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MOTREC INTERNATIONAL INC.
5-YEAR LIMITED WARRANTY WARRANTY

FOR VEHICLES PRODUCED AFTER NOVEMBER 1, 2024

MOTREC

5-YEAR LIMITED WARRANTY ON AC-POWERED PRODUCTS, STOCK CHASERS AND TRAILERS

2-YEAR LIMITED WARRANTY ON DC OR IC POWERED PRODUCTS AND OTHER MOTREC PRODUCTS

Motrec warrants to the original purchaser that its products are free from defects in parts and workmanship.

STARTING DATE OF WARRANTY. The present terms and conditions of the Motrec Limited Warranty apply to new Motrec products only and do not replace any
pre-existing warranty. The warranty period is effective from the date the purchaser receives the product, provided it is registered within ninety (90) days of
reception and in conformity with Motrec’s registration process.

REGISTRATION. IMPORTANT : AIMPORTANT: AS A PURCHASER OF A MOTREC PRODUCT, IT IS IMPORTANT THAT YOUR PRODUCT BE REGISTERED UNDER YOUR
NAME AS REQUIRED BY MOTREC’S PRODUCT REGISTRATION PROCEDURE. PLEASE ASK YOUR MOTREC DEALER TO REGISTER YOUR PRODUCT. MOTREC’S LIMIT-
ED WARRANTY WILL BECOME EFFECTIVE AT THE TIME OF PRODUCT REGISTRATION. IF YOU DO NOT REGISTER YOUR PRODUCT, THE STARTING DATE OF YOUR
MOTREC LIMITED WARRANTY WILL TAKE EFFECT ON THE DATE THE PRODUCT WAS DELIVERED TO YOUR MOTREC DEALER. IF YOU PURCHASED THE PRODUCT
DIRECTLY FROM MOTREC AND NOT FROM A MOTREC DEALER, MOTREC HAS AUTOMATICALLY REGISTERED YOUR PRODUCT./

DEFECTS. Subject to the terms and conditions described below, parts, components, or accessories installed on the product by Motrec that fail under normal us-
age within the warranty period, and that are proven to be defective, will be repaired or replaced without charge for parts or labor unless stated otherwise here-
in. This is Motrec’s sole liability under this Warranty. Motrec reserves the right to require that all parts or components claimed to be defective be returned for
inspection and verification of defect. The purchaser is responsible for any and all shipping fees of any and all parts or components that it alleges to be defective.

WARRANTY SERVICES. All warranty services must be rendered by authorized Motrec distributors and approved in writing by Motrec prior to initiating any
repairs or adjustments. All approved warranty services will be paid for based on standard rates established by Motrec. Rather than replace or repair parts or
components, Motrec may, at its discretion, replace the product or refund a prorated amount of its purchase price (based on service time, wear and tear) upon
return of the defective product.

AUTHORIZATION PROCESS. No product shall be returned to Motrec without its prior authorization. All warranty claims must be disclosed to Motrec or its
authorized distributor as soon as the purchaser is aware of a suspected defect or any event susceptible to give rise to a claim under the Motrec Limited Warran-
ty. All claims must be processed through an authorized Motrec distributor using the warranty claim procedure approved by Motrec.

THE ABOVE TERMS AND CONDITIONS REPRESENT THE ONLY REPRESENTATIONS MADE BY MOTREC IN RELATION TO ITS PRODUCTS. MOTREC
DOES NOT PROVIDE ANY OTHER PARTICULAR WARRANTY TO THE USER OF ITS PRODUCTS. MOTREC DOES NOT MAKE ANY EXPRESS OR IM-
PLIED WARRANTIES OR REPRESENTATION WITH RESPECT TO ANY RESULT, PERFORMANCE OR DURABILITY EXPECTED FROM THE USE OF ANY
OF ITS PRODUCTS. MOTREC EXCLUDES AND DECLINES ANY OTHER WARRANTY OF SUITABILITY OR OF FITNESS FOR A PARTICULAR PURPOSE
WOULD THEY BE PROVIDED BY LAW, BY CONTRACT OR OTHERWISE.

PRODUCT MODIFICATIONS ARE PROHIBITED. Motrec prohibits and disclaims all liability for any modification made to the product, including but not
limited to, modifications that are susceptible to altering the weight distribution and stability of the product, increasing its speed or affecting its safety. Such
modifications can cause serious personal injury or property damage, which Motrec disclaims and excludes all responsibility. It is the purchaser’s responsibility to
ensure that any technicians servicing the product are properly trained as required by OSHA (Occupational Safety and Health Administration: https://www.osha.
gov/) and ANSI-B56 (American National Standards Institute: https://webstore. ansi.org/default.aspx). Service technicians shall read, understand and follow the
instructions in the Motrec Owner’s Manual before servicing the product. Only qualified and authorized personnel shall be permitted to maintain, repair, adjust
and inspect the product.

TRAINING. It is the purchaser’s responsibility to ensure that the driver or any person operating, using, maintaining or handling the product (or its accessories)
is properly trained and instructed on the product’s safety features and operation, including its stability. Operators shall read, understand and follow the safety
and operating instructions in the Motrec Owner’s Manual before driving the vehicle. Operators shall not be permitted to operate the product unless complete
and adequate training has been provided by the purchaser. Driving an electric vehicle constitutes a hazard. The driver is responsible for the control of the prod-
uct while driving and must always evaluate all unusual situations that he or she may encounter while driving. The driver assumes the inherent hazards related
to this activity. Motrec products are designed for off-road use only.

EXCLUSION OF LIABILITY. Motrec disclaims any liability for incidental or consequential damages, including, but not limited to, personal injury or property
damage arising from misuse of the product, lack of maintenance or any defect in the vehicle.

UNDER NO CIRCUMSTANCE WILL MOTREC BE LIABLE FOR ANY DAMAGE, WHETHER DIRECT, INDIRECT OR OTHERWISE, RESULTING FROM
THE USE OF ITS PRODUCTS, EVEN IF MOTREC OR ONE OF ITS REPRESENTATIVES WAS AWARE OF THE POSSIBILITY OF SUCH DAMAGE. ANY
LIABILITY FOR LATENT DEFECT IS LIMITED TO THE PRICE OF THE PRODUCT.



MOTREC INTERNATIONAL INC. :
5-YEAR LIMITED WARRANTY

WARRANTY
FOR VEHICLES PRODUCED AFTER NOVEMBER 1, 2024

1. Definitions

“Product”: the complete electrical vehicle manufactured and/or assembled by Motrec, including its parts, components and accessories installed by Motrec.

“Purchaser”: The party in whose name the product is originally registered at the time of purchase pursuant to the product registration procedure maintained by
Motrec at that time, either: (a) the party to whom Motrec sold the product, if that party purchased the product for its own use, or (b) the customer of a Motrec
dealer, who bought the product directly from such dealer.

2. Warranty Period

Your Motrec product is covered by the Motrec Limited Warranty for a period of five (5) years or 5,000 hours of use, whichever comes first. This period of three
(3) years starts on the date the product is registered, as mentioned hereinabove. This coverage does not apply to wearable parts, normal use or abusive usage
of the product.

3. Warranty Registration

The warranty registration must be completed within ninety (90) days of purchase of the product. If registration is not completed within this time, the warranty
will begin on the date the product was delivered. If you purchased the product from a Motrec dealer, please make sure the dealer has completed the registra-
tion. If you purchased the product directly from Motrec, Motrec has automatically registered your purchase.

4. Maintenance

Motrec requires that scheduled maintenance be performed at the times shown in the Owner’s Manual. If this scheduled maintenance is not done and the
product fails as a result of a failure to properly maintain it, repairs will not be covered under any warranty.

5. Warranty will be void if :

. The product has been modified in any manner not approved in writing by Motrec.

3 The product has been overloaded beyond its rated capacity.

3 The product’s maximum speed has been increased.

. The product’s motor controller parameters have been tampered without Motrec’s authorization.

3 The product has been used abusively

3 (including, but not limited to improper use; twisted, bent, misaligned front or rear axles; any signs of abusive use).
3 The product has been involved in an accident.

3 The product has been transferred to a second owner without Motrec’s authorization.

3 The product has been used in extreme environments (including, but not limited to freezers, excessive moisture areas, corrosive environments, etc.).
3 The product has had its serial number modified or altered.

3 The product was not maintained as specified in the Motrec Owner’s Manual.

6. The following items are not covered by the limited Motrec warranty :

. Batteries, charger, wheels

. Wearable parts (fuses, tires, wheel bearings, seats, brake pads and shoes)

. Wear and Tear resulting from normal use

3 Adjustments, including field set-up

3 Damage or defects caused by using non-Motrec parts, components, or accessories
3 Shipping damage caused by freight carrier

. Shipping fees for warranty parts

. Travel fees for technical support and repair



FOREWORD

WELCOME

MOTREC International Inc. has built a rock-solid reputation as
a world-class designer and manufacturer of electric industrial
vehicles for the horizontal transportation of goods and people.
We innovated, reimagined, engineered, and drove ourselves
tirelessly to this preeminent position.

We also consistently exceeded customer expectations, which
is why legions of satisfied customers worldwide have been
driving MOTREC since 1988.

INTELLECTUAL PROPERTY

© 2022, MOTREC. All Rights Reserved, including the right to
reproduce this book or portions thereof in any format. All
informationin this publication is based oninformation available
at the time of approval for publication. MOTREC reserves the
right to make changes without notice or without incurring any
obligation.

MOTREC INFORMATION

+  Findus:

4685 Portland Boulevard, Sherbrooke, QC J1L 0J1, Canada
+ Callus:

MOTREC Customer Service : + 1 (866) 846-3558
Telephone : + 1 (819) 846-2010

Fax : +1 (819) 846-3050

+ Send us an e-mail : support@motrec.com

ABOUT THE MANUAL

Make sure to read the manual in its entirety before operating or servicing the ve-
hicle. Keep the manual close for reference when necessary. Do not discard the
manual. If the vehicle is sold or transferred, provide this manual with it.

This manual is based on the latest available information at the time of publication.
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1.1. INTRODUCTION

Read Before Operating

Make sure to read and understand the content of this Maintenance
Manual before operating or attempting maintenance on the vehicle.
The present document provides a vehicle overview and safety
information for the operator, passengers, and others, as well as a
detailed list of the maintenance to be executed over the lifespan of
the vehicle.

Keep this manual for future reference. If the vehicle is sold or
transferred, provide this manual with the vehicle.

A list of quick maintenance references is included at the back of this
document. These references are intended for an MT-180 experienced
technician to accelerate the maintenance process. The Quick
References should not be used by any untrained or inexperienced
personnel.

The MT-180

This resilient tow tractor offers exceptional performance. With
its efficient motor and 10,000-Ibs towing capacity, the MT-180 is
perfectly suited for trailer movement. Its compact size allows it to
navigate through most door openings effortlessly. Constructed
with high-quality steel and equipped with all-wheel braking, this
tugger is designed to withstand heavy usage for years, ensuring
both comfort and safety. The superior AC technology, along with its
robust features, enables the tractor to handle demanding tasks with
ease.

