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WARNING

A Do not use the truck before reading and
understanding these operating instructions of this

manual.
NOTE:

e Please check the designation of your
present type at the last page of this
manual as well as on the ID-plate.

e Keep it for future reference.

This truck can only be used in factories,
tourist attractions, and amusement parks.




FOREWORD

Before operating the lateral- and front-stacking truck (three sides), read this original instruction manual
carefully and understand the usage of the truck completely. Improper operation could cause danger.

This manual describes the usage of different battery powered lateral- and front-stacking truck. When
operating and servicing the truck, make sure that it applies to your type.

/_\ Keep this manual for future reference. If this or the warning/ caution labels are damaged or
lost, please contact your local dealer for replacement.

ATTENTION:

Environmentally hazardous waste, such as batteries, oil and electronics, if handled incorrectly, will
cause negative effect to the environment or human health.

e The waste packages should be sorted and put into solid dustbins according to the materials and be
collected disposal by local special environment protection bureau. To avoid pollution, it's forbidden to
throw away the wastes randomly.

e To avoid leaking during the use of the products, the user should prepare some absorbable materials
(scraps of wooden or dry duster cloth) to absorb the leaking oil in time. To avoid second pollution to
the environment, the used absorbable materials should be handed in to special departments in
terms of local authorities.

e Our products are subject to ongoing developments. Because this manual is only for the purpose of
operating/ servicing the reach truck, therefore please have understanding, that there is no guarantee
out of particular features out of this manual.

A NOTE: The left sign in this manual indicates warning and caution, which may
lead to death or serious injury if instructions are not followed.

Copyright

The copyright remains with the company, mentioned on the CE- certificate at the end of this document or,
if sold within USA, with the company, mentioned on the company sticker.
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1. CORRECT APPLICATION

To ensure the safety of personal and equipment, drivers shall observe the following precautions:

1. Only drivers who have been trained and hold a industrial trucks driving license can drive this truck;

2. This truck is suitable for hard and flat indoors floor conditions;

3. Check the control and alarm devices before driving this truck. If any damage or defect is found, it
shall be operated after repair;

4. During handling, the load shall not exceed the specified value. Fork should go under the goods and
load should be evenly placed on the fork. Unbalanced loading is prohibited and picking up objects
with single fork is not allowed;

5. Start, steer, drive, brake and stop slowly and smoothly. Slow down when steering on wet or smooth
floors;

6. When driving this truck with goods, lower the goods as low as possible and the goods should be
moved laterally to the middle position. It is very dangerous to drive the truck with fork tip or the
goods beyond the side of the chassis;

7. Be careful when driving on the slope: move forward uphill, move backward downhill, avoid steering
uphill or downhill;

8. When driving this reach truck, pay attention to pedestrians, obstacles and potholes, and pay
attention to the clearance above the reach truck;

9. Itis not allowed to stand on fork or truck;

10. Itis not allowed to stand under or walk under the elevated part of the truck;

11. Only operate the truck from the driver's position;

12. Do not handle unsecured or loosely packed goods, and carefully handle goods in large size;

13. When driving in the racks, drive slowly, move straightly in and straightly out, when the fork or goods
are not completely removed from the racks, do not steer in case of collision.

14. When rotate the fork, it is necessary to observe the safe distance between the goods/ fork and
surrounding objects to avoid collision;

15. Immediately stop using when the failure occurs, and the label shall be clearly indicated:;

16. Lower the fork to the ground when leaving the truck, park the truck on level ground, turn off the
power and remove the key.

It is only allowed to use this electric reach truck according to this instruction manual.

The capacity is marked on capacity sticker as well on the identification plate. The operator has to pay
attention to the warnings and safety instructions.

Operating lighting must be minimum 50 Lux.

Modification

No modifications or alterations to this truck which may affect, for example, capacity, stability or safety
requirements of the truck, shall be made without the prior written approval of the original truck
manufacturer, its authorized representative, or a successor thereof. This includes changes affecting, for
example braking, steering, visibility and the addition of removable attachments. When the manufacturer
or its successor approve a modification or alteration, they shall also make and approve appropriate
changes to capacity plate, decals, tags and operation and maintenance manual.

Only in the event that the truck manufacturer is no longer in business and there is no successor in the interest to the business, may the
user arrange for a modification or alteration to a powered industrial truck, provided, however, that the user:

a) arranges for the modification or alteration to be designed, tested and implemented by an engineer(s) expert in industrial trucks and
their safety,

b) maintains a permanent record of the design, test(s) and implementation of the modification or alteration,

c) approves and makes appropriate changes to the capacity plate(s), decals, tags and instruction handbook, and

d) affixes a permanent and readily visible label to the truck stating the manner in which the truck has been modified or altered, together
with the date of the modification or alteration and the name and address of the organization that accomplished those tasks.

By not observing these instructions, the warranty becomes void.
4
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DESCRIPTION OF THE TRUCK

Overview of the main components
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Seat assembly
Accelerator pedal
Brake pedal

Safety pedal switch
Central control unit
Steering wheel
Key switch
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Fig. 1: Overview of main components
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Display
Overhead guard
Mast

Load wheel
Guide roll
Battery

Guide roll




b.Main technical data
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Fig 2: Structure schematic drawing
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Table 1: Main technical data for standard version

Type sheet for industrial truck acc. to VDI 2198

1.1 | Manufacturer (abbreviation) NOBLELIFT
1.2 | Manufacturer’s type designation OPX15
X Drive: electric (battery type, mains, ...), diesel, petrol,
E 1.3 fuel gas Battery type
g 14 oor?jeerr?:)ci)ékteyrpe. hand, pedestrian, standing, seated, Seated
% 1.5 | Rated capacity/ rated load Q) 1.5
g 1.6 | Load centre distance ¢ (mm) 600
'é) 1.8 | Load distance, centre of drive axle to fork X (mm) 146
1.9 | Wheelbase y (mm) 1820
1.10 | Contre drive wheel/ Counter weight z (mm) 255
\g/]vheti 2.1 | Service weight (with battery) kg 6300
3.1 | Tires Polyurethane (PU)
» 3.2 | Tire size, front (load wheel) DXW (mm) | 400x152
@ 3.3 | Tire size, rear (drive wheel) ZXW (mm) | 330x178
6 3.5 | Wheels, number front/ rear(x=driven wheels) 2/1x
3.7 | Tread, rear b11 (mm) 1342
4.2 | Height, mast lowered hs (mm) | 2950/3280/3610/3950/4280
4.3 | Free lift hz (mm) 1680/2010/2350/2680/3010
4.4 | Lift hs (mm) 5500/6500/7500/8500/9500
4.5 | Height, mast extended ha (mm) 6770/7770/8770/9770/10770
4.7 | Height of overhead guard (cabin) he (mm) 2200
4.8 | Seat height relating to SIP/ stand height h7 (mm) 1120
4.19 | Overall length l1 (mm) 3306
w» | 420 Length to face of fork l2 (mm) 3060
.é 4.21 | Overall width b1 (mm) 1270/1520
é 4.22 | Fork dimensions DIN ISO 2331 s/ e/l (mm) | 50/125/1150
a 4.23 | Fork carriage ISO 2328, class/ type A, B 2/A
4.24 | Fork-carriage width bs (mm) 860
4.25 | Fork spread bs (mm) 260/ 830
4.27 | Width across guide rolls bs (mm) 1600
4.29 | Reach, lateral b7 (mm) 1320
4.31 | Ground clearance, laden, below mast ma (mm) 75
4.32 | Ground clearance, centre of wheelbase mz (mm) 75
4.33 | Aisle width for pallets 1000%1200 crossways Ast (mm) 1700




4.34 | Aisle width for pallets 800x1200 lengthways Ast (mm) 1700
4.35 | Turning radius Wa (mm) 2100
4.42 | Pallet width b1z (mm) 1200
4.43 | Pallet length le (Mm) 800/1200
5.1 | Travel speed, laden/ unladen km/h 8/8.5
5.2 | Lift speed, laden/ unladen m/s 0.2/0.3
% 5.3 | Lowering speed, laden/ unladen m/s 0.4/0.4
g 5.4 | Reaching speed, laden/ unladen m/s 0.15/0.15
;q:_) 5.8 | Max. gradeability, laden/ unladen % 5
5.10 | Service brake Regenerative braking/hydraulic braking
5.11 | Parking brake Electromagnetic Braking
) 6.1 | Drive motor rating S2 60min kw 7
§u 6.2 | Lift motor rating at S3 15% kW 12.5
_g 6.3 | Battery acc. to DIN 43531/35/36 A, B, C, no A, 9PZS900
§ 6.4 | Battery voltage/ nominal capacity Ks (V)/(Ah) 48/900
w 6.5 | Battery weight kg 1550
© 8.1 | Type of drive unit Three-phase AC
§ 8.2 | Operating pressure bar 150
S | 8.3 | oil volume I/min | 40
% 8.4 | Sound pressure level at driver’s seat dB (A) <70
< 8.6 | Steering design Electronic steering
Note
Table of working device parameters of OPX15
Designation Lift Free lift Height, mast lowered | Height, mast extended Weight kg
hs mm ho mm himm hamm
5500 1680 2950 6770 2220
Three stage 6500 2010 3280 7770 2340
mast FFL 7500 2350 3620 8770 2460
(Full Free Lift) | gg9 2680 3950 9770 2580
9500 3010 4280 10770 2700

Note




C. Description of the safety devices and warning labels (Europe and

other, excepting USA)

Warning labels:
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Fig 3: Warning labels

Crane hook label: The place for allowed crane.

Warning label: Do not stand under or on the fork, otherwise it may cause injury.

Warning label: Do not stand inside mast or reach your hand inside, otherwise it may cause injury.
Model sticker: Indicate the type of the truck.

Identification plate (ID-plate): Indicate the basic information of truck, such as specification,
production date, product number, etc.

Hand pinching warning label: There is a risk of hand injury at this position.

Fork loading label: The fork insertion position during loading.

Oil filling sticker: Hydraulic oil should be filled at this position.

Seat belt sticker: Seat belt should be fastened when driving.

Reading warning label: Read and follow service manual.

Logo sticker

moowp

AT ITEMm
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Safety devices:

Emergency
button

~H

Key switch
]

Brake o (L
]

Pedal
switch

Tip over . [%= £~
protection e |

o
|

Tip over protection

Fig 4: Safety devices

Emergency button: Please press this button immediately to cut of the power supply when the truck is
out of control, all lifting-, lowering-functions will be stopped.

Key switch: To prevent against unauthorized access, turn the key counterclockwise and pull it out.
Brake: To stop the truck when it is driving.

Tip over protection: To reduce the risk of side tip over of the truck. It's forbidden to remove the
protection.

Pedal switch: Operate the truck with left foot on the foot pedal switch, otherwise it will be failed.
Attention: Emergency button, drive key switch, brake, rollover protection, pedal switch and hydraulic
circuit explosion-proof valve are safety devices of the truck. Safety devices and labels above must be

kept in good condition, please replace in time in case of damage or absence.
10




d.ldentification plate (ID-plate)

Battery powered lateral- and front-stacking truck (three sides)
Special Equipment Manufacturing License No. : TS2510350-2021 Tel: 4008-836115

Type XXXX Rated Capacity XXX kg
Nominal Voltage XX \% Service Weight (w.o. battery) | xxxx kg
Max Battery Weight XXX kg Min Battery Weight XXX kg
Net Weight (w.o. load ) XXX kg Max Lift Height XXX mm
Serial Number Manufacturing Date

Equipment Code Manufacturer Art. No.

This truck is only used in factories, tourist attractions and tourist sites.

