1. Check whether the Emergency Reverse switch is normal
59 Rev eismt 0
restart the system.
released
AEmer gen .
. | 1. Releasehe Emergencyreverseswitch.
60 Re v e stast@o .
. 2. Checkwhetherthe EmergencyReverseswitchis normal.
conditionerror
If the motoris nothotwhentheproblemoccurs:
1. Using a handheld multimeter, placed in the resistan
measurement mode, measure resistance value between tw
of motor temperature sensor, and compare to motor tempe
sensor truth table, if measured values do not teilly the actua
) temperature of motorhén replace the temperature sensor.
Traction motor ,
61 2.Replaceghecontrolunit.

overheashutdown

If themotoris very hotwhentheproblemoccurs:
1. If the temperature value read from the monitoring softwar
instrument of the upper computer is consistent with the a
temperature of the motor, check whether the motor housi
clean and whether the heat dissipation of the motor is norma
2. Testwhetherthe drive motor is working normally, whether
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thereis brakelock or otherabnormalkonditions.

62

Directionswitch

1. Checkthedirectionswitch.
2. Checktherelatedwiring harness.

failure .
3.Replaceghecontrolunit.
o 1. Checkwhetherthe seatswitch is connectedincorrectly or
Theseatswitchis not
63 , damaged.
closedduringstartup )
2.Replaceghecontrolunit.
1. Check whether the forward/backward switches are actiy
when the truck starts.
L ) 2. If the direction switch is not activated, check whether
Thedirectionswitch | =~ . . : .
) ) ) direction switchconnection terminal is correctly connected
64 is activated during ) ) ) o
startup the .r.naln cable connectlo.n. terminal. The monitoring softwalt
Faniji can be used for auxiliary detection.
3. Checkthedirectionswitch.
4. Replacehecontrolunit.
1. The fault may be caused by insufficient heat dissipa
Check the heat dissipation between the power module an
aluminum plate as well as between the aluminum plate an
truck frame. Note: you can read the tempertof the motor
Drive motorpower | power module through Fanji upper computer software
66 module overheat | instrument.
shutdown 2. If the heat dissipation measures of the above modules 4
good, it is necessary to check whether the drive motor w
normally. If it does not work properly, the power doge will
overheat. Second, replace the power module.
3. Replacedhe controlunit.
Theparkingis not
67 released while 1. Releasehehandbraker acceleratopedal;
driving
1. Checkwhetherremotecar lock or CAN communicationis
69 Remotdock thecar
normal
Electromagnetic | 1.Checktheload.
70 brakeportoutput | 2. Checktheconnectiorwire.
overcurrent 3. Replacehe controlunit.
1. Check whether the cable connectibetween the powe
The drive motor | module of the drive motor and the control unit is normal (g
7 power unit for V series products).
temperatursensois | 2. Replace the drive motor power module (only V se
faulty products).
3. Replacahecontrolunit.
1. Checkwhetherthe encoderis correctly connectedwith the
24 Drive motorencoder | motor and control unit.
fault 2.1f theconnectionsrecorrectandgood,replacetheencoder.

3. Replacdhecontrolunit.
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ISO solenoidvalve

1. Checktheload.

75 controlportoutput | 2. Checktheconnectiorwire.
overcurrent 3. Replacdhecontrolunit.
Theoutputcurrentof | 1. Checktheload.
76 thefan controlportis | 2. Checkthe connectiorwire.
overcurrent 3. Replacdhecontrolunit.
) 1. Checkwhetherthe connectiorbetweerthetemperaturesensor
Drive motor . _ .
of the driving motor and the main cable is normal.
77 temperatursensor .
failure 2. Replacahedrive motortemperaturesensor.
3. Replacdhecontrolunit.
-8 Built-in contactor | 1.Checktheload.
overcurrent 2. Replacehecontrolunit.
, 1. Checkwhetherthe cable betweenthe control unit and the
Drive motorpower _ _ _
80 Unit temperature driver module is properlgonnected (onljor V seriesproducts).
P ) 2. Replacdahedrive powermodule(only V seriesproducts).
sensor failure )
3. Replacdhe controlunit.
Accelerator pedal
81 voltageoverrange | 1.Detecttheacceleratopedalandrelatedwiring harness;
failure
83 Defaultparameter | 1. Resethecontrollerandpowerit onagain.
error 2. Replacedhe controlunit.
. 1. Resethecontrollerandpowerit onagain.
84 Parametelimit error )
2. Replacedhe controlunit.
85 Wrongstarting 1. Releasdhe acceleratopedalandactivatethe directionswitch
sequence beforepressingheacceleratopedal.
Forbidden warning
86 for thesimultaneous| 1. Releasehelifting lever
operation of 2. Modify thethresholdor block this functionality
acceleratoandlifting
Communication L .
) 1. Check the CAN communication line between walking and
87 betweermoduleds
) pump module.
interrupted
Accelerator pedal | 1. Resethedetectiorthreshold.
89 feedbacldeviationis | 2. Detecttheacceleratopedal.
toolarge 3. Checktherelatedwiring harness.
Onstartuphelift 1. Releasghelift potentiometer.
i P ) 2. Recalibratehe deadbandvalue.
90 potentiometer is ,
. 3. Changehepotentiometer
activated )
4. Replacahecontrolunit.
1. Checkwhethertheconnectiorwire of thesteeringsensor.
) 2. If the wire connectionis correct, recalibratethe clockwise
Steeringsensor . . . .
91 value, middle value, and anticlockwise valuestafering sensor.

failure

3. Replacdhesteeringsensorandrecalibrate.
4. Replacehecontrolunit.
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1. Check the value setting of "Accelerator pedal Calibration
see whether the minimum and maximwwoitage values of th
accelerator pedal are set accurately. If not, recalibrate
accelerator pedal and set it with the monitoring software o
upper computer.

2. Check whether the control unit in the main bundle is corrg

92 Acceleratoffailure . .
connected to the accelerafpedal. If there is no problem wit
the connection, press down the accelerator pedal throug
monitoring software of the upper computer and observe wh
the feedback voltage value of the pedal is in the correct rang
3. Replacdaheacceleratopedal.

4. Replacethecontrolunit.
i 1. Checkwhetherthe connectiorbetweerthetemperaturesensor
Drive motor . . .
of the driving motor and the main cable is normal.
95 temperaturesensor )
L. 2. Replacdghedrive motortemperaturesensor.
shortcircuit failure i
3. Replacdhe controlunit.
i 1. Checkwhetherthe connectiorbetweerthetemperaturesensor
Drive motor ) S
of the drive motor and the main line is normal.
97 temperatureensor )
L 2. Replacdahedrive motortemperaturesensor.
opencircuit failure ]
3. Replacdhecontrolunit.
1. Checkwhetherthe cableshetweerthe controlunit andthe two
power modules are correctly connected (only for V se
08 Capacitopre- products).
charge is too 2. Replace the power module individually, exclude drive
slow pump power module (only V sesi@roducts).
3. Replacedhe controlunit.
i i 1. Checkinterlockswitch.
Theinterlockswitch .
99 tailure 2. Checkwiring harness.
3. Replacahecontrolunit.
MeterM1 1. CheckmeterML1.
100 communication 2. Checkconnectingvire harness.
timeout 3. Replacahecontrolunit.
1. Checkwhethethecommunicatiorunitis lost.
CAN bus 2. Check whether the contact between communication unit g
101 communication controller is good.
timeout 3. Replacghecommunicatiorunit.
4. Replacehecontrolunit.
1. Checkwire harness.

102 Moduletypeerror

2. Checkmoduletype parameters.
Temperature

115 | protectionof lithium | Checklithium batterypack.

battery pack
Secondaryithium
124 y CheckKlithium batterypack.

cell overdischarge
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Lithium batterypack

126 overtemperature | Checklithium batterypack.
protection
Lithium batterypack
132 yp CheckKlithium batterypack.
total voltagehigh
133 Lithium batterypack | Checklithium batterypack.
overcurrent
134 Lithium batterypack | Checklithium batterypack.
cut-outprotection
135 Lithium batterypack | Checklithium batterypack.
chargingconnect
Lithium batterypack | Checklithium batterypack.
159 secondargell
undervoltage
Lithium batterypack | Checklithium batterypack.
167 currentlimiting
protection
1. Confirmwhethertheexternacommunicatiorunitis lost.
External meter 2. Check whether the wire haness between communication {
188 | communicatiortimed | and electronic controller.
out 3. Replacecommunicatiorunit.
4. Replacahecontrolunit.
Themaincontactor
190 temperatursensor | 1.Replacehecontrolunit.
failure
Themaincontactor
1. Checktheloadstatus
191 overtemperature .
) 2. Replacghecontrolunit
failure
The load of
, 1. Checktheoverspeedvarningbuzzermortloadstatus.
overspeeavarning L
193 ) 2. Checktheconnectingwiring harness,
buzzerportis open _
. 3. Replacghecontrolunit
circuit
Parking warning | 1.Checktheoverspeedvarningbuzzemortloadstatus.
194 buzzemportoutput | 2. Checktheconnectiorwire harness;
overcurrent 3. Replacehecontrolunit
Parking warning | 1.Checktheoverspeedvarningbuzzemortloadstatus.
195 | buzzemportloadopen | 2. Checktheconnectiorwire harness;
circuit 3. Replacehecontrolunit
1. Checktheoverspeedavarningbuzzermportloadstatus.
Brake relay port .
196 2. Checktheconnectiorwire harness;
outputovercurrent )
3. Replacahecontrolunit
Theloadof brake | 1.Checktheoverspeeavarningbuzzermortloadstatus.
197 relayportisopen | 2. Checktheconnectiorwire harness;
circuit 3. Replacahecontrolunit
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199

Communication
betweerdualdrive
modules is
interrupted

1. Checkthe communicationwire harnessbetweenthe dual
drives;
2. Checkthe module parametersdrive motor type" settingis
correct;

(2) Commonfaults of pumpcontrolsystem

Fault
code

Faultname

Details

10

Oil pump motor
powerunitoverheat
alarm

1. Thefault maybe caused binefficient heat dissipation. Cheg
the heat dissipation between the power module and
aluminum plate and between takiminum plate and the fram
An even amount of thermal grease between the module ar|
aluminum plate and between the aluminum plate and the f
is necessary to ensure effective heat dissipation. Note:
temperature of the power module of the oihumotor can bg
read through the monitoring interface or instrument of the H
upper computer software.
2. If cooling measures of the module is normal, so please g
whether the oil pump motor is working properly, especiagied
to check themulti-way valve lever lifting potentiometer ar
whether can reset the switch control signal normally.
3. Replacenil pumppowermodule(only V seriesproducts).
4. Replacehecontrolunit.

14

Pump motor
overtemperature
warning

If thefault occurswhenthemotoris nothot:
1. Use a handheld multimeter, placed in the resisti
measurement mode, measure the resistance value betwe
two lines of the motor temperature sensor, compare with thg
value table of the motoremperature sensor, if the measu
value is inconsistent with the actual temperature of the m
then replace the temperature sensor.

2. Replacahecontrolunit.

If thefault occurswhenthe motoris very hot:

3. If the temperature value read from the moniitg software of
instrument of the upper computer is consistent with the a
temperature of the motor, check whether the motor housi
clean and whether the heat dissipation of the motor is norma
4. Check whether the motor works normally. In particultis
necessary to check whether the oil pump electricity ki
working for a long time because the multay valve joystick
potentiometer or switch signal cannot be reset normally. Th
pumpelectricityworking for along time would leadto its  very
hightemperature.

24

Oil pumpmotor

1. Check whether the UVW threephase cable connection

60



power unit is
unsaturatear
overcurrent

between the oil pump module and the motor is stioctiited
(shortcircuited betweenthreephase cables or sharircuited
between a phase cable and the frame), and check wheth
motor coil has a burning smell.

2. Check the cable connection of the control unit and the
pump module is normal connection (only V series products).
3. Disconnect the UVWable of the oil pump module, and us
multimeterto checkwhetherthe resistancevalue betweenthe

+/-B terminal of the module and the UVW terminal

symmetrical. If the resistance value of one phase is found

significantly different from other phases, it can be determi
that the power module has been burned out and needs
replaced.

4. Replacehecontrolunit.

Oil pumppowerunit

1. Checkpumpmotorloadstatus.
2. ChecktheUVW threephaseconnectiorcable

26 3. Confirm the threshold value setting of overcurrentis
softwareovercurrent
reasonable.
4. Replacdhedrive unit
, .. | 1. CheckwhethertheU, V, andW powercablesof themotorare
Oil pumppowerunit )
32 connected reliably.
output phase loss i
2. Replaceoil pumpmodule.
Oil pump motor
pump 1. Checktheloadstatus,
temperature control )
34 2. Checkthewire harness,
fan controlvalveload i
. 3. Replacedhe controlunit.
opencircuit
1. Check whether the cable between the power module of th
i pump and the control unit is correctly connected (only fo
Oil pumpmotor ,
36 series products).
current loss ] i
2. Replaceaheoil pumppowermodule(onlyV seriesproducts).
3. Replacehe controlunit.
1. Reset allcommands that activated already (include lift
Pump motor potentiometer and each switching signal)
50 command lever has| 2. Detect whether the potentiometer voltage exceeds th
beingactivatedvhen | value, you can use Fanji controller programming tool softy
system startup recalibration.
3. Replacahecontrolunit.
1. Checkwhetherthe 12V outputis grounded,which may be
caused by wiring errors in the following devices:
The 12V voltage
: Acceleratoipedal
output of the oil o
51 Lifting sensor

pumpcontrolunit
failure

Steering sensor
Meter
2. Excludeexternaldevicesthatuse12V outputfrom thecontrol
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unitoneby one.
3. Replacghecontrolunit.

52

5V voltageoutput
fault of oil pump
control unit

1. Check whether the 5V output is grounded, and check whe
the wiring of each motagncoder is correct.

2. Exclude external devices that use 5V output from the cont
unit one by one.

3. Replacdhecontrolunit.

53

Flashmemoryfailure
alarm of oil pump

1. Flash memory reloadingdefault value: Use FJ controller
programming tool t8Restore factory Settings” operation

2. After solution1 carriedout, If the alarmpersistsafter power
onagain,replacethecontrolunit.

54

Oil pump DRIVE1
channebvercurrent

1. Check the oil pump DRIVE1 channel corresponding exter
connections, whether it connect to larger load.

2. Checkthe externalconnectioncorrespondingo the pump
DRIVEL channel, whether it input of higher voltage

3. Replacdhecontrolunit.

55

Oil pump DRIVEZ2
channebvercurrent

1. Check the oil pump DRIVE2hannel corresponding externg
connections, whether it connect to larger load.

2. Checkthe externalconnectioncorrespondingo the pump
DRIVEZ2 channel, whether it input of higher voltage

3. Replacedhe controlunit.

56

Oil pump DRIVE3
channebvercurrent

1. Check the oil pump DRIVE3 channel corresponding exter
connections, whether it connect to larger load.

2. Checkthe externalconnectioncorrespondingo the pump
DRIVE3 channel, whether it input of higher voltage

3. Replacedhe controlunit.

57

Incorrectdefault
parametersf ol

pump

1. Restorethe factory settings using the Fanji controller
programming tool.
2. If thefault codestill exists,replacethecontrolunit.

65

Oil pump motor
overheat shutdown

If thefault occurswhenthemotoris nothot:
1. Use a handheld multimeter, placed in the resist;
measurement mode, measure the resistance value betwe
two lines of the motor temperature sensor, compare with thg
value table of the motor temperature sensor, if the meg
value is inconsistent with the actual temperature of the m
then replace the temperature sensor.

2. Replacahecontrolunit.

If thefault occurswhenthe motoris very hot:

1. If the temperature value read from the monitoring softwar
instrument of the upper computer is consistent with the a
temperature of the motor, check whether the motor housi
clean and whether the heat dissipation of the motor is norma
2. Checkwhetherthe motor works normally. In particular,it is
necessar to check whether the oil pump electricity keeps
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working for a long time because the multay valve joystick
potentiometer or switch signal cannot be reset normally. Th
pumpelectricityworking for along time would leadto its very
hightemperature.

Oil pump motor

1. Thefault maybe caused binefficient heat dissipation. Cheg
the heat dissipation between the power module and
aluminum plate and between the aluminplate and the truc
frame. An even amount of thermal grease between the m
and the aluminum plate and between the aluminum plate ar|
frameis necessaryo ensureeffectiveheatdissipationNote: The
temperature of the power module of the oil pump motor ca|

68 powerunitoverheat | read through the monitoring interface or instrument of the R
shutdown upper computer software.
2. If cooling measures of the module is normal, so please ¢
whether the oil pump motor is workinggmerly, especiallyeed
to check the muklivay valve lever lifting potentiometer ar
whether can reset the switch control signal normally.
3. Replacenil pumppowermodule(only V seriesproducts).
4. Replacehecontrolunit.
1. Check whether the cable connection between the p
Theoil pumpmotor | module of the oil pump motor and the control unit is nor
79 power unit (only for V series products).
temperature sensor| 2. Replace the oil pump motor power module (only V se
failure products).
3. Refdacethecontrolunit.
1. Check the encoder is connected to the motor and control
3 Oil pumpmotor properly:
encoder fault 2.If theconnectionsrecorrectandgood,replacethe encoder.
3. Replacahecontrolunit.
1. Checkwhetherthe connectiorbetweerthetemperaturesensor
29 Oil pumptemperature| of the oil pump motor and the main cable is normal.
sensor failure 2. Replaceheoil pumpmotortemperatur@etector.
3. Replacahecontrolunit.
1. Check whether the cable between the control unit and the|
Oil pumppowerunit | pump module is properigonnected (onljor V series products)
82 temperature sensor| 2. Replacethe oil pump motor power module (only V series
failure products).
3. Replacahecontrolunit.
Oil pumpfancontrol | 1. Checkloadstatus
88 port output 2. Checkconnecwire harness
overcurrent 3. Replacecontrolunit.
The lifting 1. To detect whether the potentiometaitage exceeds the set
93 value, you can recalibrate it using the Fanji controller

potentiometefailure

programmingool.
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3. Replacdhecontrolunit.

2. Replacdhelifting potentiometer

Oil pump motor

1. Checkwhetherthe wire harnessbetweenthe temperature
sensor of the opump motor and the main cable is normal.

94 temperatursensor _
L. 2. Replacdheoil pumpmotortemperatureensor.
shortcircuit failure .
3. Replacdhecontrolunit.
, 1. Checkwhetherthe wire harnessbetweenthe temperature
Oil pump motor ) . .
sensor of the oil pummotor and the main cable is normal.
96 temperatursensor i
. 2. Replacdheoil pumpmotortemperatureensor.
opencircuit failure .
3. Replacdhecontrolunit.
1. Checktheoil pumpmotorencoder
) 2. Checkthewiring harness
Oil pumpmotorstall )
198 3. Checktheoil pumploadstate

(blocked) failure

properly

4. Ensurethat the maximum output currentthresholdis set

B. CommonFaults(Curtissystem)

PROGRAMMER SET/CLEAR
Code | | b DISPLAY POSSIBLECAUSE
CONDITIONS
1. External short of phase U,V, o
W motorconnections. Set: Phase current exceec
12 Controller 2. Motor parameters are | the current measureme
Overcurrent mis-tuned. limit.
3. Controllerdefective. Clear:CycleKSl.
4. Speedencodenoiseproblems.
1. Leakage to vehicle frame frol Set: Controller curren
13 CurrentSensor | phase U, V, or W (short in mot¢ sensors have invalid offs
Fault stator). reading.
2. Controllerdefective. Clear:CycleKSl.
1. See Monitor menu » Batter )
) Set: The precharge failed tg
CapacitoiVoltage. _
) charge the capacitor bank.
) 2. External load on capacitor bal :
14 Prechargd-ailed ) ) Clear: Cycle Interlock input
(B+ connection terminal) thg :
) or use VCL functiorenable
prevents the capacitor bank from
, Precharge().
charging.
. Set: Heatsink temperature
1. See Monitor menu €ontroller:
below-40°C.
ControllerSevere| Temperature. ) )
15 i o Clear: Bring  heatsink
Undertemp 2. Controller is operatingin an
. temperature above -40°C,
extremeenvironment. _
andcycleinterlockor KSI.
1. See Monitor menu €ontroller: | Set: Heatsink temperature
ControllerSevere
16 Temperature. above +95°C.

Overtemp

2. Controller is operating in an

Clear: Bring heatsink
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extremeenvironment.
3. Excessivdoadon vehicle.
4. Improper mounting of

temperaturebelow +95°C,
and cycle interlock or KSI.

controller.
1. Battery parameters  are
misadjusted. Set: Capacitor bank voltag
2. Non-controllersystemdrainon | dropped below the Seve
battery. Undervoltage limit with
17 Severle 3. Batteryresistanceoo high. FET bridge enabled.
Undervoltage 4. Battery disconnected while | Clear: Bring capacito
driving. voltage above  Seve
5. Blown fuse or main contactor| Undervoltage limit.
did notclose.
Set: Capacitor bank voltag
1. Battery parameters  are| exceeded the Seve
misadjusted. Overvoltage limit with FET
18 Severe 2. Battery resistanceoo high for | bridge enabled.
Overvoltage given regen current. Clear: Bring capacito
3. Battery disconnected while | voltage below  Sever
regenbraking. Overvoltagelimit, andthen
cycleKSl.
1. Controller is operatingin an | Set: Heatsink temperature
Controller extreme environment. exceeded 85°C.
22 Over 2. Excessivdoadonvehicle. Clear: Bring heatsink
temp 3. Improper mounting of | temperature below 85°C.
Cutback controller.
1. Normal operation. Fau
indicates  the  batteries ne
recharging. Controller is
performance limited at this voltage.| Set: Capacitor bank voltag
2. Battery parameters al dropped below the
misadjusted. Undervoltage limit with the
Undervoltage . .
23 Cutback 3.  Non-controller system drain o| FET bridge enabled.
battery. Clear: Bring capacito
4. Batteryresistancéoo high. voltage above th
5. Battery disconnected whil Undervoltage limit.
driving.
6. Blown B+ fuse or main
contactordid notclose.
1. Normal operation. Fault show Set: Capacitor bank voltag
that regen braking currents eleval exceeded the Overvoltag
B+ Overvoltage . o .
24 the battery voltage during regq limit with the FET bridge
Cutback

braking. Controller is performance
limited atthis voltage.

enabled.