Modular Design

The MT-180 features a modular design that offers versatility and
adaptability to various applications. Ilts modular construction
allows for easy customization and configuration, making it suitable
for a wide range of tasks. With interchangeable components and
modules, the MT-180 can be tailored to meet specific operational
requirements. This modular approach simplifies maintenance and
repair. Additionally, the modular design facilitates future upgrades
and expansions, ensuring that the MT-180 can evolve with changing
needs. Overall, the modular design of the MT-180 enhances its
flexibility, efficiency, and longevity, making it a reliable choice for
diverse electric vehicle applications.. For more information on
available configurations, please refer to the website www.motrec.
com.
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1.2. ACRONYMS AND ABBREVIATIONS

°C: Celsius

°F: Fahrenheit

ANSI : American National Standards Institute
AUX: Auxiliary

EMB : Electromagnetic Brake

ft: Feet

A: Amperes

HD: Heavy Duty

HP: Horsepower

HPD : High Pedal Disable

Hz: Hertz

ITSDF :Industrial Truck Standards Development Foundation
kg : Kilogram

km/h : Kilometer per Hour

kW : Kilowatt

kWh : Kilowatt-Hour

Ib: Pounds (Weight)

Ibf: Pound (Force)

LD : Low Duty

LED: Light Emitting Diode

m: Meter

mL: Milliliter

mm: Millimeter

N/A: Not Applicable

N-m: Newton Meter

OSHA :Occupational Safety and Health Administration
P/N: Part Number

PMC : Power Motor Controller

PWM : Pulse Width Modulation

SOC: State of Charge

SRO: Static Return To Off

VAC/AC : \Volts Alternating Current / Alternating Current

VDC/DC : Volts Direct Current / Direct Current
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2. SAFETY INFORMATION

2.1 SAFETY SIGNAL WORDS AND SYMBOLS

Before operating the vehicle and reading the manual, it is important to familiarize yourself with the
signal words and symbols that appear throughout the manual and on the vehicle. Understanding their
meanings will help ensure safe and effective use of the vehicle.

WARNING INDICATES A HAZARDOUS SITUATION WHICH, IF NOT AVOIDED, COULD RESULT IN SERIOUS INJURIES.

(1) caution

CAUTION INDICATES A SITUATION WHICH, IF NOT AVOIDED, COULD RESULT IN DAMAGE TO SOME EQUIPMENT.

NOTICE : Notice is used to address practices not related to personal injury.

2.2 SAFETY DECALS AND LABELS

DECALS, MARKINGS, OR STICKERS MUST REMAIN UNALTERED AND READABLE AT ALL TIMES. REPLACE ANY
UNREADABLE DECALS, MARKINGS OR STICKERS. FAILURE TO COMPLY COULD CAUSE SERIOUS INJURIES.

The vehicle contains numerous safety decals that provide essential information for both the operator
and technicians. To view a complete list of all the decals, please refer to the PARTS CATALOG.
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3. VEHICULE OVERVIEW

3.1. SPECIFICATIONS AND CONFIGURATIONS

The MT-180 specifications and configurations can vary depending on the specific model and year of the
MT-180. For more information and the most up-to-date details, it is best to consult with Motrec directly
or refer to our website www.motrec.com.

EQUIPMENT COMPARTMENTS:

Removing the deck at the back of the vehicle gives access to all the compartments containing the
major systems of the vehicle. Refer to Figure 1 for more details.

@ MOTOR COMPARTEMENT
I | ECTRICAL SYSTEMS

@D BATTERY COMPARTEMENT
@G -MB KMOBS COMPARTEMENT

Figure 1. Equipment Compartments.

NOTE : The EMB Service Knobs Compartment is typically located on the side of the vehicle and is easily
accessible for maintenance and servicing purposes. The knobs themselves are usually located within
the compartment and tightening and loosening the knobs can be done manually.

NOTE : To access the batteries located under the driver’s seat, you simply need to lift the lid to the right
of the driver.
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3.2 BATTERY COMPARTMENT

@ CAUTION

DO NOT MODIFY THE BATTERY VOLTAGE OR REPLACE THE BATTERY CHARGER. THE INSTALLED BATTERY
CHARGER IS SPECIFIC TO BATTERY VOLTAGE. FAILURE TO COMPLY CAN DAMAGE THE EQUIPMENT.

Depending on the configuration, the vehicle's total battery voltage can vary from 36 V or 48 V. The
vehicle can be powered by multiple battery types, including:

Flooded (lead-acid).

TPPL (Thin Plate Pure Lead).
GEL.

ACM.

Lithium.

Standard battery Compartment :

This standard battery compartment is devoid of any mechanical components, allowing for easy removal
of the batteries simply by lifting them out from the compartment. Additionally, depending on the
number of battery boxes, you have the flexibility to choose between voltage options 36V or 48V.

Figure 2. Standard Battery Compartment (36 V).
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3.3 ELECTRICAL SYSTEMS

EMERGENCY BUTTON WITH
INTEGRATED MAIN FUSE AND CONTACTOR AC MOTOR BACKUP  AUXILIARY FUSE

DC/DC CONVERTER CONTROLLER ALARM BOX

N B[ 'Hype o =l

DETAIL° @— KNOBS @j

Figure 3. a. Electrical System Compartments View A.

This compartment receives the energy from the
battery compartment and redistributes it to the
different electrical systems of the vehicle. The energy

systems can be divided into three categories:

o
DET@:LQ -The Main Energy : which uses the full battery voltage

HORN
u! u‘ ° o ) to power various systems. The voltage is also converted

to AC voltage by the AC motor controller to power the

AC motor.

(TR

=

— - The Auxiliary Energy: which powers the different
crarceR — = accessories of the vehicle (backup alarm, horn,

—

console, etc.) (12V).
- The Charging Energy: which charges the batteries.

ALl A For connection details, refer to the vehicle's electrical

. , schematic in section Annexes.
Figure 3. b. Electrical System Compartments

View B.

NOTE: The vehicle's frame is not to be considered as a
ground. No component is connected to the frame as a
closed-circuit loop.
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The main energy system encompasses all the elements responsible for the vehicle’s movement, such as

MOTREC INTERNATIONAL

MAY 2023
VERSION Ol

the AC motor, accelerator, seat switch, and movement alarms, among others.

The energy flow originates from the batteries and passes through the main fuse and contactor before
reaching the AC motor controller. This controller harnesses the DC voltage to supply power to different

components while also converting the DC voltage to AC to drive the AC motor.

NOTE: The wiring remains the same, but the component placement may vary from one vehicle model

to another.

CURTIS AC CONTROLLER

o —
l_,.J\ 26—
ABCD —31—
- AC 32—
M16

Motor Y
U— —34—

W
A —23—
—35—
' —25—
“ 8 |
Battery 250A Fuse v
—W—]

—[1]1 :»—4(-('\_,-)

il — -
—_—— — —— — — —————— —— ]

1/0 Ground
Temp. Sensor

Encoder +5V
Encoder Phase A
Encoder Phase B

CAN Term High
CAN Term Low

CAN High
CAN Low

Serial +12V
Serial Tx
Serial Rx

Motor Phase U
Motor Phase V
Motor Phase W

Battery B+
Battery B-

B+ KSI
KSI Coil Return (B+)

Power Lights
Power Back-Up
Power Brake
Power E.M. Brake
Power Main

Signal Seat

Signal Lights

Signal Charger

Signal Parking Brake
Signal Brake

Signal Inching Forward
Signal Inching Reverse
Signal Forward

Signal Start Accel.
Signal Reverse

Throttle Pot High
Throttle Pot Wiper

—o—
—10—
—11—
12—
14—
| 19—
20—
T N
—204—
—33—

| 15—
16—
—18—

Throttle Pot Low

Figure 4. Main Energy Electrical connection (Annexe 5).
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3.3.2 AUXILIARY ENERGY

To power the auxiliary systems of the vehicle, including the backup alarm, lights, horn, and others. The
DC-DC converter utilizes the battery voltage (36 or 48 VDC) and converts it to an output of 12 VDC /
13.4 VDC. This voltage is then directed through the auxiliary fuse box and distributed to the vehicle's
accessories.

NOTE: The wiring remains the same, but the component placement may vary from one vehicle model
to another.

| 7 o 250A Fuse
o7 5A Fuse.
@) g—?}a- ------ WHT 16 AWG-====== —_
oo
~ >—RD—0—
85
+
o[ ~* ]
o
=
(]
<

GRN 12 AW«

FUSE

AcCcessories | — YELRED 18 AWG— —-YEL/RED 12 AWG BLK 16 AWG:
BOX

Figure 5. Auxiliary Energy Electrical connection (Annexe 5).
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3.3.3 CHARGING ENERGY

NOTE: This section is applicable to all the vehicles equipped with onboard charging.

Certain configurationsinclude a dedicated battery charger, designed to simplify the charging procedure.
The installed charger is customized to match the specific battery voltage and type of the vehicle. The
charger generates a voltage of either 36 or 48 VDC, depending on the particular configuration.

@ CAUTION

DO NOT MODIFY THE BATTERY VOLTAGE OR REPLACE THE BATTERY CHARGER. THE INSTALLED BATTERY
CHARGER IS SPECIFIC TO BATTERY VOLTAGE. FAILURE TO COMPLY CAN DAMAGE THE EQUIPMENT.

For battery charging, the charger obtains voltage from the wall outlet and subsequently converts it
to match the voltage required by the batteries. The converted current is then directed towards the
batteries to initiate the charging process.

NOTE: The wiring remains the same, but the component placement may vary from one vehicle model
to another.

—M— ZAM lenmn High Pt Main f—i—
e CAMN Term Low

SCWaLTAGE SEGNAI Signel Sea f—a—

—_— — HLKWHT— — — — — — —
| CURTIS AC CONTROLLER |
—T7—1 0y Grnund A= 51— 1—
| | | —b— lemp. Seiwer B0 Coil Hetwm (St 13 |
12MWAL TKFUT —M— Enoodar +y Hawer Lignts 2
| — W — bncoder Fhase 4 Pawwir Beck-Up —3—
—2—Encoder Fhase B TR e e |
CHARGER Fower £ M. drake |3

QuTRUT  DUITROT =4 | UAM High signal Ligaes f—10—
H = AN Lovw Sanal Charger f—11—— —
L Sigral Ferarg srake —12—
- = 25| Barisl 12 Sigal Akske —14—
| —iee] Bz T Sigrial Inchirg Farward f—19—
——] Satial Ry Snal nching Heaverse —a—
Signal Forward f—r2—
| = l— Mrrrir Priasa L] Signal Starl Acoe| —24—
Iy | " . |
atory | i o
250A Fuse Theatiln Pat High f—15—
B+ Batlery E+ Trreittle Pt Wiper 16
—_— T|I|'|'_| E-— Batzry E- Thrakhe Pob | o 18

Figure 6. Charging Energy Electrical connection (Annexe 5).
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3.4 MOTORS AND REAR AXLE
3.4.1 AC MOTORS

The MT-180 is equipped with a brushless AC direct drive motor that enables forward and backward
propulsion of the vehicle. This motor is powered by a 3-phase current supplied by the AC motor
controller. For more detailed information, please refer to section 2.3.1 MAIN ENERCY. Additionally, the
motor features regenerative braking functionality, which enables the vehicle to decelerate without
relying solely on friction brakes and allows a portion of the deceleration energy to be returned to charge
the batteries.