Manufacturer: Noblelift Intelligent Equipment Co., LTD
No0.528, Changzhou Road, Taihu Street, Changxing County, Zhejiang Province

Fig 5: Identification plate

3. WARNINGS, RESIDUAL RISK AND SAFETY INSTRUCTIONS

Do not use truck in environments with explosive gas, explosive dust or acid and
alkali corrosion;

Do not use truck in the environment with poor outdoor or ground conditions;

Do not put feet or hands under or inside the lifting mechanism;

Do not stand in front or behind the truck while driving or lifting/lowering;

Do not overload, the load weight and lifting height must meet load curve
requirements;

Do not put foot outside the truck when driving which may cause injuries;

Do not lift people may which may cause people falling down and severe injury
suffering;

Do not push or pull goods;

Do not drive the truck on slopes;

Do not use truck with unstable, loose or unbalanced load, gravity center must be
between two fork legs;

To prevent against unauthorized access, park the truck, turn off the power and pull
out the key;

Do not make any truck modification without written consent from manufacturer;

Do not lift the cargo in the case of wind. Lifting will be unstable under the wind
influence.

Watch difference in floor levels when driving. Load could fall down or the truck could get uncontrollable.

Keep watching the condition of load. Stop operating the truck if load becomes unstable.

Brake the truck and activate the emergency button by pushing when sliding load on or off the truck. If the

truck has any malfunctions, follow chapter 8.
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c e The truck is intended to be used on hard and flat ground indoors whose roughness
should be within 1cm/m?;

e The operator should hold driving license and have been trained,;

e When operating the truck, the operator has to wear safety shoes.

e The truck is intended to be used with ambient temperatures between +5°C~+40°C;
e The operating lighting must be minimum 50 Lux.

4. COMMISSIONING, TRANSPORTING, DECOMMISSIONING

a. Commissioning

After receiving our new reach truck or for re-commissioning you have to do following before (firstly)
operating the truck:

e Check if all parts are included and not damaged

e Mast installation (please follow the instructions to install mast);

e Do the work according to the daily inspections as well as functional checks.

e Check battery installation and charge instructions (follow chapter 7).

Mast assembling:

Mast assembling required equipment:

Lifting equipment:

Driving ( 5 tons maximum load ) or fork lifting ( 3 tons load capacity and 4.5 m lifting height)

Assistant tools: Wrench S19, S24, S32, S41 and crowbar.

Safety precautions:

Assembling operators must take appropriate training or be trained by professional personnel on-site to
guide the assembling operation.

Operators for lifting equipment must get appropriate operating qualifications.

If the truck is directly forked on the crossbeam of the mast, the mast and the fork carriage must be tied
together with the protection rope to avoid the risk of slipping.

Fig 6: Mast assembling

12




Table 2: Weight of truck chassis and mast

Truck Model OPX15
Truck chassis pack weight [kg] 3600
Truck chassis pack size [mm] 2260x1520X2200
Lift height H3 [mm] 5500 6500 7500 8500 9500
Mast pack weight [kg] 2220 2340 2460 2580 2700
. 3100x1500 3400x1500 3700x1500 4000x1500 4300x1500
Mast pack size [mm]
X1850 X1850 X1850 X1850 X1850

b. Loading and unloading/ transportation

When load and unload the truck, refer to the guide diagram below. The weight for chassis and mast is
shown in table 2, for the whole truck weight, please check the ID plate.

Hoist truck chassis

Fig 7: Hoisting

Loading and unloading

Hoist working device

Fork position for loading the truck

USE DEDICATED CRANE AND LIFTING EQUIPMENT.
DO NOT STAND UNDER THE SWAYING LOAD.

DO NOT WALK INTO THE HAZARDOUS AREA DURING LIFTING.
PLACE THE TRUCK ON A LEVEL GROUND.

Transportation

A\

DURING TRANSPORTATION ON A LORRY OR TRUCK, ALWAYS FASTEN THIS
STACKING TRUCK SECURELY.

13




Lower the fork and park the truck securely.
Fasten the truck according to Fig. 8, put the wood blocks under the driving cab to prevent damage to the
drive wheel during transporting.

Fig 8: Fixing points for transportation

C. Storage

Lower the fork to the lowest position, as shown in figure 8, padded the cabin with sleepers to lift the drive
wheel to prevent damage due to long-term storage.

Apply grease to all lubrication points mentioned in this manual (regular inspection) to prevent rust and
dust accumulation on the truck.

Charge trucks that have been out of service for a long time once a month to prevent damage to battery.
For trucks that are eventually scrapped and out of service, please hand them to the relevant recycling
company. According to regulations, oil, batteries and electronic components are recycled or treated in a
harmless manner.

5. REGULAR INSPECTION

This chapter describes pre-shift checks before putting the truck into operation.
Regular inspection is effective to find the malfunction or fault on this truck. Check the truck on the
following points before operation.

REMOVE LOAD FROM TRUCK AND LOWER THE FORK.
DO NOT USE THE TRUCK IF ANY MALFUNCTION IS FOUND.

e Check for scratches, deformation or cracks.

e Check if there is any oil leakage from the cylinder.

e Check the function of driving in both directions

¢ Check the chain and rollers are without damage or corrosion.

e Check the smooth movement of the wheels.

e Check the function of the emergency brake by activating the emergency button.

14




e Check the functions of foot brake.

e Check the lifting and lowering functions.

e Check the seat is assembled tightly.

e Check the function of horn.

e Check if all bolts and nuts are tightened firmly.

e Check the function of key switch.

e Check the function of speed limitation.

e Visual check if there are any broken electric wires.

e |If supplied with a backrest extension, check it for damages and correct assembling.

Special Notice

For a new truck that has been put into use, or a forklift that has changed its wheels, the
operator must check the fastening of the tire nuts within the initial 50 hours of operation and
before starting work every day. If any nuts are found to be loose, they must be tightened, with
a tightening torque of 140 Nm. After working for 50 hours, it must be checked again, and then
repeated every 50 hours until there is no looseness after repeated checks (maintain the
correct torque).

15




6. OPERATIONAL INSTRUCTIONS A

a.

Operational control devices

Fig. 9: Operational control devices

No. | Device Function
) This switch is the main power switch, which should be pressed immediately
1 | Emergency switch | .
in case of emergency to cut off the power supply of the whole truck.
This switch is used to turn on or off the power supply of the control circuit,
2 | Key switch and it should be turned off and the key should be removed when you do not
operate the truck or leave the truck.
3 | Steering wheel It is used to control the travel direction of the truck.
4 | Accelerator It is used to control the start/ acceleration/ deceleration/ stop of the truck.
5 | Foot brake pedal It is used to control the service brake of the truck.
i It is a safety switch, the left foot should always be placed on this switch
6 | Safety pedal switch .
when operating the truck.
7 Lifting and lowering | It is used to control the lifting and lowering of the fork, pull the control stick
control stick to lift the fork, and push the control stick to lower the fork.
Left and right It is used to control the left and right lateral movement of the fork. Pull the
8 | lateral movement control stick, the fork moves to the right. Push the control stick, the fork

control stick

moves to the left.

16




Left and right It is used to control the left and right rotation of the fork. Pull the control

9 | rotation control stick, the fork rotates to the right. Push the control stick, the fork rotates to
stick the left.
Turn signal lam . .
10 ) g P It is used to control the turn signal lamp on and off.
switch
Parking brak ) . . .
11 a.t hg brake Press this switch to activate the parking brake of the truck.
switc

Driving direction

12 ) It is used to control the truck’s front and rear travel direction.

switch
13 | Horn button It is used to control the horn.

Left and right joint | Control the fork rotation and movement from the left middle position to the
14 | operation control right middle position or from the right middle position to the left middle

stick position.

It is a connector between battery and truck. Connect this part with the

15| Battery connector charger to charge the battery.

b. Power-on the truck

Before operating this truck, please make sure that the load or other equipment will not cause insufficient
visibility, and ensure that the load is level and placed stably.

Pull the emergency button (1), insert the key switch (2), and turn the key clockwise to "ON" position, then
stop on the safety pedal switch (6). Before starting the truck, please activate the horn button (13) by
pressing it to warn others if necessary. Then the truck is power on.

Note: please set the driving direction switch in the neutral position before power-on the truck, otherwise
the operation sequence fault will be activated.

c. Travelling

After starting the truck by turning the inserted key to “ON” position, firstly press the safety pedal switch
(6), then put your hand on the operating area. Move the switch to the forward or backward direction, and
adjust the travelling speed by controlling the accelerator pedal (4) carefully until it reaches your desired
speed. The speed will be slower if you release the accelerator pedal, control the speed to ensure safety.
If you need abrupt deceleration, please step on the brake pedal (5).

Carefully drive the truck to the destination. Observe the route conditions and adjust the travelling speed
by operating the accelerator pedal.

This truck is equipped with adequate safety equipment to avoid accidents. When the height of the fork is
higher than the free lifting height, the speed of the truck will be reduced for smooth travelling and safe
work. When the fork lowers below the free lifting height, the lower the fork height, the slower the truck.

Please keep the lifting height of the fork below 0.5m when you need to travel over a longer distance.

Please drive the truck to the safe storage area and lower the fork to the lowest position after every use.

17




Turn the key counterclockwise to "OFF" position and remove the key.

Attention: Turn on the power, the system will start self-inspection. When there is something wrong with
the electrical system, such as open circuit, short circuit, or active button, if you stamp the pedal switch,
speed control device is not in the neutral position, and the truck cannot be operated and a fault code
appears, only when the fault from electrical system is solved, the truck can be operated normally.

d. Steering

The truck equips with an electric steering system. Take care by operating a truck with this kind of system.
Steer the truck by turning the steering wheel clockwise and counterclockwise.

Turn the steering wheel to make the drive wheel move straightly forward, truck will reach full speed. Turn
the steering wheel a certain angle to turn the drive wheel to achieve steering. During steering, when the
turning angle is larger than +10°, comparing with straight driving, the steering speed is different, the
larger the turning angle, the slower the speed, which ensures the smooth steering and safe operation.

e. Braking

The braking performance depends on the track conditions and the load conditions of the truck.

e When driving the truck, if the right foot releases the accelerator pedal, the truck begins to decelerate.
If you need a shorter braking distance, please directly step on the brake pedal until the truck stops;

e Release the safety pedal switch (6), the braking is activated and the truck will be stopped.

e Press the emergency button (1), the braking function is activated and the truck will be stopped..

Attention: if there is load on the fork, the brake should be activated slowly. Do not use emergency

braking, otherwise the load may drop from the fork.

f. Residual lift diagram

The residual lift diagram indicates the maximum capacity Q [kg] for a given load centre ¢c [mm] and the
corresponding lift height hs [mm] for the truck with horizontal load.

The white mark on the mast indicates the possible lifting limits.

For instance, OPX with a load centre of gravity distance (c) of 600mm and a maximum lift height (h3) of
9500mm, the maximum capacity (Q) is 800 kg.

18
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Fig. 10: Residual lift diagram

g. Lifting

A DO NOT OVERLOAD THE TRUCK! THE MAXIMUM CAPACITY IS 1500KG WHEN
THE LOAD CENTER IS 600MM.
LIFT THE LOAD THAT IS INDICATED AND ALLOWED IN RESIDUAL LIFT DIAGRAM
ONLY, OTHERWISE IT MAY DAMAGE THE TRUCK.

Pull the lifting and lowering control stick (7) backwards to lift the fork until it reaches your
desired lifting height.

When the lifting height of the unladen truck is above 3m or the lifting height of the laden
truck is above 1m, please reduce the speed of the truck. Be careful of operation during
steering, no sharp start, stop or steering.

Be cautious during lifting operation in racks, pay attention to the distance between the
load and the rack.

h. Lowering

If the fork is in the racking, firstly travel out of the racking carefully with or without the pallet.
Push the lifting and lowering control stick (7) forwards for lowering.
Lower the load until the fork is clear of the pallet, then move the truck carefully out of the load.