Clear: Bring capacitor
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2. Battery
misadjusted.
3. Battery resistancetoo high for
given regen current.

4. Battery disconnected while
regenbraking.

parameters are

voltage below the
Overvoltage limit.

Set: +5V supply (pin 26

25 5V Supply 1. Externalloadimpedanceonthe | outside the 5/+10% range
Failure +5V supply(pin 26)is too low. Clear: Bring voltagewithin
range.
Set: Digital Output 6 (pin
19) current exceeded
. Amp.
. 1. External load impedance (¢
Digital Out6 . ) ) .| Clear: Remedy th
26 Digital Output 6 driver (pin 19) i
Open/Short 100 low overcurrent cause and u
' the VCL function SetDig
Out() to turn the
driveronagain.
Set: Digital Output 7 (pin
20) current exceeded
. Amp.
. 1. External load impedance ¢
Digital Out7 . ) ) | Clear: Remedy th
27 Digital Output 7 driver (pin 20) i
Open/Short 100 low overcurrent cause and u
' the VCL function SetDig
Out() to turn the
driveronagain.
1. Motor temperature is at ¢
above the programmed Temperat
Hot setting, and the current is bei
cut back. i
Set:Motor temperature is 3@
2. Motor Temperature Contrg
) or above the Temperatu
Motor TempHot | Menu parameters are rrisned. ,
28 ) Hot parametesetting.
Cutback 3. See Monitor menu » Motor] )
| Clear: Bring the moto
Temperature and » Inputs: Analog? .
. temperature within range.
4. | f the applic
motor thermistor, Temp
Compensationand Temp Cutback
shouldbeprogrammedDff.
1. Motor thermistor is noj Set: Motor thermistor input
connected properly. (pin 8) is at the voltage ra
29 Motor Temp 2. | f the applici¢OVorloV).
SensofFault motor thermistor, Motor Tem| Clear: Bring the motor
Sensor Enable should be | thermistor input voltage
programmeDff. within range.
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Openor shortondriver load.

Set: Driver 1 (pin 6) is
either open or shorted. Th

Coil 1 Driver , ) fault can be set only whe
31 Dirty connectompins. .
Open/Short i . Main Enable = Off.
Badcrimpsor faulty wiring.
Clear: Correct open or
short,andcycledriver.
Set: Main contactor drive
(pin 6) is either open (@
Openor shortondriverload. shorted. This fault can b
31 Main Open/Short Dirty connectoipins. setonly when Main Enable
Badcrimpsor faulty wiring. =0n.
Clear: Correct open ¢
short, and cycle driver
Set: Driver 2 (pin 5) is
: either open or shorted. Th
) ) Openor shortondriver load. P
Coil2 Driver . ) fault can be set only whe
32 Dirty connectompins.
Open/Short . - EM Brake Type = 0.
Badcrimpsor faulty wiring.
Clear: Correct open or
short,andcycledriver.
Set: Electromagnetic brak
driver (pin 5) is either ope
Openor shortondriver load. or shorted. This fault can |
EM Brake . .
32 Ooen/Short Dirty connectoipins. set only when EM Brak
P Badcrimpsor faulty wiring. Type >0.
Clear: Correct open or
short,andcycledriver.
Set: Driver 3 (pin 4) is
) i Openor shortondriver load. ) (b )
Coil3 Driver , ) either open or shorted.
33 Dirty connectopins.
Open/Short i . Clear: Correct open or
Badcrimpsor faulty wiring. )
short,andcycledriver.
Set: Driver 4 (pin 3) is
) ) Openor shortondriver load. ) (b )
Coil4 Driver X ) either open or shorted.
34 Dirty connectopins.
Open/Short , . Clear: Correct open or
Badcrimpsor faulty wiring. )
short,andcycledriver.
Set:Proportionalriver (pin
Openor shortondriver load. o P (P
. ] 2) is either open or shorted
35 PD Open/Short Dirty connectoipins.
i . Clear: Correct open or
Badcrimpsor faulty wiring. )
short,andcycledriver.
i Set: Motor encoderphase
Motor encodefailure. )
36 EncoderFault ) . failure detected.
Badcrimpsor faulty wiring.
Clear:CycleKSl.
) Set:Motor phasdJ, V, orW
Motor phasés open.
37 Motor Open detected open.

Badcrimpsor faulty wiring.

Clear:CycleKSl.
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1. Main contactor tips are weldg
closed.

2. Motor phase U or V g

Set: Just prior to the ma
contactor  closing, th
capacitor bank voltage (B

38 Main Contactor | disconnected or open. connection terminal) wa
Welded 3. An alternate voltage path (su¢ loaded for a short time ar
as an external preharge resistor) if the  voltage did no
providing a currentto the capacitor | discharge.
bank(B+ connectiorterminal). Clear:CycleKSI
1. Main contactodid notclose.
2. Main contactor tips ar( Set: With the main
oxidized, burned, or not makin contactor commanded
Main Contactor | good contact.* closed, the capacitor bar
39 Did Not Close | 3. External load on capacitor baf voltage (B+ connectiol
(B+ connection terminal) thg terminal) did not charge t
prevents capacitor bank fro| B+.
charging. Clear:CycleKSl.
4. Blown B+ fuse.
Set: Throttle pot wiper (pin
16) voltageis higher than
the highfault threshold(can
i i be changedwith the VCL
a1 ThrottIIeW|per 1_. Throttle pot wiper voltage too function
High high.
Setup_Pot_Faults()).
Clear: Bring throttle pot
wiper voltage below the
fault threshold.
Set: Throttle pot wiper (pin
16) voltageis lower than
the low faultthreshold (can
. . be changedwith the VCL
42 ThrottleWiper | 1. Throttle pot wiper voltage too function
Low low.
Setup_Pot_Faults()).
Clear: Bring throttle pot
wiper voltage above the
faultthreshold.
Set: Pot2 wiper (pin 17)
voltage is higher than the
high fault threshold (can bg
changed with the VCL
43 Pot2WiperHigh | 1. Pot2wipervoltagetoo high. function

Setup_Pot_Faults()).
Clear: Bring Pot2 wiper
voltage below the fault
threshold.
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Set: Pot2 wiper (pin 17)
voltage is lower than the

low fault threshold(can be
changed with the VCL

44 Pot2WiperLow | 1. Pot2wipervoltagetoolow. function
Setup_Pot_Faults()).
Clear: Bring Pot2 wiper
voltage above the fault
threshold.
Set: Pot low (pin 18)
) ) current exceeds 10 mA.
Pot Low 1. Combined pot resistance
45 ) Clear: Clear pot low
Overcurrent connected to pot low is tdow. N
overcurrent condition and
cycleKSl.
Set: Controller operatin
1 Failure to write to EEPRON system tried to write t
memory. This can be caused | EEPROM memory an
EEPROM memory writes initiate| failed.

46 EEPROMFailure | by VCL, by the CAN Clear:Downloadthe correct
bus,by adjustingparametersvith the | software(OS)andmatching
programmer, or by loading ne| parameter defaultsettings
software into the controller. into the controllerandcycle

KSI.

Set: HPD (High Pedal
1. KSI, interlock, direction, an¢ Disable)or sequencindault
throttle inputs applied in incorre( caused by incorreg

47 HPD/Sequencing| sequence. sequence of KSI, interlocl

Fault 2. Faulty wiring, crimps, of direction, and throttle
switches at KSlI, interlock, directiof inputs.
or throttle inputs. Clear: Reapply inputs in
correctsequence.
Set: At the conclusion ¢
Emergency Reverse, tf
fault was set becaug
. various inputs were ng
1. Emergency Reverse operation |
returned to neutral.
concluded, but thehrottle, forward

47 EmerRevHPD ) ) Clear: If EMR_Interlock=

and reverse inputs, and interlo -
On, clear the interlock
have not been returned to neutral. L
throttle, and directior
inputs. If EMR_Interlock =
Off, clear the throttle and
directioninputs.
49 Parameter 1. This is a safetyfault causedby a | Set: Adjustment of a
Changdrault | changein certain parametersettings | parameter setting that
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so that the vehicle will not opera
until KSl is cycled. For example, if
user changes the Throttle Type t
fault will appearandrequirecycling

KSI beforethevehiclecanoperate.

requireyclingof KSI.
Clear: Cycle KSI.

GPSID Set: the error of GPS
51 o 1. The GPS function is enabled, bu module
i Identification ) L . .
Drive Fault no identification message is receivg Clear. replace the GPS
module
Set: Angle sensor output
51 SteerSensor | 1. the voltage value of the Angle | problem
Driven Fault sensor is 0 Clear: 24 foot controller
inputvoltagevalue
51
Reserved
Pump
Set: Communication fau
between the instrument al
1. No instrument PD( travelling
52 CAN PDO L . .
. : communication data was receiv| Clear: Inspect CAN signag
Drive Timeout , ) )
during travelling of instrument, recove
communication data of
instrument.
52
] Standby
Driven
52
Standby
Pump
Set: Wrong startup
53 1. Forward, backward or acceleral sequence
Drive TractionHPD | signal access is detected duri Clear: The directionswitch
startup and accelerationback in
themiddle.
53
) Standby
Driven
Set: Wron startu
1. When starting up, lift, tiltside g P
53 . . . sequence
HydraulicHPD | shift, and the input of the accessq .
Pump ) i Clear:Restorethe hydraulic
is turned on first ) )
inputswitch
Set: Failed to handshal
between travelling an
54 pump
. UnmatchedPump| 1. Pumpcontrollerdoesnotmatch
Drive Clear: CheckCAN busand
resume boot up and pun
handshake
54 Standby
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Driven

54
Standby
Pump
55
. Standby
Drive
55
. Standby
Driven
55
Standby
Pump
Set: Received the GPS
56 GPSLockGrade | 1. Receivedthe GPSGradel truck | Grade 1 truck lock signal
Drive 1 lock signal Clear: GPScancelthe lock
thetruck
56
] Standby
Driven
56
Standby
Pump
Set: the controller
i i ) overheating in the receivin
57 1. Received overheating signal fron ) )
) BMS Hot BMS transfer information
Drive BMS -
Clear: Check the lithium
battery
57
] Standby
Driven
57
Standby
Pump
Set: Received Overvoltage
58 BMS Severe | 1. Received Overvoltage signal fror signalsentby BMS
Drive Overvoltage BMS Clear: Check the lithium
battery
58
. Standby
Driven
58
Standby
Pump
Set: The GPS can open, &
GPSNo ... | cannot receive the GP
59 L 1. No GPSmodulecommunications | . i
. Communication ) information
Drive received
Fault Clear: Check the CAN
communication
59
. Standby
Driven
59
Standby
Pump

71



Set: Travelling anc
instrument communicatio
61 Unmatched 1. Startuptravelling and instrument | failed
Drive Display handshake failure Clear: Check the CAN
communication between
travellingandinstrument
61
. Standby
Driven
61
Standby
Pump
Set: The controller receive
) o BMS transfer  curren
62 BMS current 1. Receivedthe current limiting . )
Drive limit signal sent by BMS limiting information
g y Clear: Check the lithium
battery
62
) Standby
Driven
62
Standby
Pump
Set: Received the GPS
63 GPSLockGrade | 1. Receivedthe GPSGrade?2 truck | Grade 2 truck lock signal
Drive 2 lock signal Clear: GPScancelthe lock
signalof thetruck
63
. Standby
Driven
63
Standby
Pump
Set:Thebatteryis chargin
64 ) 1. Received the charging signal fro y| g g
. Batterycharging Clear: Charging signal
Drive BMS
cancel
64
) Standby
Driven
64
Standby
Pump
Set: lithium battery
65 1. Receivedovercurrentsignalfrom | overcurrent
. BMS Overcurrent
Drive BMS Clear: check the reasonof
thebatteryovercurrent
65
) Standby
Driven
65
Standby
Pump
66 BMS CANPDO | 1. BMS communication timeout, | Set: Controller i S
Drive Timeout controller i s n éeteived BMS | receivedBMS messageor

72



message.

alongtime.

Clear: Check
communication
travelling and BMS.

the CAN
betwee

66
Driven

Standby

66
Pump

Standby

67
Drive

BMS
Undervoltage

1. Received undervoltage signal
from BMS

Set: BMS
undervoltage alarm
Clear:Checkthebattery

battery

67
Driven

Standby

67
Pump

Standby

68

VCL Run
Time
Error

1. VCL code encountered a runtimg
VCL error.

Set: Runtime VCL code
error condition.

Clear:Edit VCL application
software to fix this error
condition; flash the new
compiled software and
matching parameter
defaultscycleKSI.

69

ExternalSupply
Out of Range

1. External load on the 5V and 12
supplies draws either too much
too little

current.

2. Fault Checking Menu parametg
Ext SupplyMax andExt SupplyMin
are mistuned.

Set: The external supp
current (combined curret
used by the 5V supply [pi
26] and 12V supply

[pin 25]) is either greate
than the wupper currel
threshold or lower than th
lower current threshold.
The two thresholds are
defined by the External
Supply Max and External
Supply Min parameter
settings.

Clear: Bring the external
supplycurrentwithin range.
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OSGeneral

1. Internalcontrollerfault.

Set: Internal controller faulf
detected.
Clear:CycleKSl.

72

PDOTimeout

1. Time between CAN PDO
messages received exceeded the
PDOTimeoutPeriod.

Set: Time between CAN
PDO messages received
exceededhe PDO Timeout
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Period.
Clear: Cycle KSI or receive
CAN NMT message.

1. Stalledmotor.
2. Motor encodeffailure.

Set: No motor encode
movement detected.

Clear: Either cycle KSI, o
if parameter LOS Upo
Encoder Fault = On an

73 StallDetected | 3. Badcrimpsor faulty wiring. Interlock has been cycle
4. Problemswith power supply for | then the Stall Detected fal
the motor encoder. is cleared anéEncoderl.OS

fault (code 93) is se
allowing limited motor
control.
Set: double drive systen
and one controller repo
FaultOnOther )
i 1. One controller of the duatdrive | fault
74 Traction )
system reported a failure Clear: check for another
Controller o
controller and eliminate th
fault
Set: two controllers o
double drive system bot

75 DualSevere 1. Both controllers of dualdrive | report fault

Fault system report serious faults Clear: Check the fau
message from controllers
andeliminatethefault

1. The Supervisorhas detecteda )
. . . Set: Mismatched redunda
mismatch in redundant readings. )
] readings; damaged
2. Internal damageto Supervisor ) ) i
, Supervisor; illegal switck
microprocessor. inputs
77 SupervisofFault | 3. Switchinputsallowedto bewithin ’ i
Clear: Check for noise ¢
upperand lower thresholdsfor over . i
o ) voltage drift in all switch
100 milliseconds. (for recurring| . )
, inputs; check connection
errors, check the switches for
) cycle KSI.
moisture).
Set: Incompatible software
i , i i Clear: Load properly
Supervisor 1. The main OS is not compatible
78 i ) i matched OS code or upda
Incompatible | with the Supervisor OS. )
the Supervisorcode; cycle
KSI.
Set: Internal controller faul
82 BadCalibrations | 1. Internalcontrollerfault. detection.
Clear:CycleKSl.
83 Driver Supply | 1. Internal controller fault in the | Set:Internalcontrollerfault
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voltagesupplyfor thedriver circuits.

detection.
Clear:CycleKSl.

1. Motor characterization faile
during characterization process.

0 = sequencing error. Normal
caused by turning off Moto
Characterization
TestEnablebeforerunningthetest.

1 = encoder signal seen but step §
not autedetected; set up Encod
Steps manually

2 = motortempsensoffault

3 = motortemphot cutbackfault

4 = controllerovertempcutbackfault

Set: Motor characterizatio
failed during the moto
characterization process.

Normally caused by turning

Motor 5 = controller undertemp cutback off
87 Characterization| fault o
Motor_Characterization_Te
Fault 6 = undervoltageutbackfault - T
st_Enable before running
7 = severeovervoltagdault -
: test. Needs controller resef
8 = encodersignal not seen,or one
or Clear: Correctfault; cycle
. KSI, or VCL reset.
bothchannelsmissing
9 = motorparametersutof
characterization range
20= Sin/Cossensomnotfound
21=phasingnhotdetected
22 = Sin/Cos sensor characterizatid
failure
23 = started characterization
procedurevhile motorrotating.
Set: Detected wrong settir
of the Encoder Step
parameter.
EncodelPulse | 1. Encoder Stegsarameter does no
88 Clear: Ensure the Encod
Count Fault match the actual motor encoder.
Steps parameter match
the actual encoder; cycle
KSI.
Set:Motor_Typeparameter
2. The Motor_Typgarameter value| is set to an illegal value.
89 Motor TypeFault | .
is out of range. Clear: Set Motor_Type to
correctvalueandcycleKSI.
) Set: VCL and OS softwar
VCI/OS 1. The VCL software in thg
. do not match; when KS
91 Mismatch controller does not match the ( .
) cycles,a checkis madeto
VCL/OS software in theontroller.

verify thatthey matchanda
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fault is issued when thejo
not.
Clear:Downloadthecorrect
VCL and OS softwareinto
the controller.

EM BrakeFailed

1. Vehiclemovemensensedfterthe
EM Brake has been commanded

Set: After the EM Brakg
was commanded to set a
time has elapsed to allo
the brake to fully engags
vehicle movement has be

92 set.
to Set ) sensed.
2. EM Brake will not hold the moto )
. Clear: 1. Activate the
from rotating.
Throttle(EM Braketype 2).
2. Activate the Interlock
(EM Braketypel).
Set: Encoder Fault (cog
36) or StallDetected (cods
73) was activated,
parameter LOS  Upo
1. Limited OperatingStrategy(LOS) Encoder Fault = On an
C(.)ntrolmodephasbegnactiv:ted sa Interlock has been cycle
) A thenthe Encoden_OS (code
Encodel.OS result of either an Encoder Fa .
o 93) control mode i
(Limited (Code 36) or a Stall Detected fa . . -
93 i activated, allowing limiteg
Operating (Code 73).
Strategy) 2 Mot defail motor control.
rate . Motor encodeffailure.
9 ) . Clear:Cycle KSlor, if LOS
3. Badcrimpsor faulty wiring. )
. mode was activated by th
4. Vehicleis stalled.
Stall Detected fault, clea
by ensuring encoder seng
proper operation, Moto
RPM = 0, and Throttle
Command-= 0.
) Set: Emergency Rever
1. Emergency Reverse was actival .
was activated and ran un
and concluded because the EN i )
EmerRev i ) ) the EMR Timeout time
94 ) Timeout timer has expired. )
Timeout . .| expired.
2. The emergency reverseput is
Clear: Turn the emergency
stuck On. )
reversanput Off.
) i Set: lllegal Model _Numbe
1. Model_Numbervariablecontains i
. variable; when KSI cycles
illegal value. . )
lllegalModel a check is made to confir
98 2. Softwareand hardwaredo not
Number match alegalModel_Number, anc

3. Controllerdefective.

afaultis issuedf oneis not
found.
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Clear: Download
appropriate software for
your controller model.

99

Dual

motor
Parameter
Mismatch

1. Dual drive enabledon only one
controller.
2. Incorrect position feedbacktype

Set: When the Dual Driv
software is enabled, th
controller must be set t
either Speed Mode Expre
or Speed Mode; otherwig
this fault is set.

Motor Techology=0 must
be paired with Feedback

chosen for motor technology in use Type=1, and Motor
3. Dual drive is enabledin torque | Technology=1 must be
mode. paired with  Feedback

Type=2;otherwisehisfault
is set.

Clear: Adjust parameters t
appropriate values and
cycleKSl.

C. Common fault(ZAPI system

(1) Commonfault of drive system

CAN
CODE

ALARM

ALARMS OFNODE 3.0/4.0

WATCHDOG

Cause:
Thisis a safetyelated test. lis aself-diagnosis test thavolves
the logic between master and supervisor microcontrollers

Troubleshooting:
Thisalarmcould be caused gy CAN bus malfunctioning, whic
blinds mastesupervisor communication

17

LOGIC FAILURE #3

Cause

A hardware problem in the logic board due to high cur
(overload). An overcurrent condition is triggered even if
power bridge is not driven.

Troubleshooting
Thefailure liesin the controllerhardware Replacethe controller.

18

LOGIC FAILURE #2

Cause
Fault in the hardware section of the logic board which deals
voltage feedbacks of motor phases.

Troubleshooting
Thefailure liesin the controllerhardwareReplacehe controller.

19

LOGIC FAILURE #1

Causce
This fault is displayed when the controller detects an
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undervoltageonditionat the key input . Undervoltagehreshold
is 11V for 36/48V controllersand30V for 80V controllers.

Troubleshootingfault atstartupor in standby)

- Faultcan be caused by a key input signal characterize
pulses below the undervoltage threshold, possibly/to externé
loads like DC/DC converters starthup, relays or contacto
during switching periods, solenoids energizing ofedergizing
Consider ® remove such loads.

- If no voltage transient is detected on the supply line and t
alarmis presentevery time the key switcheson, the failure
probablylies in the controller hardware. Replace the logic bo
Troubleshooting (fault displayed during motlriving)

- If the alarmoccurs during motor acceleration or when ther
a hydraulierelated request, check the battery charge, the bat
healthandpowercableconnections.