Depending on the vehicle's operating environment, the AC motor is available in two different casings.

ENCLOSED

Designed for use in environments with
high sanitation requirements or excessive
dust, this motor features a sealed casing
that effectively prevents sparks from
escaping and debris from  entering.
Primarily utilized in EE-rated applications,
it ensures optimal performance and safety.
NOTE: EE-rated typically signifies
compliance with higher levels of safety and

efficiency standards, ensuring the motor’s

performance aligns with industry regulations. Figure 7. Enclosed Motor.

FAN COOLED

This motor is specifically designed to operate
effectively in diverse environments. It
features an integrated fan on its rotor, which
efficiently draws air through the venting holes
to enhance the motor's cooling capacity.

Figure 8. Fan Cooled Motor.
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3.4.2 REGENERATIVE BRAKING

The regenerative braking feature of the AC motor is specific to the drive wheels of the vehicle. It utilizes
the motor's electrical resistance to assist in decelerating the vehicle while simultaneously recharging
the batteries. By adjusting the amount of electrical current flowing through the motor, the behavior of
regenerative braking can be modified.

There are two distinct states of regenerative braking:

1. Coasting: Regenerative braking is engaged when the accelerator pedal is released, allowing the
vehicle to slow down naturally. During this state, the motor acts as a resistance, converting the
vehicle's kinetic energy into electrical energy, which is then fed back into the batteries.

2. Electrical Braking Assistance: Regenerative braking is activated when the brake pedal isdepressed. In
this state, regenerative braking provides additional assistance to the mechanical brakes, enhancing
the overall braking performance of the vehicle. The motor’s resistance aids in slowing down the
vehicle while simultaneously generating electricity to recharge the batteries.

A

ALL VEHICLE OPERATORS MUST BE NOTIFIED IF THE REGENERATIVE BRAKING’S DECELERATION LEVEL IS
MODIFIED. FAILURE TO COMPLY CAN CAUSE INJURY OR DAMAGE TO THE EQUIPMENT.

Although MOTREC optimizes this feature to deliver significant advantages such as enhanced energy
efficiency, prolonged battery lifespan, minimized mechanical brake wear, and the ability to capture and
repurpose dissipated heat energy, it may prove overly aggressive for specific applications. Fortunately,
the level of deceleration can be customized through the display screen. For detailed instructions on
adjusting the regenerative braking settings, please consult the TECHNICAL TRAINING section available
on the dealer portal.

3.4.3 ELECTROMAGNETIC BRAKE (EMB)

The MT-180 electric vehicle is equipped with an electromagnetic
brake (EMB) that providesreliable and efficient braking performance.
The electromagnetic brake is designed to assist in place when
necessary.

The electromagnetic brake is in a Normally Applied state and is
electrically released during operation. This means it requires current
to be released and allow movement of the vehicle. This safety
feature automatically stops the vehicle in the event of loss of power,
therefore removing the need for a handbrake (parking brake).

The spring-applied brake keeps the vehicle stationary when it comes
to a stop, or when the power is cut off. In situations where the vehicle
is not powered and requires movement, it is necessary to insert the
electromagnetic brake’s service knobs.

Figure 9. EMB Brake System.
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3.5 BRAKE SYSTEM

When the driver applies pressure to the brake
pedal (1), the force is transmitted through the
assembly (2) as it rotates around the flange
bearings (3). These bearings enable smooth
movement of the pedal while providing stability
and support. This force is then transferred to
the hydraulic piston (4), which amplifies it
through hydraulic pressure. The pressure is then
transmitted via the brake cable (5) to the brake
calipers (6) located at the front wheels. As the
driver applies the brakes, the brake cable pulls
the calipers, causing the brake pads to engage
with the brake drums. The resulting friction
between the pads and the rotating components
generates resistance, gradually reducing the
rotation of the front wheels. This process allows
the driver to effectively control the vehicle's Figure 10. Brake System.

speed and bring it to a safe stop.

When the accelerator pedal (7) is released, the controller activates the regenerative braking system
in the “coasting” state. This utilizes the electrical current generated by the rotating motor armature
to decelerate the vehicle and recharge the batteries. When the brake pedal is pressed, the controller
activates the “braking” state of regenerative braking, further reducing the vehicle's speed. This optimizes
energy recovery during deceleration and minimizes wear on the traditional braking system, maximizing
overall efficiency.

NOTE: Refer to TECHNICAL TRAINING on the dealer portal for more information on regenerative braking
and its settings. (DC ragan training to be done)

NOTE : A brake switch (8) is typically located near the brake pedal assembly. The proximity of the brake
switchallowsforthedirect mechanicalinteractionrequired todetecttheengagementordisengagement
of the brakes. When the brakes are not engaged, the switch is in its default position, indicating that the
brakes are not activated. As soon as the brake pedal is pressed, it activates the brake lights and signaling
to other drivers that the vehicle is slowing down, moving backwards, or coming to a stop.

NOTE : The wiring of the brake cable is not shown in the 3D model photo of the MT-180 (depicted by a
straight cable) for two main reasons: Firstly, the positioning of the brake cable can vary from one vehicle
to another depending on individual specifications and configurations.

It is vital to emphasize that the proper rooting of the brake cable plays a pivotal role in the functioning
of the braking system.



SECTION 03 COMPANY NAME MAY 2023
VEHICLE OVERVIEW MOTREC INTERNATIONAL VERSION 01 -|8

3.6 STEERING SYSTEM

e HANDGRIPS (1)

FRONT FORK (2)

SPRINGS (3)

Figure 11. Steering System.

The steering system of an MT-180 is equipped with handgrips (1), right and left, directly connected to the
front fork (2). When the driver turns the handgrip to the right, it imparts a rotational force to the front
fork, causing the front wheel to turn to the right. Similarly, turning the handgrip to the left results in the
front wheel turning to the left.

In addition, the system has two springs with integral shock absorber (3) that help maintain stability and
control by absorbing any unwanted oscillations or sudden jolts.
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3.6 SUSPENSIONS

LEAF-SPRINGS

Figure 12. Suspensions.

The two-leaf spring suspension system in the MT-180 electric vehicle provides stabilization by evenly
distributing the vehicle's weight, absorbing road shocks and vibrations, and contributing to better

handling. Its simplicity, reliability, and load-carrying capacity make it a practical choice for achieving a
comfortable and stable ride.
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3.8 GENERAL COMPONENTS

The electrical cables are carefully
guided and routed beneath the
vehicle. They follow the path
provided by the frame, which
acts as a designated cable tray.
This routing ensures that the
cables are neatly organized
and protected from potential
hazards or obstructions. Their
ultimate destination is the
console, where they connect to
various electrical components,
allowing for seamless operation

CHARGING PORT

BATTERY DISCHARGE INDICATOR

Figure 14. Charging Dortrénd
Indicator.

ACCELERATOR
PEDAL

DETAIL °

SEAT SWITCH

e Tlviia

U
Figure 13. General Components.

Seat Switch

The seat switch installed in every driver's seat acts as a dead man'’s

switch. The vehicle cannot be operated if the seat switch doesn't

detect a pressure from the operator.

Charging port

The charging port is conceived for standard wall outlets, such as:
120 VAC, 60 Hz North American outlets.
240 VAC, 50 Hz European outlets (If paired with the compatible
connector).

Battery charge indicator

The LED indicator will flash in accordance with the battery charge
level. Its primary goal is to indicate the battery charge level to the
operator during the charging process without needing to turn on
the vehicle and look at the charge level on the display screen.

NOTE : The explanation of all the symbols on the battery discharge

indicator can be found in section 5 Annexes section at the end of the
document.
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3.9 CONSOLE

OPTIONAL FLASHER
BUTTON HORN

DISPLAY

KEY SWITCH

EMERGENCY
- / STOP BUTTON

el
™. DIRECTION

N SWITCH
LIGHT SWITCH

Figure 15. Console.

Direction Switch (Forward/Reverse)

This switch controls the motion direction of the vehicle:
Pushing the top part sets the vehicle in forward drive.
Putting the switch in the middle sets the vehicle in neutral.
Pushing the bottom part sets the vehicle in reverse drive.

Key Switch

The key is used to engage or disengage the switch, allowing or preventing the flow of electricity or the
operation of the associated device.

Display

It conveys information effectively and facilitate commmunication between the system and the user, pro-
viding a visual representation of data or content in a clear and understandable manner.

Emergency Stop Button

The emergency stop button, when present, should only be used in case of emergency.

(1) caution

DO NOT USE THE ENERGY STOP BUTTON TO TURN OFF THE VEHICLE. USE THE KEY SWITCH FOR NORMAL ON/
OFF CONTROL. FAILURE TO COMPLY CAN DAMAGE THE EQUIPMENT.
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Parking Brake

This indicator lights up when
the parking brake is engaged (if
appicable).

For models equipped with the
EMB, the indicator lights up
every time the vehicle comes to
a stop, since the EMB engages
automatically and acts as a
parking brake.

Headlights Indicator

Lights up when the headlights
are ON.

Maintenance

This indicator lights up when
the maintenance timer has
reached its limit, or when one
of the systems has encountered
a problem and requires further
investigation.

Direction Arrows (Forward/
Reverse)

These indicators light up
depending on the drive toggle's
position to inform the operator
of the direction the vehicle will
move.

Navigation Arrows

Theses buttons are to be used
when navigating through the
operator interface.
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Figure 16.

Enter Button

This button is to be used when
selecting an option in the
operator interface. When the
button is held down, it initiates
the opening of menus.

Drive Mode Selector

During operation, the up arrow
is also used to change the drive
mode between turtle and rabbit
for a different vehicle speed.

Drive Mode Indicator

Indicates the current selected
drive mode between rabbit and

FHTER
K It

DIRCLTION
SORCYYEE

CAARGIPLAS
[N gty pul=]

Display.

Battery Charge Level

Indicates the state of charge of
the batteries.

Vehicle Runtime

Indicates the total vehicle
runtime. The engine runtime
is only calculated while the
vehicle is in motion and defines
the interval of the preventive
maintenance.

For more information, refer
to section 4.2 PREVENTIVE
MAINTENANCE.
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3.9.2 OPERATOR INTERFACE

Login Credentials

In order to access and modify the vehicle settings through the driver console, specific passwords need
to be entered based on the desired settings. For MOTREC settings, the password “3050" is required.

Four Pin Diagnostics Connector

Toaccessan advanced operator interface, you can connect a Curtis handheld programmer to the four-pin
diagnosticsconnector located attheright side ofthe console’s kick panel (refer to Figure 17). It'simportant
tonotethatthedisplay connector needsto be disconnected each time the handheld programmeris used.