I. Fork lateral movement (left/right)

Push the control stick (8) forwards, the fork moves to the left.
Pull the control stick (8) backwards, the fork moves to the right.

19




j. Fork rotation (left/right)

Push the left and right rotation control stick (9) forwards, the fork rotates to the left.
Pull the left and right rotation control stick (9) backwards, the fork rotates to the right.

k. Fork rotation and lateral movement (left/right)

Push the left and right joint operation control stick (14) forwards, the fork rotates to the left, and the
lateral movement frame moves to the right.

Pull the left and right joint operation control stick (14) backwards, the fork rotates to the right, and the
lateral movement frame moves to the left.

. Malfunctions

If there are any malfunctions or the truck is inoperative, please stop using the truck and activate the
emergency button (1) by pressing it. If possible, park the truck in a safe area, turn the key switch (2)
counterclockwise and remove the key. Immediately inform the manager or call your service. If necessary,
remove the truck out of the operating area by using dedicated towing/ lifting equipment.

When the truck breaks down, stop using it immediately and put a label for indication;

When the truck breaks down, the wrench indicator at the bottom of the display will be on. CURTIS
hand-held unit can help to find out the fault cause.

m. Emergency

In emergencies, press the emergency button (1) immediately in case of loss of control and other
emergencies. All electrical functions will stop.

If the truck fails to lower the lifted fork, please use a 6mm Allen-wrench to unscrew the screw
(emergency descent) shown in the figure below to lower the fork.
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BATTERY SAFETY, CHARGING AND REPLACEMENT

Only qualified personnel are allowed to service or charge the batteries. The
instructions of this handbook must be observed.

Lead-acid batteries and lithium batteries are allowed.

Recycling of batteries must comply with national regulations.

When disposing of the batteries, it is not allowed to use an open flame, which may
cause a gas explosion.

In the area of battery charging neither burning materials nor burning liquids are
allowed. Smoking is prohibited and the charging area must be ventilated.

Park the truck securely before starting charging or installing/replacing the batteries.
Before finishing the maintenance work, make sure, that all cables are connected
correctly and that there are no disturbing towards other components of the truck.

In the process of charging or operating, due to water evaporation, check the
electrolyte weekly, distilled water should be added to the battery regularly, the
electrolyte level must be maintained between the MAX. and the MIN. level. Start
charging after filling distilled water.

Distilled water supplement and filling quantity are indicated as below:

—— Lid
— Filler Plug

Battery Housing

W(( MAX.
___________________________________ il

| | t i (Supplement Distilled Water)
i
i

Battery Plate

Electrolyte

Fig. 11: Electrolyte level

A\

Note: When the electrolyte level is found insufficient, do not replenish the acid (check
the specific gravity after fully charged). The battery replenisher must be distilled water!
After charging, the standard specific gravity of the electrolyte is 1.28g/ml.

The truck is equipped with the following battery:
48V 9PzS 900AH (standard configuration) [1074x820x650 mm (LxWxH)]
48V600AH1HR [1074x820x655 mm (LxWxH)]

THE WEIGHT OF BATTERY HAS AN INFLUENCE TO THE TRUCK’S STABILITY.
PLEASE CONSIDER THE MAXIMUM AND MINIMUM WEIGHT OF THE BATTERY,
WHICH SHOULD MATCH WITH THE REQUIRED BATTERY WEIGHT ON ID PLATE.
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a. Replacement

Park the truck safely, follow the steps described below to pull out the battery, turn off the key switch (2),
press the emergency button (1), disconnect the battery connector (15), and lift the battery directly.
Be aware that battery may tip over if the equipment is unsafe. Installation is in reverse order of removal.

Please follow the steps below:

Step 1: Move the truck to the battery carrier and align with each other.

Step 2: Remove the battery side panel and battery baffle.

Step 3: Press the wire release button of the electric winch, pull out the wire rope and make it go around
the pulley on the battery holder, and hang it on the battery box as shown in Fig b.

Step 4: Press the wire retract button of the electric winch, the battery will be pulled out.

If you need to move the battery to the battery compartment of the truck as shown in Fig d, hang the wire
rope directly on the battery, press the retract button of the electric winch.

Fig. 12: Battery extraction
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b.Battery indicator and alarm

CURTIS ode

Fig. 13: Display

State of charge (SOC) of the battery is displayed on the right side of the indicator, if the battery is fully
charged, the indicator displays 100% (10 segments), when SOC of battery is 20%, the battery symbol
will light on (the sixth one from left in figure 11), indicating the battery needs charging. When SOC of the
battery is 10%, the prohibition symbol will light on (the fourth one from left in figure 11), the lifting function
is not available but slow travelling is available.

When the battery is removed, the indicator will display TRA: 5.7, the travelling is not available but mast
movement (extended/ retracted) is available, and the maximum lifting height is about 600mm.

There is a “Mode” button on the right side of the indicator, you can switch the drive mode by operating
“Mode” button, shown as upper left corner in Fig 13:

H Mode high speed mode top speed drive 8.5Km/h
S Mode normal mode top speed drive 6.8Km/h
E Mode economic mode top speed drive 5.1Km/h

When switch to economic mode, slow speed (turtle) symbol is on (the first indicator from left in Fig 13).

C. Charging

o Before charging ensure that an appropriate charger is used for charging.
A e Please fully understand the instructions of the charger manual before using.

o Please follow these instructions.
e The room for charging must be ventilated.

Park the truck at a specific secured area with a dedicated power supply. Lower fork and remove load.
Turn the truck off and connect the battery connector with the charger.

The charger starts charging the battery.

Disconnect the battery connector and the charger when charging is completed.

Connect the battery connector (15) to the truck.
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d.Description of the lithium-ion battery

The lithium-ion battery is a battery with rechargeable cells, the battery is designed for industrial trucks
and can withstand related vibrations during operation. The battery is equipped with special connections
for charging and discharging operations. Do not try to install or connect improper connectors to the
battery.

The battery is equipped with BMS — battery management system, which performs the control of battery
condition and implements related safety protocols to protect the battery and cells from damages caused
by operation or environmental conditions. The BMS controls the following safety functions and
conditions: voltage, temperature, undervoltage, overvoltage, overtemperature, overcurrent, short circuit,
etc. The internal resistance of lithium battery is generally low, which minimizes heat generation and
maximizes the available power of the truck.

Temperature range for using the battery is from +5°C to +40°C. Low temperatures reduce the effective
battery capacity, high temperatures reduce the battery’s life time. The temperature difference between
the two sides of the battery shall not exceed 5°C.

Only approved battery chargers must be used to charge the lithium battery.

€. Lithium Battery Decals

Fig.14: Lithium Battery Decals

Table 3: Lithium Battery Decals

Item Description

1 Safety information
2 Identification plate
3 Serial number
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« LOGO

*Model LFPxoexx

» Nominal Voltage | xx V

.| = Rated Capacity xx Ah

» Energy xx kWh

» Weight xx kgxx kg
* HW REV G-CH-FK-R

= TCP XXX

« Serial No. KK

* Date of manufacture 20xx.*

—_ | —

s*Manufacturer:
e Address:

Fig.15: Lithium Battery identification plate
Table 4: Lithium Battery data plate

Item Description Item Description
1 Manufacturer logo 7 Configuration of battery
2 Battery model 8 Protocol version of battery
3 Nominal voltage of battery 9 Production serial No.
4 Rated capacity of battery 10 Production date
5 Battery energy of battery 11 Name of manufacturer
6 Weight of battery 12 Manufacturer's address

f. Safety Instructions, Warning Indications and other Notes

Safety regulations for handling lithium-ion batteries

Do not try to make any repairs or servicing of lithium batteries. Replacement of parts is not assumed.

Risk of electric shock and burning

A The battery’s charging and discharging connectors have open terminals, avoid any body contacts,
contamination or direct contacts with objects which can cause short circuit connection of terminals.
Use necessary pre-cautions and protective caps to secure the open terminals. The connectors
should be maintained in clean and dry conditions.

Use only batteries designed and approved by the manufacturer for the truck.
Do not try to modify or alter the battery.

A\
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Any damage or defects to the charger can result in accidents. Use only charger approved by
the manufacturer of the truck, which is suitable for used battery.

In case charger has any damages or defects, exclude the charger from operation and contact your
service provider. Do not modify or try to repair the charger.

Improper use of charger or use of wrong charger can cause damages to a battery or charger. Follow
the required charger specifications; If the operation voltage of the charger is out of the applicable
voltage range, the charger or battery may be damaged causing serious safety risks. The charger in
use must be approved by the battery (truck) manufacturer.

Reversed connection of charging plug is prohibited. Follow the instruction for correct connection.
For disconnection of charging plug use dedicated grip and never pull out the plug by means of
cable.

Stop charging immediately if any abnormalities are detected, e.g. severe temperature increase,
deformation of battery case, smoke, noise etc.

Intermediate charging

Lithium batteries support so called opportunity charging. The lithium battery, which is not fully
discharged can be charged in any time. However, frequent opportunity charging not to the full
charging state and stop of charging process before the appearance of corresponding indication of
charger may result in dis-balance voltage of cells which increases the battery BMS calculation error.
In order to effectively deal with this phenomenon, charge the battery in full allowing the automotive
balancing process to be completed at least once a week.

Do not charge a fully charged battery

Note that in order to prevent the battery from continuing restart of charging under fully charged
condition causing reduction of battery lifetime, the BMS has a protection function that prohibits
recharging of fully charged battery. The charger will not work while battery is fully charged.

Potential hazards

If equipment is used according to its design purpose, following the correct operations procedures, there

are no hazards anticipated.

The following hazards can arise in the event of improper use:

e Physical damage to the battery in case a battery falls or is deformed through impacts.
Mechanical damages can cause leakages of harmful materials, fire or battery explosion.

e Short circuits may be caused by short connection of battery terminals, for instance, by water or
other intentional/unintentional short connections.

o Temperature damages caused by placing of batteries in overheated environment conditions or
being exposed to impact of fire, open sunlight etc. can cause leakages of harmful materials, fire
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or battery explosion. -

In order to avoid fire, explosion and/or leakage of harmful materials, a safe place for storing
non-functional or damaged batteries until the service arrives on site must satisfy the following criteria:

o Do not store in places where personnel is located.

¢ Do not store in places with valuable objects and close to valuable objects.

e AClass D fire extinguisher must be available on demand.

e There should not be any fire or smoke detectors in the storage area in order to ensure that an
automatic fire detection system is only activated in the event of actual danger (e.g. flames).

¢ No ventilation intake pipes should be in the facility to exclude spreading of discharged content
within a building. -

Examples of where to store a non-functional battery:
e Roofed outdoor position.
¢ \Ventilated container.
e Covered fire resistant box with pressure and smoke discharge option.

Symbols - Safety and Warnings
Table 5: Symbols - Safety and Warnings

Used lithium-ion batteries must be treated as hazardous waste.
Lithium-ion batteries marked with the recycling symbol and the sign showing a crossed-out
waste bin must not be disposed of with ordinary household waste.

Avoid fire and short circuits causing overheating.
Do not ignite or locate batteries close to open flame, heat sources or sparks.
Keep lithium-ion batteries away from heat sources.

Caution!
Battery short-circuit is prohibited.

Protect the lithium-ion battery from solar radiation or other forms of heat radiation.
Do not expose the lithium-ion battery to heat sources.

@ B > I

Explosion and fire hazard
Physical damage, thermal impacts or incorrect storage in the event of a defect can result in
A explosions or fire. The battery materials can be flammable.

Particular hazard from combustion products

The lithium batteries may be damaged by a fire. When extinguishing a lithium battery fire, the following
information must be taken into consideration.