Cause:

This test is carried out when the pummtor is turning (PWN
applied). The pump motor output is higher than expe
considering the PWM applied.

28 PUMPVMN HIGH Troubleshooting:
- Motorinternalconnections
- If motorwindings/cablefaveleakagesowardstruckframe
- If no problem are found on theotors, the problem is inside
the controller, it is necessary to replace the logic board.
Causel
Startup test.Beforeswitchingthe LC on, the softwarechecksthe
power bridge: it turns on alternatively thdgh-side powe
MOSFETs and expects the phase voltages increase towe
positive rail value. If one phase voltage is lower than a ce
percentage of the rail voltage, this alarm occurs.
Cause?
Motor running test. When the motorrisnning, the power bridg
29 VMN LOW . o
is on and the motor voltage feedback tested; if it is lower
expected value (a range
of valuesis considered)thecontrollerentersin fault state.
Troubleshooting
- If the problenoccurs astartup (the LC doesotcloseatall),
check:
- motorinternalconnectiongohmiccontinuity);
- motorpowercablesonnections;
Causel
Startup test.Beforeswitchingthe LC on, the softwarechecksthe
30 VMN LOW

power bridge: it turns on alternatively the higide powe
MOSFETsand expectsthe phasevoltagesincreasetoward the
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positiverail value.If one phasevoltageis lower thana certain
percentagef therail voltage thisalarmoccurs.

Cause?

Motor running test. When the motorrisnning, the power bridg
is on and the motor voltage feedback tested; if it is lower
expected value (a range

of valuesis considered)thecontrollerentersn fault state.

Troubleshooting

- If the problenoccurs astartup (the LC doegotcloseatall),
check:

- motorinternalconnectiongohmiccontinuity);

- motorpowekrcablesconnections;

31

VMN HIGH

Causel

Before switching the LC on, the software checks the p
bridge: it turns on alternatively thHew-side power MOSFET
and expects the phase voltages decrease dovit ththe phas
voltages are higher than a certain percentage of the nc
battery voltage, this alarm occurs.

Cause2
This alarm may also occur when the stgtdiagnosis ha
succeeded and so the LC has been closed. In this conditi
phase voltages are expected to be lower than half the [
voltage. If one of them is higher than that value, this alarm
occurs.

Troubleshooting

- If the problemoccursat startup (the LC doesnot close),
check:

- motorinternalconnectiongohmiccontinuity);

- motorpowercablesconnections;

- if the motor connectionsare OK, the problemis inside the
controller. Replace it.

- If thealarmoccurswhile themotoris running,check:

- motorconnections;

- that the LC power contactclosesproperly, with a good
contact;

- if no problemis found, the problemis inside the controller.
Replacsit.

37

CONTACTOR
CLOSED

Cause
Before driving the LC coil, theontroller checks if the contaci
is stuck. The controller drives the power bridge for se
dozenf millisecondsijrying to dischargehe capacitordank.If
the capacitor voltage does not decrease by more than a
percentage of the key voltaghe alarm is raised.

Troubleshooting
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It is suggestedo verify the power contactsof LC; if they are
stuck,is necessaryo replacetheLC.

Cause
The LC coll is driven by the controller, but seems that th
power contacts do not close. In order to detect this conditic
controller injects a DC current into the motor and checks
voltage on power capacitor. If the power capacitors

38 CONTACTOROPEN | . . : .
discharged it means that the main contactor is open.
Troubleshooting
- LC contactsaarenotworking.ReplacehelLC.

- If LC contactsare working correctly, contact a Zapi
technician.

Cause:

While the pump motor is running, the current feedbackis
constantly stuck to zero.

Troubleshooting:

52 PUMPI=0 EVER - Check the motor connection, that there is continuity. I
motor connection is opened, the current cannot flow, so th
fails and the error code is displayed,;

- If everythingis ok for whatit concernghe motor,the problem
couldbein thecurrentsensoor in therelatedcircuit.

Cause

In standbythesensodetectsacurrentvaluedifferentfrom zero.

53 STBY | HIGH Troubleshooting
The currentsensoror the currentfeedbackcircuit is damaged
Replace theontroller.
Cause
When the key is switched on, the inverter tries to charg
power capacitors through the series of a PTC and a |
resistance, checking if the capacitors are charged within a ¢
timeout. If the capacitor voltage results less than 20% g
nominal battery voltage, the alarm is raised and the
contactor is not closed.
Troubleshooting

60 CAPACITOR - Check if an external load in parallel to the capacitor K

CHARGE which sinks current fromhe capacitorgharging circuit, thu

preventing the caps from

charging well. Check if a lamp or a dc/dc converter o
auxiliary load is placed in parallel to the capacitor bank.

- The charging resistance or PTC may be broken. Ins
power resistance across lirntactor power terminals; if t
alarm disappears, it means that

thechargingresistancés damaged.

- Thechargingcircuit hasa failure or thereis a problemin the
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powersection Replacehecontroller.

62

TH. PROTECTION

Cause:

Thetemperaturef the controllerbaseplateis above85 °C.

The maximum current is proportionally decreased with
temperature excess from 85 °C up to 105 °C. At 105°C
current is limited to G\.

Troubleshooting:

It is necessary to improve the controller cooling. To realiz
adequate cooling in case of finned heat sink important facto
the air flux and the coolinrgir temperature. If the thern
dissipation is realized bgpplying the controller base plate o
the truck frame, the important factors are the thickness ¢
frame and the planarity and roughness of its surface.

If the alarm occurs when the controller is cold, the pos
reasonsare a thermalsensorfailure or a failure in the logic
board.In thelastcaseijt is necessaryo replacethecontroller.

65

MOTORTEMPERAT.

Cause:

This warning occurs when the temperature sensor is op
digital) or if it has overtakethe MAX MOTOR TEMP thresholc
(if analog)

Troubleshooting:

- Check the temperature read by the thermal sensor insi
motor through the MOTOR TEMPERATURE reading in

TESTER function.

- Checkthesensoohmicvalueandthe sensomviring.

- If thesensois OK, improvethe cooling of the motor.

- If the warning is present when the motor is cool, replace 1
controller.

66

BATTERY LOW

Cause:

The battery charge is evaluated to be lower than 10% (109
lithium battery,15%with lead-acid battery)of thefull chargeand
the BATTERY CHECK setting is other than 0 (refer to §
OPTION menu).

Troubleshooting:

- Checkthebatterychargeandcharget if necessary.

- If the battery is actually charged, measure the battery vc
through avoltmeter and compare it with the value in
BATTERY VOLTAGE reading in the TESTER function. If th
are different, adjust the ADJUST BATTERY parameter with
value measured through the voltmeter.

- If theproblemis notsolved,replacethelogic board.

74

DRIVER SHORTED

Cause
Thedriverof theLC coll is shorted pr parametewaswrong

Troubleshooting
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- Checkif thereis a shortor a low impedancepull-down
between NLC andBATT.
- Thedrivercircuitis damagedreplacethelogic board.

75

CONTACTOR
DRIVER

Cause
The LC coil driver is not able to drive the load. The device its
or its driver circuit is damaged.

Troubleshooting
This type of fault is not related to external components; replé
the logic board.

78

VACC NOT OK

Cause:

At key-on and immediately after that, the travel demands
been turned off. This alarm occurs if the ACCELERAT
reading (in TESTER function) is more

than 1 V above the minimum value acquired during the
PROGRAMVACC procedure.

Troubleshooting:

- Checkthewirings.

- Check the mechanical calibration and the functionality of
accelerator potentiometer.

- Acquire the maximum and minimum potentiometervalue
through the PROGRAM VACC function.

- If theproblemis notsolved,replacethelogic board.

79

INCORRECTSTART

Cause:

IncorrectstartingsequenceRossiblereasongor this alarmare:
- Atraveldemandactiveatkey-on.

- Man-presencaensomlctiveatkey on.

Troubleshooting:

- Checkwirings.

- Checkmicroswitchedor failures.

- Through the TESTER function, check the state of the inp
are coherent with microswitches states.

- If theproblemis notsolved,replacethelogic board.

80

FORW+BACK

Cause:
This alarm occurs when both ttravel requests (FW and BW)
are active at the same time.

Troubleshooting:

- Checkthattravelrequest@renot activeatthe sametime.

- Checkthe FW and BW input statesthroughthe TESTER
function.

- Checkthewiringsrelativeto the FW andBW inputs.

- Checkif therearefailuresin themicroswitches.

- If theproblemis notsolved,replacethelogic board.

86

PEDALWIRE KO

Thisis notimplementedn DUALACE?2.
Troubleshooting:
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- Askfor helpto aEKKO technician.

114

WAIT DISPAUTH

CausethetractionparametetDISP TYPE" waswrong

TroubleshootingChecktheparameter.

115

NO CAN DISP

Causethedisplayis disconnected

Troubleshooting:Check the wiring, or ask for help to a Zapi
technician.

116

BMS1

Causé€ Lithium batteryalarm; batterytotal voltagehigh . when
this alarm appears, the truck should stop work , inhibit tractic
and lifting and tilt ,only steering function can work as normal

Troubleshooting: Checkhe lithium battery, askfor help to the
lithium batterymanufacturer

117

BMS2

Cause€& Lithium battery alarm ; The cell of battery
overdischarge .when this alarm appears , the truck shoulc
work , inhibit tractionandlifting andtilt ,only steeringfunction
canwork asnormal

Troubleshooting: Checkhe lithium battery, askfor help to the
lithium batterymanufacturer

118

BMS3

Cause €  Lithium battery alarm ; Communicatiof
interruption .when this alarm appearsthe truck should stc
work , inhibit tractionandlifting andtilt ,only steeringfunction
canwork asnormal.

Troubleshooting: Checkhe lithium battery, askfor help to the
lithium batterymanufacturer

119

BMS4

Cause € Lithium battery alarm ; The cell of batteny
undervoltage .when this alarm appeardraction speed wi
reduce to 50% of the maximum speed and traction max c
also will be reduced to 50% of the maximum current , in
lifting and tilt function , only steeringfunction can work as
normal.

Troubleshooting: Checkhe lithium battery, askfor help to the
lithium batterymanufacturer

120

BMS5

Causé€ Lithium batteryalarm; High current. whenthis alarm
appears , the truck should stop to work , inhibit traction and
lifting and tilt ,only steering function can work as normal

Troubleshooting: Checkhe lithium battery, askfor help to the
lithium batterymanufacturer

121

BMS6

Causé€ Lithium battery alarm ;Battery stop temperature ,ba
temperature is high ,when thadarm appears, the truck shoul
stopto work , inhibit traction and lifting andtilt ,only steering
functioncanwork asnormal

Troubleshooting: Checkhe lithium battery, askfor help to the
lithium batterymanufacturer

122

BMS7

Causé€ Lithium battery alarm ;Battery warning temperature.
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when this alarm appears traction speed will reduce to 50%
the maximum speed and traction max current also wi
reduced to 50% of the maximum current, pump current als
be reducedto 50% of maximum current, tilt and steering
functioncanwork asnormal.

Troubleshooting: Checkhe lithium battery, askfor help to the
lithium batterymanufacturer

123

BMS8

Causé€ Lithium battery alarm ;Battery is charging .wh#nis
alarm appears ,the controller should inhibited all functions
openthe all the contactors, includéraction contator,main pump
contactorandhydro steepumpcontactor

Troubleshooting: Checkhe lithium battery, askfor help to the
lithium batterymanufacturer

124

BMS9

Caus€ Lithium battery alarm ; Current limiting protectior
when this alarm appears , traction speed will be reduced tq
of maximum speed and traction current also will be reduc
50% of maximunrcurrent , pump current also will be reduce
50% of maximumcurrent, tilt andsteeringfunction canwork as
normal

Troubleshooting: Checkhe lithium battery, askfor help to the
lithium batterymanufacturer

125

BMS10

Caus€ Lithium battery alarm ; Current catut protection
when this alarmappears, the truck should stof work, inhibit
traction andlifting andtilt ,only steeringfunction canwork as
normal

Troubleshooting: Checkhe lithium battery, askfor help to the
lithium batterymanufacturer

126

2ND LEV INHIBIT

Cause Networking alarm ; the traction inverter received
"2ND LEV INHIBIT" request (LAA message) from the rem
device, thentruck should inhibit lifting , but tilt , side shift
attachment, steeringfunction can work as normal . Traction
speeds reducedo 50% of maximumspeed

Troubleshooting: Stop to send the "2ND LEV INHIBIT"
request, osettractionparameteNETWORKING" to "OFF" (in
setoptionsmenu).

127

1STLEV INHIBIT

Cauwse Networking alarm; thetractioninverterreceivedhe"1ST
LEV INHIBIT" request(1AA message)from the remote
device, then truck should inhibit all the functions .

Troubleshooting: Stop to send the "1ST LEV INHIBIT "
request, oset traction parameter "NETWORKING" to "OFF"
set options menu).

128

AUTH. FAILED

causeNetworkingalarm;  thetruck cannotreadcardcorrect,
soall functionsareinhibited.

Troubleshooting: Ask for help to the networking device
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manufacturer,or set traction parameter'NETWORKING" to
"OFF" (in setoptionsmenu).

causeNetworkingalarm; the tractioninverterreceivedthe 1AA
message from the networking device, if the inverter lost
message, this alarm will appears, the truck should inhibit |
andtractionfunction, buttilt , side shift , attachment steering

129 |0OX1AA TIMEOUT functioncanwork asnormal
Troubleshooting: Check the networking device if works prop
or ask for help to the networking device manufacturer,or set
traction parameter'NETWORKING" to
"OFF" (in setoptionsmenu).
causeNetworkingalarm ; when key switch is closed, the trac
inverter try to receive the 1Afessage from the remote dev
if the inverter can't receive this message, this alarm will apy
thetruck shouldinhibit lifting andtraction function put

130 |REMDEV INIT ERR [tilt , sideshift , attachment steeringfunctioncanwork asnormal
Troubleshooting: Check the networking device if works prop
or ask for help to the networking device manufacturer,or set
traction parameter'NETWORKING" to
"OFF" (in setoptionsmenu).

131 |HEIGHTWR.IN: Thisalarmisn'tusedfor thistruck.

132 |HEIGHT ENCERROR]| Thisalarmisn'tusedfor thistruck.

133 |HEIGHTWR.TOL Thisalarmisn'tusedfor this truck.

134 |HEIGHT ZERO Thisalarmisn'tusedfor this truck.

135 |HEIGHTENCLOCK. |Thisalarmisn'tusedfor thistruck.

136 |HEIGHTFREEL. Thisalarmisn'tusedfor thistruck.

137 |SHELFWR.REQ. Thisalarmisn'tusedfor this truck.

138 |SHELFWAIT HEIG. |Thisalarmisn'tusedfor thistruck.

139 |SHELFWR.INP: Thisalarmisn'tusedfor this truck.

140 REACH PoT Thisalarmis notimplementedn traction.

OUTRNG

141 |SHIFTPOTOUTRNG | Thisalarmis notimplementedn traction.
Caus€ Lithium battery alarm ; when key switch is clog
traction inverter received the 2F1 message from the lit
battery, ifinverterlost this message, this alarm valbpears, an

142 | 2F1TIMEOUT truck shouldstopwork , inhibit tractionandlifting andtilt , only

steeringunctioncanwork asnormal

Troubleshooting: Checkthe lithium battery, recycle the
key

switch, oraskfor helpto thelithium batterymanufacturer
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143

2FOTIMEOUT

Causé Lithium batteryalarm; the traction inverter lost the 2
message, antthe inverter can't receive this message again w
800ms, whenthis alarmwill appearstruck shouldstopwork ,
inhibit traction and lifting andtilt , only steeringfunction can

work asnormal

Troubleshooting: Checkthe lithium battery, recycle the
key

switch,or askfor helpto thelithium batterymanufacturer

144

2FOINIT. ERR.

Caus€ Lithium battery alarm ; when key switch is clog
traction inverter will try to receive the 2F0 message from
lithium battery, if inverter can't receive this message wi
1500ms, this alarm wilappears, andruck should stop work
inhibit traction and lifting andtilt , only steeringfunction can
work asnormal

Troubleshooting: Checkhe lithium battery, askfor help to the
lithium batterymanufacturer

145

SHIFTPOTNOT OK

Thisalarmis notimplementedn traction.

146

TILT POTNOTOK

Thisalarmis notimplementedn traction.

147

LIFT POTNOT OK

Thisalarmis notimplementedn traction.

149

POS.EB.SHORPIN

CauseThe voltage on terminal PEB (pin A27) is at the high
valueevenif thehigh sidedriveris turnedOFF

Troubleshooting: Verify that the parameter POSITIVE EB i
in accordance with the actual coil positive supply . Since
software makes a proper diagnosis depending on the paran
wrong setting could@nerate a false fault.
Check if there is a short or a low impedance path betweer
(pin A27) and the positive battery terminal +B. In cas€
failures/problemsan be found, the problemis in the controller,
which hasto bereplaced.

150

POS.EB.SHORTGND

CauseThevoltageonterminalPEB (pin A27) is atthelow value
evenif thehigh sidedriveris turnedON

Troubleshooting: Verify that the parameter POSITIVE EB is
in accordance with the actual coil positive supply . Sincg
software makes a proper diagnosis depending on the paran
wrong setting could generate a false fault.
Check if there is a short or a low impedance path betweer
(pin A27) and the negative battery terminéd. In case n
failures/problemganbe found, the problemis in the controller,
which hasto bereplaced.

Cause The temperature of the pump controller base plal
above 85 °C. The maximum current is proportionally decre
with the temperature excess

from 85°C upto 105°C. At 105°C thecurrentis limited to0 A
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151

TH.PROT.PUMP

Troubleshooting: Itis necessaryto improve the controller
cooling. To realize an adequate cooling in case of finned
sink important factors are the air flux and the coohir
temperature. If the thermal dissipation is realized by applyin
controller baseplate onto the truck frame, the importani
factors are the

thicknessof the frame and the planarity and roughnessof its

surface.
If the alarm occurs when the controller is cold, the pos
reasons are a thermsénsor failure or a failure in thiegic
board. In the last case, it is necessary to replace the controll

152

IIC BUSERROR

This type of fault is not relatedto externalcomponentsreplace
thelogic board.

154

ouT
XX

MISMATCH

Cause

This is a safety related t
Master eC is driving trac
correspondent to the status of operator commands).

Troubleshooting

(1).Checks the correspondence of the parameters between
and Supervisor

(2).Askfor assistance a EKKO technician

155

SPMISMATCH XX

Cause
This is a safetyrelatedtest. The Mastere Chas detecteda
Supervisor &€C wrong set poi

Troubleshooting

(1) Checks theorrespondence of thgarameters between Mas
and Supervisor

(2) Ask for assistancen a EKKO technician

(3) If the problemis notsolved itis necessarto replacehe logic
board

156

REMA T.ALARM

This alarmisn'tusedfor this truck.

157

INPUT
MISMATCHXX

This alarmisn'tusedfor this truck.

158

NOT RDY DRV. POW.

This alarmisn'tusedfor this truck.

159

HVIL FAIL

This alarmisn'tusedfor this truck.

160

SENS BAT TEMP
KO

This alarmisn'tusedfor this truck.

161

RPM HIGH

This alarmoccursin Gen. Setversionswhenthe speedexceeds
thethresholdspeed.

Cause

The two digital inputs dedicated to the bumper functionality
high at the same time. The alarm can occur only if para
BUMPER STOP = ON and only if DUALACE2 is in OPEN
CAN configuration
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Troubleshooting

162 |BUMPERSTOP _ _ . .
Turn off oneor bothinputsdedicatedo the bumperfunctionality.
If the alarm occurs even if the inputs are in the rest pos
check if the microswitches astuck. Incase the problem is n
solved, replace the logic board
Thecontroldetectsa mismatchbetweerthe expectedlip andthe
163 |ED SLIPMISMATCH , . . .
evaluated one. This diagnostic occurs only if ED
COMPENSATION=TRUE
164 |POTMISMATCH Thisalarmisn'tusedfor thistruck.
Cause
The HW dedicatedto detectfaults on power bridge doesnot
165 |SHORTCIRCUITKO |work properly
Troubleshooting
- Replacehecontroller.
Cause
The controller continuously checks that the Thphase bridg
works properly and that a shanitcuit between motor phases
notpresent.
166 |SHORTCIRCUIT Troubleshooting
- Checkthatmotorphasesrecorrectlyconnected.
- Verify thatmotorphasesrenotshotcircuited.
- Replacehecontroller.
- In casethe problemis notsolved,replacethe motor.
Cause
At startup, thecontroller checks the presence of IMS board.
167 |IMS ERROR the IMS board is not well connected, this alarm appears.
Troubleshooting
- Replacehecontroller.
Cause
This alarm occurs if the absolute position sensor is atsedfo
speed estimation. If signaled, it means that the cont
measured that the engine
wasmovingtoo quick.
Troubleshooting
- Checkthat the sensorusedis compatiblewith the software
168 |SPEEDFB.ERROR [release.

- Checkthe sensormechanicalinstallation and if it works
properly.

- Also the electromagnetic noise on the sensor can be a cg
for the alarm.

- If no problemis found on the motor or on the speedsensor
the problem is inside the controller, it is necessary to replace
logic board.
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169

WAIT MOTORSTILL

Cause:

If DC Pump option is set to ON, the software expects the vq
on-P output to be at a fist ea
LC on.

If the voltage is different, it could be due to the fact thai
motor connected teP is not sti. For this reason, the softwg
waits 30 seconddor thevoltageto beatthefi s t e d cyalee
(andfor the pumpmotorto be still).