DETAIL °

NOTE : DASHBOARD SIDE COVER IS HIDDEN FOR CLARITY

Figure 17. Display Connector.

Key
Switch
172 13
s
g o
o CURTIS AC CONTROLLER s bk
_ 1 r | | ——7—{vocrouna B+KSI|—1

I DNEEEDED | [ Temp. Sensor KS! Coil Return (B+)|—13—

| OGO | —26Jencoer sov Power Lights | —2—

| N — o — N A — |~ —31—|Encoder Phase A Power Back-Up |—3—

) —32—{Encoder Phase B Power Brake |—4—

| Power E.M. Brake |—5—

| | —21—{CAN Term High Power Main |—6—
| —34—| CAN Term Low

| | Signal Seat|—9—

| —23—{CAN High Signal Lights |—10—

| ? 5 AN Low Signal Charger |—11—

| Signal Parking Brake |—12—

| —25—{Serial +12v Signal Brake |—14—

L — ——— — — ——28—{Serial Tx Signal Inching Forward [—19—

L — — = | — ——29—{serial Rx Signal Inching Reverse |—20—

Signal Forward [—22—

| —U—{Motor Phase U Signal Start Accel. |—24—

~—V—{Motor Phase V Signal Reverse [—33—
| —W-—{Motor Phase W

Throttle Pot High [—15—

— — -—B+—|Battery B+ Throttle Pot Wiper [—16—

B yB- Throttle Pot Low [—18—

Figure 18. Display Connector Electrical connection (Annexe 5).
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Vehicle Speed

A

NOTIFY AFTER THE MAXIMUM VEHICLE SPEED HAS BEEN MODIFIED. FAILURE TO COMPLY CAN CAUSE
ACCIDENTS AND DAMAGE TO THE VEHICLE.

Prior to changing the maximum vehicle speed, check that the speed modification is truly required by
the operator and validate with MOTREC that the speed won't affect the integrity of the vehicle.

To modify the maximum speed:

Turn the ignition key to ON.

Hold the Enter button for 5 seconds.

Select MOTREC Settings.

Select Input Password.

Enter the password: 3050.

Navigate as follows: Programmer » Program » MOTREC Parameters - MOTREC Speed Limits
(KMH) > KMH Max Speed Limits > Rabbit FWD Max Speed.
7. Pressthe right arrow.

8. Adjust the speed value using the up/down arrows.

9. Press the left arrow to exit the value modification.

10. Select Exit.

1. Turn the ignition key to OFF.

3.9.3 ALARMS AND FAULTS

While operating the vehicle, the display screen may display warnings to alert the driver about vehicle-
related events. Each MOTREC vehicle is equipped with a controller that relies on input signals, processes
information, and generates output commmands. In the event of a malfunction, the controller will generate
a fault code to indicate that it has detected a situation that falls outside the specified parameters. These
fault codes are stored in the controller's memory until they are cleared.

O UA N

It is recommended to begin by reading the fault codes in order to diagnose any issue. This will provide
valuable information about the nature of the problem.

For a comprehensive list of all the fault codes, please refer to the annexes located at the end of this
document.

3.10 REAR LIGHT COLORS SIGNIFICATION

There are four available rear light colors in the vehicle, which are as follows: white is used for reversing,
pale red (standard) indicates vehicle startup, the intensity of pale red increases under braking becomes
Intense Red, and orange (if applicable) activates as a turn signal when available in the vehicle. These
color signals are used to enhance safety and communication on the road.
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4. MAINTENANCE

4.1 GENERAL INFORMATION

This section provides a general overview of the maintenance procedures for a standard MT-180 vehicle.
While the images displayed may not match the exact product due to varying configurations and
accessories, the maintenance steps outlined here are applicable to all MT-180 models as they cover
the fundamental processes. If you have any maintenance-related questions specific to your product's
features, please reach out to MOTREC for assistance.

Before undertaking any maintenance operations, except for daily and weekly preventive maintenance,
it is recommended to remove any obstructing accessories installed on the deck. This will facilitate the
necessary manipulations and ensure smoother maintenance procedures.

A

DO NOT MANIPULATE ELECTRICAL CONNECTIONS OR GENERATE SPARKS AROUND BATTERIES. SPARKS CAN
CAUSE A BATTERY EXPLOSION AND ACID SPLASHING. DURING MAINTENANCE, ALWAYS DISCONNECT THE
CHARGER AND USE INSULATED TOOLS THAT DO NOT GENERATE SPARKS. FAILURE TO COMPLY CAN CAUSE
SERIOUS INJURIES.

A

KEEP CLEAR FROM MOVING PARTS SUCH AS TIRES, SHEAVES, AND MOTOR. FAILURE TO COMPLY CAN CAUSE
INJURIES.

A

WHEN WORKING AROUND BATTERIES, ALWAYS WEAR ACID PROOF PROTECTIVE EQUIPMENT, SUCH AS FACE
SHIELD AND THE APPROPRIATE GLOVES. BATTERIES CONTAIN SULFUR ACID THAT CAN CAUSE SEVERE BURNS
ON SKIN OR EYES. RINCE CONTAMINATED AREA IMMEDIATELY WITH WATER.

@ CAUTION

ONLY QUALIFIED AND AUTHORIZED PERSONNEL ARE PERMITTED TO MAINTAIN, REPAIR, ADJUST, AND INSPECT
THE VEHICLES AND THEIR BATTERIES. FAILURE TO COMPLY CAN LEAD TO DAMAGE TO THE EQUIPMENT.

@ CAUTION

USE TWO COUNTERACTING TOOLS, DOUBLE-WRENCH TECHNIQUE, WHEN DISCONNECTING OR TIGHTENING
TERMINALS ON THE BATTERY OR THE AC MOTOR CONTROLLER. FAILURE TO COMPLY COULD CAUSE CRACKING
OF THE TERMINAL OR BATTERY POST WELDS.
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Follow the maintenance instructions applicable to the type of repair,
NOTICE : ‘

maintenance, or service.
NOTICE Before maintenance operations, inspect safety decals and labels. Replace

if any damage is found and part of the text can't be read.

Before replacing a fuse or circuit breaker, identify and repair the cause of
NOTICE failure

4.1.1 LIFTING POINTS

Please refer to the serial data plate (see Figure 19), positioned on the left side of the console, to determine
the total weight of the vehicle. It is important to note that the weight may differ based on the vehicle’s
specific configuration, accessories, and battery capacity.

When utilizing a lifting device, ensure that it can support the precise weight of the vehicle. The suggested
lifting points are highlighted below (Figure 20) as a guide for safe and efficient lifting operations.

A

BEFORE LIFTING, ALWAYS VALIDATE THAT THE LIFTING DEVICE CAN SUPPORT THE TOTAL WEIGHT OF THE
VEHICLE, AS INDICATED ON THE VEHICLE’S SERIAL DATA PLATE. FAILURE TO COMPLY CAN LEAD TO SERIOUS
INJURIES OR DEATH.

CMOTREG

MODEL NUMBER I |‘lio\R|

BATTERY VOLTAGE vlmsn‘

BATVERIES CAPACITY

VEHICLE WEIGHT
WITHOUT BATTERIES

MIN.
WEIGHT OF
BATTERIES
MAX,
1]
>

APFROX. OFERATING
WEIGHT OF YVEHICLE

RATED CAPACITY

GROSS WEIGHT MAX.

NORMAL
DRAW BAR
PULL
MAX.

B8 BEIEIBIE B[E|=

MAX. VERTICAL
LOAD OM HITGH

Bt Lk i

C G e

0\ MADEINCANADA — [

Figure 19. Serial Data Plate. Figure 20. Lifting Points.
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4.1.2 ELECTRICALLY ISOLATING THE VEHICLE

A

WHEN WORKING AROUND BATTERIES, ALWAYS WEAR ACID PROOF PROTECTIVE EQUIPMENT, SUCH AS FACE
SHIELD AND THE APPROPRIATE GLOVES. BATTERIES CONTAIN SULFUR ACID THAT CAN CAUSE SEVERE BURNS
ON SKIN OR EYES. RINCE CONTAMINATED AREA IMMEDIATELY WITH WATER.

This procedure must be followed to isolate the vehicle from any electrical charge:
1. Remove the key.
2. Turn off all switches.

3. Disconnect the charger. It is crucial to verify that the charger is disconnected.

A

DONOT MANIPULATE ELECTRICALCONNECTIONS OR GENERATE SPARKSAROUND BATTERIES.SPARKS CAN CAUSE
ABATTERY EXPLOSION ANDACIDSPLASHING.DURING MAINTENANCE, ALWAYSDISCONNECTTHECHARGERAND
USE INSULATED TOOLS THAT DO NOT GENERATE SPARKS. FAILURE TO COMPLY CAN CAUSE SERIOUS INJURIES.

4. Lift the lid, to the right of the driver, to access the batteries located under the driver’s seat.
5. Disconnect the battery pack according to the applicable configuration:

For lifting out the battery compartment:

51. Disconnect the negative (-) terminal (1) of the last battery.

5.2. Disconnect the positive (+) terminal (2) of the first battery.

6. Toreconnect the electrical circuit, perform this procedure in reverse.

Figure 21. Electrical Isolation (batteries).
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7. Discharge the capacitor in the AC
motor controller (5) by connecting
a 10 ohms / 25 W resistor (6) for a
few seconds across the AC motor
controller’s (5) B+ and B- terminals.
Do not leave the resistor (6) on the
terminals once discharged.

8. Using a multimeter, validate the
absence of voltage between the
AC motor controller’s (5) B+ and
B- terminals.

9. To reconnect the electrical circuit,
perform this procedure in reverse.

e NOTE : No resistor needed for

reconnection. Figure 22. AC Motor Controller Terminals.
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4.2 PREVENTIVE MAINTENANCE

A

FOLLOW THE MAINTENANCE SCHEDULE PROVIDED IN THIS MANUAL. FAILURE TO COMPLY CAN LEAD TO
INJURIES OR DAMAGE TO THE VEHICLE.

The preventive maintenanceschedulespecifiesthe minimum maintenancerequirements
NOTICE based on standard use of the vehicle. An early preventive maintenance could be required
if the vehicle is operated under severe conditions.

Preventive maintenance is essential for ensuring the durability of the product and the safety of the
operator. Maintenance should be conducted at specific intervals (daily, weekly, 250 hours, 500 hours,
1000 hours, or 2000 hours), depending on the vehicle's runtime or the time elapsed, whichever occurs
first. This proactive approach helps identify and address any potential issues before they escalate,
contributing to the overall longevity and optimal performance of the product.

NOTE: The vehicle runtime is counted while the vehicle is in operation, and won't be affected while
the key is in the ON position and the vehicle is idle. The vehicle runtime can be found on bottom left
of the display screen when starting the vehicle.

Maintenance Timer Reset

When the vehicle reaches its predefined vehicle runtime limit, the vehicle speed will be reduced and
the fault code 54 will appear on the dashboard to inform the operator that maintenance is due. It does
not indicate a defect of any sort.