A .




Contact with combustion products can be hazardous

Fire produces combustion products, which can occur in the form of smoke, through leaking fluids,
escaping gases, debris as well decomposition products of certain chemicals. These combustion
products are substances that enter the body through the respiratory tract and/or the skin, can
produce and adverse effects such as choking.

Avoid contact with combustion products.
Use protective equipment.

Special firefighting protective equipment

Use self-contained breathing apparatus.
Wear protective equipment.

Additional firefighting instructions

To prevent secondary fires, the lithium-ion battery must be cooled from the outside.

Suitable extinguishing agents

e Carbon dioxide extinguisher (CO2)

e Water (not on mechanically opened or damaged batteries) -
Unsuitable extinguishing agents

e Foam

o Grease fire extinguishing agents

e Powder extinguishers

o Metal fire extinguishers (PM 12i extinguishers)

e Metal fire powder PL-9/78 (DIN EN 3SP-44/95)

e Drysand

Instructions for cooling an overheated, non-physically damaged battery
This type of damage may be caused by a short circuit inside the battery, which may result in leakage of
harmful materials, fire or battery explosion.

Material discharge

Battery electrolyte fluid can be hazardous
Electrolyte fluid can be discharged if the battery is physically damaged. Avoid its contact with skin or
A eyes. If the contact happened:
¢ Rinse the affected parts with big amount of water and request for medical assistance
immediately.
e In case of skin irritation or if any substances are breathed in request the medical assistance

immediately.
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Precautionary measures for personnel

o Keep personnel away, avoid any contact with smoke or discharged materials.

¢ Block off the affected area and ensure its reasonable ventilation.

o Wear personal protective equipment. If vapors, dust or aerosols are presented use
self-contained breathing apparatus.

Precautionary measures for the environment

Do not allow spilled fluids to enter the water system, drainage system or the underground water.

Cleaning measures

The leaked fluid must be removed professionally following the related protocols.

Battery lifetime, maintenance and storage

The lithium-ion batteries are maintenance-free.

Deep discharge can damage the battery

Self-discharge without periodical recharge can lead the battery to fully discharged state. Full discharge
shortens the service life of the battery and can cause deep discharge and activation of related safety

protocols when battery will not be able to be charged anymore.

Before a long period of inactivity, the battery must be charged to 40%~60%.
Control the level of battery charge at least every 12 weeks and re-charge if necessary.

The temperature range for storing of the battery should be within the range of 0°C to 30°C.

If the battery is deeply discharged or if the battery temperature is below the permissible level, the battery
cannot be charged. Deeply discharged batteries can never be charged. Due to the risk of condensate
formation, batteries that have been stored at 0°C or below must only be charged after natural warming

up to at least +5°C, forced heating is forbidden.

Instructions for safe handling of batteries

¢ Do not modify the battery.

e Do not open, damage, drop, penetrate or deform the battery.
¢ Do not throw the battery into a fire.

e Protect the battery from overheating.

e Protect the battery from direct sun light.

¢ Follow storage and charging procedures

e Protect the battery from water damages and other impacts
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Failure to comply with these safety instructions can result in fire and explosion or the leakage of harmful

materials.

Pre-shift checks before the system is put into operation

Check that the battery is in its normal condition, has no evidence of damages, leakages, abnormal
findings, e.g. high temperature, smell, smoke etc. The surface of the battery should be clean and dry,
without evidence of water damages, marks of rust on terminals and housing (if applicable). Connecting

cables and plugs are in good condition.

Faults

é If any damage is found to the battery or battery charger contact the service provider immediately.

Do not open the battery or attempt to repair it.

Disposal and transport of a lithium-ion battery
Instructions for disposal

Lithium-ion batteries must be disposed in accordance with the relevant national environmental protection
regulations. Batteries must be treated as hazardous waste. Batteries must not be disposed with ordinary

waste.

Shipping information
The lithium-ion battery is a hazardous material. The applicable regulations must be fulfilled during

transportation.

Shipping functional batteries

Functioning batteries can be shipped in accordance with the related regulations

Shipping faulty batteries

To transport faulty lithium-ion batteries, contact the service provider. Faulty lithium batteries require

following of special transporting procedures.

8. REGULAR MAINTENANCE

A e Only qualified and trained personnel are allowed to do maintenance to this truck.

¢ Remove load from fork and lower fork to the lowest position before maintenance.
e If you need to lift the truck, follow chapter 4b by using designated lashing or jacking
equipment. Before working, put safety devices (for instance designated lift jacks,

wedges or wooden blocks) under the truck to protect against accidental lowering,
30




movement or slipping.

e If you need to remove the high-pressure oil hose, lower the fork and turn off the
power. After 10 minutes, release the pressure in each hose and remove the hose.

e Use approved and from your dealer released original spare parts.

e Please consider that oil leakage of hydraulic fluid can cause failures and accidents.
e Itis allowed to adjust the pressure valve only from trained service technicians.

If you need to replace the wheels, please follow the instructions above. The casters must be round and

free of abnormal wear.
Check the key items listed on the maintenance list.

a. Maintenance checklist

Interval (Month)

1]3 6 |12

Hydraulic system

Check the hydraulic cylinder(s), piston for damage noise and leakage

Check the hydraulic joints for damage and leakage

Inspect the hydraulic oil level, refill if necessary

Refill the hydraulic oil ( 12 month or 1500 working hours )

O W|IN|PF

Check and adjust the pressure valve (OPX15/0PX33)+0/+10%)

Mechanical system

Inspect the fork for deformation and cracks

Check the chassis for deformation and cracks

6
-
8 | Check if all screws are fixed
9

Check mast and chain for deformation and damages, replace if necessary

10 | Check the gearbox for abnormal sound, noise and leakage

11 | Check the wheels for deformation and damages, replace if necessary

12 | Check and lubricate the mast and chain

13 | Check and fill the brake fluid if necessary

14 | Lubricate the grease nipples

15 | Check the function of brake

Electrical system

16 | Inspect the electric wiring for damage

17 | Check the electric connections and terminals

18 | Test the Emergency switch function

19 | Check the electric drive motor for noise and damages

20 | Test the display

21 | Check, if correct fuses are used

22 | Test the warning signal

23 | Check the contactor (s)

24 | Check the frame leakage (insulation test)
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25 | Check function and mechanical wear of the accelerator
26 | Check the electrical system of the drive motor
Braking system
27 | Check brake performance, if necessary replace disc or adjust air gap
Battery
28 | Check the battery electrolytic liquid proportion
29 | Clean the terminals and check for corrosion and damage
30 | Check the battery housing for damages
Charger
31 | Check the main power cable for damages
32 | Check the start-up protection during charging
Function
33 | Check the horn function
34 | Check the air gap of the electromagnetic brake
35 | Test the emergency braking
36 | Test the reverse and regenerative braking
37 | Check the steering function
38 | Check the lifting and lowering function
39 | Check the tiller arm switch function
40 | Check the key switch for damage or normal work
41 | Check the speed limitation switch function
General
42 | Check if all decals are legible and complete
43 | Check if the protective screen and or guarding is not damaged
44 | Inspect the castors, adjust the height or replace these if worn out.
45 | Carry out a test run
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b.Lubricating points

Lubricate the marked points according to the maintenance checklist. The required grease specification is:
DIN 51825, standard grease.
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Fig 16: Lubricating points
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C.Check and refill hydraulic oil

It is recommended to use the hydraulic oil:

* Type: H-LP 46, DIN 51524

» Viscosity: 41.4 — 47

Waste material like oil, used batteries or others must be probably disposed and recycled according to
the national regulations and brought to a recycling company if necessary.

The oil level in the oil tank should not be under the minimum mark for lifting load.

Refill oil from the filling point if necessary.

d.Checking electrical fuses

Remove the plastic cover, the location of fuses is shown in Fig 17. Specification of the fuses is shown in

Table 6.

Table 6: Specification of the fuses

Specification
FU1 10A
FU 2 10A
FU 3 10A
FU 4 10A
FUS5 500A

Fig 17: Location of fuses
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9. TROUBLE SHOOTING

A e If the truck has malfunctions, follow the instructions mentioned in chapter 6.

Table 7: Trouble shooting

TROUBLE

CAUSE

MAINTENANCE

Load lifting failure

Load weight too high

Lift only the max. capacity, mentioned on the
ID-plate.

Battery discharged

Charge the battery.

Lifting fuse failure

Check and eventually replace the lifting fuse.

Hydraulic oil level too low

Check and eventually refill hydraulic oil.

Oil leakage

Repair the hoses and/or the sealing of the
cylinder.

Oil leakage from air
suction

Excessive viscosity of oll

Reduce oil viscosity.

Truck operating
failure

Battery is charging

Charge the battery completely and remove
the main power plug form the socket.

Battery not connected

Connect the battery correctly.

The fuse is faulty

Check and eventually replace fuses.

Battery discharged

Charge the battery.

Emergency button is activated

Deactivate the button by inserting and pulling
the knob.

Only travelling in one
direction

The accelerator and the

connections are damaged.

Check the accelerator and the connections.

The truck only
travels very slowly

The battery is discharged.

Check the state of charge displayed on the
battery indicator.

The electromagnetic brake is
engaged.

Check the electromagnetic brake.

The relating tiller cables are
disconnected or damaged

Check the tiller cables and connections.

Electric system overheated

Stop using and cool down the truck.

Heat sensor failure

Check and if necessary replace the heat
sensor.

The truck starts up
suddenly

The controller is damaged.

Replace the controller.

The accelerator not moves
back toits neutral position.

Repair or replace the accelerator.
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10. WIRING/CIRCUIT DIAGRAM

Electrical circuit diagram
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Fig. 18: Electrical circuit diagram
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Table 8: Description of electrical components

Code Item Code Item
GB Battery 48V S6 Battery extraction monitor switch
S Emergency button SL Mast limit switch
Mt Towering motor SLC Mast speed limit switch
Mp Pump motor SRF Move forward limit switch
Ms Steering motor SRB Move back limit switch
Et Towering controller SRC Speed limit switch for moving back
and forth
Ep Pump controller S7 Lithium battery switch
Es Steering controller D Diode
Ed Display HAl Horn
SQ 0°proximity switch HL1 Warning signal light
SR Steering wheel HL2, HL3 Front lamp
SEAT Seat switch HL4 Brake lamp
FUO1 Fuse 500A FM Fan
AS Accelerator HD Display
SY Key switch HC Camera
Kmt Main contactor SF Flasher
YW Lowering electromagnetic HLS Left signal light
valve coil
YB Electromagnetic brake HL6 Right signal light
B AC converter HL7 Reversing light
SA Pedal switch HA2 Buzzer
FU1~FU4 Fuse 10A K1 Brake relay
S1 Horn button K2 Astern relay
S2 Lamp button EM CAN communication
S3 180°/ 360°switch EV Valve control
S4 Brake switch
S5 Travel speed limit switch
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11. HYDRAULIC DIAGRAM
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Fig. 19: Hydraulic diagram
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12. DIAGNOSTICS AND TROUBLESHOOTING

These controllers detect a wide variety of faults or error conditions. Faults can be detected by the
operating system or by the VCL code. This section describes the faults detected by the operating
system. Diagnostics information can be obtained in either of two ways:

(1) by reading the display on a hand-held or PC programmer or

(2) by observing the fault codes issued by the Status LEDs. See Table for a summary of LED display
formats.

The pair of LEDs built into the controller (one red, one yellow) produce flash codes displaying all the
currently set faults in a repeating cycle. Each code consists of two digits. The red light flashes once,
indicating that the number of times the yellow light flashes below is the first digit of the fault code, and
the red light flashes twice, indicating that the number of times the yellow light flashes below is the
second digit of the fault code.