After this time, the softwareassumeshatthe problemis notdue
to the fact that thpump motor is not still, and show the PUMF
VMN NOT OK alarm.

Troubleshooting:

- If the motor connected t® is still moving, just wait for it to
be still.

- If not, in 30 secondghe alarm PUMP VMN NOT OK wiill
appear.

170

WRONGKEY VOLT.

Cause:
Theinverterkeyvoltageis wrong.

TroubleshootingCheckthebatterylevelif is correct.

171

ACQUIRINGASS.

Cause:
Controlleris acquiringdatafrom the absolut€feedbacksensor.

Troubleshooting:
Thealarmendswhentheacquisitionis done.

172

ACQUIREABORT

Cause:
The acquiring procedure relative to the absolute feedback s¢
aborted.

173

ACQUIREEND

Cause:
Absolutefeedbacksensolacquired.

174

OFFSETSPD.SENS.

This alarmisn'tusedfor this truck.

175

SPEEDOVERHEAD

Cause:
thespeedvertakeshespeedsetpoint

Troubleshootingtry to replacea new encoder,if this alarmstill
present, pleaseplacethecontroller

176

REACHPOTNOT OK

Thisalarmis notimplementedn traction.

Cause
Thisalarmoccurswhenanoverloadof the EB driver occurs
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177

COIL SHOR.EB.

Troubleshooting
- Check the connections between the controller outputs al
loads.

Collectinformationaboutcharacteristicef the coil connecte
to the driver and ask for assistance to a Zapi technician in
to verify that the maximum current that can be supplied b
hardware is not exceeded.

- In caseno failures/problem$iavebeenfound, the problemis
in thecontroller,which hasto bereplaced

178

MOTORTEMP.STOP

Cause:
Thetemperatursensohasovertakerthe STOPMOTOR TEMP.
Threshold

Troubleshooting:

- Check the temperature read by the thermal sensor insi
motor through the MOTOR TEMPERATURE reading time
TESTER function.

- Checkthesensoohmicvalueandthesensomiring.

- If thesensoiis OK, improvethe cooling of the motor.
- If the warning is present when the motor is cool, replace 1
controller.

179

STEERSENSORKO

Cause:

The voltage read by the microcontroller at the steesengo
input is not within the STEER RIGHT VOLT + STEER LE
VOLT range,programmed

throughthe STEERACQUIRING function

Troubleshooting:
- Acquire the maximum and minimum values coming from
steering potentiometer through the STEER ACQUIR
function. If the alarm is

still present, check the mechanicalalibration and th
functionality of the potentiometer.

- If theproblemis notsolved,replacethelogic board

180

OVERLOAD

Cause
Themotorcurrenthasovercomehelimit fixed by hardware.

Troubleshooting
Reset the alarm by switching key off and on again. If the ¢
condition occurs again, ask for assistance to a Zapi techr
The fault condition could be affected by wrong adjustmen
motor parameters.

181

WRONGENCSET

Cause
Mismatch betweenii E N C O DFURSES 1 (parameterand
AENCODER PULSES 20 par amet ¢

Troubleshooting
Set the two parameterswith the samevalue, accordingto the
adopted encoder.
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Cause:
Input mismatchbetweenHard & Softinput andtiller input :
the two inputs are activated at the same time.

Troubleshooting:
- Checkif thereis wrongconnectiorin theexternalwiring.

185 |TILLER ERROR - Using the ATesterodo menu o
controller sees in input i accordance with the actual state
the external switch inputs.

- Checkif thereis shortcircuit betweerA6 andAl

- In case no failures/problems have been found, the prob
in the controller, which has to be replaced.

Cause:

If DC Pump option is set to ON, the software expects the v¢

186 |WAIT MOT.PSTILL -
on-P output to be at a fistea
LC on.

If the voltage is different, it could be due to the fact that
motor connected teP is not still. For this reason, the softw
waits 30 seconds for the v
(and for the pump motor to be still).

After this time, the software assumes that the problem is nc
to the fact thatthe pump motor is not still, and showthe PUMP
VMN NOT OK alarm.

Troubleshooting:

- If the motor connected t® is still moving, just wait for it to
be still.

- If not, in 30 secondghe alarm PUMP VMN NOT OK will
appear.

Cause:

Both the pump requestyLIFT and LOWER) are active at the
same time.

Troubleshooting:

- Check that LIFT and LOWER requests are not active at t

187 |LIFT+LOWER same time.

- Check the LIFT and LOWER input statesthrough the
TESTER function.
- Checkthewirings.
- Checkif therearefailuresin themicroswitches.
- If theproblemis notsolved replacethelogic board.
Cause:
thecanbusinterfaceis notcorrect
188 |INT. CANBUSKO Troubleshooting:

Checkthe wiring of Canbusif is correct; if this alarm always
present, try to replace the controller

Cause:
Man-presencewitchis notenabledat pumprequest.
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Troubleshooting:
- Checkwirings.

189 |PUMPINC START |- Checkmicroswitchedor failures.
- Through the TESTER function, check the states oirpets
are coherent with microswitches states.
- If theproblemis notsolved,replacethelogic board.
Cause:
Switchingthe LC on, the softwarechecksthe outputvoltageon
-P connector, and expects thatitisdiat eady st
DC PUMP option is set to ON)If the voltage is too low, th
190 |PUMPVMN NOT OK
alarm occurs.
Troubleshooting:
Please check:
- Themotorconnectedo -P mustbe completelystill beforethis
alarm occurs. The software waits 30 seconds before showir
alarm. During this time it shows the WAIT MOTOR STI
warning.
- Motorinternalconnections
- Motor powercablesconnections
- Motorleakagédo truck frame
- If the motor connectionsare ok, the problemis inside the
controller it is necessary to replace the logic board.
Cause:
The minimum voltage of the lift potentiometelis not correctly
PUMP VACC NOT|set.
191 OK Troubleshooting:
It is suggestedo repeatthe acquiringprocedureof MIN LIFT
and MAX LIFT (see paragraph 9.2).
Cause:
ThevoltageonA30 is outsideof the parametersange.
Troubleshooting:
If the EVP TYPE parameter is set to ANALOG , please acqu
192 |PUMPVACC RANGE

again the values of MINOWER and MAX LOWER.

If the controller is in configuration COMBI and lifting is
proportional, please acquire again also the values of MIN LI
and MAX LIFT.

Cause:
Thereis a hardwareproblemin the smartdriver circuit . The
driver is set to be ON but the output voltage does not increa
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193

SMART DRIVER KO

Troubleshooting:

- Verify thatthe EB coil is connectedorrectly.

- Verify that the parameter POSITIVE E.B.is set in accord
with the actual configuration . Theoftware, in fact, dependi
on specific parameter value, makes a proper diagnosis; a
configuration of this parameter could generate a false fault.

- In caseno failures/problem$iavebeenfound, the problemis

in thecontroller,which hasto bereplaced

194

AUX BATT. SHORT.

Cause:

The voltage on PEB output is at high value even if it shoulg
For the versions where the smart driver is not installed (36/
it is possible to decide where the positive supply for pin
comesfrom by choosinga dedicatechardwareconfiguration.The
parameter POSITIVE E.B. has to be set in accordance wi
hardware configuration , because the software makes a

diagnosis depending on the parameter; a wrong setting

generate a falséault. The available choices are:0 = PEE
managed by the smart driver (available for 24V version only
1=PEBcomesromtheTILLER input.

2 = PEB comes from PAUX . PAUX must be connecte
terminal+B of the controller.Thisis the defaultconfigurationfor
36/48V and 80V version.

This alarm can only appearif POSITIVE E.B. is setas 1
TILLER/SEAT.

Troubleshooting:

Verify that the parameter POSITIVE E.B. is set in accord
with the actual coipositive supply (see paragraph 8.2.5). In

no failures/problems have been found, the problem is i
controller, which has to be replaced.

195

POS.EB. SHORTED

Cause:
The voltage on terminal PEB is at the high value evenif the
smart driver is turned OFF.

Troubleshooting:

Verify thatthe parametePOSITIVEEB is setin accordancevith
the actual coil positive supply . Since the software mak
proper

diagnosis depending on the parameter, a wrong setting
generate $alse fault.

Check if there is a short or a low impedance path betweer
andthe positivebatteryterminal+B. In caseno failures/problem
can be found, the problemis in the controller,which hasto be
replaced.
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196

MOT.PHASE SH.

Cause

Shortcircuit betweertwo motorphasesThe numberthatfollows
the alarm identifies where the short circuit is located:

- 36a Ui V shortcircuit

- 37aU i W shortcircuit

- 38aV'i W shortcircuit

Troubleshooting

(36/37/39
- Verify themotorphasegonnectioronthemotorside
- Verify themotorphasegonnectiorontheinverterside
- Checkthemotorpowercables.
- Replacehecontroller.
- If the alarm does not disappear, the problem is in the mol
Replace it.
Cause:
WrongsoftwareversiononsupervisoucC.
WRONG SLAVE :

197 VER. Troubleshooting:
Upload the correctsoftwareversion or ask for assistancdo a
Zapi technician.
Cause:

198 |M/SPARCHKMISM |At startup thereis a mismatchin the parameterchecksum
between thenaster and the supervisor microcontrollers.
Troubleshooting:
Restoreandsaveagainthe parametertist.
Cause:
MasteruCis transferringparameterso the supervisor.

199 |PARAM TRANSFER |Troubleshooting:
Wait until the endf the procedure. If the alarm remains longe
re-cycle the key.
Cause
The logic board measures a key voltage value that is constal
out of range, above the maximum allowed value.
Troubleshooting

200 |VDC OFFSHORTED |- Checkthatthe battery haghe samenominal voltage of the
inverter.
- Checkthe batteryvoltage, if it is out of rangereplacethe
battery.
- In casethe problemis notsolved replacethelogic board.
Cause:
Thereis anerrorin thechoiceof thetorqueprofile parameters.

201 |CURRENTPROFILE |Troubleshooting:

Check in the HARDWARE SETTING menu the value of thos
parameters.
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Cause

This fault is displayed when the controller detects an overvd
condition. Overvoltage threshold is 65 V for 36/48V control
and 116 V for 80V

controllers As soonasthefault occurs powerbridgeandMC are
opened. The condition is triggered using the same HW intg

202 |VDCLINK OVERYV. |used for undervoltage detection, uC discerns betweertwib
evaluating the voltage present acrossliD& capacitors:
- Highvoltagea Overvoltagecondition
- Low/normalvoltagea Undervoltagecondition
Troubleshooting
If the alarm happensduring the brake release,checkthe line
contactor contact and ttattery poweicable connection.
Cause:
The CPOT BRAKE input read by the microcontrolleris at its
maximum value without the haritake request.

204 |BRAKE RUNOUT Troubleshooting:
Check the mechanical calibration and fiaectionality of the
brake potentiometer. If the alaimstill present, replacde logic
board.
Cause:

205 |EPSRELAY OPEN The controller receivesfrom EPSinformation aboutthe safety
contacts being open.
Troubleshooting:
Verify theEPSfunctionality.
Cause
Before switching the LC on, the software checks the
powekrbridgevoltagewithout driving it. The softwareexpectshe
vol tage t o shteatiend av afl sutee a d yf
occurs.

206 |INITVMN HIGH | Toubleshooting

- Checkthemotorpowercables;

- Checkthe impedancebetweenU, V and W terminalsand
-Battterminalof the controller.

- Checkthemotorleakageo truck frame.

- If the motorconnections are OKnd there are nexternallow
impedance paths, the problem is inside the controller. Repla

Cause
Before switching the LC on, the software checks the
powekrbridgevoltagewithoutdriving it. The softwareexpectghe
voltage to be in a fAsteady
occurs.
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Troubleshooting

207 |INIT VMN LOW - Checkthemotorpowercables.
- Checkthe impedancebetweenU, V and W terminals and
-Battterminalof the controller.
- Checkthemotorleakageo truck frame.
- If the motorconnections are OKnd there are nexternallow
impedance paths, the problem is inside the controller. Repla
Cause:
A HW or SW defect of the newolatile embedded memo
storing the controller parameters. This alarm does not inhil
machine operations, but it makes the truck to work with
default values.
208 | EEPROMKO Troubleshooting:
Execute a CLEAR EEPROM procedure (refer to the Cor
manual). Switch the key off and do check the result. If th
alarm occurs permanently, it is
necessaryo replacethe controller. If the alarmdisappearsthe
previously stored parameters will be replaced by the d¢
parameters.
Cause:
The controller hagestored the default settings. If a CLE
EEPROM has been made before the last kegycke, this
209 |PARAM RESTORE -
warning informs you that EEPROM was
correctlycleared.
Troubleshooting:
- Atraveldemandor a pumprequestancelghealarm.
- If the alarmappears at kegn without anyCLEAR EEPROM
performed, replace the controller.
Cause
The algorithm implemented to check the main RAM regi
finds wrong contents: t he
210 |WRONGRAM MEM. |themachine operations.
Troubleshooting
Try to switch the key off and then on again, if the alarm is sti
present replace the logic board.
Cause:
The traction rotor is stuck or the encoder signal is not correc
received bythe controller.
Troubleshooting:
211 |STALL ROTOR - Checktheer.u.:odelcondition.
- Checkthewiring.

- Through the TESTER function, check if the sign
FREQUENCY and ENCODER are the same and if they
different from zero during a traction request.

- If theproblemis notsolved,replacethelogic board.
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Cause
The error between the power setpoint and the estimated poy
out of range.

212 |POWERMISMATCH ,
Troubleshooting
Ask for assistanceto a Zapi technician about the correct
adjustment of the motgrarameters.
Cause
Thevoltagefeedbaclof LC driveris differentthanexpected
Troubleshooting
- Verify thatthecoil is connecteaorrectly.
- Verify that the parameter
213 |POSITIVELC OPEN |with the actual coil positive supply. The software, in f
depending by specific parameter value, makes a p
diagnosis; a wrong configuration of the parameter could ger
a false fault.
- In caseno failures/problemsiavebeenfound, the problemis
in thecontroller,which hasto bereplaced.
Cause:
No load is connectedbetweenthe NEVP output and the
electro valvepositive terminal.
214 |EVPCOIL OPEN Troubleshooting:
- ChecktheEVP condition.
- ChecktheEVPwiring.
- If theproblemis notsolved,replacethelogic board.
Cause
- TheEVPdriveris shorted
- The microcontrollerdetectsa mismatchbetweenthe valve
215 |EVPDRIV. SHORT. |setpoint and the feedback of the EVP output.
Troubleshooting
- Check if there is a short circuit or a low-impedance
conduction path between the negative of the coil-BAAT.
Cause:
No load is connectedbetweenthe NEB output and the EB
positive terminal PEB
216 |EB.COIL OPEN .
Troubleshooting:
Checkthe EB coil. Checkthe wiring. If the problemis not
solved, replace the logic board.
Cause:
The PEV connector is not connected to the battery or the v
is differentfrom expectedThis alarmoccursif oneoutputamong
EVP,EV1, EV2,EV3, EV4andEV5is presenbr the AUX OUT
217 |PEBNOTOK

function is active (POSITIVE EB =1 or 2).

Troubleshooting:
Check connector B1: it must be connected to the battery vol
(after the main contactor).
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218

SENSMOT TEMPKO

Cause:
Theoutputof themotorthermalsensois outof range.

Troubleshooting:

Check if the resistanceof the sensoris what expected
measuring its resistance.

- Checkthewiring.

- If theproblemis notsolved,replacethelogic board.

219

PEB-PEVPNOT OK

Cause:

The voltage of traction A24 pin is wrong, A24 pin voltageis
+80V, from the key, if the voltage is wrong, thisalarm will
appears

Troubleshooting:

- Checkif theA24 pinif has80V input

- Checkthewiring, if A24 connectedvell?

- Checkthe fuse box if works properly, maybehe fuse is
burned.

220

VKEY OFF
SHORTED

Cause
The logic board measures a key voltage that is constantly ot
range, below the minimum allowed value.

Troubleshooting

- Checkthat the battery hashe samenominal voltage of the
inverter.

- Checkthe batteryvoltage,if it is out of rangereplacethe

battery.
- In casetheproblemis notsolved replacethelogic board.

221

HANDBRAKE

Cause:
Handbrakenputis active.

Troubleshooting:

- Checkthathandbrakes notactiveby mistake.

- Checkthe SR/HBIinputstatethroughthe TESTERfunction.
- Checkthewirings.

- Checkif therearefailuresin themicroswitches.

- If theproblemis notsolved,replacethelogic board.

222

LIFT POTOUTRNG

Thisalarmis notimplementedn traction.

223

COIL SHOR. MC

Cause
Thisalarmoccurswhenanoverloadof the MC driver occurs.

Troubleshooting

- Check the connections between the controller outputs ai
loads.

- Collectinformationaboutcharacteristicef the coil connecte
to the driver and ask for assistance to a Zapi technician in
to verify that the maximum current that can sagplied by th
hardware is not exceeded.

- In caseno failures/problemsiavebeenfound, the problemis
in thecontroller,which hasto bereplaced.
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Cause:

The controller receives from the CAN bus the message
another controller in the net is in fault condition; a
consequence the controller itself cannot enter into an ope

224 |WAITING FORNODE . . .
status, but it has to wait until the other node comes out fro
fault status.
Troubleshooting:
Checkif anyotherdeviceonthe CAN busis in fault condition.
225 |TILT POTOUTRNG |Thisalarmis notimplementedn traction.
Cause:
The CPOT input read by the microcontroller is not within
MIN VACC + MAX VACC range, programmed through f
PROGRAMMVACC function. TheacquiredvaluesMIN VACC
andMAX VACC areinconsistent.
226 |VACC OUTRANGE |Troubleshooting:
Acquire the maximum and minimum potentiometer va
through the PROGRAM VACC function. If the alarm is
present, check the mechanicalibration and the functionalityf
the accelerator potentiometer. If the problem is not sg
replace the logic board.
CauselAt eachstartup the supervisormicrocontrollerchecks
227 |HW FAULT o . . :
thatthe hardwarecircuit for enablinganddisablingof the power
bridgeworksproperly.
Cause2:Ateachstartup the supervisormicrocontrollerchecks
that the hardware circuit intended to enable and disable the
driver works properly.
Troubleshooting
This type offault is not related to external components. Repla
the logic board
Cause:
Tiller/seatinputhasbeeninactivefor morethan30 seconds.
Troubleshooting:
298 | TILLER OPEN - Activateth(_etilIer/se_au'nput. .
- Checkthetiller/seatinput statethroughthe TESTERfunction.
- Checkthewirings.
- Checkif therearefailuresin themicroswitches.
- If theproblemis notsolved replacethelogic board.
Cause:
At startup, the hardware circuit dedicated to enable dirdble
the EB driver is found to be faulty. The hexadecimal vg
229 |HW FAULT EB. AXX0o facilitates Zapi techn
Troubleshooting:

This type of fault is not related to external components. Rep
the logic board.
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230

LC COIL OPEN

Cause
This fault appears when no load is connected between the N
output and the positive voltage (for example +KEY).

Troubleshooting

- Check the wiring, in order to verify if LC coil is connected
the right connector pin and if it is nioterrupted.

- If the alarmis still present,than the problemis inside the
logic board;replaceit.

231

PUMPI NO ZERO

Cause:

In standby condition (pump motor not driven), the feed
coming from the current sensor in the pump chopper gi
value out of a permittedrange,becausehe pump currentis not
zero.

Troubleshooting:
This type of fault is not related to external components; repla
the controller.

232

CONT.DRV. EV

Cause:
Oneor more on/off valve drivers are not ableto drive the load.
Forthemeaningof codefi X X réferto paragrapi®.

Troubleshooting:
The device or its driving circuit is damaged.Replace the
controller.

233

POWERMOS
SHORTED

Cause
The DClink voltage drops to zero wherhiggh-side MOSFET is
turned on.

Troubleshooting

- Checkthatmotorphasesrecorrectlyconnected.

- Check that there is no dispersion to ground for every mot
phases.

- In casetheproblemis notsolved,replacethecontroller.

234

DRV. SHOR.EV

Cause:
Oneor moreon/off valvedriversareshorted.

Troubleshooting:

Checkif thereis a shortcircuit or alow impedanceathbetween
the negative terminals of the involved coils and -B. If the
problem is not solved, replace the logic board.

235

CTRAPTHRESHOLD

Cause
This alarm occurs when a mismatch is detected betwee
setpoint for the overcurrent detection circuit (dependen
parameter DUTY PWM CTRAP) and the feedback of the &
threshold value.

Troubleshooting
The failure lies in the controller hardware.Replacethe logic
board.
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Cause:
The maximum current gain parameters are at the default v
which means the maximuourrent adjustment procedure has

236 |CURRENTGAIN been carried out yet.
Troubleshooting:
Ask for assistanceto a Zapi technicianin order to do the
adjustment procedure of the current gain parameters.
Cause
This alarm occurs when the A/D conversion of the analog i
returns frozen values, all the converted signals, for more tt
400ms Thegoalof this diagnosigs to detecta failure in the A/D
237 |ANALOG INPUT converteror a problemin the codeflow thatskipsthe refreshof
theanalogsignalconversion.
Troubleshooting
If the problem occurpermanently it is necessary to replace th
logic board.
Cause:
At startup, the hardware circuit dedicated to enable and di
the EV drivers is found to be faulty. The hexadecimal \
238 |HWFAULTEV. AXX0o f aci techricians debugding fheé problem.
Troubleshooting:
This type of fault is not relatedto externalcomponentsReplace
thelogic board.
Cause:
The software is not compatible with thleardware. Eac
controller produced is fsi
specific code mark saved in EEPROM according to
CONTROLLER customized Part Number . Ac
239 . ,
MISM. customized firmware can be uploaded.
Troubleshooting
- Uploadthecorrectfirmware.
- Ask for assistance to a Zapi technician in order to verify t
the firmware is correct.
Cause:
The EVP driver is not able to drive the EVP coil. The device
itself or itsdriving circuit is damaged.
240 |EVPDRIVER OPEN

Troubleshooting:
Thisfaultis notrelatedto externalcomponentsRkReplacehelogic
board.