Once the preventive maintenance is completed, the timer must be reset, and the fault code erased. The
timer can be reset as follows:

Put the ignition key ON.

Hold the Enter button for 5 seconds.

Select Operation Menu.

Select Reset Maintenance Monitor.

N N

Select Reset and exit.
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» N/A

» N/A

NOTICE 4' Replace any defective component found during the inspection listed below.

Maintenance Procedures

Visible Damage Inspection

Inspect for excessive visible damage on the exterior
of the vehicle or to components under the vehicle.
Fluid Leaks Inspection

A leak could come from the differential or the
brake system. The vehicle may be lifted for further
inspection of this symptom as required.

Proceed as follows to inspect:

1. Inspect the master cylinder (1).

Figure 23. Front Fluid Leaks

2. Remove the deck (2).

Figure 24. Deck Removal.

3. Inspect the drive assembly (3) for signs of leaks
at following locations:
m  Covers.

s Axle ends.
m Casing mating surfaces.

m  Drainffill plugs.

Figure 25. Drive Assembly Fluid Leaks.
4. Reinstall the deck (2).
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Steering Inspection

1. Rock the handgrips (steering wheel if
applicable), examine the grip surface for
excessive wear, tearing, or loss of texture.

2. Inspect the steering system for hard steering,
excessive play, or unusual sounds when turning.

Horn and Lights Inspection

Inspect the correct operation of all lights, strobes,
horn, and reverse alarm.

Seat Switch Inspection

1. Check that the seat switch is operational by
sitting on the driver's seat and validating that
no fault is generated on the display while
sitting.

A

DO NOT EXCEED SPEED OF 1 MPH (2 KM/H) WHEN
TESTING THE SEAT SWITCH. THE ACTIVATION OF THE
SEAT SWITCH WILL STOP THE VEHICLE SUDDENLY.
FAILURE TO COMPLY CAN CAUSE INJURY.

2. Validate that the vehicle stops when removing
all weight from driver's seat.

Accelerator Pedal Inspection

1. Inspect the accelerator pedal for free
movement and proper return spring tension.

2. Test the accelerator pedal's sensitivity and
response. It should provide a smooth and
predictable increase in engine as the pedal
is pressed. Any delays or irregularities in the
response may indicate a problem.

Brake Pedal Inspection

1. Test the pedal's ability to engage and
disengage the braking system smoothly. Any
inconsistencies or difficulty in brake pedal
operation could indicate problems with the
mechanical components or linkage.

2. Inspect the feel and travel of the brake pedal.
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» N/A

» Distilled water

NOTICE 4| Replace any defective component found during the inspection listed in this procedure.

Maintenance Procedures

Static Strap Inspection

Check the static strap (1) (if applicable) for signs
of excessive wear and ensure it has an adequate
length. When the vehicle is on its wheels and
stationary, the strap should have a minimum of
two inches in contact with the ground.

Figure 26. Static Strap.

Tire Pressure Inspection

Check that each tire maintains a pressure rating
of approximately 60 psi (only if the tires are
pneumatic). Additionally, thoroughly inspect the
tires for any signs of of punctures, damage or
excessive wear.

Battery Electrolyte Inspection and Top-Up

A

WHEN WORKING AROUND BATTERIES, ALWAYS WEAR
ACID PROOF PROTECTIVE EQUIPMENT, SUCH AS FACE
SHIELD AND THE APPROPRIATE GLOVES. BATTERIES
CONTAIN SULFUR ACID THAT CAN CAUSE SEVERE
BURNS ON SKIN OR EYES. RINCE CONTAMINATED
AREA IMMEDIATELY WITH WATER.

NOTE: This inspection does not apply to sealed
batteries or lithium batteries.

1. Fully charge the batteries.

NOTE: When the batteries are charged, the fluid
expands and can seep out if overfilled. Refill each
cell after full charge when the fluid has expanded
to its maximum level.

2. Disconnect the charger.

A

DO NOT OPEN THE BATTERY COMPARTMENT BEFORE
DISCONNECTING THE CHARGER. BATTERIES EMIT
HIGHLY EXPLOSIVE GASES WHICH GREATLY INCREASE
WHEN CHARGING. FAILURE TO COMPLY CAN CAUSE
SERIOUS INJURIES.

3. Lift the lid, to the right of the driver, to access
the batteries located under the driver’s seat.

4. For each battery in the battery compartment,
inspect and refill as necessary with distilled
water to the recommended manufacturer level.

5. Lower the lid to conceal the batteries.

NOTE: Once the regular charging process is
completed, it is recommended to disconnect the
charger from the battery bank for approximately
10 seconds and then reconnect it. This step is
crucial for performing the equalization charging.
By briefly disconnecting and reconnecting the
charger, you allow the charger to reassess the
battery bank’s condition and adjust the charging
parameters accordingly. This helps distribute the
charging current more evenly among the battery
cells. Performing the equalizing charge regularly
helps optimize the performance and longevity of
the battery bank.
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4.2.3 EVERY 250 HOURS OR 3 MONTHS MAINTENANCE

» Resistor: 10 ohms, 25 W
» Lifting device

» Lubricant spray
» Compressed air

NOTICE 4| Replace any defective component found during the inspection listed in this procedure.

NOTICE 4| When required, lift the vehicle using a lifting device as per section 4.11 LIFTING POINTS.

Maintenance Preparation Steps

Before conducting any maintenance tasks, it is
essential to follow the subsequent steps to ensure
safety during maintenance and enable easy access
to components.

1. Remove the deck (1).

Figure 27. Deck Removal.

2. Remove the dashboard cover (2).

Figure 28. Dashboard Cover.

A

DO NOT WORK ON ANY COMPONENTS OF THE
ELECTRICAL SYSTEM UNTIL THE VEHICLE IS
ELECTRICALLY ISOLATED. VOLTAGES OF UP TO 50 V
AND HIGHER CAN BE PRESENT. FAILURE TO COMPLY
CAN CAUSE INJURIES.

2. Take the necessary steps to remove electrical
hazardsin accordance with Section 4.1.2, which
provides guidelines for electrically isolating the
vehicle.
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Maintenance Procedures

Rear Suspension Inspection

1. Inspecttherearleafsprings (1) and their fixtures
for damage and corrosion.

2. Examine the suspensions frame bushings (2)
for any signs of looseness or movement.

Figure 29. Rear Suspension Inspection.

Steering Inspection

1. Check for signs of wear, damage, or cracks
on the handgrips (1). Ensure they are securely
attached to the handgrips.

2. Inspect the front fork (2) for any signs of oil
leaks, damage, or excessive rust. Ensure it is
securely attached to the frame.

3. Test the movement of the front fork (2) by
compressing it downward and releasing it. It
should respond smoothly without any unusual
noises or resistance. Pay attention to any
abnormalities in fork travel or rebound.

4. Check the springs (3) for signs of wear, sagging,
or damage. Ensure they are securely mounted
and aligned.

5. Check for any unusual noises, vibrations, or
inconsistencies in the steering system.
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e HANDGRIPS (1)

FRONT FORK (2)

SPRINGS (3)

Figure 30. General Steering Inspection.

Lubrication
Lubricate the following components:
m  Brake assembly (see Figure 10 - part no. 2).

m chain (if applicable).

NOTE : In the case of a steering wheel instead of
handgrips configuration, such as in certain vehicle
models of the MT-180, lubrication may be required
for the chain.

Electromagnetic Brake Inspection
1. Chock the vehicle's wheels.

2. Remove the electromagnetic brake’'s rubber
shield (1).

3. Insert the service knobs (2) to free the

electromagnetic brake’s rotor.
4, Clean the gap (3) created with compressed air.

5. Remove the service knobs from the

electromagnetic brake.

(2)
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Figure 31. EMB Inspection.

6. Using a feeler gauge, measure the air gap
(3) between pressure plate (4) and the
electromagnet (5).

Y

If the air gap is 0.030" or less, skip to next
step.

If the air gap is greater than 0.030", check
the tag on the electromagnetic brake:

Replace the EMB's rotor if a CNX brake is
installed.

Replace the EMB assembly if a Warner
brake is installed.

Reinstall the rubber shield (1). Replace rubber
shield (1) if the rubber shows any sign of dryness
or damages.

Rubber Bellows Inspection
Inspect rubber bellows installed on the vehicle
components for signs of damage, cracks or

dryness.
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AC Motor Dusting

If the vehicle is equipped with the fan cooled AC
motor, clean the motor’'s air vents with compressed
air.

NOTE: Clean any dust accumulation on other
components if necessary.

In the case of a Sealed motor (1), it providesinherent
protection against dust and debris. Therefore, no
additional dusting or cleaning is necessary for the
motor.

Figure 32. Sealed AC Motor.

Power Circuit Inspection
1. Inspect the power cables for visible damage.

2. Inspect the electrical connections for:

Corrosion.

Loose connections.

Battery Inspection

A

WHEN WORKING AROUND BATTERIES, ALWAYS WEAR
ACID PROOF PROTECTIVE EQUIPMENT, SUCH AS FACE
SHIELD AND THE APPROPRIATE GLOVES. BATTERIES
CONTAIN SULFURIC ACID THAT CAN CAUSE SEVERE
BURNS ON SKIN OR EYES. RINCE CONTAMINATED
AREA IMMEDIATELY WITH WATER.
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1. Inspectthe batteries for the following elements:

Loose connections.
Damaged cables.
Acid spill.

Loose terminal posts.
Corrosion.

Swelled casing.

2. If corrosion is present on battery posts:

a. Remove the cable connectors.

b. Use a wire brush to remove any particles.

c. Clean the terminals with a suitable product.
d. Reinstall the removed cables.
(1) caution

AFTER CLEANING, DO NOT REAPPLY POWER UNTIL
TERMINAL AREAS ARE THOROUGHLY DRY. FAILURE TO
COMPLY CAN DAMAGE THE VEHICLE.

Test Drive

After the maintenance is finished, it is necessary
to reinstall any disassembled parts and conduct
a thorough test on the vehicle to ensure that all
systems are functioning correctly.

1. Reinstall the dashboard cover.

2. Reconnect the electrical circuit:

Make sure there is no resistor connected
across the AC motor controller’'s B+ and B-.

Reconnect the battery leads.

iii. Turn on all switches and test lights.

Insert the key.

3. Test drive the vehicle:

iv.

Turn the handgrips and feel for excessive
play.

Switch the drive mode from Turtle to Rabbit
and test the speed.

Depress and release the accelerator to test
the electromagnetic brake.

Listen for abnormal noise.

4. Reinstall the deck.
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4.2.4 EVERY 500 HOURS OR 6 MONTHS MAINTENANCE

» Resistor: 10 ohms, 25 W » Lubricant spray

NOTICE 4| Replace any defective component found during the inspection listed in this procedure.

NOTICE 4| When required, lift the vehicle using a lifting device as per section 4.11 LIFTING POINTS.

The 250 hours or 3 months preventive maintenance should be carried out concurrently

NOTICE with this maintenance. Certain steps may not be necessary due to redundancy. Please
consult the maintenance checklist in the QUICK REFERENCES section for the specific
steps that are required.