Example: red light flashes once, followed by yellow light flashes four times.Then the red light blinks twice,
then the yellow light blinks twice, so the fault code is 42. Please refer to the list of fault information in this
manual for relevant fault codes and causes.

In the fault menu of the programmer, the words Throttle Wiper Low will be displayed if the accelerator
output is low.

The controller's two LEDs will display this repeating pattern:

RED YELLOW RED YELLOW
* wle Wl * * wWle sl W1
flﬂ ’Iﬁ flﬁ flﬁ flﬁ

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

The numerical codes used by the yellow LED are listed in the troubleshooting table, which also lists
possible fault causes and describes the conditions that set and clear each fault.

Summary of LED display formats
The two LEDs have four different display modes, indicating the type of information they are providing:

DISPLAY STATUS

Controller is not powered on/ vehicle has dead battery/ or

Neither LED illuminated
severe damage.

Yellow LED flashing Controller is operating normally.

Yellow and red LEDs both on solid Controller is in Flash program mode.

No software loaded, or an internal hardware fault detected by
Red LED light on solid the Supervisor or Primary microprocessor. Cycle KSI to clear.
Reload software or replace controller if necessary.

39




Controller has detected a fault. 2-digit code flashed by
yellow LED identifies the specific fault; one or two flashes by
red LED indicate whether first or second code digit will follow.

Red LED and vyellow LED flash
alternately

Troubleshooting

The troubleshooting chart provides the following information on all the controller faults:

« fault code

« fault name as displayed on the programmer's LCD

« the effect of the fault

* possible causes of the fault

« fault set conditions

« fault clear conditions.

Whenever a fault is encountered and no wiring or vehicle fault can be found,shut off KSI and turn it back
on to see if the fault clears. If it does not, shutoff KSI and remove the 35-pin connector. Check the
connector for corrosion or damage, clean it if necessary, and re-insert it.
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1232SE drive controller and pump motor controller troubleshooting table

PROGRAMMER LCD DISPLAY

CODE EFFECT OF FALLT POSSIBLE CAUSE SET / CLEAR CONDITIONS

12 Controller Overcurrent 1. External short of phase UV, or W motor | Set-Phase current exceaded the curment
ShutdownMolor, conneclions. measurem ent Kmit.

StuidownMainContactor; 2. Malor parame’ers are mis-unad. Clear: Cycle K51
gﬁm“ 3. Contraller defective.
FullGrakea. ' 4. Spead encoder naisa problams.

13 Current Sensor Fault 1. Leakage 1o vehicle frame from phase U, | Set-Controller cusent sensoes have invalid offset

ShutdownMolor, \[ or W {shartin molor stator). reading.
StuidownMainContactor; 2. Confraller defective. .
StudownEMBrake: Clear-Gycle W51
ShutdownThrotte;

Fulifrake.

14 Precharge Failed 1. See Manitor menu » Batiery: Capacitor | Set- The precharge failed to chame he capacitor
ShutdownMolor, Valtage. hank.

ShuiiowrainGontactar, 2. Extenal load on capacitor bank (B+ Clear: Cycle Infedock inputt ar use VCL function
ShuldownEMErake; connection terminal) that reventsthe | Foanie Frechargey.

ShuidownTiro e capacitor bank from changing.

Fulifrake.

15 Controller Severe Undertemp | 1. See Maritor menu » Controller: Set-Heatsink temperature below -40°C.

ggﬁﬁ"“ - , L”w I Clear- Bring he atsink temperature above -30°C,
' . res nana ma i 3

i IE“"E“JI :’“ mﬂmu.mﬂﬂﬂg and cydla intrlock or K3

ShutdownThrotte;

Fulifrake.

16 Controller Severe Overlemp 1. See Marnitor menu = Controllar: Set:-Heatsink tamperature above +35°C.
ShutdownMolor; Temperatura. .

; Giear-Bring heatsink temperature below +35C,
StuidownMainContactor; 2. Contraller is operating in an extreme ; :
e iy Conpler and cycle interock or KS.
ShutdownThrotte; . .
oy 3. Excessive load on vehicle.
4. Impropar mourtting of contraller.
17 Severe B+ Undervoltage 1. Battery paramelers ane misadjusied. Set-Capacitor bank valtage dropped below the
o diive lorgue. 2. Non-conftraller system drain onbattery. Sevara Undarvallage limit {ses page 25) with FET
3. Battery resistance oo high vicge enabied.
4. Battery disconnecied while driving. Clgar: Bring capaciior valtage above Severe
Undervaltage limit.
5. Soe Manitor menu » Batiery: Capacitor
Valtage.
6. Blown B+ fuse or main contacior did not
chase.

17 Sevare K5I Undervoltage 1. See Manitor menu » Batiery: Keyswitch | Set-When balow Brownout Voltage for 2 seconds
No action. Valtage. fsea Table D-1).

2. Non-confraller system drain onbattery’ | Ciear-Bring K51 valtage above Brownout Voltage.
gircuit wiring.

3. K3 disconnecied while driving.

4. Blown K51 fuse.

18 Severs B+ Overvoltage 1. See Manitor menu » Batlery: Capaciter | Set-Capacitor bank voltage exceaded the Severs
ShutdownMolor, Valtage. Dvarvaltage mit (see page 25) with FET bédge
ShuidownMainContactor; 2. Battery parameters are misadjusied. enabled.
gﬂfmﬂmt 3. Batiery resisiance o high for given Clear-Bring capacitor vallage below Savers

. ' regan currant. Owarvaltage limit, and then cycla K51,
) 4. Batiery disconnaclad whila ragan
traking.
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PROGRAMMER LCD DISPLAY

Ext Suppiy Cumen.

CODE EFFECTOF FAULT POSSIBLE CAUSE SET /CLEAR CONDITIONS

18 Severe K5 Owervoliage 1. Incomect {io high) batiery-woiage Sat: W51 wolita ge eceed ed Severs (nemioliage imil
Shutoky wn idainContacior; 2. 5o Monitor menu » Batiery: Keyawich ﬂﬂﬁmm *
e —

. Yoo 25, Sevvers (Dnenioitage)
MEM""'M- Nette: Prevents the Main Contacter closus f | ™ 7%
: Sl ks geater fian the Seere Dvenaoliags
et
22 Confroller Owerlemp Cuthack | 1. S== Moniior menu = Confroler: et Heatsink fampemature ecesdad 85°C.
Reduced drive and brake fomue. Temperature. i
(Tgar: heatsink femperaiurs below 85°C.
2. Confrolier ks periormance-lmied 2t fis g
femperaiure.
3. Comirolier k5 operaiing in an exirame
ST ST
4 Bocessie bad on wehids
5. improper mounding of conirolier,
23 B+ Undervoliage Cuthack 1. Wormal operation. Fault indicies e St Cepaditor bank voltage dropped below e
Reduced orve inrgue. batiedes need mcharging. Coniroller B | Undervoliage mitjzoa page 25) with e FET
periormancs Bmied &t s aitage. g e enahled.
2. Batiery parametess are misadjusied. (ear: Bang capacior witege above he
3. Mon-contmller sysiem drain on batiery. | Undervoliage Bmit
4. Batiery resistance foo high.
5. Batiery disoonnacied whils driding.
i, Sea Moniior menu = Batiery: (epadtor
Valtage.
7. Bown B+ fus= or main contecior did nd
Cloes.

24 B+ Overvoliage Cuthack 1. Wormal aperation. Fault shows that regen | Set Capadior bank vollage excesded fia
Reduced brake tomue. Note: This | braldng cunenis deated e battery ilnenioliage Bmit (zas page 25) with the FET bridge
fawk is dediarsd onily wien the wollage during regen breidng . Contmiller | anabled.
coniroifer & runmng i regen. k= perfoamancs Bmited &t thisvoltsg e, (lear: Bang capactor witsge bebow e

2. Batiery perameters ars misadusisd. el 208 it
3. Batiery resistancs too high forgien

Fegen curEnt

4. Batiery disoon necied whills reagen

braiing.

5. See Moniior menu » Batiery: Capadior

valtage.

25 +5V Supply Failura 1. Exiemnal load Impedance on the +54 Sat +5V s pply | pin 26) oulsids the 5 Ve 10%
Mone, unikss & Aol aciion is supply {pin 26) & oo bow. EngE.
programmed in VCL. 2. Ses Moniior menu » ouipuis: 5 Volis and

(Tear: Bang wolizge within rangs.

Digital Out & Open/Short
Digyiaf Cuiput & driver wil o

[T (Y.

1. Exiernal koad impedance an Digital
Ouiput & driver fpin 19) ks 1oo low.

Sat- Digital Ouiput & dpin 19) curent encesded 1
Amp.

Ciaar: Remeady the ovemument cause and use the
WL funclion Sef_ i) io tum e dever on

again.

Digital Out 7 Open/Short
Dhgitaf utput 7 driver will ot

i o

1. Exiemnal load impedance on Digital
Owiput 7 driver {pin 20) is foo low.

St Digital Owiput 7 pin 20) cureni eacesdad 1
Amp.

(lear: Remedy the ovemument causes and use the
WL funcion St Mg fo tum e dever on

again.
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PROGRAMMER LCD DISPLAY

CODE EFFECT OF FAULT POSSIBLE CAUSE SET/ CLEAR CONDITIONS
28 Motor Temp Hot Cuthack 1. Mofor tamparatura is at or abawa the Let Malor lemparature & at or ahova fa
e dve ed dive lorque. prog=mmed Temparatura Hotsatting, Tempanatura Hot pammeter setting.
and e cumant i baing cutback. Clear- Baing the mator 1 e within range.
2. Moor Tamparature Contral Menu '
paramaiars am mis-tunad.
3. 5aa Maonilor mamnu = Molor: Tempearatura
and = Input=: Analag 2.
4. F the apphcabon doamn't use a mator
fharmisior, Tamp Comgpensalion and Tamgp
Cuback should ba programimead 0.
29 Motor Temp Sansor Fault 1. Mofor thamistor i not connactad Set Moior fharmishor input (pin &) is at the waliage
MaxSpeed reduced (105 Limied |  propardy. 2l {0 V or 10V).
Operafing Strategyl and molor | 2 if the application doesn't usa a mator A
temperatire cuthack oisatied tharmistor, Motor Tamg Sensor Enabile 3.,"_.1?1,&““ motor thermistor input voltage
should ba programmead Off.

3. 5aa Manilor manu = Miolor: Tempearatura
and = Input=: Analog 2.

N Coil1 Driver Dpan/Short 1. Opan ar shart on driver load. Set Drivar 1 fpin §) is aithar opan or shoried. This

St v nDriver . 2. Dirty connacior pins. fault can be sat anly when Main Enabls = Off.
3. Bad ciimps or faully wiring. Cigar: Cormct opanar short, and cycle driver.

H Main Open/Short 1. Opanar short an driver load. Lt Main contactar drivar (pin 6] i aifhar apan
ShutcownMoior; 2. Dirly connacior pins. ar shorted. This f3ult can be =1 anly whan Main
g:ﬂnmhﬂ:m 3. Bad cimps or fauly wiring. Enatlla = 0n.

S]‘in!!lti "njﬁnlm!n!lml Clear: Commct opan ar shart, and cyda driver
Fuaifirake.

32 Coil2 Driver 0pan/Short 1. Opan ar shart an drifver baad. Sot Driver 2 fpin 5) is aithar opan or shored. This

St vy nDrver2. 2. Dirty connecior pins. fault can ba sat anly whan EM Bzka Typa = 0.
3. Bad cmgs or faully waring. Cigar: Cormct opan or short, and cydla drivar.