Cause:

This alarm occurs when there is an overload of one or mo
driver. As soon as theverload condition has been removed,
alarmdisappears byeleasing and then enabling a travel dem:
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Troubleshooting:

241 |COILSHOR.EVAUX |- ChecktheEVsconditions.
- Checkthewiring.
- Collect information about characteristics of EV coils and ¢
assistance to a Zapi technician.
- If theproblemis notsolved,replacethelogic board.
Cause:
This fault appearswhen no load is connectedbetweenthe
NAUX1 output and the positive terminal PCOM .
242 |OPENCOILEV. Troubleshooting:
- ChecktheEB caoil.
- Checkthewiring.
- If theproblemis notsolved,replacethelogic board.
Cause:
A wrongprofile hasbeensetin thethrottle profile.
243 | THROTTLEPROG. .
Troubleshooting:
Setproperlythethrottle-relatedparameters.
Cause:
WarningonsupervisouC.
244 |WARNING SLAVE Troubleshooting:
Connect theConsole tahe supervisor u@ndcheckwhich alarm
is present.
245 |1Q MISMATCHED |Cause
The error betweenthe Iq (g-axis current) setpoint and the
estimatedq is outof range.
Troubleshooting
Ask for assistance to a Zaichnician in order to do the correq
adjustment of the motor parameters.
Cause:
TheEB driveris notableto drivetheload. The deviceitself or its
driving circuit is damaged.
246 |EB.DRIV.OPEN .
Troubleshooting:
This type of fault is notelated to external components. Repla
the logic board.
Cause:
Controllerin calibrationstate.
247 |DATA ACQUISITION :
Troubleshooting:
Thealarmendswhentheacquisitionis done.
Cause:
This is a safety related test. It is a stiignosis test that chec
the communication between master and super
248 |NO CAN MSG. microcontrollers.
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Troubleshooting:
Thisalarmcould be caused iy CAN bus malfunctioning, whic
blinds mastersupervisor communicatn

Cause:
This is a warning to point out that it is time for the programm
maintenance.

249 |CHECKUPNEEDED :
Troubleshooting:
Turnonthe CHECK UP DONE optionafterthatthe maintenanc
service.
Cause:
Theoutputof thecontrollerthermalsensoiis out of range.

250 |THERMIC SENS.KO |Troubleshooting:
This kind of fault is not related to external components. Repl
the controller.
Cause
At startup, the controllerchecksthe batteryvoltage(measuredt
key input) and it verifies that it is within a range of £20% arg
the nominal value.
Troubleshooting

251 |WRONGSETBAT. - Check that the SET BATTERY parameter inside
ADJUSTMENT list matches with the battery nominal voltage
- Through the TESTERfunction, check that the KE
VOLTAGE reading shows the same value as the key vd
measuredvith a voltmeteron pin Al. If it doesnot match,then
modify the ADJUSTBATTERY parameteaccordingo thevalue
readby the voltmeter.
- Replacehebattery.
Cause
The error betweenthe Id (d-axis current) setpoint and the
estimated Id is out of range.

253 |FIELD ORIENT.KO ,
Troubleshooting
Ask for assistance to a Zagichnician in order to do the correc
adjustment of the motor parameters.
Cause:
- TheEB driveris shorted.
- The microcontrollerdetectsa mismatchbetweenthe valve
setpoint and the feedback at the EB output.
Troubleshooting:

254 |EB.DRIV.SHRT.

- Check if there is a short or a low impedance path betwee
negative coil terminal andBATT.

- Checkif the voltage applied is in accordancewith the
parameters set .

- If theproblemis notsolved replacethecontroller.

(2) Common faults of pump control systems
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3 Pump master CPU fault

CAN
ALARM ALARMS OF NODE 5.0
CODE
Cause:
This is a safety related test. It is a s#ignosis test that involves the
logic between master and supervisocrocontrollers
8 WATCHDOG ,
Troubleshooting:
This alarm could be causedby a CAN bus malfunctioning, which
blinds mastesupervisor communication
Cause
A hardwareoroblemin thelogic boarddueto high currents(overload)
17 LOGIC An overcurrent condition is triggered even if the power bridge i
FAILURE #3 |driven.
Troubleshooting
Thefailure liesin the controllerhardware Replacethe controller.
Cause
Fault in the hardwaresectionof the logic board which dealswith
LOGIC
18 voltage feedbacks of motor phases.
FAILURE #2 .
Troubleshooting
Thefailure liesin the controllerhardwareReplacehe controller.
Cause
LOGIC . -
19 This fault is displayedwhen the controller detectsan undervoltage
FAILURE #1

conditionatthekey input. Undervoltagethresholdis 11V for 36/48V

controllersand30V for 80V controllers.

Troubleshootingfault atstartupor in standby)

- Fault can be caused by a key input signal characterizgullbgs
below the undervoltage threshold, possibly due to external load
DC/DC converters startingp, relays or contactors during switch
periods, solenoids energizing or-éeergizing. Consider to remag
such loads.

- If no voltage transient is detecd on the supply line and the alg
is present every time the key switches on, the failure probably
the controller hardware. Replace the logic board.
Troubleshootingfault displayedduringmotordriving)

- If the alarm occursduring motor accelerdbn or whenthereis a
hydraulicrelated request, check the battery charge, the battery he
and poweitable connections.

Cause:
The pump motor output is lower than expected, considering the F
duty cycleapplied.
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28

PUMPVMN
LOW

Troubleshooting:

A) If the problemoccursat startup (the LC doesnot closeat all),
check:

- Motorinternalconnections;

- Motor powercablesconnections;

- If the motor connectionare OK, the problem is inside the
controller.

B) If the problemoccurs after closing the LC (the LC closes and th
opens back again), check:

- Motorinternalconnections;

- If motorwindings/cable®aveleakagesowardstruck frame;

- If no problem arefound on the motors,the problemis inside the
controller.

C) If thealarmoccursduringmotorrunning,check:

- Motorinternalconnections;

- If motorwindings/cablefaveleakagesowardstruck frame;

- ThattheLC powercontactcloserproperly,with agoodcontact;

- If no problem arefound on the motors,the problemis inside the
controller, it is necessary to replace the logic board.

29

PUMPVMN
HIGH

Cause:
This test is carried out when the pump motor is turning (F
applied). The pump motor output is higher than expected, consi
the PWM applied.

Troubleshooting:

- Motorinternalconnections

- If motorwindings/cablefaveleakagesowardstruckframe

- If no problemare found on the motors,the problemis inside the

controller,it is necessarto replacethelogic board.

30

VMN LOW

Causel

Startup test. Before switching the LC on, the software check
power bridge: it turns on alternatively the higide power MOSFET|
and expects the phase voltages increase toward the positive rai
If one phasevoltage is lower than a certain percentage of the
voltage, this alarm occurs.

Cause?

Motor running test. When the motor is running, the power bridge
and the motor voltage feedback tested; if it is lower than exp
value (a range

of valuesis considered)thecontrollerentersn fault state.

Troubleshooting

- If the problemoccursat startup (the LC doesnot close at all),
check:

- motorinternalconnectiongohmiccontinuity);

- motorpowercablesconnections;
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31

VMN HIGH

Causel
Before switching the LC on, the software checks the power brid
turns on alternatively the lowide power MOSFETs and expects
phase voltages decrease downRBo If the phase voltages are hig
than a certain percentage of the nominal batteryage| this alarr
occurs.

Cause?

This alarm may also occur when the stgrtdiagnosis has succee
andsothe LChasbeenclosed.In thiscondition,the phasevoltagesare
expected to be lower than half the battery voltage. If one of th
higher than that value, this alarm occurs.

Troubleshooting

If theproblemoccursatstartup (theLC doesnotclose),check:

- motorinternalconnectiongohmiccontinuity);

- motorpowercablesconnections;

- if the motor connectionsare OK, the problem is inside the
controller. Replace it.

- If thealarmoccurswhile themotoris running,check:

- motorconnections;

- thattheLC powercontactclosegproperly,with agoodcontact;

- if noproblemis found,the problemis insidethe controller.Replace
it.

37

CONTACTOR
CLOSED

Cause

Before driving the LC coil, the controller checks if the contact
stuck. The controller drives the power bridge for several doze
milliseconds, trying to discharge the capacitors bank. Icdpmacito
voltagedoesnotdecrease bynorethana certainpercentagef thekey

voltage thealarmis raised.

Troubleshooting
It is suggested to verify the power contacts of LC; if they are stuc
necessary to replace the.

38

CONTACTOR
OPEN

Cause

The LC coil is driven by the controller, but it seems that the p
contacts do not close. In order to detect this condition the con
injects a DC current into the motor and checks the voltage on
capacitorlf the powercapacitorggetdischargedt meanghatthe main
contactor is open.

Troubleshooting
- LC contactsaarenotworking. ReplacahelLC.
- If LC contactsareworking correctly,contacta Zapitechnician.

Cause:
While the pump motor is running, the current feedback is constan
stuck to zero.
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52

PUMPI=0
EVER

Troubleshooting:
- Check the motor connection, that there is continuity. If the n
connection is opened, the current cannot flow, so the test fails g
error code is displayed;

- If everythingis ok for what it concernsthe motor, the problem
couldbein thecurrentsensoor in therelatedcircuit.

53

STBY | HIGH

Cause
In standbythesensodetectsacurrentvaluedifferentfrom zero.

Troubleshooting
The current sensor or the current feedback circuit is damaged. R
the controller.

60

CAPACITOR
CHARGE

Cause

When the key is switched on, the inverter tries to charge the

capacitors through the series of PAIC and a power resistan
checking if the capacitors are charged within a certain timeout.
capacitor voltage results less than 20% of the nominal battery v(
the alarm is raised and the main contactor is not closed.

Troubleshooting
- Check if an external load in parallel to the capacitor bank, v
sinks current from the capacitezharging circuit, thus preventing t
caps from
charging well. Check if a lamp or a dc/dc converter or an aux
load is placed in paral to the capacitor bank.

- The charging resistance or PTC may be broken. Insert a
resistance across lirmntactor power terminals; if the ala
disappears, it means that

thechargingresistancés damaged.

- Thecharging circuitbasa failureor there isa problemin the power

section Replacahecontroller.

62

TH.
PROTECTION

Cause:

Thetemperaturef the controllerbaseplateis above85 °C.

The maximum current is proportionally decreased with
temperature excess from 85 °C up to 105 °C. At 105°C the cur
limited to O A.

Troubleshooting:

It is necessary to improve the controller cooling. To realiz
adequate cooling in case of finned heat sink important factors g
air flux andthe coolingair temperature. If the thermal dissipatiof
realized by applying the controller base plate onto the truck fram
important factors are the thickness of the frame and the planari
roughness of its surface.

If the alarmoccurs when thcontrolleris cold, the possible reasoare
athermaisensorfailure or afailure in thelogic board.In the lastcase,
it is necessaryo replacethecontroller.
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Cause:
Thiswarningoccurswhenthetemperaturesensoiis open(if digital) or
if it has overtaken the MAX MOTOR TEMP threshold (if analog)

Troubleshooting:
Check the temperature read by the thermal sensor inside the

65 TENI\I/ICI)DTECI)?iT. throu.gh the MOTOR TEMPERATURE reading in the TEST
function.
- Checkthesensoohmicvalueandthe sensomviring.
- If thesensois OK, improvethe cooling of the motor.
- If the warning is presentwhen the motor is cool, replacethe
controller.
Cause:
The battery charge is evaluated to be lower than 10% (10%
lithium battery ,15% with leadcid battery) of the full charge and
BATTERY CHECK setting is other than O (refer to SET OPT
menu).
Troubleshooting:

66 |BATTERY LOW |- Checkthebatterychargeandchargeit if necessary.
- If the battery is actually charged, measure the battery v
through a voltmeter and compare it with the value in the BATT
VOLTAGE reading in the TESTER function. If they are differ
adjust the ADJUST BATTERY parameter withe value measurg
through the voltmeter.
- If theproblemis notsolved,replacethelogic board.
Cause

” DRIVER Thedriver of theLC coil is shorted pr parametewaswrong

SHORTED | Troubleshooting

- Checkif thereis a shortor a low impedancepull-down between
NLC andiBATT.
- The driver circuit is damaged; replace the logic board.
- Check the traction right parameter "SET POSITIVE PE®BE
correct value should be 80V ,if this parameter is wrgngybe this
alarm will be displayed.(maybe 74 on node 3.0)
Cause
The LC coil driver is not able to drive the load. The device itself o

75 CONTACTOR |driver circuit is damaged.

DRIVER Troubleshooting

This type of fault is not relatedto externalcomponentsreplacethe
logic board.
Cause:

At key-on and immediately after that, the travel demands have
turned off. This alarm occurs if the ACCELERATOR reading
TESTER function) is more

than1 V abovethe minimum value acquiredduring the PROGRAM
VACC procedure.
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Troubleshooting:

78 | VACC NOTOK
- Checkthewirings.
- Checkthe mechanicalcalibration and the functionality of the
accelerator potentiometer.
- Acquire the maximum and minimum potentiometer value throy
the PROGRAM VACC function.
- If theproblemis notsolved,replacethelogic board.
Cause:
Incorrectstartingsequence?ossiblereasongor thisalarmare:
- Atraveldemandactiveatkey-on.
- Manpresencesensorctiveatkeyon.

79 INCORRECT |Troubleshooting:

START - Checkwirings.

- Checkmicroswitchedor failures.
- Throughthe TESTER function, checkthe stateof the inputs are
coherent with microswitches states.
- If theproblemis notsolved,replacethelogic board.
Cause:
This alarm occurswhen both the travel requests(FW and BW) are
active at the same time.
Troubleshooting:

80 FORW+BACK |- Checkthattravelrequestarenotactiveatthe sametime.
- ChecktheFW andBW inputstateghroughthe TESTERfunction.
- Checkthewiringsrelativeto the FW andBW inputs.
- Checkif therearefailuresin themicroswitches.
- If theproblemis notsolved,replacethelogic board.

82 ENCODER |Cause

ERROR This fault occursin the following conditions:thefrequencysuppliedto

the motor is higher than 40 Hz and the signal feedback fror
encodehasajump higherthan40Hz in few tensof milliseconds This
conditionis relatedto anencodefailure.
Troubleshooting
- Check the electrical and the mechanicalfunctionality of the
encoder and the wires crimping.
- Checkthe mechanicalinstallation of the encoder,if the encoder
slips inside its housing it will raise this alarm.
- Also the electromagnetic noise on the sensor can be the caus
thealarm. In these cases try to replace the encoder.
- If the problenis still presengfter replacingheencoder, théailure
isin the controller.
Thisis notimplementedn DUALACEZ2.

86 PEDALWIRE Troubleshooting:

KO - Askfor helpto a EKKO technician.

Cause:

Thisis awarningthetilt linearpot.is doingtheacquisition
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113 TILT LIN Troubleshooting:
ACQUIS.  |Oncethe acquisitionis done re-cycle the key, then this alarm will
disappear
Cause:
114 TILT LIN OUT | Thinputof tilt linearpot.is notin theacquiredrange
RAN Troubleshooting: Acquiréghe maximumand minimum potentiomete
valuesthroughpump"ADJUSTMENT "menu.
Cause:
Th input of lift cutbackpot. (or lift proximity switch) is not in the
115 LIFTCTB acquired range
OUTRNG - ; X — ,
Troubleshooting: Acquiréghe maximumand minimum potentiomete
valueshroughpump"ADJUSTMENT "menu.
116 WAIT DISP | CausethetractionparametefDISP TYPE" waswrong
AUTH TroubleshootingChecktheparameter.
Causethedisplayis disconnected
117 | NO CAN DISP - — . —
TroubleshootingCheckthewiring, oraskfor helpto a Zapitechnician
118 | 2FATIMEOUT |Thisalarmis notimplementedn pump.
119 | 2F3TIMEOUT |Thisalarmis notimplementedn pump.
120 | 2F2TIMEOUT | Thisalarmis notimplementedn pump.
191 HARDWARE | This type of fault is not relatedto externalcomponents. Pleag®ntac
WRONG with controllermanufacturer
Cause:
192 LIFT POT |1.TheLIFT POT.inputreadby the microcontroller is natomprised in
OUTRNG the range "MIN LIFT" + "MAX LIFT".
2.The LOWER POT. input read by the microcontroller is not
comprisedn therange'MIN LOWER" +"MAX LOWER".
Troubleshooting
Acquire the maximum and minimum lift potentiometer value
throughthe pump"ADJUSTMENT" menu.If thealarmis still present
check the mechanical calibration and the functionality of
potentiometer. Ithealarmis notdisappearethefailureis in the pump
controller logic board, replace i
Cause
The software detected the "LIFT POT." input read by
microcontroller is 1V higher (or lower) than "MIN LIFT" but |
enable still is not closed
123 LIFT POT |Troubleshooting
NOT OK 1.Please checkhe lift enable if worksfine, if it works fine, then

acquire the maximumand minimumlift potentiometer value throu
thepump "ADJUSTMENT" menu. 2.1f this
alarmis notdisappearedftertheacquisition thefailureis in the pump
controllerlogic board replaceit.
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Cause:

The TILT POT.input readby the microcontrolleris not comprisedn
therange"MIN TILT UP" +"MAX TILT UP" (or "MIN TILT
DOWN" + "MAX TILT DOWN")

124 TILT POT |Troubleshooting
OUTRNG Acquire the maximum and minimum TILPpotentiometer valu
throughthe pump"ADJUSTMENT" menu.If the alarmis still present
check the mechanical calibration and the functionality of
potentiometerlf thealarmis notdisappearethefailureis in the pump
controllerlogic board replacsit.
Cause
The software detected the "TILT POT." input read by
microcontroller is 1V higher (or lower) than minimum TI
potentiometer value but tilt enable still is not closed
125 TILT POT |Troubleshooting
NOT OK 1.Please check the tilt enable if workse, if it works fine, then
acquire the maximumand minimumtilt potentiometer value throug
the pump "ADJUSTMENT"menu. 2.If this
alarmis notdisappearedftertheacquisition thefailureis in thepump
controlle logic board replacsit.
Cause:
The SHIFT POT.inputreadby the microcontrolleris notcomprisedn
the range "MIN SHIFT RIGHT" + "MAX SHIFT RIGHT"(or "MIN
126 SHIFTPOT SHIFT LEFT" +~ "MAX SHIFT LEFT")
OUTRNG ;
Troubleshooting
Acquire the maximum and minimum SHIFT potentiometervalue
throughthe pump"ADJUSTMENT" menu.If thealarmis still present,
check the mechanical calibration and the functionality of the
potentiometerlf the alarmis not disappearedhe failure is in the
controller logic board, replace it.
Cause
The software detected the "SHIFT POT." input read by
microcontroller is 1V higher (or lower) than minimum SH
potentiometer value bshift enable still is not closed
197 SHIFTPOTNOT | Troubleshooting

OK

1.Please check the shift enable if woflkee, if it works fine, ther
acquire the maximum and minimum shift potentiometer value thi
the pump "ADJUSTMENT" menu. 2.If
this alarmis not disappearedafter the acquisition the failure is in the
controllerlogic board replaceit.