Maintenance Preparation Steps Maintenance Procedures

Before conducting any maintenance tasks, it is | pecals and Labels Inspection
essential to follow the subsequent steps to ensure
safety during maintenance and enable easy access
to components.

1. Remove the deck (1) Frame Inspection

Inspect decals and safety labels for damage.
Replace them if any part of the text is illegible.

1. Inspect the vehicle's frame for Cracks, damage
or Corrosion.

2. The following frame locations should be
inspected with care:

— Side panels corners (1) (both sides). There
is a possibility of cracks occurring in these
corners as they undergo significant stress
(see Figure 34).

— Rear suspension mounting tabs (2) (see
Figure 35).

Figure 33. Deck Removal. — Hitch mounting area (3) (see Figure 36).

A

DO NOT WORK ON ANY COMPONENTS OF THE
ELECTRICAL SYSTEM UNTIL THE VEHICLE IS
ELECTRICALLY ISOLATED. VOLTAGES OF UP TO 50 V
CAN BE PRESENT. FAILURE TO COMPLY CAN CAUSE
INJURIES.

2. Take the necessary steps to remove electrical
hazardsin accordance with Section 4.1.2, which
provides guidelines for electrically isolating the
vehicle.
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Figure 36. Hitch Mounting.

Front Drum Brakes Inspection

proceed as follows for each of the vehicle's front
drum brakes:

1.  Unfasten screws (1) and split ring lock washers
(2) on both sides of the front wheel guard.

2. Remove the front wheel guard (3).

NOTE : before removing the front wheel guard
(3), it is necessary to loosen the screws at the
ends of the shock absorber springs on both
sides.

3. Remove both coupling nuts (4).

Figure 37. Front Wheel Guard Removal.
Remove the wheel nuts (5) and wheel (6)

Remove the brake drum (7).

Clean brake dust with water.

NEN-YRT NN

Inspect the drum brake (7) for excessive wear
or scoring.

8. Inspectthe drum shoes. Replace the shoes and
springs if the lining thickness is 1/16 in (2 mm)
or less.

9. Inspectthedrum brake system (8) for corrosion,
wear, brake fluid leak, and brake dust.
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Figure 38. Drum Brakes Inspection.

10. Reinstall the brake drum (7)

1.

12.

13.

Reinstall the wheel (6) and the wheel nuts (5).
Torque the wheel nuts (5) to standard values.
The appropriate torque value is 80 ft lbs.

Reinstall the coupling nuts (4). Torque the
coupling nuts (4) to standard values. The
appropriate torque value for the first coupling
nut is 20 ft Ibs and 100 ft lbs for the second one.

Reinstall the front wheel guard (3), screws (1)
and split ring lock washers (2).

NOTE : After reinstalling the front wheel guard
(3), it is necessary to tighten the screws at the
ends of the shock absorber springs on both
sides.

Brake System Inspection

1.

Inspect the brake system components for signs
of corrosion, damage or leaks.

Inspect the brake fluid level in the master
cylinder (1) placed underneath the master pedal
mat. Refill with DOT-3 fluid brake if required.

NOTE : A low level of brake fluid may indicate
either brake wear or fluid leaks.
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Figure 39. Master Cylinder Inspection.

Test Drive

After the maintenance is finished, it is necessary
to reinstall any disassembled parts and conduct
a thorough test on the vehicle to ensure that all
systems are functioning correctly.

1.

Reconnect the electrical circuit:

i. Make sure there is no resistor connected
across the AC motor controller’'s B+ and B-.

ii. Reconnect the battery leads.
iii. Turn on all switches and test lights.

iv. Insert the key.

Test drive the vehicle:

i. Turn the handgrips and feel for excessive
play.

ii. Switch the drive mode from Turtle to Rabbit
and test the speed.

iii. Depress and release the accelerator to test
the electromagnetic brake.

iv. Listen for abnormal noise.

3. Reinstall the deck.
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4.2.5 EVERY 1000 HOURS OR 12 MONTHS MAINTENANCE

» Resistor: 10 ohms, 25 W
» Lifting device

» Slings

» Oil recipient

» Differential oil: SAE 80W90 GL5

» Molybdenum disulfide grease (69)
» Bearing grease

» Cotter pin (Size : 1/16x2)

NOTICE 4| When required, lift the vehicle using a lifting device as per section 4.11 LIFTING POINTS.

The 500 hours or 6 months preventive maintenance should be carried out concurrently

NOTICE

with this maintenance. Certain steps may not be necessary due to redundancy. Please

consult the maintenance checklist in the QUICK REFERENCES section for the specific

steps that are required.

Maintenance Preparation Steps

Before conducting any maintenance tasks, it is
essential to follow the subsequent steps to ensure
safety during maintenance and enable easy access
to components.

1. Remove the deck (1)

Figure 40. Deck Removal.

A

DO NOT WORK ON ANY COMPONENTS OF THE
ELECTRICAL SYSTEM UNTIL THE VEHICLE IS
ELECTRICALLY ISOLATED. VOLTAGES OF UP TO 50 V
CAN BE PRESENT. FAILURE TO COMPLY CAN CAUSE
INJURIES.

2. Take the necessary steps to remove electrical
hazardsin accordance with Section 4.1.2, which
provides guidelines for electrically isolating the
vehicle.



SECTION 04
MAINTENANCE

COMPANY NAME

Maintenance Procedures

Drive Splines Maintenance

1.

Disconnect all electrical cables from the AC
motor (1).

Place the slings around the motor.

Support the AC motor (1) with the appropriate
lifting device so that the motor can be slightly
moved horizontally once the screws (2) are
removed.

@ CAUTION

DO NOT REMOVE THE AC MOTOR FROM THE
DIFFERENTIAL UNTIL IT IS CORRECTLY SUPPORTED.
THE MOTOR WEIGHS ABOUT 40 LB (18 KG). FAILURE
TO COMPLY CAN DAMAGE THE EQUIPMENT.

4. Remove the screws (2) joining the AC motor (1)

to the differential (3).

Figure 41. Disconnecting AC Motor.
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Remove the AC motor (1) from the differential
(3), to access the drive splines (4).

Figure 42. Removing AC Motor.

Clean the AC motor (1) from dust or debris

accumulation (if applicable).

Inspect the AC motor and the differential drive
splines (4) for corrosion or damage.

Lubricate the AC motor and the differential
drive splines (4) with molybdenum disulfide
grease (2.5 mlis required).

BOTH SIDES VIEW A-B

%

Figure 43. Spline Lubrication.
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12.

Reinstall the AC motor (1) on the differential (3)
with the five screws (2).

Torque the screws (2) to standard values. The
appropriate torque value is 24 ft lbs.

Remove the slings from the AC motor (1).

Reconnect the electrical cables to the AC motor

(1).

NOTE : Ensure that the connections are properly

reestablished,

matching the corresponding

letters U, V, and W from the controller with the
corresponding letters on the motor.

Differential Maintenance

The MT-180 vehicle is equipped with a Schafer
twin-case differential so proceed as follows :

1.

Position a recipient under the differential to
collect the drained oil in next steps.

Remove the aluminum case filler plug (4).

Remove the cast-iron case filler plug (5).

Figure 44. Drain Plugs.

COMPANY NAME
MOTREC INTERNATIONAL

MAY 2023
VERSION Ol

42

Add 625 mL (stop if the oil reaches the bottom
ofthefilling hole) of SAE 80W90 GL5 differential
oil.

Reinstall the aluminium case filler plug (4).

Add 390 mL (stop if the oil reaches the bottom
of the filling hole) of SAE 80W90 GL5 differential
oil.

Reinstall the cast-iron case filler plug (5).

Remove the aluminium case (1) and the
cast-iron case (2) drain plugs (3) to drain the
differential oil.

Reinstall the drain plugs (3) once the oil is
drained.

fiﬁm N\
‘Cc)\\\-
7))

Figure 45. Filler Plug.

Front Hub Maintenance

Chock the rear wheels.

Unfasten screws (1) and split ring lock washers
(2) on both sides of the front wheel guard.
Remove the front wheel guard (3).

NOTE : before removing the front wheel guard
(3), it is necessary to loosen the screws at the

ends of the shock absorber springs on both
sides.

Remove both coupling nuts (4).
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Figure 46. Front Wheel Guard Removal.

5. Remove the wheel nuts (5) and wheel (6)

6. Remove the brake drum (7).

HOTHES

Al

Figure 47. Front Wheel and Drum Removal.

7. Remove the hub (8) from the spindle (9).

8. Inspect the bearings (10) and their races for

wear.

9. Discard the seal (11). Refer to the PARTS
CATALOG for seal replacement.

10. Cleanthe bearing (10) and if they are still usable,
apply the grease.

1. Install a new seal (11) and the bearings (10) into

the hub (8).

12. On the spindle (9), clean the seating surface of
the hub (8) from any debris.
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Figure 48. Frony Wheel Hub Inspection.

13. Position the hub (8) on the spindle (9).
14. Reinstall the brake drum (7)

15. Reinstall the wheel (6) and the wheel nuts (5).
Torque the wheel nuts (5) to standard values.
The appropriate torque value is 80 ft lbs.

16. Reinstall the coupling nuts (4). Torque the
coupling nuts (4) to standard values. The
appropriate torque value for the first coupling

nut is 20 ft Ibs and 100 ft lbs for the second one.

17. Reinstall the front wheel guard (3), screws
(1) and split ring lock washers (2). Torque the

screws to 90 ft Ibs.

NOTE : After reinstalling the front wheel guard
(3), it is necessary to tighten the screws at the
ends of the shock absorber springs on both
sides.

Rear Hub Maintenance

1. Chock the front wheels.
2. Remove the wheel nuts (1) and wheel (2).

Figure 49. Rear Wheel Removal.
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3. Remove the wheel spacer (3)

Remove the cotter pin (4) and unscrew the
castle nut (5).

5. Remove the rear hub (6) from the spindle (7).

Figure 50. Rear Hub.

6. Examine the rear hub (6) for any abnormal
sounds or signs of looseness.

7. Adjust the positioning of the hub (6) on the
spindle (7).

8. Securely reinstall the castle nut (5) and tighten
it to 103 ft-1bf.

9. Replace the cotter pin (4) with a new one and
install it properly.

10. Reinstall the wheel spacer (3).

1. Reinstall the wheel (2) and the wheel nuts (1).
Torque the wheel nuts (1) to standard values.
The appropriate torque value is 80 ft lbs.

Brake System Inspection

1. Inspect the brake system components for signs
of corrosion or damage.

2. Inspect the brake fluid level in the master
cylinder (1) placed underneath the master pedal
mat. Refill with DOT-3 fluid brake if required.

NOTE : A low level of brake fluid may indicate
either brake wear or fluid leaks.
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Figure 51. Brake System Maintenance.

Hardware Maintenance

1. Inspect and tighten all electrical connections.
Clean or replace any connection that shows
signs of corrosion or damage.