32 EMBrake Opan'Short 1. Opanar shart an drifver baad. Set Bactromagnafic braka driver (pin 5) ks aither
ShutdownEMEBrake; 2. Dirty connecior pins. open or shortad. This fault can be sat anly whean BM
Eﬂmnm 3. Bad ciimgs or fauly wiring. Bzka Typa =0.

EIral. Cigar: Cormct opan or short, and cydla drivar.

3 Coil3 Driver 0pan/Shaort 1. Opan ar shart an drifver laad. Set Dviver 3 fpin 4) is aithar opan or sharled.

i 2. Darty connacior pns. Ciear: Carmct apan or shart, and cycle driver.
3. Bad cimps or faully wiring.

34 Coail4 Driver Dpen/Shart 1. Opan ar shart on driver load. Satt Deiver 4 fpin J) is aithar opan or shorlad.

Shuédbwniriverd. 2. Darty connecior pins. Clgar: Carmct opan or short, and cydla drivar.
3. Bad cémps or faully wiring.

A5 PFD Open/Shart 1. Opan ar short an driver load. Let Propartional drivver (pin 2) s aither apanor
EhoddownD. 2. Dirly connacior pins. sharfed.

3. Bad cémgs or faully waring. Clgar: Carmct opan or short, and cydla drivar.

36 Encoder Fault 1. Molor ancoder fallura. Set Molor ancoder phasa fallure detected.
a"’“";‘“‘ﬂm""'ul-' 2. Bad climps or faully wiring. Clear- Eifver cycle KSL, ar if parameter LOS Upon
o : 3. 5aa Maonilor manu = Molor Molor RP. | Encoder Faull= 0n and infedack has bean cyclad,

fhan tha Encodar Fault is daarad and Encodear LOS
fault jcode 99 is sat, allowing Emiled mobar contml.

1 Sin/Cos Sensor Fault 1. SinfCas sanzar falura. Set Graater than Sin_Cos_Faull_Threshald %
St dovw nEM Brake 2. Bad ciimps or faully wiring. diffaranca from expacted walue batwaan two phazses
Mofor disabled. saan § fimes within ona scond.

3. Saa Moniior manu = Molor Moior RPRL.

Ciear: Cycla KA, or VO msat, or Enry indo LDS
miada if enallad, jor antry into an ACIM auto-
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CODE EFFECT OF FAULT POSSIBLE CAUSE SET /CLEAR CONDITIONS
7 Mator Opan . Motor phasa ks apan. Set Malor phasa U, V, or W deleclad apan.
Shutdow abctor, . Bad cximps or faulty wirin
ShutdownMainContacior g, oo Gycie 1L
ShutdownEMBraks;
Shoddow nhrotte;
Fudifirake.
e Main Contactor Weldad . Main contacior fips are walded cosad. Set: Just prior io e main contacior dasing, e
Shutdow Molor; . Motor phasalorV is discomectad ar capacior bank voliage {B+ connaction fenminal)
Lt dow aManCo macion apen. was loadad for 2 short ime and the waltage did not
gﬁf“"”’ﬂ‘ﬂ’“”ﬁ!!,“ . P alternate voltage path such as an | dScharge.
FulBirah " ’ exfemal prachame resstor) is providing | Clsar; Cyclla
) acurmnt o fe capaciior bank B+
connaction fanminal).
39 Main Contactor Did Not Closa . Main cantacior did notclose. Set With e main contacior commanded clasad,
Sl'i[tlil'ln'ﬂ"liﬂ' . Main comtacior ips are adized, bumead, fha capacitor bank waltaga B+ connachon tarminal)
Shodcow aManComtacion or natmaking good contact * did notcharge fo B+.
ShutcownEMBrake; . Extarnal boad an capaciior bank (B= Clear- Cycle KS.
i comaction ferminal) thal preven'ts
FoiiHrake. citor benk f ch |J "M comiacio: may need 1o be opcled eleciicaly &
R Tom changsng- mechanically o ram oie 3y non-onduc e matedal o
. Bdown B+ fuse. e Hge Lbe mduced voltage 2.9, 12Y) 1o prevent Bp
damage Trcugh excessive andrg.
41 Throttle Wiper High . 5aa Moniior menu = inpuis: Throtla Pot | Set Throtlla potwipsr (pin 18) valtage i highar
St ow nhrodtie. . Throtthe pat wiper woltage too high. fhan the high fBult fhieshald jcan ba changad with
e VL function Selup Fol Feuiis().
Cigar: Bang fhrotile pot wiper soltage balow fa
fault fimshald.
42 Throttle Wiper Low . Saa Monilor manu = input=: Throtlla Pol. | St Throtlia patwipsr (pin 16) valtage i kowar fhan
Lt dow nThrodtie. . Thrattle pot wiper woltage too low. fha low fault fireshold {can ba changad with ha
VL function Selup_ Pod_Fauftsg).
Ciear: Bang frotile pot wipsr soltage abova fa
fault fimshald.
43 Pot2 Wiper High . Saa Monilor manu = Input=: Pot2 Raw. Set Pot2 wipar fpin 17) valtaga is higher fhan fha
Fuiifrane. . Pot2 wiper valtage 1oo high. Figh fault threshold jcan be changad with fha WL
function Selup P Fauils().
Cilgar; Baing Pol2 wiper valtaga balow the Bult
fimshald.
44 Pot2 Wiper Low . Saa Monilor manu = nput=: Pot2 Raw. Set Pot2 waper fpin 17) valtage is lowar than tha
[Fuiifrane. . Pot2 wiper valftage 10 kow. bow fault threshald jcan ba changed with the VCL
function Seiup_ PR_Fauds().
Cigar: Baing Poi2 wiper valtage abowe fha fault
fimzhald.
45 Pot Low Over Curment . Saa Manilor manu = Ouipuls Pot Low. Let Potlow fpin 18) currant excaads 10 mA.
ShutcownThrodie; . Cambined pot resistance connected © | jar- Clasr nat low avercurment condiion and
Fuifrake. pat low s too low. K9 ? oydle
46 EEFROM Failure . Fallura 1o weile fo EEPROM meamary. Set Confraller oparafing system fried toweita lo
Shutcow mkotor; This can ba caused by EEPROM mamary | EEFROM memarny and failled.
Shtdow aMamlomacion wriles infiated by VL, by the CAN Clear: Download the cormect software (05) and
Lt dow nGMErak e s, by adusting ppamste s with the — ter datault = tings inta the
Lt dow nThrodtis; progeammer, o by laading new softwara ol gni cyda KSL
St cowy raivd erioc; inio the contrallar.
St o rlriver 1
St dow nlriver?;
Shoddow nlver3;
St o lriverd;
Shutdownf D

ik,
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PROGRAMMER LCD DNSPLAY

CODE EFFECT OF FAULT POSSIBLE CAUSE SET/ CLEAR CONDITIONS
47 HFD /Sequancing Fault 1. KB, inferlock, dise clan, and ot Set HPD High Padal Disabla) or saquancing fault
St downTirot e, inus appliad inincomact saquanca. causad by incormact saquance of K51 interlock,
2. Faulty wiring, crimps, or swilches at ¥51, | dinaction, and throtle nputs.
imarbck, dirachon, or fhmfils inputs. Ciear- Reapply inputs in correct sequence.
3. 5aa Moniior manu = inputs

47 Emear Rev HFD 4. Emangancy Revamsa aparation has Lt At the conclugon of Emangancy Ravamsa, fa
ShitdownThrodtie conchudad, but tha throtla, forsasd and | fault was sat bacausa vanous inputs wara not
Lt dow nEMBrate. Evarsa inpuis, and infedock hawa nat mumnad o nautal

hesnretumed b nedral Clear- FEMR_interlock = On, chear e ineriock,
fimitle, and diraction inputs. if EMB_iniarock = O,
clar the thmtile and diraction inputs.

49 Parameter Change Fault 1. This & a sale ty fult causad by a change et Adpstmeant of a parameter setfing fhat mquiss
St cdow oo, in cavtain parametar setfings so hattha cycling of K51
Shdtcow nManComtacion, weihicha willlnot oparate until K3 ks cyclad. Claar: Cycla KL
LhitdownEMGrake; For emampla, if 3 usar changas the Throttie )

ShotdownThrodie; Tpe this tault wall appear and regquire
Fuiifirake. gycling k31 befom the wahick can oparaia.
51-67 OBEM Faults 1. Thasa faults can be dafinad by tha Set Sea DEM documeantaBon.
(S OEM documenis bion.) 0EM and are implamanad in e
anplication- spacific VCL code. Sea 0By | ClEa™ S0 DEM dacumenta Ban.
documentatian.

64 VCL Run Time Ernor 1. VL code encounfesd a runfimea VCL Sett Runfima VL coda anor condiian.

Shodcow iModor; anor. . _
. - Cilgar: Edit WCL application software fo fix ths amor
SRuchinlisinContacig 2. 5ae Monitor manu » Confraller: VOL BTor | congifion; fﬂ:unmmrﬂudmmmd
Shutdow nEMBrake; Module and VCL Ermar. This amar can hen | maiching parameter defaults; cyde K51
Shutcownihrodis; be compamd to tha runfime VCL module
S cowy it erioc; ID and arror code definfions found in the
S]‘u.ﬁ:hwﬂujrrl; gpacific 05 systam information file.
St o nlviver;
Shodcow nlriver 3;
St cioww nlriverd;
Shutdownfil;
Fuiifirake.

69 External Supply Out of Range | 1. Exlemal load an tha 5V and 12V suppliss | Set The axlemal aupply cumant jcombinad cumant
Nore, unless & Gult aclion is draws aifhar too much ar foo litla usad by fha SV supply fpin 26] and 12V supply
programmed in WL currant. jpin 25]) i=s afthar graster than thaupper curant

2. Fault Checking Manu parametars Ext fhmshald or lower than the lowar currant threshald.
Supply Max and Ext Supply Min am Tha twa thresholds ara dafinad by the Extamal
mits- funed. EJ“_JI'_.'Haxmd Exiemal Supply Min parameter
3. Sae Monitor menu » Ouiputs: Ext Sypply | 220095 age 54
Currant. Clar Bang the extamal supply curmant within ranga.
Fll 05 Ganeral 1. Infarmal caontrollar fault. Set intamal contraller fauli delecied.
Shut i iMolor; Cliar-
Lt downEMBrake;
LhotdownThrodtie
S dowy it erioci;
S clowy v 7
St doww nlriver;
Shoddow nlviver3;
St ciowy mliverd;
Shut il
Futifirake.

72 FDO Timeout 1. Timea batayaan CAN PD0 messages St Tima beatwaan CAN MDD messages racaivad
ShddownThrotle; mcaivad anceadad the PDD Timaout axcaadad fa PD0 Timaout Pariod.

CAMMMT Sefes=iin Pexind.

Pre-operaiorel.

Ciear: Cycla KS or racaive CAN NMT messaga.
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PROGRAMMER LCD DISPLAY

CODE EFFECT OF FAULT POSSIBLE CAUSE SET / CLEAR CONDITIONS

73 Stall Detected 1. Stallad mator, Let Mo malor ancodar mavameant dataciad.
:"“"-'“;"“E"ml vk 2. Motor encoder failure. Clear: Eifver cycle K51, ar if parameter LOS Upon
le | Mode o o LOE 3. Bad cimps or faully wiring. Encodar Fault = Onand Interlock has bean cyclad,

it % 4. Problams with power supply for the fhan fhe Sl Detactad Bult is daared and Encoder
{Limiled] Opemniing Siralegy). ol encnder LOS fauk {cods 93) is sat, alowing limited mator
5. See Manitr manu = Molor: Motor e, | S0trdl
74 Fault On Other Tracion 1. Dzl Drive fault 508 Dual Deva manual.
Controller

75 Dual Sevare Faukt 1. Dual Drive fault 50 Dual Deve manual.

EE) Supervisor Fault 1. The Suparsisar has defected a msmaich | Set Miemaiched redundant readings; damagead
Shutdov oo, inredundant madings. Supardsar;, illagal swilch inputs.
ﬁ;‘ﬁm 2. Internal damage to Supanvisar Clear: Check for noise or valtage dift in all switch

TEMErahe,; ITIC KO pNOCES=0L. inpus; chack connacBons; gycla K3
St dow niTarode; - -
Shutcow i 3. Swilch inputs allowad io ba within
Shutdownih .mn?_: uppar and lowear Thsshaolds for over 100
Shutdownl 2‘_ milizacond . {for racuming amoes, chack

i) fha zedtchas for mosum).