Cause:

TheAUX. POT.inputreadby themicrocontrollelis notcomprisedn
therange’MIN AUX IN" +"MAX AUX IN" (or"MIN AUX OUT"
+"MAX AUX OUT")
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Troubleshooting

128 AUX  POT Acquire the maximum and minimum Aux. potentiometer v
OUTRNG throughthe pump"ADJUSTMENT" menu.If the alarmis still present
check the mechanical calibration and the functionality of
potentiometer. If the alarm is ndisappeared the failure is in {
controller logic board, replace it.
Cause
The software detected the "AUX. POT." input read by
microcontroller is 1V higher (or lower) than minimum AU
potentiometer value but Augnable still is not closed
129 AUX  POT |Troubleshooting
NOT OK 1.Please check the Aux. enable if wofkse, if it works fine, then
acquire the maximurand minimumAux. potentiometer value throu
the pump "ADJUSTMENT" menu. 2.If
this alarm is not disappeared after Hwguisition, the failure is in th
controller logic board, replace it.
Cause:
Thisis awarningon pumpandthereis analarmpresenbn VCM
130 FROMVCM | Troubleshooting
Pleasecheckthe alarm on VCM, when VCM alarm be solved, this
alarm will disappear
LI CURRCUT _ . .
131 Thisalarmis notimplementedn pump.
PRO.
LI CURRLIM _ . .
132 Thisalarmis notimplementedn pump.
PRO.
133 | LI CHARGING |Thisalarmis notimplementedn pump.
134 | LI WARNING |Thisalarmis notimplementedn pump.
TEMP
135 | LI STOPTEMP | Thisalarmis notimplementedn pump.
136 | LI HIGH CURR | Thisalarmis notimplementedn pump.
LI CELLVOL _ . .
137 Thisalarmis notimplementedn pump.
LOW
LI COMM _ . .
138 Thisalarmis notimplementedn pump.
INTER
LI CELL OVER ) ) )
139 DIS Thisalarmis notimplementedn pump.
LI TOTVOL . . :
140 Thisalarmis notimplementedn pump.
HIGH
141 | 2F1TIMEOUT |Thisalarmis notimplementedn pump.
142 | 2FOTIMEOUT | Thisalarmis notimplementedn pump.
143 | 2FOINIT. ERR. | Thisalarmis notimplementedn pump.
2ND LEV . . :
144 Thisalarmis notimplementedn pump.
INHIBIT
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1STLEV

145 Thisalarmis notimplementedn pump.
INHIBIT
146 | AUTH. FAILED | Thisalarmis notimplementedn pump.
0X1AA . : :
147 Thisalarmis notimplementedn pump.
TIMEOUT
REMDEV INIT _ : :
148 Thisalarmis notimplementedn pump.
ERR
Caus e :MONCGRE E M PParameteoutof range(-20,+20),
WR.SETTEMP - ;
149 Troubleshooting: Tryo adjustthe motortemperature. Tryydo a
MOT cleareepromif thisalarmstill present, pleaseplacethecontroller
150 ENCODER |Cause: Encodgrhasesignalsnotconsistent
PHASES Troubleshooting: Tryo recyclethekey,or changaheencoder.
POT Cause: Twinpotentiometersignals not consistent(only with twin
151 potentiometer)
MISMATCH , X . .
Troubleshooting: chedkesignalsof thetwin potentiometer
Cause: Theurrent supplied on pin PENC A10 (A8) or PPOT A4 (
is outside the range MIN.CURR.SUPPLY1/2 through 200 mA.
hexadeci mal value AXXO0
definesthefollowing cases:
152 SENSOR Troubleshooting:
SUPPLYXX |SENSOR SUPPLY 01: PENC Al10 (A8) below
MIN.CURR.SUPPLY1.
SENSORSUPPLY02: PENCA10 (A8) above200mA.
SENSORSUPPLY11:PPOTA4 (A2) belowMIN.CURR.SUPPLY?2.
SENSOR SUPPLY 12: PPQ4 (A2) above 200 mA.
153 OFFSETSPD. |Cause: lis necessaryo acquirethe offsetanglebetween thatatorand
SENS. the speedsensorj.e. they mutualangulammisalignmentAn automatic
functionis dedicatedo this procedure
Troubleshooting: Perforrihe teachingprocedurein OPTIONS,select
ABS.SENS.ACQUIRE.
SIXSTEP . . . .
154 Thisalarmis notimplementedn thistruck
ERROR
155 WAIT MOTOR | Cause: Thecontroller is waiting for the motor to stop rotating. This
STILL warningcanonly appeaiin ACE2 for brushlessnotors.
REMA T. . . . .
156 Thisalarmis notimplementedn thistruck
ALARM
FAULT DRV. . . . .
157 Thisalarmis notimplementedn thistruck
POWER
NOTRDY DRV. , . . .
158 Thisalarmis notimplementedn thistruck
POW.
159 HVIL FAIL |Thisalarmis notimplementedn thistruck
SENS BAT ) , _ .
160 Thisalarmis notimplementedn thistruck
TEMPKO
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Cause:

161 RPM HIGH |This alarmoccursin Gen. Setversionswhen the speedexceedshe
threshold speed.
Cause
Thetwo digital inputsdedicatedo the bumperfunctionalityarehigh at
the same time.
162 | BUMPERSTOP Troubleshooting - - . .
- Turnoff oneor bothinputsdedicatedo thebumperfunctionality;
- If the alarm occurs even if the inputs are in the rest position, ¢
if the microswitches are stuck.
- In casetheproblemis notsolved replacethelogic board.
Cause
163 ED SLIP The control detects a mismatch between the expected slip a
MISMATCH |evaluatedne.This diagnosticoccursonly if ED COMPENSATION=
TRUE, thisalarm is not implemented in this truck
Cause
This alarmoccurs only when the controller is configured to driv
PMSM and the feedback sensor selected in the HARDW
SETTINGS listis ENCODER
ABI + PWM. The controller doesnot detectcorrectinformation on
164 PWMACQ. |PWMiinputatstartup
ERROR Troubleshooting
- Re-cyclethekey.
- Checkthesensoin orderto verify thatit worksproperly.
- Checkthewiring.
- If the problenbccurs permanentiy is necessario substitute logiq
board
165 SHORT Cause
CIRCUITKO |The HW dedicatedto detectfaults on power bridge doesnot work
properly
Troubleshooting
- Replacehecontroller.
Cause
The controller continuously checks that the Thpbase bridge works
properly and that a shectrcuit between motor phasesist present.
166 SHORT Troubleshooting
CIRCUIT - Checkthatmotorphasesrecorrectlyconnected.
- Verify thatmotorphasesrenotshotcircuited.
- Replacehecontroller.
- In casetheproblemis notsolved,replacethe motor.
Cause
At startup, the controller checksthe presenceof IMS board.If the
167 | IMS ERROR |IMS board is not well connected, this alarm appears.

Troubleshooting
- Replacehecontroller.
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168

SIN/COS
D.ERR.XX

Cause:

This alarm occurs only when the controller is configuredBSM
and the feedback sensor selected is sin/cos. The signal comin
sin/cos sensor has a wrong d
facilitates Zapi technicians debugging the problem

Troubleshooting:

Checkthewirings.

If themotordirectionis correct,swapthe sinandcossignals.

If themotordirectionis notcorrect,swaptwo of themotorcables.
If the problem is not solved, contact a Zapi technician

169

ENCODER
D.ERR.XX

Cause:
This alarm occurs only when thlmntroller is configured as PMS
and the feedback sensor selected is the encoder. The A and
seqguence is not correct

Troubleshooting:

- Checkthewirings.

- If themotordirectionis correct,swapA andB signals.

- If themotordirectionis notcorrect,swaptwo of themotorcables.
- If theproblemis not solved,contacta Zapitechnician

170

WRONGKEY
VOLT.

Cause:
Theinverterkey voltageis wrong.

TroubleshootingCheckthebatterylevelif is correct.

171

ACQUIRING
AS.

Cause:
Controlleris acquiringdatafrom theabsolutdeedbacksensor.

Troubleshooting:
Thealarmendswhentheacquisitionis done.

172

ACQUIRE

Cause:

ABORT

The acquiring procedurerelative to the absolutefeedback sensor
aborted.

173

ACQUIREEND

Cause:
Absolutefeedbaclksensomlacquired.

175

SPEEDFB.
ERROR

Cause

This alarm occurs if the absolute position sensor is used also for
estimation. If signaled, it means that the controller measured th
engine

wasmovingtoo quick.

Troubleshooting

- Checkthatthesensomusedis compatiblewith the softwarerelease.
- Checkthesensomechanicainstallationandif it worksproperly.

- Also the electromagnetic noise on the sensor can be a cause
alarm.

- If no problemis found on the motor or on the speedsensor,the
problemis inside the controller, it is necessarto replacethe logic
board.
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Cause
The controller detected a difference between the estimated al
orientation of the rotor and the position of the index signal

HOME SNES. |encoder).
176 . I
ERR XX It is causedby a wrong acquisitionof the angle offset betweenthe

orientationof therotorandtheindexsignal
Troubleshooting
Repeatheautoteachingprocedure.
Cause
Thisalarmoccurswhenanoverloadof the EB driver occurs
Troubleshooting
- Check the connections between the controller outputs an

COILSHOR. |29 _ - _

177 EB. - Collect information about characteristics of the coil connectg
the driver and ask for assistance to a Zapi technician in order to
that the maximum current that can be supplied by the hardware
exceeded.

- In casenofailures/problem$iavebeenfound, the problens in the
controller,which hasto bereplaced

Cause:

The temperaturesensorhas overtakenthe STOP MOTOR TEMP.
threshold (if analog, see paragraph 7.2.3).

178 MOTORTEMP. | Troubleshooting:

STOP - Check the temperature read by the thermal sensor inside the
through the MOTOR TEMPERATURE reading in the TEST
function.

- Checkthesensoohmicvalueandthe sensomviring.

- If thesensois OK, improvethe cooling of the motor.

- If the warning is presentwhen the motor is cool, replacethe
controller.

Cause:

The voltage read by the microcontroller at the stees@rgsor input i
not within the STEER RIGHT VOLT + STEER LEFT VOLT ran
programmed

throughthe STEERACQUIRING function

179 STEERSENSOR Troubleshooting:

KO - Acquire the maximum and minimum values coming from

steering potentiometer through the STEER ACQUIRING functio
the alarm is

still present, check the mechanical calibration and the functiona
the potentiometer.

- If theproblemis notsolved,replacethelogic board

Cause
Themotorcurrenthasovercomehelimit fixed by hardware.
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Troubleshooting
Reset the alarm by switching key off and on again. If the ¢

180 OVERLOAD
condition occurs again, ask for assistance to a Zapi techniciaf
fault condition could be affected by wrong adjustments of n
parameters.
Cause
Mismatch between i ENC OD PBLSES 1 0 parameter and

181 WRONGENC |[NENCODER PULSES 20 parameter

SET Troubleshooting
Set the two parameters with the same value, according to the ad
encoder.
Cause:
No load is connected between the EVP2 output andléogro valve
positive terminal
EVP2COIL ;
182 Troubleshooting:
OPEN .

- ChecktheEVP2condition.
- Check the EVP2 wiring
- If theproblemis notsolved,replacethelogic board.
Cause
- TheEVP2driveris shorted.
- Themicrocontrollerdetectsa mismatchbetweerthevalve setpoint
and the feedback of the EVP2 output

183 EVPZDRIV. Troubleshooting

SHORT . . — . :
- Checkif thereis ashortcircuit or alow-impedanceonductiorpath
between the negative of the coil aifid
- Collectinformationabout:
o thevoltageappliedacrosgshe EVP2cail,
o thecurrentin thecoil,
o featuresof thecoil.
Ask for assistanceto Zapi in order to verify that the software
diagnoses are in accordance with the typeodfemployed.
- If the problemis not solved, it could be necessaryo replacethe
controller
Cause:
The EVP2 driver is not able to drive the EVP2 coil. The device its
EVP2DRIVER |or its driving circuit is damaged
184 OPEN Troubleshooting:

This fault is not relatedto externalcomponentsReplacethe logic
board.

Cause:
Input mismatchbetweenHard& Soft input and tiller input : the
two inputs are activated at the same time.
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185

TILLER ERROR

Troubleshooting:

- Checkif thereis wrongconnectiorin theexternalwiring.

- Using the fATesterodo menu of
controller sees in input is in accordance with the actual state
external switch inputs.

- Checkif thereis shortcircuit betweerA6 andAl

- In case no failures/problems have been found, the problem is
controller, which has to be replaced.

186

WAIT MOT.P
STILL

Cause:

If DC Pumpoptionis setto ON, the softwareexpectghevoltageon -P
outputto beatafi s t & a4 cdvwalue beforeswitchingtheLC on.

If the voltage is different, it could be due to the fact that the n
connected toP is not still. For this reason, the software waitg
seconds for the voladatag® w @l Wwe
pump motor to be still).

After this time, the software assumes that the prolidemot due to th
fact thatthe pumpmotoris not still, andshowthe PUMPVMN NOT
OK alarm.

Troubleshooting:

- If the motor connectedo -P is still moving, just waitfor it to be
still.

- If not,in 30secondshealarmPUMPVMN NOT OK will appear.

187

LIFT+LOWER

Cause:
Both the pump requestqLIFT and LOWER) are active at the same
time.

Troubleshooting:

- Check that LIFT and LOWERequests are not active at the sam
time.

- Checkthe LIFT and LOWER input statesthroughthe TESTER

function.

- Checkthewirings.

- Checkif therearefailuresin themicroswitches.

- If theproblemis notsolved replacethelogic board.

188

PUMPVACC
NOT OK

Cause:
Theminimumvoltageof thelift potentiometeis notcorrectlyset.

Troubleshooting:
It is suggestedo repeatthe acquiring procedureof MIN LIFT and
MAX LIFT (see paragraph 9.2).

Cause:
Man-presencawitchis notenabledat pumprequest.
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189

PUMPINC
START

Troubleshooting:
Checkwirings.
Checkmicroswitchedor failures.
- Through the TESTER function, check the states of the inputs §
coherent with microswitches states.
- If theproblemis notsolved,replacethelogic board.

190

PUMPVMN
NOT OK

Cause:

Switching the LC on, the software checks the output voltageP
connector, and expetased haal u
option is set to ON, segaragraph 8.2.1 HYDRO SETTINGS). If
the voltage is too low, this alarm occurs.

Troubleshooting:

Please check;
- The motor connected teP must be completely still before t
alarm occurs. The software waits 30 seconds before showin
alarm. Duringthis time it shows the WAIT MOTOR STILL warning
- Motorinternalconnections

- Motor powercablesconnections

- Motorleakagédo truck frame

- If the motor connectionare ok the problenis inside the controlle
it is necessary to replace the logic board.

191

PUMPI NO
ZERO

Cause:

In standbycondition (pump motor not driven), the feedbackcoming
from the currentsensorin the pump choppergives a value out of a
permitted range, because the pump current is not zero.

Troubleshooting:
This type of fault is not relatedto externalcomponentsreplacethe
controller.

192

PUMPVACC
RANGE

Cause:
ThevoltageonA30 is outsideof the parametersange.

Troubleshooting:
If the EVP TYPE parameter is set to ANALOG , please acquire a
thevalues of MIN LOWER and MAX LOWER.

If the controlleris in configurationCOMBI andlifting is proportional,
pleaseacquireagainalsothevaluesof MIN LIFT andMAX LIFT.

Cause:
There is éhardware problem in the smart driver circuit . The driver
set to be ON but the output voltage does not increase
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193

SMART
DRIVERKO

Troubleshooting:

- Verify thatthe EB coil is connectedaorrectly.

- Verify that the parameter POSITIVE E.B.is set in accordance
the actual configuration . The software, in fact, depending on sp
parameter value, makes a proper diagnosis; a wrong configura
this parameter could generate a false fault.

- In casenofailures/problem$iavebeenfound, the problens in the
controler, which hasto bereplaced

194

AUX BATT.
SHORT.

Cause:

The voltage on PEB output is at high value even if it should no
the versions where the smart driver is not installed (36/48V),
possible to decide where tipesitive supply for pin A27 comes frg
by choosing a dedicated hardware configuration. The parg
POSITIVE E.B. has to be set in accordance with the harg
configuration , because the software makes a proper dia
depending on the parameter; a mgosetting could generate a fg
fault. The available choices are:0 = PEB is managed by the
driver (available for 24V version only).
1=PEBcomesromtheTILLER input.

2 = PEBcomesfrom PAUX . PAUX mustbe connectedo terminal+B
of the controller. This is the default configuration for 36/48V and
version.

This alarm can only appearif POSITIVE E.B. is set as 1
TILLER/SEAT.

Troubleshooting:
Verify that the parameter POSITIVE E.B. is setccordance with th
actual coil positive supply (see paragraph 8.2.5). In cas
failures/problems have been found, the problem is in the cont
which has to be replaced.

195

POS. EB.
SHORTED

Cause:
The voltage on terminal PEB is at the high value eventtie smart
driver is turned OFF.

Troubleshooting:

Verify that the parameter POSITIVE EB is set in accordance with
actual coil positive supply . Since the software makes a proper
diagnosis depending on the parameter, a wrong setting genétate
a false fault.

Checkif thereis a short oalow impedanceathbetweerPEBandthe
positive battery terminal +B. In caseno failures/problemscan be

found,theproblemis in the controller,which hasto bereplaced.
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Cause
Short circuit between two motor phases. The number that follows
alarm identifies where the short circuit is located:
- 36a Ui V shortcircuit
- 37aU i W shortcircuit
- 38aVi W shortcircuit

MOT.PHASE ,
196 Troubleshooting
SH. (36/37/39 _ . .
- Verify themotorphasegonnectioronthemotorside
- Verify themotorphasegonnectiorontheinverterside
- Checkthemotorpowercables.
- Replaceghecontroller.
- If the alarm doesnot disappearthe problemis in the motor.
Replace it.
Cause:
Wrongsoftwareversionon supervisouC.
WRONGSLAVE .
197 VER Troubleshooting:
' Upload the correctsoftwareversionor ask for assistanceo a Zapi
technician.
Cause:
At startup thereis amismatchin the parameter checksubetweerthe
M/SPARCHK . .
198 MISM master and the supervisor microcontrollers.
Troubleshooting:
Restoreandsaveagainthe parameteréist.
Cause:
MasteruCis transferringparameterso the supervisor.
199 PARAM Troubleshooti
roubleshooting:
TRANSFER ) _ J :
Wait until the end of the procedurelf the alarm remainslonger,
re-cycle the key.
Cause
The logic board measures a key voltage value that is constantly ¢
range, above the maximum allowed value.
VDC OFF -
200 Troubleshooting
SHORTED . .
- Checkthatthe batteryhasthe samenominalvoltageof theinverter.
- Checkthebatteryvoltage,if it is outof rangereplacethebattery.
- In casethe problemis notsolved replacethelogic board.
Cause:
Thereis anerrorin thechoiceof thetorqueprofile parameters.
TORQUE .
201 Troubleshooting:
PROFILE i
Checkin the HARDWARE SETTING menu the value of those
parameters.
Cause
VDC LINK . -
202 OVERV This fault is displayedwhen the controller detectsan overvoltage

condition. Overvoltagethresholdis 65 V for 36/48V controllersand
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116V for 80V

controllers. As soon as the fault occurs, power bridge and M
opened. The condition is triggered using the same HW interrup
for undervoltageletectionuC discernsdetweerthe two evaluatingthe
voltage present across Bk capacitors:

- Highvoltagea Overvoltagecondition

- Low/normalvoltagea Undervoltagecondition

Troubleshooting
If the alarm happens during the brakéease, check the line contact
contact and the battery poweable connection.

Cause:
At startup, the hardware circuit dedicated to enable and disab
MC driver i s found to be f g
facilitates

203 | HWFAULT MC Zapitechnicianglebugginghe problem
Troubleshooting:
This type of fault is not related to extercamponents. Replace the
logic board.
Cause:
The CPOT BRAKE input read by the microcontroller is at its

BRAKE RUN | maximum value without the hasittake request.

204 ouT Troubleshooting:
Checkthe mechanicalcalibration and the functionality of the brake
potentiometer. If the alarm is still present, replace the logic board
Cause:
Thecontrollerreceivesfrom EPSinformationaboutthe safetycontacts

205 EPSRELAY being open.

OPEN ;
Troubleshooting:
Verify theEPSfunctionality.
Cause
Before switching the LC on, the software checks the pdwsidge
voltage without driving it. The software expects the voltage to be
ifsteady stateo valwue. I f it i
Troubleshooting
INIT VMN

206 HIGH - Checkthemotorpowercables;
- Checkthe impedancebetweenU, V and W terminalsand -Batt
terminal of the controller.
- Checkthemotorleakageo truck frame.
- If the motor connectionsare OK and there are no externallow
impedanceaths, the problem is inside the controller. Replace it.
Cause

507 | INIT VMN LOW Before switching the LC on, the software checks the pdsidge

voltage without driving it. The software expects the voltage to bé
ifsteady st atoelow, thimalatmeoccurs. f it i
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Troubleshooting

- Checkthemotorpowercables.

- Checkthe impedancebetweenU, V and W terminalsand -Batt
terminal of the controller.

- Checkthemotorleakageo truck frame.

- If the motor connectionsare OK and there are no externallow
impedance paths, the problem is inside the controller. Replace it.

Cause:

A HW or SW defect of the newolatile embedded memory storing
controller parameters. This alarmoes not inhibit the machi
operations, but it makes the truck to work with the default values.

Troubleshooting:

208 | EEPROMKO |Execute a CLEAR EEPROM procedure (retfethe Console manua
Switch the key off and on to check the result. If the alarm o
permanently, it is
necessary to replace the controller. If the alarm disappear
previously stored parameterswill be replaced by the default
parameters.
Cause:
The controller has restored the defadttings. If a CLEAREEPROM
has been made before the last kegyele, this warning informs yd
that EEPROM was

PARAM
209 correctlycleared.
RESTORE ,
Troubleshooting:
- Atraveldemandor apumprequestancelghealarm.
- If the alarm appearsat key-on without any CLEAR EEPROM
performed, replace the controller.
Cause
The algorithm implemented to check the main RAM registers
wrong contents: the Iinbilgts tsetmachin
WRONGRAM .
210 operations.
MEM. -

Troubleshooting
Try to switch the kewff and then on again, if the alarm is still pres
replace the logic board.
Cause:
The traction rotor is stuck or the encodersignal is not correctly
received by the controller.
Troubleshooting:
- Checkth ition.

211 | STALL ROTOR Checkt eteI(-:OdeCOHdI'[IOI’I
- Checkthewiring.

- Through the TESTER function, check if the sign of FREQUEN
and ENCODER are the same anthiéyare differenfrom zero during
a traction request.

- If theproblemis notsolved,replacethelogic board.
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Cause
Theerrorbetweerthe powersetpointandthe estimategoweris out of

212 POWER range.

MISMATCH | Troubleshooting
Ask for assistance to a Zagichnician about the correct adjustment
the motor parameters.
Cause
The voltage feedback of LC driver is different from expected, i.e.
not in accordance with the driver operation.
Troubleshooting

POSITIVELE |- Ver?fy LC coil is properlyconnected. . -

213 OPEN Verify CONF. POSITIVE LC parameter is set in accordance
the actual coil positive supphSoftware, depending on the param
value, makes a proper diagnosis; a mismatch between the ha
and the parameteonfiguration could generate a false fault.

- In casenofailures/problem$iavebeenfound, the problens in the
controller,which hasto bereplaced.

Cause:

No load is connected between the NEVP output andléwro valve
positive terminal.

214 EVPCOIL Troubleshooting:

OPEN .
- ChecktheEVP condition.
- ChecktheEVP wiring.
- If theproblemis notsolved,replacethelogic board.
Cause
- TheEVPdriveris shorted

EVPDRIV. - Themicrocontrollerdetectsa mismatchbetweerthevalve setpoint
215 and the feedback of the EVP output.