2. Inspect and tighten all mechanical hardware.
Replace any connection that shows signs of
damage.

Refer to the QUICK REFERENCES at the end of this
document for all torque values.

Test Drive

After the maintenance is finished, it is necessary
to reinstall any disassembled parts and conduct
a thorough test on the vehicle to ensure that all
systems are functioning correctly.

1. Reconnect the electrical circuit:

i. Make sure there is no resistor connected
across the AC motor controller’'s B+ and B-.

ii. Reconnect the battery leads.
iii. Turn on all switches and test lights.
iv. Insert the key.

2. Test drive the vehicle:
i.  Turn the handgrips and feel for excessive
play.
ii. Switch the drive mode from Turtle to Rabbit
and test the speed.

iii. Depress and release the accelerator to test
the electromagnetic brake.

iv. Listen for abnormal noise.

3. Reinstall the deck.
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4.2.6 EVERY 2000 HOURS OR 24 MONTHS MAINTENANCE

» Lifting device

» DOT-3 brake fluid

NOTICE

The 1000 hours or 12 months preventive maintenance should be carried out concurrently

with this maintenance. Certain steps may not be necessary due to redundancy. Please

consult the maintenance checklist in the QUICK REFERENCES section for the specific

steps that are required.

Maintenance Procedures

Hydraulic Brake System Fluid Maintenance

NOTE: The most recommended approach for

brake fluid replacement is utilizing a bleeder ball

tank or a comparable automatic bleeding device.
Alternatively, repetitive manual bleeding is also

acceptable.

1. If required, lift the vehicle using a lifting device

as per section 4.1.1 LIFTING POINTS.

2. Remove the master cylinder’s (1) cap.

Figure 52. Brake System Bleeding.
3. Bleed front wheel brakes:

Check the brake fluid level and ensure it's
within the recommended range. If low, fill
the master cylinder (1) with DOT-3 brake
fluid and then reinstall the master cylinder’s
(1) cap.

Have a helper sit in the driver's seat and
pump the brake pedal three to four times
and then hold it down. The pedal should
feel firm when held down.

iii. While the pedal is held down, open the
bleeder valve slowly. You should see brake
fluid coming out of the tube.

iv. Close the bleeder valve before your helper
releases the brake pedal to avoid air being
sucked back into the system.

V. Repeat this process several times (usually
3-4 times) until you see a steady stream of
new brake fluid.

Figure 53. Front Wheel Bleeding.

4. Oncethe front brakes are bled, check the brake
fluid level in the reservoir again and top it up if
necessary.

5. Wipe away any spilled brake fluid.

NOTE : Exercise with caution as oil fluid can
potentially damage the paint.

6. Apply continuous pressure on the heel of the
master pedal for about ten seconds. Note any
loss of pressure.

7. Inspect the brake lines and fittings for leaks.
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4.3 CORRECTIVE MAINTENANCE
431 ACCELERATOR

The accelerator cannot be repaired or serviced. Its
maintenance only allows for inspection to verify
the correct electrical values.

432 HYDRAULIC BRAKES

Maintenance Procedures

Hydraulic Brake System Fluid Maintenance

NOTE: The most recommended approach for
brake fluid replacement is utilizing a bleeder ball
tank or a comparable automatic bleeding device.
Alternatively, repetitive manual bleeding is also
acceptable.

1. If required, lift the vehicle using a lifting device
as per section 4.1.1 LIFTING POINTS.

2. Remove the master cylinder’s (1) cap.

Figure 54. Brake System Bleeding.

3. Bleed front wheel brakes:

i. Check the brake fluid level and ensure it's
within the recommended range. If low, fill
the master cylinder (1) with DOT-3 brake
fluid and then reinstall the master cylinder’s
(1) cap.

ii. Have a helper sit in the driver's seat and
pump the brake pedal three to four times
and then hold it down. The pedal should
feel firm when held down.
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iii. While the pedal is held down, open the
bleeder valve slowly. You should see brake
fluid coming out of the tube.

iv. Close the bleeder valve before your helper
releases the brake pedal to avoid air being
sucked back into the system.

V. Repeat this process several times (usually
3-4 times) until you see a steady stream of
new brake fluid.

Figure 55. Front Wheel Bleeding.

4. Oncethe front brakes are bled, check the brake
fluid level in the reservoir again and top it up if
necessary.

5. Wipe away any spilled brake fluid.

NOTE : Exercise with caution as oil fluid can
potentially damage the paint.

6. Apply continuous pressure on the heel of the
master pedal for about ten seconds. Note any
loss of pressure.

7. Inspect the brake lines and fittings for leaks.

Drum Brakes Replacement

1. Safely secure the vehicle using jack stands.

2. Unfasten screws (1) and split ring lock washers
(2) on both sides of the front wheel guard.

3. Remove the front wheel guard (3).
NOTE : before removing the front wheel guard
(3), it is necessary to loosen the screws at the

ends of the shock absorber springs on both
sides.

4, Remove both coupling nuts (4).
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Figure 56. Front Wheel Guard Removal.

Remove the wheel nuts (5) and wheel (6)

Remove the brake drum (7).

Clean brake dust with water.

Inspect the lining wear of the drum brake

system (8).

» Replace the shoes and springs if the lining
thickness is 1/16 in (2 mm) or less.

Figure 57. Front Wheel and Drum Removal.

Fully seat the brake drum (7) in position.

Spin the brake drum (7) to validate that the
shoes aren’t overly tightened. The wheels must
turn free when the brake pedal is released.

Reinstall the wheels (6).

Torque the wheel nuts (5) to standard values.
The appropriate torque value is 80 ft lbs.
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14. Reinstall the coupling nuts (4). Torque the
coupling nuts (4) to standard values. The
appropriate torque value for the first coupling
nut is 20 ft Ibs and 100 ft lbs for the second one.

15. Reinstall the front wheel guard (3), screws (1)
and split ring lock washers (2).
NOTE : After reinstalling the front wheel guard
(3), it is necessary to tighten the screws at the
ends of the shock absorber springs on both

4335 REAR AXLE

Procedures

Rear Axle Removal

NOTE :Ensurethatthevehicleis properly supported
on jack stands or that the wheels are chocked to
prevent any accidental movement.

1. Remove the wheel nuts (1).
2. Remove the wheel (2).

3. Remove the wheel spacer (3).

Figure 58. Wheel and Wheel Spacer Removal.

4. Drain the differential fluid (if necessary). Keep
a suitable container to catch the fluid and
dispose of it properly.

5. Remove the cotter pin (4) which secures
the castle nut. Use a pair of pliers or a cotter
pin puller to remove it. Straighten the pin if
necessary for easier removal.

6. Remove the castle nut (5) that secures the axle
shaft by using an appropriate socket or wrench.
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Remove the spindle (6) to access the axle shaft
(7) properly.

(=

Figure 59. Axle Shaft Inspection.

Remove the retaining circlip (7) that holds the
bearings. Use the appropriate tool, such as
snap ring pliers, to remove it. Carefully slide the
clip out to release the axle shaft (8).

Remove gently the axle shaft (8) straight out,
being cautious not to damage the seals or
surrounding components.

Inspect it for any signs of damage or wear.
If necessary, replace the axle shaft, seals, or
any other components that show signs of
deterioration.

Slide the axle shaft (8) back into the differential
(9), aligning it with the splines.

Reinstall the retaining circlip (7) to secure
bearingsin place.Ensurethattheclipisproperly
seated and holds the axle shaft (8) securely.

Reinstall the spindle (6).

Put back and tighten the castle nut (5) using
the appropriate socket. The appropriate torque
value is 103 ft Ibs.

Slide a new cotter pin (4) through the castle
nut's hole and bend the ends of the pin to
prevent it from coming loose.

Reinstall the wheel spacer (3).
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Reinstall the spindle (6).

Put back and tighten the castle nut (5) using
the appropriate socket. The appropriate torque
value is 103 ft Ibs.

Slide a new cotter pin (4) through the castle
nut's hole and bend the ends of the pin to
prevent it from coming loose.

Reinstall the wheel spacer (3).

Torque the wheel nuts (1) to standard values.
The appropriate torque value is between 80 ft
Ibs.

Validate that the differential oil level is
adequate (it should reach the bottom of the
filler hole). For more details, refer to section
4.3.4 DIFFERENTIAL subsection OIL CHANGE.

434 DIFFERENTIAL

Inspection

1.

Look for leaks around:

— Covers.

— Ataxle ends.

— Casing mating surfaces.

- Drain/fill plugs.

2. Look for signs of external damage cracks,
deformed parts, signs of impacts.

3. Inspect for excessive looseness in internal gears
by gently rocking wheels.

4. Drain and inspect oil for excessive shavings/
debris. (If removing cover, perform visual
inspection).

5. Inspect suspension mounting (U bolts, shocks,
leaf springs, etc.).

6. Test drive: listen for abnormal noise, feel for
excess play, test while turning as well.

Procedures

Oil Change

The recommended oil for MT-180 equipped with
Schafer twin-case differential is 80W90 GLS5.
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twin-case Differential

1. Position a recipient under the differential to
collect the drained oil in next steps.

2. Remove the aluminium case filler plug (4).

3. Remove the cast-iron case filler plug (5).

Figure 62 Filler Plug.

Figure 61. Drain Plugs.

4. Add 625 mL (stop if the oil reaches the bottom
of thefilling hole) of SAE 80W90 GL5 differential
oil.

5. Reinstall the aluminium case filler plug (4).

6. Add 390 mL (stop if the oil reaches the bottom
of thefilling hole) of SAE 80W90 GL5 differential
oil.

7. Reinstall the cast-iron case filler plug (5).

8. Remove the aluminium case (1) and the
cast-iron case (2) drain plugs (3) to drain the
differential oil.

9. Reinstall the drain plugs (3) once the oil is
drained.
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435 BATTERY

A
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DO NOT MANIPULATE ELECTRICAL CONNECTIONS OR GENERATE SPARKS AROUND BATTERIES. SPARKS CAN
CAUSE A BATTERY EXPLOSION AND ACID SPLASHING. DURING MAINTENANCE, ALWAYS DISCONNECT THE
CHARGER AND USE INSULATED TOOLS THAT DO NOT GENERATE SPARKS. FAILURE TO COMPLY CAN CAUSE

SERIOUS INJURIES.

A

WHEN WORKING AROUND BATTERIES, ALWAYS WEAR ACID PROOF PROTECTIVE EQUIPMENT, SUCH AS FACE
SHIELD AND APPROPRIATE GLOVES. BATTERIES CONTAIN SULFUR ACID THAT CAN CAUSE SEVERE BURNS ON
SKIN OR EYES. RINCE CONTAMINATED AREA IMMEDIATELY WITH WATER.

Procedures

Battery Post Corrosion

If you notice corrosion on the battery posts,
disconnect the cable connectors, utilize a wire
brush to eliminate any debris, and proceed to
clean them with a cloth dampened with ammonia
solution.

@ CAUTION

AFTER CLEANING, DO NOT REAPPLY POWER UNTIL
TERMINAL AREAS ARE THOROUGHLY DRY. FAILURE TO
COMPLY CAN DAMAGE THE VEHICLE.