Shuddownlriver3;
Shoddownlriverd;
ShuddownfDt
FuiiBrake.

78 Supearvisor Incompatible 1. The main (X5 ks not compatinle with fe | Set incompatitle software.

Shobdwrtior, Suparvisor 5. Clear: Load property maiched 05 code or update
Sttt cow nanComtacion the Supervisor code; cyc KSI
ShuddownEMBrake; ' '
St dow niTarodte;

St dow il erioc;

Shuddownlriver];

Shuddownlriverd;

Shuddownlriverd;

St dow nlriverd;

ShuddownfD;

FuiiBrake.

a2 Bad Calibrafions 1. Inlermal contraller fault. Set Intamal contrallar fault delecion.
ShutdownMolor; A -

ShutdownManComacior - Oycle KL
ShutdownEMbrake;
Lo cow nlarodtie;
FuiiBrake.

43 Diriver Supply 1. imemal contralier fault in e waltage Set Internal controllar fault defecion.
St clow e e aupply for fha driver circuits. -
ShutdownMainContacior Clear: Cycla KAL
ShuddownEMbrake;

St dow nTarodts;

FuaiErake.
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CODE EFFECT OF FALLT POSSIBLE CALUSE SET / CLEAR CONDITIONS
a7 Motor Characterization Fault 1. Motor characterinafion fallad during Set Molor chara cleriration failad during the malor
Shtcow olor; charad ferization process. Sae characlerization procas.
Shoddow manComacior, Monitor manu = Confrallar. Mofor Mormally causad by fuming aff
Shoddow nEMBrake; Charactarization Emor for causs: Moior_Characiesdzation_Test_Bnabla befiara
Statcow nTarodie; 0= squanding amr. Nomally causd numing test Neads contraller rast
Fuiliiraken. by tuming off Motor CharacteriaBon | pisar- Canmct fault; cyda KSI, or VCL reset.
Test Enabla bafare mumning fha test
1= ancodar signal ssan butstep si= not
auio-datacted; sat up Encodar Staps
i uailly
2= moior tamp sanzor Bult
3= moior lemp hotcuback Bult
4= controllar ovedamgp cuthack fault
5= contraller undariamp cuthack fault
6= undarvaltage cutback fault
7= =vanagvarvalage fBult
8= ancodar signal not sean, ar ana o
bofh channals missing
9= molor params fers out of
charackedzafon ranga
A = SinfCos sansar not faund
H = phasing not detactad
22 = SinfCaos sansar charactarizaion
failura
23 = stariad characterizfon pooadura
while motar notating.
44 Encoder Pulse Count Fault 1. Encodar Staps paramefer doas not Set Detactad wrang Setfing of the Encoder Seps
Shtcow olor; maich the aclual mofor encodear. parama e,
ﬁﬁgmam , Clgar: Ensura the Encodar Steps [nnmahr
ShutcownThrotie: maiches the actual ancader; cpda K51
Shod dow il erfoci;
Shotcow nliviver;
Shotcow nliiver?;
Shotcow nlirver3;
Shotcow nliriverd;
Shotdow nfilt
Fuiifirake.
a9 Motor Type Fault 2. Tha Malor_Type paramater valuaisout | Sed Molor_Type pammeter is 54t fo an illsgal
Shtcow olor; af mnga. walua,
Shoddow nlanComacion
ShutcowrEMBrake: Ei“dﬂ_Tmhmrmimmdq'da
Shoddow nThrodie; '

Fuaifirake.
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EEFECTOF BAULT POSSIBLE CAUSE SET / CLEAR CONDITIONS
VCL/OS Mismatch 1. Tha VCL software in fhe contmller Set-VCL and 05 software do not maich; when K3
Stwidiown Mo ior; does not match the 05 softwarain fha cydlas, a chack is mada o vanify thatthay maich
ShuidownMainCon ctor; contralar. and a fault is issued when they do not.
SieitinnEREake; Clear: Dawnload e comect VCL and 05 saftware
Sbinn Xroky; it e contrale
Stuidowninterbok; '

St idhovm Driver 17

St icfovm Driver:

St idovn Driverd:

Shu i ovwn Driverd:

StwidmanfD;

FuiiBrmake.

EM Brake Failed to Sat 1. Viahiicde movement sensad after the BM | Set- After the EM Brake was commanded tosat
St i own EMBrake; Braka has baen commandad 1o set. and fime has elapsad to allow the brake to fully
Shuidown Thro ik, 2 EM Bzks will nathald ®e motar fram | @00, vehicla mavamanihias bean sanzad.
ml-tﬂmhermﬁm rotating. Clear- 1. Acfivate the Thmttle EM Brake type 2).

2. Acfivate the Intarlock [EM Braks type 1).

Encoder LOS (Limited 1. Limited Oparafing Strateqy (L05) contral | Set-Encadar Fault jcoda 36) ar Stall Detaciad (coda
Operating Strategy) miada has bean activaled, asaremlt of | 73) was actrated, if prametar LOE Upan Encoder
Erfier LG mrirad mode, aithar an Bncodar Faull {Coda 36) or a Fault = 0n and Infarlock has baan cydad, than tha
Stall Datected fault (Coda 73). Encoder LS (code 93) contral mode is activated,
2 Moo encoder Eillure, alawing Emited mator cantral.
3 Bad crimps or faulty wiring. Clear: Cycla K51 or, if LIS made was acfivated by
4 Viehice is mdt]' tha Sl Datectad faull, claar by ansuring ancoder
) sanses propar opamfion, Motor RPM = 0, and
Thratla Command = 0.
Emer Rev Timeout 1. Emargancy Revarsa was acfvabed and Lel- Emangancy Revarsa was aclivated and ran
Lt i ovn EM Brake; conchudad bacausa fha EMR Timaout until fha EMA Timaout timer expismd.
Stwidiown Thro itk timer has expired. Ciear: Tum fhe amangancy mvarsa input Off.

2 Tha amargancy revarsa input is stuck
On.

Hiegal Model Numbsar 1. Modal_Number variable contains illegal | Sed-llagal Modal_Humber vadakble; when K3

St iclown Mo lor; valua. cycles, a chack is made o confirm a legal Modal_
Stwidman MunConBcior; 2 Boftwam and hardware do not mabch, Humbar, and a fault i iE=uad if ona is not found.
St il ovn EMBrake; 2 Confoller defactive. Claar- Downdoad appropriate software for your
Shuidown Throt; contmiler madel.

it ke,

Parameter Mismatch 1. Dual driva enabled on only ona comrollar. | Sed-Whan the Dual Drive softwars i anablad,
Stwidown Mo lor; 2 Incarrect position feadback type chosen | the confroller mustbe setto eifher Spead Mode
StwidownMeimGon clor; fior mator tachnalagy in use. Exprass ar Spead Mode; ofharaisa fhis Bult is sat
SeEionnENERNY; 3 Dual drive is enabled intorquemade. | Motor Tachalogy=0 must be paimd with Feadback
Stwidiown Thro i, Type=1,and Motor Tachnobgy=1 must ba paisd
Fruiigie ke, with Feadback Type=2; atharwis this faull is sat.

Clear: Adpust parameatars fo appropriade values and
cycla K51
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13. Technical data for US market

Drawing see page 6
Table 9: Main technical data for standard version (US market)

Type sheet for industrial truck acc. to VDI 2198

1.1 | Manufacturer (abbreviation) NOBLELIFT
1.2 | Manufacturer’s type designation OPX15
N2 Drive: electric (battery type, mains, ...), diesel, petrol,
S 1.3 Battery type
c fuel gas
;Em 14 Oorzirfgi)éktgrpe. hand, pedestrian, standing, seated, Seated
g 1.5 | Rated capacity/ rated load Q (Ibs) 3300
g 1.6 | Load centre distance c (in) 23.6
'3 1.8 | Load distance, centre of drive axle to fork x (in) 5.7
1.9 | Wheelbase y (in) 71.7
1.10 | Contre drive wheel/ Counter weight z (in) 10
\évﬁti 2.1 | Service weight (with battery) Ibs 13889
3.1 | Tires Polyurethane (PU)
o 3.2 | Tire size, front (load wheel) DOXW (in) 15.75x5.98
§ 3.3 | Tire size, rear (drive wheel) OXW (mm) | 12.99x7
6 3.5 | Wheels, number front/ rear(x=driven wheels) 2/1x
3.7 | Tread, rear b11 (in) 52.83
4.2 | Height, mast lowered hz (in) 169
4.3 | Free lift hz (in) 119
4.4 | Lift hs (in) 374
4.5 | Height, mast extended ha (in) 424
4.7 | Height of overhead guard (cabin) he (in) 87
4.8 | Seat height relating to SIP/ stand height h7 (in) 44
" 4.19 | Overall length l1 (in) 130
é 4.20 | Length to face of fork I2 (in) 120
é 421 | Overall width bi(in) | 50/60
a 4.22 | Fork dimensions DIN ISO 2331 s/ el | (in) 1.97/4.92/45.28
4.23 | Fork carriage ISO 2328, class/ type A, B 2/A
4.24 | Fork-carriage width bs (in) 33.9
4.25 | Fork spread bs (in) 10.2/ 32.7
4.27 | Width across guide rolls bs (in) 63
4.29 | Reach, lateral b7 (in) 52
4.31 | Ground clearance, laden, below mast mz (in) 2.95
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4.32 | Ground clearance, centre of wheelbase mz (in) 2.95
4.33 | Aisle width for pallets 1000%1200 crossways Ast (in) 66.9
4.34 | Aisle width for pallets 800x1200 lengthways Ast (in) 66.9
4.35 | Turning radius Wa (in) 82.7
4.42 | Pallet width b1z (in) 47.2
4.43 | Pallet length ls (in) 31.5/47.2
5.1 | Travel speed, laden/ unladen mph 5/5.3
5.2 | Lift speed, laden/ unladen mph 0.45/0.67
% 5.3 | Lowering speed, laden/ unladen mph 0.89/0.89
% 5.4 | Reaching speed, laden/ unladen mph 0.34/0.34
E 5.8 | Max. gradeability, laden/ unladen % 5
5.10 | Service brake Regenerative braking/hydraulic braking
5.11 | Parking brake Electromagnetic Braking
o 6.1 | Drive motor rating S2 60min HP 9.38
§> 6.2 | Lift motor rating at S3 15% HP 16.75
.g 6.3 | Battery acc. to DIN 43531/35/36 A, B, C, no A, 9PZS900
% 6.4 | Battery voltage/ nominal capacity Ks (V)/(Ah) 48/900
w 6.5 | Battery weight Ibs 3417
© 8.1 | Type of drive unit Three-phase AC
§ 8.2 | Operating pressure bar 150
E 8.3 | QOil volume I /min 40
% 8.4 | Sound pressure level at driver’s seat dB (A) <70
< 8.6 | Steering design Electronic steering
Note
Table of working device parameters of OPX15
Designation Lift Free lift Height, mast lowered | Height, mast extended Weight kg
hs mm ho mm himm hamm
217 66 116 267 87
Three stage 256 79 129 306 92
mast FFL 295 93 143 345 97
(Full Free Lift)
335 106 156 385 102
374 119 169 424 106