SHORT. :
Troubleshooting
- Checkif thereis ashortcircuit or alow-impedanceonductiorpath
between the negative of the coil aiRATT.
Cause:
No load is connectedbetweenthe NEB outputand the EB positive
terminal PEB

216 | EB.COIL OPEN :

Troubleshooting:

Checkthe EB coil. Checkthe wiring. If the problemis not solved,
replace the logic board.

Cause:

The PEV connector is not connected to the battery or the volt
different from expected. This alarm occurs if one output among

217 | PEVNOTOK |EV1,EV2,EV3, EV4 andEVS ispresenbr the AUX OUT function ig

active (POSITIVE EB =1 or 2).

Troubleshooting:
Check connectdBl: it mustbe connectedo the batteryvoltage(after
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themaincontactor).

218

SENSMOT
TEMPKO

Cause:
Theoutputof themotorthermalsensois outof range.

Troubleshooting:

- Check if the resistana® the sensor is what expectegasuring its
resistance.

- Checkthewiring.

- If theproblemis notsolved,replacethelogic board.

219

PEB-PEVPNOT
OK

Cause:
The voltage of A17 pin is wrong, if the voltage isvrong, thisalarm
will appears

Troubleshooting:

- Checkif theDC-DC worksproperly,

- Checkthewiring, if A17 connectedvell?

- Checkthefuseboxif worksproperly, maybé¢hefuseis burned.

220

VKEY OFF
SHORTED

Cause
Thelogic board measures a key voltage that is constantly out of r
below the minimum allowed value.

Troubleshooting

- Checkthatthe batteryhasthe samenominalvoltageof theinverter.
- Checkthebatteryvoltage,if it is outof rangereplacethebattery.

- In casetheproblemis notsolved replacethelogic board.

221

HANDBRAKE

Cause:
Handbrakenputis active.

Troubleshooting:

- Checkthathandbrakés notactiveby mistake.

- Checkthe SR/HBinputstatethroughthe TESTERfunction.
- Checkthewirings.

- Checkif therearefailuresin themicroswitches.

- If theproblemis notsolved,replacethelogic board.

222

SEAT
MISMATCH

Cause

This alarm can appear only in a Traction + Pump configuration.
is an inputmismatch between the traction controller and the g
controllerrelatively to the seatinput: the two valuesrecordedby the
two controllersaredifferent.

Troubleshooting

- Checkif therearewrongconnectionsn theexternalwiring.

- Using the TESTER function verify that the seatinputs are in
accordance with the actual state of the external switch.

- In casenofailures/problem$iavebeenfound, the problens in the
controller,which hasto bereplaced.

223

COIL SHOR.
MC

Cause
Thisalarmoccurswhenanoverloadof the MC driver occurs.

Troubleshooting
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- Check the connections between the controller outputs an
loads.

- Collect information about characteristics of the coil connects
the driver and ask for assistance to a Zapi technician in order to
that the maximum current that can be supplied by the hardware
exceeded.

- In casenofailures/problem$iavebeenfound, the problens in the
controller,which hasto bereplaced.

Cause:
The controller receives from the CAN bus the message that a
controller in the net is in fault condition; as a consequenct

224 WAITING FOR controlleritself cannotenterinto an operativestatus put it hasto wait
NODE .
until theothernodecomesoutfrom thefault status.
Troubleshooting:
Checkif anyotherdeviceonthe CAN busis in fault condition.
Cause:
The CPOT input read by the microcontroller is not within the
VACC + MAX VACC range, programmed through the PROGRAN
VACC function (see paragraph 9.1). The acquired values MIN V
VACCOUT |and MAX VACC are inconsistent.
226 RANGE Troubleshooting:
Acquire the maximum and minimum potentiometer values throug
PROGRAM VACC function. If the alarm is still present, check
mechanical calibration and the functionality of the acceleratof
potentiometerlf the problemis notsolved replacethelogic board.
CauselAt eachstartup thesupervisor microcontrollesheckshatthe
hardwarecircuit for enablinganddisablingof the powerbridgeworks
properly.
CauseZ2:At each stanp the supervisor microcontroller checks that
227 HW FAULT |hardwarecircuit intendedto enableand disablethe LC driver works
properly.
Troubleshooting
This type of fault is not related to external components. Replace 1
logic board
Cause:
Tiller/seatinputhasbeeninactivefor morethan30 seconds.
Troubleshooting:
- Activatethetiller/seatinput.
228 | TILLER OPEN , , .
- Checkthetiller/seatinput statethroughthe TESTERfunction.
- Checkthewirings.
- Checkif therearefailuresin themicroswitches.
- If theproblemis notsolved,replacethelogic board.
229 | HW FAULT EB. Cause:

At startup, the hardwarecircuit dedicatedto enableand disablethe
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EB driver is found to be faulty. The hexadecimalvalue i X X
facilitatesZapitechnicianglebugginghe problem.

Troubleshooting:
This type of fault is not related &xternal components. Replace the
logic board.

230

LC COIL OPEN

Cause
This fault appears when no load is connected between the NLC ¢
and the positive voltage (for example +KEY).

Troubleshooting

- Check the wiring, in order to verify if LCoil is connected to the
right connector pin and if it is not interrupted.

- If the alarmis still presentthan the problemis inside the logic
board;replaceit.

232

CONT.DRV. EV

Cause:
Oneor moreon/off valvedriversarenot ableto drive theload. Forthe
meaningof codefi X X r@ferto paragrapld.

Troubleshooting:
Thedeviceor its driving circuitis damagedReplacehecontroller.

233

POWERMOS
SHORTED

Cause
The DC-link voltage dropsto zero when a high-side MOSFET is
turnedon.

Troubleshooting

- Checkthatmotorphasesrecorrectlyconnected.

- Checkthatthereis nodispersiorto groundfor everymotorphases.
- In casetheproblemis notsolved,replacethecontroller.

234

DRV. SHOR.EV

Cause:
Oneor moreon/off valvedriversareshorted.

Troubleshooting:
Check if there is a short circuit or a low impedance path betwet
negative terminals of the involved coils a#l If the problem is ng
solved, replace the logic board.

235

CTRAP
THRESHOLD

Cause
This alarm occurs when a mismatch is detected between the sety
for the overcurrentdetectioncircuit (dependenbn parameteDUTY
PWM CTRAP)andthefeedbaclof theactualthresholdvalue.

Troubleshooting
Thefailure liesin the controllerhardware Replacehelogic board.

236

CURRENT
GAIN

Cause:

The maximum current gain parameters are at the default values,
means the maximum current adjustment procedure has nof
carried out yet.

Troubleshooting:
Ask for assistance to a Zapi technician in order to do the adjustm
procedure of the current gain parameters.
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Cause

This alarm occurs when the A/D conversion of the analog i
returns frozen values, on all the converted signals, for more thg
ms. The goal of this diagnosis is to detect a failure in the

237 ANALOG converter or a problem in the code flow that skips tlieesh of the
INPUT analog signal conversion.
Troubleshooting
If the problem occurs permanently it is hecessary to replace the |
board.
Cause:
At startup, the hardwarecircuit dedicatedto enableand disablethe
EV drivers is found to be faulty. The hexadecimalvalue i X X
238 | HW FAULT EV. |facilitatesZapitechnicianslebuggingheproblem.
Troubleshooting:
This type of fault is not related to external components. Replace {
logic board.
Cause:
The software is not compatible with the hardware. Each cont
produced is fAsignedd at the ¢
saved in EEPROM according to the customized Part Nu
CONTROLLER|Accordi ng with this Aisigno, e
239 MISM. uploaded.
Troubleshooting
- Uploadthecorrectfirmware.
- Ask for assistance to a Zapi technician in order to verify that th
firmware is correct.
Cause:
The EVP driver is not able to drive the EVP coil. The device itself
EVPDRIVER |its driving circuit is damaged.
240 OPEN Troubleshooting:
This fault is not relatedto externalcomponentsReplacethe logic
board.
Cause:
Thisalarmoccurswhenthereis anoverloadof oneor moreEV driver.
As soon as the overload condition has beenremoved,the alarm
disappears by releasing and then enabling a travel demand.
241 COIL SHOR. |Troubleshooting:
EVAUX - ChecktheEVs conditions.
- Checkthewiring.
- Collect information about characteristicoof EV coils and ask
assistance to a Zapi technician.
- If theproblemis notsolved,replacethelogic board.
242 | OPENCOILEV. Cause:

This fault appearsvhen no load is connectecbetweenthe NAUX1
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output andthepositiveterminalPCOM.

Troubleshooting:

- ChecktheEB caoil.

- Checkthewiring.

- If theproblemis notsolved,replacethelogic board.

Cause:

243 THROTTLE |A wrongprofile hasbeensetin thethrottle profile.
PROG. Troubleshooting:
Setproperlythethrottle-relatedparameters.
Cause:
WarningonsupervisouC.
244 WARNING Troubleshooting:
SLAVE . .
Connect the Console to the supervisor uC and check which alarn
present.
Cause
The error between the [g-axis current) setpoint and the estimated
IQ is out of range.
245 MISMATCHED | Troubleshooting
Ask for assistancdo a Zapi technicianin orderto do the correct
adjustment of the motor parameters.
Cause:
The EB driver is not able to drive the load. The deviceitself or its
driving circuit is damaged.
246 | EB.DRIV.OPEN .
Troubleshooting:
This type of fault is not related to external components. Replace {
logic board.
Cause:
DATA Controllerin calibrationstate.
241 ACQUISITION | Troubleshooting:
Thealarmendswhentheacquisitionis done.
Cause:
This is a safety related tedt.is a selfdiagnosis test that checks the
communication between master and supervisor microcontrollers.
248 | NO CAN MSG. ;
Troubleshooting:
This alarm could be causedby a CAN bus malfunctioning, which
blinds mastersupervisor communication
Cause:
This is a warning to point out that it is time for the programmed
CHECKUP |maintenance.
249 NEEDED Troubleshooting:
Turn on the CHECK UP DONE option after that the maintenance
service.
250 THERMIC Cause:
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SENS.KO Theoutputof the controllerthermalsensois out of range.

Troubleshooting:
This kind of fault is notelated to external components. Replace th
controller.
Cause
At startup, the controller checks the battery voltage (measured
input) and it verifies that it is within a range of +20% around
nominal value.
Troubleshooting

251 WRONGSET |- Check that the SET BATTERY parameter inside the

BAT. ADJUSTMENT list matches with the battery nominal voltage.

- Through the TESTER function, check that the KEY VOLTA
reading shows the same value as the key voltage measured
voltmeter on jm Al. If it does not match, then modify the ADJU
BATTERY parameter according to the value read by the voltmete
- Replacehebattery.
Cause:
At startup the amplifiers usedto measurethe motor voltage sense
voltages above 3 V drelow 2 V.

252 | WRONGZERO ,
Troubleshooting:
This type of fault is not related to external components. Replace t
logic board.
Cause
The error between the Id-@kis current) setpoint and the estimated

953 FIELD ORIENT. |is out of range.

KO Troubleshooting

Ask for assistancdo a Zapi technicianin orderto do the correct
adjustment of the motor parameters.
Cause:
- TheEBdriveris shorted.
- The microcontroller detects a mismatch between the valve set
andthe feedback at the EB output.

254 |EB.DRIV.SHRT. Troubleshooting:

- Checkif thereis a shortor a low impedancepath betweenthe
negative coil terminal andBATT.

- Check if the voltage applied is in accordance with the paramet
set .

- If theproblemis notsolved replacethecontroller.

2 Pump auxiliary CPU fault

CAN
CODE

ALARM

ALARMS OF NODE 5.1
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WATCHDOG

Cause:
This is a safety related test. It is a s#iignosis test that involves thé
logic between master asdpervisor microcontrollers

Troubleshooting:
This alarm could be causedby a CAN bus malfunctioning, which
blinds mastesupervisor communication

17

LOGIC
FAILURE #3

Cause

An hardware problem in the logic board due to high cur
(overload). An overcurrent condition is triggered even if the p
bridge is not driven.

Troubleshooting
Thefailure liesin the controllerhardware Replacethe controller.

19

LOGIC
FAILURE #1

Cause:

This fault is displayed when the controller detects an undervo
condition at the key input.

Undervoltage threshold is 11V for 36/48V controllers and 30 \
80V controllers.

- Fault can be caused by a key input signal characterized by
below theundervoltage threshold, possibly due to external load
DC/DC converters startingp, relays or contactors during switch
periods, solenoids energizing or-éeergizing. Consider to remag
such loads.

- If novoltagetransientis detectedon the supplyline andthe alarm
is present every time the key switches on, the failure probably |
the controller hardware. Replace the logic board.

Troubleshootindgfault displayedduringmotordriving)
- If the alarm occurs during motacceleration or when there is
hydraulicrelated request, check the battery charge, the battery
and poweitable connections.

198

REMAT.
ALARM

Thisis notimplementedn PUMP.

199

BUMPER
STOP

Thetwo digital inputsdedicatedo the bumperfunctionalityarehigh at
thesame time. Thalarmcan occuonly if parameteBUMPER STOP
= ON andonly if

ACE2isin CAN OPENconfiguration

Troubleshooting

- Turnoff oneor bothinputsdedicatedo thebumperfunctionality.
- If the alarmoccurs even if the inputs are in the rest position, ch
if the

microswitchesarestuck.

- In casetheproblemis notsolved replacethelogic board

200

STEER
SENSORKO

Cause:
The voltage read by the microcontroller at the stees@rgsor input is
not within the rangefrom STEER RIGHT VOLT to STEER LEFT
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VOLT, programmedhroughthe STEERACQUIRING function.

Troubleshooting:

- Acquire the maximum and minimum valuesfrom the steering
potentiometer through the STEEETQUIRING function.

- Checkthe mechanicalcalibration and the functionality of the
potentiometer.

- If theproblemis notsolved,replacethelogic board.

Cause
Mismatch between i ENC OD PBLSES 1 0 parameter and

WRONGENC R ENCODER P pbar&tetsr. 2 0
201 SET Troubleshooting
Set the two parameters with the same value, according to the ad
encoder.
Cause
This fault is displayed when the controller detects an overv(
condition. Overvoltage threshold is 65 V for 36/48V controllers
116 V for 80V controllers. As soon as the fault occurs, power b
and MC are opened. The condition is triggered usigsame HV|
202 VDCLINK |interrupt used for undervoltage detection, uC discerns between t
OVERV. evaluating the voltage present acrossliD& capacitors:
- Highvoltagea Overvoltagecondition
- Low/normalvoltageaUndervoltagecondition
Troubleshooting
If the alarm happens during the brake release, check the line con
contact and the battery powegible connection.
Cause:
A HW or SW defect of the newolatile embedded memory storing
controller parameters. This alarm does nohibit the machin
operations, but it makes the truck to work with the default values.
208 | EEPROMKO Troubleshooting:
Execute a CLEAR EEPROM procedure (refethe Console manua
Switch the key off and on to check the result. If the alarm o
permanently, it$ necessary to replace the controller. If the &
disappearsthe previously storedparametersvill be replacedby the
defaultparameters.
Cause:
The controller has restored the default settings. If a CLEERROM
has beemade before the last key-cgcle, this warning informs yg
209 PARAM that EEPROM was correctly cleared.
RESTORE

Troubleshooting:
- Atraveldemancdor apumprequestancelghealarm.
- If the alarm appearsat key-on without any CLEAR EEPROM
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performedyeplacethecontroller.

210

WRONGRAM
MEM.

Cause

The algorithm implemented to check the main RAM registers
wrong contents: the Iinbilgts tsetmachin
operations.

Troubleshooting
Try to switch thekey off and then on again, if the alarm is still pres
replace the logic board.

212

W.SET.TG-EB
XX

Cause:
Supervisor microcontroller has detected that the maste
microcontroller has imposed a wrong setpoint for TG or EB outpu

Troubleshooting:

- Check the matching of the parametersbetween master and
supervisor.

- Askfor theassistancef a Zapitechnician.

- If theproblemis notsolved,replacethelogic board.

213

INPUT
MISMATCH

Cause:
The supervisormicrocontrollerrecordsdifferent input valueswith
respect to the master microcontroller.

Troubleshooting:

- Compare the values read by master and slave through the TE
function.

- Askfor theassistancéo a Zapitechnician.

- If theproblemis notsolved,replacethelogic board.

227

ouT
MISMATCH
XX

Cause:

This is a safety related test
is driving traction motor in a wrong way (not corresponding tq
operator request).

Troubleshooting:

- Checksthe matching of the parametersbetween Masterand
Supervisor.

- Askfor assistancéo a Zapitechnician.

- If theproblemis notsolved,replacethelogic board.

229

NO CAN WR
MSG.XX

Cause
CANbus communicationdoes not work properly. The hexadecima
valuefi X Xidentifiesthefaulty node.

Troubleshooting
- Verify theCANbusnetwork(externalissue).
- Replacehelogic board(internalissue).

230

SOFTWARE
ERROR

Cause: Thesoftwareof the slavemicrocontrolleris wrong, askhelp
to theinvertermanufacturer
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Cause
This alarm occurs when a mismatch is detected betweesethein

CTRAP for the overcurrent detection circuit (dependent on parameter L
235 THRESHOLD |PWM CTRAP) and the feedback of the actual threshold value.
Troubleshooting
Thefailureliesin thecontrollerhardwareReplacehelogic board.
Cause
This alarm occurs when the A/D conversion of the analog i
returns frozen values, on all the converted signals, for more thg
ms. The goal of this diagnosis is to detect a failure in the
237 ANALOG converter or a problem in the code flow that skips refresh of th
INPUT analog signal conversion.
Troubleshooting
If the problem occurs permanently it is necessary to replace the |
board.
Cause:
The software is not compatible with the hardware. Each cont
produced is fAsignedodo at the ¢
saved in EEPROM according to the customized Part Nu
CONTROLLER|According with this HfAsigno, e
239 MISM. uploaded.
Troubleshooting
- Uploadthecorrectfirmware.
- Ask for assistance to a Zapi technician in order to verify that th
firmware is correct.
Cause:
Thisisasafety el at ed t e s has detgaied that the Mas
eC is driving DC motor i n a
status of operator commands).
ouT ,
240 MISMATCH Troubleshooting:
PU - Checks the correspondence of the parameters between Mastg
Supervisor
- Asktheassistancef aZapitechnician.
- If the problemis not solvedit is necessaryto replacethe logic
board.
Cause:
This is a safety related test
eC wrong set point for DC Pum
Troubleshooting:
SPMISMATCH
241 PUMP - Checks the correspondence of the parameters between Mastg
Supervisor

- Asktheassistancef aZapitechnician.
- If the problemis not solvedit is necessaryto replacethe logic
board.
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242

SPMISMATCH
XX

Cause:
This is a
eC wrong

safety related test

set point.

Troubleshooting:

- Check the matching of the parametersbetween master and
supervisor.

- Askfor assistancéo a Zapitechnician.

- If theproblemis notsolved,replacethelogic board.

248

NO CAN MSG.

Cause
CANbus communicationdoes not work properly. The hexadecimal
valueii X Xidentifiesthefaulty node.

Troubleshooting
- Verify theCANbusnetwork(externaissue).
- Replacehelogic board(internalissue).

(3) Commonfaults of ZAPI instrumentsystem(" ON NODE 16 "is displayed

ON the second line of thastrument, as shown in Tablel2)

Table4-12 CommonFailuresof ZAPI InstrumentSystem

CAN

ALARM ALARMS OF NODE 16.0
CODE
Cause:
A HW or SW defect of the newolatile embedded memory storing
controller parameters. Thislarm does not inhibit the mach
operations, but it makes the truck to work with the default values.
Troubleshooting:
13 | EEPROM KO
Execute a CLEAR EEPROM procedure (refer to the Console ma
Switch the key off and on to check the result. If the alacuourg
permanently, it is necessary to replace the controller. If the
disappears, the previously stored parameters will be replaced
default parameters.
18 LOGIC Thisalarmis notimplementedn smart.
FAILURE #2
Cause:
This fault is displayed when the controller detects an underv(
19 LOGIC condition at the key inputantically by releasing and then enablin
FAILURE #1 |travel demand
Troubleshooting:
checkthekey voltageif is correct.
Cause:
76 COIL This alarmoccurswhenthereis a shortcircuit of the AUXILIARY coil
SHORTED |connected to CNB#1 output. After the overload condition has

removedthe alarmexits automaticallyby releasingandthenenabling
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atraveldemand

Troubleshooting:

The typical root cause for this error code to be displayed is i
harnes®r in theloadcoil. Sotheveryfirst checkto carryoutconcern
connections between dashboard outputs and loads. In cq
failures/problems have been founxtexnally, the problem is in th
logic card, which has to be replaced

Cause:
Smart Display does not receive messagesfrom canbus line
automatically by releasing and then enabling a travel demand

Troubleshooting:
If this fault code is displayed together with other alarm message

CANBUSKO _ . . :
102 MAST fault is probably to be looked for in the Smart Display can inter
since
the Display seems to be unable to receive any can message.
suggested to check Smart Display canbingg and connection.
- Otherwisethefaultis in thecaninterfaceof othermodulespresent
on canbuset
SERVICE Cause: Idefinesthetruck behaviorwhena maintenancés required
103 REQUIRED Tr(?ubleshootlng: Separameter"CHECK UP DONE" to ON, then|
switchoff andon.
Cause:
104 HARDWARE | Thehardwareof smartdisplayhasa problem
WRONG Troubleshooting:
Replacghesmartdisplay
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5. Hydraulic system
5.1 Generaldescription

The hydraulic system is composed of oil pumpulti-way valve, priority valve,
lifting oil cylinder, tilting oil cylinder, high and low pressure oil pipe, joint and other
parts. The lifting motor drives the oil pump, which converts mechanical energy into
hydraulic energy and supplies the system wiily which is distributed to each

cylinder through multiple valves.

5.1.10il pump
The main parts of the gear pump used by forklift trucks are a pair of meshing

outer gears. Its working principle is shown in Figw®. 5

Figure5-1 gearpumpworking principle diagram
(1) Oil absorption cavity (2) Pressureil cavity

A pair of meshing involute gears are installed inside the casing, and the two end
faces of the gears are sealed. The casing of the pump is separated into two sealing oil
cavities bythe gears, marked with numbers 1 and 2 are shown in the figure. When the
gear of the gear pump rotates according to the direction shown in the diagram, the
volume of the space indicated by the number 1 (gear tooth disengagement
engagement) ineases from small to large, forming a vacuum. The oil in the oil tank

entersthe oil suction cavity through the pump suction tubing under the action of

137



atmospheric pressure, and fills between the teeth. The volume of the space
represented by the number 2 (where the gear enters the engagement) decreases from
large to small, and the oil is hydraulic into the pressure oil path. Namely 1 is oil
suction cavity, 2 is pressure oil cavity, theng separated ke meshing point of two

gears. The gear rotates continuously, and the oil suction and discharge port of the
pump continuously absorbs oil and discharges oil.

The oil pump is to transform the mechanical energy of the motor into hydraulic
energy,sotheoil pumpis the powermechaism of the hydraulicsystemof the forklift
truck.

The main pump consists of a pump body, a pair of gears, a liner and an oil seal.
The gear backlash is minimized by a presha@nced bearing and a special
lubrication method. Theressurebalanced method is due to the oil drainage between
the liner and the pump body, which causes the liner to press to the side of the gear, as

shown in Fig. &2.

Figure5-2 Gearpump structur@utlinediagram
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(1) pumpbody (2) drive gear(3) passive geg#) front end covel5) rearendcover
(6) liner plate(7) sealingring (8) retainingring (9) oil seal(10) elastic retaininging

5.1.2Multiway valve

Themultiway valve appearance shown in Fig.53.

| |
Master safety valve J@T /
E@%m EE1PIREIP

fﬁ%ﬁj

Secondary safety valve

Fig.5-3 Outlinedrawingof multiple valve

The multtway valve adopts two pieces of fetype, the hydraulic oil from the
working oil pump is controlled bthe multrway valve stem, and the higbressure oil
is distributed to the lifting cylinder or tiltingylinder. There are safety valves and
selflocking valves inside the multvay valve. The safety valve is located on the
upper side of the multi-way valve inlet to control the system pressure;The
selflocking valve is set on the tilting valve plate, wiis mainly used to prevent the
tilting cylinder from causing serious consequences due tanikeoperationof the
joystick in the absence of pressure source. Awag valve is arranged between the
oil inlet and the oil inlet of the lifting valve plate é&between the oil inlet of the
lifting valve plate and the oil inlet of the tilting valve plate.

(1) Multi-way valve operation

Themulti-way valveis operateddy the joystick, all the joysticksareinstalledon
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a connecting shaft, the&haft is fixed on the front valve connecting plate of the frame
through the bracket, the joystick operates the nwadly valve through the connecting
rod. The multiway valve mounting bracket is provided with a trigger pull rod and a
micro switch. At the ame time, the tilt joystick is equipped with a button to control
the limit switch. When the control button is pressed, the forks can stop in the vertical

position, achieve pressing one key to find horizontal function, as shown in#.ig. 5

Figure5-4 Multi-way valve controldevice
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Sign

NO Sign Name

| e | Descend

]‘ and
Lift

]

2 Tilt
\QJ

Fig. 5-5 Multi-way valve controlhandleidentification
According to the direction of the arrow shown in figur®,5ush forward and
pull back the lifting handle, the Ast will rise and fall, push forward drpull back the
tilting handle, and the mast will tilt forward and backward.
(2) Limit solenoidvalve
One end of the limit solenoid valve is connectedwith the oil outlet of the
multi-way valvetilting valve plate,andthe otherendis connectedvith thetilting steel

pipe to cooperate with the mieswitch in the valve operation, as shown in Fig.5

To multi-way
valve tilting valve

O

[ il

To tilting steel pipe 0O

Figure5-6
(3) Multi-way valve pressuredjustment
Safetyvalve pressuradjustingmethod(Fig. 57)
The pressure of the relief valve can notbigusted at will. If it must be adjusted,

follow the following steps.
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a) Unscrew the measuring hole screw plug of the inlet part of the -manyti
valve, and install an oil pressure gauge that can measure 25MPa.

b) Operatethetilting handleto measurehe pressuret the bottomof the cylinder
stroke.

c) When the oil pressure is different from the specified value, loosen the lock nut
of the relief valve and turn the adjusting screw left and right to adjust to the specified
value. Turn left when pssure is high, turn right when pressure is low.

d) Tightenthe nutsafteradjustment.

~ Lock nut

- Master safety valve

Figure5-7

5.1.3Lifting cylinder

The lifting cylinder adopts the single acting piston hydraulic cylinder. It is
composed of cylinder block, piston and piston wdinder head, cubff valve, seals,
etc. (see Fig&) cylinder head is equipped with steel back bearing and oil seal to
support piston rod and prevent dust from entering.

When the lifting slide valve of the multiway reversing valve is in the rising
posiion, the hydraulic oil from the priority valve to the reversing valve enters the
lower part of the piston of the oil cylinder, pushing the piston rod up and lifting the
cargo. When the lift slide valve of the multiway reversing valve is placed in the
descading position, the piston rod is lowered under the action of goods, mast, fork
arm carrier and the mass of the piston itself, and the hydraulic oil is pressed back to

theoil tank. A cutoff valveis installedat the bottomof the cylinder (seeFig.5-8). If
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the mast is raised, thegh-pressurepipe rupturecan bea safetyprotection.
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1.Bolt M16x1.5x40 2.Gasket16 3.Chain wheel 4.Retainerring 40 5.Chain
a s s g.8leeve 7.Bolt M12x1.25x25 8.Bolt M12x1.25x50 9.U bolt 10.Nut

M10x1.25 11.Gasketl0 12.Gasketl0 13.Pin B10x26 14.Adjusting block

15.Cylinder support block16.Nut M12x1.25 17.Piston rod 18.Scraper seal
40x52x7/10 19.Guide sleeve 20.Seal ring 40x50x6 21.Steelbacked bearing
4030 22.Gasket 23.Bolt M5x6 24.0type seal ring d49.7x2.4 25.Cylinder
block 26.Steel cable baffle ring 27.Backup ring 50x10x2.5 28.valve assy

29.piston 30. Adj usti ng $l.catenvs5ex40463BRSedlify. riigs for
hole 50x40x6 33.Gasket 34.Sleeve 35.Round wire snap rings for hole

36.Sphericahut 37.NutM14x1.5 38.Pin3.2x30

Fig.5-8 Lifting cylinder

5.1.4Stopvalve
The cutoff valve is installed at the bottom of the lifting cylinder (see figu& 5
to prevent a sharp drop of goods in the eventsafdden rupture of the high pressure

pipe. Whenthe oil from the lifting cylinder returnsto the tank, it shall passthrough
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the A hole on the outer circumference of the valve core. If the flow rate of the oil
through the hole is leghan the set value of the valve, the pressure difference before
and after the valve core is less than the spring force, then the valve core does not
move and the slide valve does not act. If the flow rate through the spool hole exceeds
the set value wherhé high pressure pipe is broken or for other reasons, the pressure
differencebetweerthe spoolandthe spoolwill begreatethanthe springforce sothat

the spool moves left. In this way hole A is closed, only A small amount of oil flows
out of the smalgap between the valve core and the valve sleeve, and the goods drops

slowly.

r
-

e

=

whentheflow is abovethespecifiedvalue
Fig. 59 Operating principle of ceaff valve

5.1.5Speedimit valve

The speedimit valve is installed in the lifting oil line to limit the descending
speed of the fork under heavy load, as shown in fg¥®/hen the multivay slide
valve is in the lifting position, the high pressure oil from the muély valve passes
through cavig A, B and hole C, D, E, F and cavity G without throttling, and then
flows into the liftingcylinder. When multway slide valve in the down position, from
lifting cylinder oil through cavity G oil hole, E, F, D, C and BgcAvity flow through

the whole valve, at this point in B and A cavity is createdbetweenthe pressure
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difference, and open the ball valve (item 8), when the pressure difference exceeds the
spring force of spring 2, 7 to the right valve core, the oil flow rate due tentladler

of D, C, This reduces the flow through the throttle orifice.

Normal flow direction

—— Usual flow direction

l_\ D 7 WA \j
AL YT R KRR N Multi-way valve side

\
\

=== TTTTTIN TN

10 9 8 7 6 5 4

Fig.510 Thespeedimit valve
(1) Speed.imit Valveconnector (2)spring (3) sealingelement
(4)clamp  (5) ThrottleSlice  (6) valvecore (7)valvebush
(8) steelball  (9) onewayvalvespring (10)valvebody

5.1.6Tilting cylinder

The tilting cylinder is a doublacting piston hydraulic cylinder mounted on both
sides of the mast, and its piston rod end is connected with the mast. The bottom of the
tilting cylinderis connectedvith the connectingendof theframeandthe mast.Tilting
forward and backward of the mast are accomplished by the action of the tilting
cylinder.

The tilting cylinder is mainly composed of piston, piston rod, cylinder block,
cylinder bottom, guide sleeve @rsealing element. Piston and piston rod adopts
welding structure, piston outer edge is equipped with a supporting ring and two Yx
sealing rings, in the guide sleeve hole is equipped with Yx sealing ring, retaining ring
and dust proof ring, the shaft sleesupports the piston rod, sealing ring, retaining
ring and dust proof ring can prevent oil leakage and dust, together with the "O" ring
on the cylinder body. When the piston moves, the oil comes in from one mouth and
out from the other, and th@ston rod is equipped with adjusting threads to adjust the
difference between the tilting angles. (See FIP%

Whenthetilting slide valveis pushedorward, the high pressureil entersfrom

145



the bottom of the oil cylinder, thus pusbithe piston forward to make the mast tilt
forward; When the slide valve is pulled back, the kgbssure oil enters from the
front of the cylinder block, pushing the piston backwards until the mast tilts back into

place.

' f“ [ &)
l'l / { |
éooo;bﬁomoo

Fig.5-11Tilt cylinder
(1) Earring (2)Dustring (3) Retaininging (4)Yx sealring (5) O-ring
(6) Guidesleeve (7)Bearing (8)O-ring (9) Pistonrod (10)Cylinderblock
(11)Yxsealring (12)Supportinging (13)Piston (14)Yxsealring

5.1.7Hydraulicoil tank
The hydraulic tank is equippedwith oil suction filter, return oil filter and
respirator to ensure the cleanness of the oil in the hydraulic system.

5.1.8Hydraulicsystemoil circuit

The hydraulic systemschematiadiagramis shownin Fig. 5-11. The hydraulic

pipeline is shown irfrig. 512.
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Fig. 5-12 Schematiaiagramof hydraulicsystem
(1) Hydraulicoil tank (2) Oil suctionfilter (3) Pumpmotor (4) Gearpump
(5) Multi-wayvalve  (6) Steeringgear (7) Steeringcylinder

(8) Speed Limitvalve (9) Stopvalve (10)Lifting cylinder
(12)Tilt cylinder (12)Attachmentcylinder (13) Return oilfilter

Fig. 5-13 HydraulicPiping Diagram
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5.2 Maintenancefault analysisandtroubleshootingnethods
5.2.1Maintenance

Beforeand aftetthe shift, checkwhetherthereis leakageor serious oil leakagm
the pipe joint, lifting cylinder, tilting cylinder, oil pump, full hydraulic steering gear
and steering cylinder of the hydraulic transmission system; Check whether there is
enough working oil in the working tank;h@&ck and clean the strainer of oil filter
installed in the working tank once a week. The first replacement time of the oil return
filter is 300 hours (or onand ahalf months), and theubsequent replacement cycle is

1200 hours (or six months). The filter must be replaced when replacing the hydraulic

oil.

Under normal circumstancesthe oil in the working tank should be replaced

every 1200~1500 hourall grades of oil should not be mige

5.2.2Faultanalysisandtroubleshootingnethods

Fault Faultcause Troubleshoots
1) Excessive wear and gap between| Replacavornpartsor oil pump.
pump gear and pump body.
2) Lifting cylinder piston seals wear, g¢ Replace the piston seal ring.
is excessive, too mudhternal leakage.
3) The safety valve spring in the| Replacewith anewspring.
multi-way reversing valve fails.
4) Multi-way valve reversing valv( The clearance between the valve st
Inabilityto | control stem and valve body weq and the hole after chrome plating
lift or can | excessive oil leakage 0.01~0.02.
not lift 5) Oil leakage between the body of t| Replace the sealing ring and tighten
multi-way reversing valve. screws in order.
6) Oil leakageof Hydraulic pipe. Check the sealing gasket, connect
nut for damage and tighten the joint.
7) Hydraulic oil temperaturetoo high | Replacethe impropehydraulic oil, stop
(shouldO 8 0 Thepil is toothin. to reduce the oil temperature check
oil temperature is too high.
8) Overload. Lift asspecifiedifting weight.
Pistonrod | 1) Leakage in the piston Yseal ring of | Replacerx typesealring.
of the the lifting cylinder.
lifting 2) Leakagein the A-type slide valve of | Replace O seal ring in the slide valve.
cylinder | the multiway reversing valve.
hasalarge | 3) Oil leakagen thelifting part. Replace the O seal ring in the
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amountof

articulated joint and tighten the joint

slide bolt.
1) Leakagecausedy wear ofthe sealing| Replacesealring.
ring at the fastener.
2) The hydraulic oil is foaming aftg Remove air and replenish hydraulic
mixed with air, and the suction pipe | fluid.
oil pump | leaking, thenydraulic oil is not enough.
pressure | 3) The sealing ring in the pump cov| Replace.
insufficient | groove is damaged.
4) Wearof endfaceof bearingsleeve. Replace.
5) Oil pumpgearwear. Replaceoil pump.
6) The oil pump rotatesin the wrong | Replace.
direction.
1) Multiple directional control valvg Replace the "O" seal ring, repair the 1
Titting internal leakage. and redistribute the clearance betwg
oylinder 2) The "O" seal ring of the tilting rod and hole to 0.01 ~ 0.02.
cylinder piston rod is damaged and { Replace.
hasalarge | .
amount of internal Ieakage.. o
seltilting 3) The. YX seal ring and "O" seal ring i Replace.
the guide sleeveare damagedand leak
oil.
1) The oil supply from the oil pump | Select suitable oil pump or check
insufficient. The slow steering wheel | whether the oil pump is normal.
light, while the fast steering wheel
hard.
2) There is air in the steering system g Eliminate air from systemand check
foamin the oil, which makes ainregular| suction line.
sound. The steering wheel turns, and
oil cylinder sometimes moves at
Hard sometimes does not.
steering 3) The steel ball onevay valve in thg Checkfor the presenceof the ball and

valve body fails, the fast and slg
steering wheelare both heavy, and the
is no pressure for steering.

4) The overflow valve pressure is low
than the working pressure or t
overflow valve is stuck by dirt, light g
empty load to light steering, increas
load to heavy steering.

5) Oil viscosityis too high.

for anydirt that mayhavestucktheball.

Adjust overflow valve pressure or cleg
overflow valve.

Usetherecommendediscosityoil.
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6. Lifting system
6.1 Generaldescriptionof basictypelifting system

The lifting system is of the twetage roller type with vertical up and down. It
consists of the inner mast, the outer mast, two rear lifting cylinder, fork carrier, etc.
6.1.1lnnerandoutermast

The inner and outer portal frames are weldedspdfie weight is mainly
supported on the truck frame, and the whole outer mast is mounted on front axle of
the frame byHarvard bearing. The middle part of the outer mast is connected with the
frame through the tilting cylinder. Under the action of tifteng cylinder, it can tilt
forward and backward. The channel of outer mast is C type, and combination rollers
is installed in its upper end; the channel of inner mast is C type, and its lower part is
installed with combination rollers. The inner masep® the relative position of the
inner mast and the outer mast throughout the movement process by rolling the

combination rollers.

Takecarewhenmaintainingthe uppercombinatiorroller of the outermast.

Compound roller

'J'j fé\ ) Outer maft
A
i
R
I X
(&
9 NN
Il ' |
T e, C@} 3
Inner mast \\ ‘:~1 2 ) [;‘
I N
& A
“/ Sy
Main roller V
. @ )
@ o,

Compound roller

Fig.6-1 Innerandoutermast
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6.1.2Forkcarrier

The fork carrier rolls through the main roller inside the inner mast. The main
roller is mounted on the main roller shaft and stuck with elastic retaining ring. The
middle and bottom rollers adopt compound rollers; The main roller shaft dedved
the fork carrier, and the side roller of the plate is bolted to the fork carrier. The
longitudinal load is borne by the main roller, which is exposed from the top of the
mast when the fork is lifted to the top, and the transverse load is borne kidéh

roller in the compound roller.

B—
//
/
/
/

Peis
)P/—_L

1. Gasket2. Bolts 3. Load-backrestd. Compoundoller (including 13-16)
5. Goods forkcarrier6. Themainroller 7.retainerring 8. Bolt
9. gasketl0.sideroller 11.Adjustinggasketl 2. cushionblock
Figure6-2 Fork carrier
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6.1.3Adjustment method abller

8 compound rollers, respectivahstalled on the upper end of the outer mast (2),
thelower endof theinnermast(2), and botrsidesof lowerend andniddle ofthefork
carrier (4); Two main rollers are mounted on the upper end of the column plate of the
fork carrier. 2 side rollers, are mounted on the top of the column plate of the fork
carrier.

The compound rollers not only bear the load in the front anddiesctions but
also bear the lateral load. The main rollers in the upper end of the fork carrier only
beartheloadin thefront andreardirections, whilehesiderollersbearthelateralload
in the left and right directions. Compound roller, main rofled side roller are used

together to make the inner mast and fork carrier move freely.

Lower end Upper end
Lower end of the fork carrier Faikceatrier Upper end of the fork carrier
Compound roller Side roller
[ \\ | ) - 1L 1L 1T | g -
L 3 I v |
=
3 :‘l—’/ I =
=
L = T@l
[T
Lower end of inner mast Upper end of outer mast
Compound roller IO H Compound roller
T 7}
i Outer mast
Inner mast \
\° é / Lift cylinder
1Y)

Fig.6-3 Roller layout
Note:(a)Adjustthe clearancef siderollersto be0~0.5mm;
(b) Butter the main roller surface and the contact surface of the. mast
(Announcementghe maintenancef the uppercompoundoller of theinnerand
outermastbelongsto the high maintenanceandsafetyshallbe paid attentionto. After
repairing or replacing the roller, the clearance between the side roller anentna

plate of channel steel shall be adjusted to 0~0.5mm.)
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f/Push the side roller out with
\\a round rod through the l&

\H"'\-\..

NN

— e

T
2 / Add and subtract mne\

7 ( adjusting gasket, adjust the \

\ clearance between side roller |

\and ventral plate of the mast
~~__ channel steel _

Note: The clearance adjustment method of the side roller of the compound
roller is as shown in the figure. Special gaskets are added between the side roller
and the roller shaft.
6.1.4Repair
(1) Adjustingof thelifting cylinder

Readjust the stroke of the lift cylinder when the lift cylinder, the inner mast or
the outer mast is replaced. As following:

(a) Placepiston rod headmto the uppebeam of thennermast withoutshims.

(b) Slowly lift the mastto the maximumstrokeof the cylinder,checkwhetherthe
two cylinders stroke terminal are synchronized. When the motion stops at different
times, the stroke of the left and right cylinders is different. By increasing or
decreasingadjusting shims to make sure that the two cylinders are synchronization.
Add adjustment shim between the piston rod head and the inner door frame beam
(The thickness of shim is 0.5mm and 1mm).

(c) Adjustthe tension of thehain.

Takecarewhenadjustingthelifting cylinder.
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Upper beam of mast

. Lift cylinder

Fig.6-5
(2) Adjustmentof fork carrierheight

(a) Park the truck on kevel ground and ensutlkke mast isvertical.

(b) Make the bottom of the fork touch the ground, adjust the adjusting nut of the
upper endoint of the chain so that there is an A distance(24~28mm) between the
main roller and the mast channel, as shown in the 6ig.6

(c) Make the fork carrier fall to the ground and tilt back in place, adjust the

adjusting nut of the upper end joint of the chaia that the tension of the two chains

is the same.
Tyre \
Inner mast /-; e o= ~
Lift bracket

Main rolior

Fork

She
T 7 7777727277277 77777 7 4
Fig.6-6
(3) Replacingrollersof thefork carrier
(a) Placea pallet on the forks and make the forklift stop on the horizontal

ground.

(b) Makethe forksandpalletdescendo theground.
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(c) Takedownthe connectowontop of thechains. And takeout chainsfrom chain
wheel.

(d) Makethe innemastrise.

(e) The forklift can be reversed when the fork carrier disengaged from the outer
mast.

(f) Replacingmainrollers:

6 Take apartall of snapring and take out main rollers. Take careto keepthe
shims.

6 Confirm the new roller is the same type as the old onéh&ihew main roller

to replace the old one, and fastened with snap ring in the meantime.

Fig.6-7

(4) Replacingollersof masts

(a) Take apart the fork carrier from the inner mast, then replace the main roller
follows the way as 6.1.4(3).

(b) Parkthe truck on the horizontalgroundand lift up the front-wheel 250
300mmfrom theground

(c) Pull parking brake level fully, and use a wedge to make backwheel
stationary.

(d) Takeapart bolts which fastened lift cylinders and the irmast. Hang up the

inner mastvithout losing shims of the piston rod heads carefully.
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