Note
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CE-DD-003
14. Declaration of Conformity (valid for sale in the EU)

[GB] Original CE Declaration of conformity

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

[D] Original EG- Konformitétserklarung

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

[E] Original DECLARACISN DE CONFORMIDAD CE

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

[F] Originale DECLARATION DE CONFORMITE CE

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

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

[P] Original DECLARACAO DE CONFORMIDADE CE

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

[1] Originale DICHIARAZIONE DI CONFORMITA CE

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

[BG] Opurunaned EBPOMNMEUCKA OBLUHOCT - OAEKNTAPALIUA 3A CLOTBETCTBUE

C HacTosALWOTO NoanuncanoTo Nuue Aeknapupa, 4e nocoyeHarta malimHa otroBaps Ha [iupektvea Ha EO 2006/42/EC (OupekTuBa 3a mawwuHmn) n 2014/30/EU
(EnekTpomMarHuTHa cbBMecTUMOCT, EMC), BKMIOUYUTENHO TEXHUTE 3MEHEHUS, NPEBEAEHUN B HALMOHANHOTO 3aKOHOAATENCTBO Ha CTPaHUTE-UIIEHKN.
MoanucanoTo nvue e NUYHO YNMbIIHOMOLLEHO a CbCTaBs TEXHUYECKUTE JOKYMEHTU U AeKnapupa, Ye ca NPUIoXeHu crnegHuTe cTaHaapTw, BKIOYUTENHO
CbAbpXalLMTe CE B TSX HOPMATUBHM NpoLesypu:

[CZ] Original EG - PROHLASENI OSHODE

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

[DK] Original EF-OVERENSSTEMMELSESERKLARING

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

[EST] Originaal EL vastavusavaldus

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

[FIN] Alkuperdinen EU-YHDENMUKAISUUSSELOSTUS

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

[GR] NpwTéTUuTro AHAQYHEXYMMOP®QIHZEOK

O uttoypd@ovTog dnAWvel e TO TTAPOV OTI TO CUYKEKPIMEVO WNYAvNUa ouppop@uwvetal e Tnv Odnyia 2006/42/EK (Odnyia Mnxavwv) kai 2014/30/EE
(HAekTpopayvnTikr) ZupBatotnTta, EMC) cuptrepIAauBavouEéVWY TwV TPOTTOTTOINCEWY TOUG OTTWG £XOUV LETOPPACTEI OTNV €BVIKA vOopoBEeTia Twv Xwpwv peAwv. O
UTTOYPAQPOVTOG €ival aTopIKa £E0UCIOO0TNHEVOG VA CUVTAEEI Ta TEXVIKA £yypa@a Kal SNAWVEI OTI £XOUV EQAPUOTTEN Ta akOAouBa TTPATUTTA, GUUTTEPIAAUBAVOUEVWY
TWV KAVOVIOTIKWY SIGSIKATIWV TTOU TIEPIEXOVTAI GE QUTA:

[H] Eredeti EU KONFORMITASI NYILATKOZAT

Az alair6 ezennel kijelenti, hogy a megadott gép megfelel a 2006/42/EC (gépiranyelv) és a 2014/30/EU (elektromagneses 6sszeférhetéség, EMC) iranyelveknek,
beleértve azok médositasait a tagorszagok nemzeti jogszabalyaiba leforditva. Az alairé egyénileg jogosult a miiszaki dokumentumok &sszedllitasara, és kijelenti,
hogy a kdvetkez6 szabvanyokat, beleértve az abban foglalt normativ eljarasokat, alkalmaztak:

[LT] Originalus ES atitikimo deklaracija

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

[LV] Originals ES atbilstibas deklaracija

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

[N] Opprinnelig EU-KONFORMITETSERKLZARING

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

[PL] Oryginalny DEKLARACJA ZGODNOSCI WE

Sygnatariusz niniejszym o$wiadcza, ze okres$lona maszyna jest zgodna z dyrektywg WE 2006/42/WE (dyrektywa maszynowa) i 2014/30/UE (kompatybilno$¢
elektromagnetyczna, EMC) wraz z ich poprawkami w tlumaczeniu na ustawodawstwo krajowe krajow cztonkowskich. Sygnatariusz jest indywidualnie
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upowazniony do sporzgdzania dokumentacji technicznej i oSwiadcza, ze zastosowano nastepujgce normy, w tym zawarte w nich procedury normatywne:

[RO] Original DECLARATIE DE CONFORMITATE CE

Semnatarul declara prin prezenta cd masina specificata este conforma cu Directiva CE 2006/42/CE (Directiva Masini) si 2014/30/UE (Compatibilitate
electro-magnetica, EMC), inclusiv amendamentele acestora, astfel cum au fost traduse in legislatia nationala a tarilor membre. Semnatarul este autorizat
individual sa intocmeasca documentele tehnice si declara cé au fost aplicate urmatoarele standarde, inclusiv procedurile normative cuprinse in acestea:

[RUS] OpuruHan [leknapaumusi COOTBeTCTBUA cTaHgapTtam EC

HacToswmm nognuceiBatoLLas CTOpoHa 3asBrisieT, YTO ykadaHHasa MalmnHa cootBetcTByeT dupektnse EC 2006/42/EC (OupekTvBa no MawwmnHam) n 2014/30/EC
(OnekTpomarHuTHas coBmecTumocTb, AMC), Bktoyasi ux nonpaekuy, NepeBefeHHbIe B HaLMOHaNbHOe 3aKOHOAATENbLCTBO CTpaH-4neHoB. [MognucasLuascs
CTOpOHa UMeeT MHAMBMAYarbHOE NPaBO Ha COCTaBNEHWE TEXHUYECKMX AOKYMEHTOB U 3asiBMSIET, YTO Bbinv NpMMeHeHbI criegyloLime cTaHaapTbl, BKoYvas
COAEPXKALLMECS B HNX HOPMATWBHbIE NPOLIEAYPbI:

[S] Original EG-KONFORMITETSFORKLARING

Undertecknaren intygar harmed att den specificerade maskinen éverensstammer med EG-direktivet 2006/42/EC (maskindirektivet) och 2014/30/EU
(elektromagnetisk kompatibilitet, EMC) inklusive deras tillagg som &versatts till nationell lagstiftning i medlemslanderna. Undertecknaren ar individuellt behorig att
sammanstalla de tekniska dokumenten och forklarar att féljande standarder, inklusive de normativa procedurerna som finns dari, har tillampats:

[SK] Original vyhlasenie o zhode

Signatar tymto vyhlasuje, Ze Specifikovany stroj je v stulade so Smernicou ES 2006/42/EC (Smernica o strojoch) a 2014/30/EU (Elektromagneticka kompatibilita,
EMC) vratane ich dodatkov prelozenych do narodnej legislativy ¢lenskych krajin. Signatar je individualne opravneny zostavovat technické dokumenty a vyhlasuje,
Ze boli aplikované nasledujuce normy vratane normativnych postupov v nich obsiahnutych:

[SLO] Original EU IZJAVA O SKLADNOSTI

Podpisnik s tem izjavlja, da je navedeni stroj v skladu z Direktivo ES 2006/42/ES (Direktiva o strojih) in 2014/30/EU (Electro-Magnetic Compatibility, EMC),
vklju€no z njunimi spremembami, kot so prevedene v nacionalno zakonodajo drzav ¢lanic. Podpisnik je posami¢no pooblascen za sestavo tehni¢ne dokumentacije
in izjavlja, da so bili uporabljeni nasledniji standardi, vkljuéno z normativnimi postopki, ki jih vsebuje:

[TR] Orijinal AB Uygunluk Aciklamasi

imza sahibi, belirtilen makinenin AB Direktifi 2006/42/EC (Makine Direktifi) ve 2014/30/EU (Elektro-Manyetik Uyumluluk, EMC) ve bunlarin iiye iilkelerin ulusal
mevzuatina terciime edilen degisiklikleri ile uyumlu oldugunu beyan eder. imza sahibi, teknik belgeleri derlemeye bireysel olarak yetkilidir ve burada yer alan
normatif prosedirler dahil olmak lzere asagidaki standartlarin uygulandigini beyan eder:

4 N

<the applied standards have tc be shown here>

(1) Type: XX XX- Self-propelled industrial truck
(2) Serial No: XXXXXXXX
(3) Year of constr.: YYYY
(4) Manufacturer: Noblelift Intelligent Equipment Co., Ltd.
528 Changzhou Road, Taihu Sub-district, Changxing, 313100, PR China
(5) Responsible for compiling the technical documentation: <Company name>,
<Company Address>
(6) Date: <Place>, YYYY.MM.DD
(7) Authorized signatory: <Position> Mr. Sample

-

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

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

(3) Year of constr./ Baujahr/ Année de constr./ Bouwjaar/ Afio de constr./ Anno di costruzione/ Produktionsar/ Byggear/ Tillverkningsar/ Valmistusvuosi / Ano de
fabrico / érockaraokeung/ Rokvyroby/ Gyartasiév/ Rokprodukii / Letnik / Foanarotosnenusi / Uretimyili / Valjalaskeaasta / Izgatavosanas gads /
Gamybosmetai

(4) Manufacturer/ Hersteller/ Fabricante/ Fabricant/ Fabrikant/ Fabricante/ Produttore/ nponssoguten/ Vyrobce/ Fabrikant/ Tootja/ Valmistaja/ KataokeuaoTtig/
Gyartd/ Gamintojas/ RaZotajs/ Produsent/ Producent/ Producétor/ Mpoussoautens/ Tillverkare/ Vyrobca/ Proizvajalec/ Uretici firma

(5) Responsible for compiling the technical documentiton/ Verantwortlich fiir die Zusammenstellung der technischen Dokumentation/ Responsable de compilar la
documentacién técnica/ Responsable de la compilation de la documentation technique/ Verantwoordelijk voor het samenstellen van de technische
documentatie/ Responsavel pela compilagdo da documentacéo técnica/ Responsabile della compilazione della documentazione tecnica/ OtroBapsi 3a
CbCTaBSHETO Ha TexHuyeckaTa fokymeHTaums/ Zodpovida za sestaveni technické dokumentace/ Ansvarlig for udarbejdelse af den tekniske documentation/
Vastutab tehnilise dokumentatsiooni koostamise eest/ Vastaa teknisen dokumentaation laatimisesta/ Y1reGBuvog yia Tn oOvTagn TG TEXVIKNAG TEKUNpiwong/
Felel6s a mlszaki dokumentacié dsszedllitasaért/ Atsakingas uz techninés dokumentacijos sudaryma/ Atbildigs par tehniskas dokumentacijas sastadisanu/
Ansvarlig for sammenstilling av teknisk dokumentasjon/ Odpowiedzialny za kompletowanie dokumentacji technicznej/ Responsabil cu intocmirea
documentatiei tehnice/ OTBETCTBEHHEIN 3a cOCTaBNEHUE TEXHUYECKON AokymeHTaumu/ Ansvarig for att sammanstélla den tekniska dokumentationen/
Zodpoveda za zostavenie technickej dokumentacie/ Odgovoren za pripravo tehni¢ne dokumentacije/ Teknik dokiimantasyonun derlenmesinden sorumlu

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

(7) Authorised signatory/ ImAuftrag/ pour ordre/ Incaricato/ Por orden de/ por procuragéo/ op last van/ pavegneaf/ pauppdrag/ Etteroppdrag/ psta./ Ulesandel /
pavedus / v.i. / NMonopy4yenutio / megbizasabdl /anbxHocTHoNUuUe / z povéreni / z poverenia / po nalogu / napolecenie / din sarcina / adina / 6an' eAnvin
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