Electrolyte Level
NOTE: Does not apply to sealed batteries.

1. Inspectthe batteries and fill with distilled water
if needed.

2. Regularly used batteries generally require water
levels to be inspected weekly. Underwatering
leads to a shortened battery life. Over watering
leads to battery corrosion. Be careful not to
overfill any cell to avoid forcing out electrolyte
while charging.

NOTE : Some vehicles are equipped with batteries
watering system. This watering system consists of
a series of water fill tubes attached to each battery
cell. These tubes are designed to allow for easy
access to add water when needed (see Figure 63).

3. Fill each cell to plate level with distilled or
deionized water, after battery charging. When
the battery is charged, the fluid expands and
can seep out if overfilled. Refill each cell after
full charge, when the fluid has expanded to its
maximum level.

4. Reinstall battery caps before charging.

Figure 63. Batteries Watering System.
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Battery Mounting

A loose battery increases damaging effects of
vibrations and is more prone to short circuiting.

Defective Battery

Discharging below a 20% SOC cuts down the
battery life and the number of cycles available.
Inspect specific gravity of each cell; if a cell is
shorted, voltage drops may occur only when
there is current. Refer to battery manufacturer’s
specifications for specific gravity of electrolyte.

Lithium Battery Maintenance

NOTE: Remember that lithium batteries are
generally designed to be low maintenance
compared to other battery types. However,
following these basic maintenance procedures can
helpensurethelongevity and optimal performance

of your lithium battery.

1. Clean the battery contacts: Over time, dust,
dirt, or debris can accumulate on the battery
contacts, affecting the performance and
connection.

2. Gently clean the battery contacts using a dry
cloth or a soft brush to maintain good contact.

NOTE: avoid deep discharge because Lithium
batteries should not be completely discharged as
it can lead to irreversible damage. Ideally, recharge
the battery before it reaches a critically low level to
prolong its lifespan.

NOTE: If the lithium battery is not in use for an
extended period, store it in a cool and dry place
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TPPL Battery Maintenance

NOTE: Like lithium batteries, TPPL batteries are
generally designed to be maintenance-free. They
do not require regular electrolyte level checks
or addition of water, unlike some other types of
batteries (ex. Lead-acid battery).

1.

Inspect and clean the battery terminals to
ensure good electrical connections.

Remove any corrosion or dirt using a wire
brush or a battery terminal cleaner. Proper
terminal connections help maintain optimal
performance.

Monitor electrolyte levels (if applicable).
Some TPPL batteries may have removable
caps or access points to check and maintain
electrolyte levels.
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4.4 TROUBLESHOOTING
PMC Self-Diagnostic Errors

Active fault codes will be displayed on the display to ease troubleshooting. The PMC also comes with a
status LED, which gives a flashing code to help troubleshooting.

Reading fault codes should be your first step in diagnosing any issue.
For a list of all the fault codes, refer to section 5 ANNEXES at the end of this document.

Battery Voltage

A

DO NOT MANIPULATE ELECTRICAL CONNECTIONS OR GENERATE SPARKS AROUND BATTERIES. SPARKS CAN
CAUSE A BATTERY EXPLOSION AND ACID SPLASHING. DURING MAINTENANCE, ALWAYS DISCONNECT THE
CHARGER AND USE INSULATED TOOLS THAT DO NOT GENERATE SPARKS. FAILURE TO COMPLY CAN CAUSE
SERIOUS INJURIES.

A

WHEN WORKING AROUND BATTERIES, ALWAYS WEAR ACID PROOF PROTECTIVE EQUIPMENT, SUCH AS FACE
SHIELD AND THE APPROPRIATE GLOVES. BATTERIES CONTAIN SULFUR ACID THAT CAN CAUSE SEVERE BURNS
ON SKIN OR EYES. RINCE CONTAMINATED AREA IMMEDIATELY WITH WATER.

Some troubleshooting steps require to measure the voltage that the reaches the inspected components.
The total battery voltage might be required for these inspections. Make sure batteries are securely
connected and measure the voltage between the main fuse terminal (B+) and the AC motor controller’s
(B-) terminal for full battery voltage.

441 ACCESSORIES

Accessories Not Working
1.  Turn the key to the ON position.
2. Measure voltage across DC/DC converter input terminals.

2.1.  Check for the presence of voltage between the positive terminal (B+) (White Wire) and the
negative terminal (B-) (Black Wire) of the DC/DC converter (As shown in Figure 64).

¢ Ifnovoltage is present, it is necessary to inspect both the fuse and the wiring.

2. 2. Check for the presence of voltage between the orange wire and the negative terminal (B-)
(Black Wire) of the DC/DC converter (As shown in Figure 64).

¢ Ifthereis no voltage detected despite the key being ON, it is advisable to examine the wiring.
3. Measure voltage across DC/DC converter output terminals.

3.1. Check for the presence of voltage between the yellow/red wire and the green wire of the DC/
DC converter (As shown in Figure 64).

¢ If not between 11.8V and 14.2V, it indicates a defective converter that requires replacement.

4. Depress the accessory switch, measure voltage across accessory terminals.
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If the measured voltage is not between 1.8V and 14.2V, it indicates a problem with the switch, and it
should be replaced.

If the measured voltage is approximately 12V, it suggests a fault with the accessory itself, and it
should be replaced.

NOTE : Ensure accurate voltage measurements by doing the voltage drop test between the switch's
terminals, ensure that the voltage measurement registers O V. Alternatively, consider the voltage drop
when measuring between the accessory’s terminals.
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Figure 64. DC/DC Converter Input and Output Terminals Inspection.

442 BATTERY CHARGER

A

ALWAYS UNPLUG THE AC AND DC ELECTRICAL CORDS BEFORE ATTEMPTING ANY REPAIRS TO THE CHARGER.
FAILURE TO COMPLY CAN CAUSE INJURIES OR DAMAGE TO EQUIPMENT.

Charger Does Not Turn On

1.

AC cord of portable chargers must be disconnected from the vehicle after every charging process
to re-start.

Validate that the charger has not recorded any fault codes. (Please refer to the Annexes section 5 for
the meaning/significance of the codes).

Measure the voltage of each individual battery at its connector. Repeat this process for the entire
battery pack.

If there is no voltage output, it means there is no power, resulting in no lights and no display of
codes. Assuming the wiring is intact, if the batteries are low, it prevents the charger from operating,
and if that's not the case then it's necessary to replace the charger at this point.

4435 VEHICLE MOTION

Vehicle Does Not Move

1.

Perform an inspection to detect any fault codes.

Please refer to Section 5 Annexes for the meaning/significance of the codes.
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2. Inspect the Electromagnetic Brake.

Before troubleshooting the EMB, validate that the non-moving vehicle issue is caused by the
electromagnetic brake by screwing in the service knobs, therefore disengaging the electromagnetic
brake.

2.1. Electromagnetic brake not releasing (vehicle doesn’'t move).
» Excessive air gap (over 0.030 in).

» No current to electromagnetic brake.

A

PLEASE PAY ATTENTION TO THE VOLTAGE VALUE INDICATED BY THE VOLTMETER. THE VOLTMETER MAY NOT
ACCURATELY DISPLAY THE REAL VOLTAGE; INSTEAD, IT MIGHT SHOW A HIGHER VALUE (E.G., 48V) RATHER
THAN THE AVERAGE VALUE (E.G., 24V) DUE TO THE IMPLEMENTATION OF PULSE WIDTH MODULATION (PWM).

» Damaged wiring.
» Defective magnet.
» Mechanically stuck pressure plate.
» Defective controller.
2.2. Electromagnetic brake dragging (burnt smell / lack of power).
» Low current to electromagnetic brake.
» Defective magnet (partial release).
» Mechanically stuck pressure plate or debris in electromagnetic brake.
» Gripping of rotor hub splines.
2.3. Electromagnetic brake not engaging.

NOTE: This symptom is sometimes the result of the operator regularly using the Emergency
Stop button while the vehicle is still in motion. This wears off the thin friction material on the
rotor. Such practice should be avoided.

» Service knobs installed.
» Damaged /broken rotor.
» Mechanically stuck open pressure plate.

» Damaged transaxle internal component.
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3. Inspect the Accelerator Pedal

To verify the proper functioning of the accelerator pedal, follow these steps to check the percentage of
throttle by accessing the throttle command in the display:

i. Turnthe ignition key to the ON position.
ii. Hold the ENTER button for 5 seconds.
iii. Select MOTREC SETTINGS.

iv. Select INPUT PASSWORD (3050).

v. Select PROGRAMMER.

vi. Select MONITOR.

vii. Select INPUT.

By following these steps, you can monitor the variation of the throttle percentage on the display while
stepping on the pedal. This allows you to assess the functionality of the accelerator pedal and ensure it
is operating correctly.

4. Inspect the Vehicle

1.  Make sure that the PMC surface is clean and dry:
i. Inspect the terminal areas. Dust particles or acid contamination can create current leaks and

cause a PMC malfunction.

5. Inspect the Main Contactor

51 Check the 250 A fuse located next to the contactor.

52 Verify the presence of voltage at the positive terminal (B+) of the contactor.

¢ If not, check for any fuse or wiring issues.

5.3 Verify the output of voltage from the contactor to the negative terminal (B-) of the controller.

¢ If that's not the case, even if the contactor coil is energized (meaning it is receiving power), it is
necessary to replace the contactor.

5.4 Check the voltage between the black/orange wire and the orange/black wire of the contactor.

¢ Ifnovoltageisdetected,itis necessarytoinspectthe wiringandthe output wires of the controller.

A

PLEASE PAY ATTENTION TO THE VOLTAGE VALUE INDICATED BY THE VOLTMETER. THE VOLTMETER MAY NOT
ACCURATELY DISPLAY THE REAL VOLTAGE; INSTEAD, IT MIGHT SHOW A HIGHER VALUE (E.G., 48V) RATHER
THAN THE AVERAGE VALUE (E.G., 24V) DUE TO THE IMPLEMENTATION OF PULSE WIDTH MODULATION (PWM).
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Vehicle Moves Forward Only
1. Do not place the switch in the reverse position.

2. Measure the reverse signal input between pin 33 (Grey/White Wire) on the controller and the
negative terminal (B-) (Black Wire).

¢ If no voltage is detected, proceed to check the voltage at pin 5 of the switch. If there is still no
voltage detected, it is necessary to inspect the wiring leading to the key switch.

3. Check for the presence of voltage at pin 4 of the Forward/Reverse switch (Gray/Blue Wire).

¢ If novoltage is detected, replace the direction switch.

Vehicle Moves Backward Only
1. Do not place the switch in the forward position.

2. Measure the reverse signal input between pin 22 (Green/White Wire) on the controller and the
negative terminal (B-) (Black Wire).

¢ If no voltage is detected, proceed to check the voltage at pin 5 of the switch. If there is still no
voltage detected, it is necessary to inspect the wiring leading to the key switch.

3. Check for the presence of voltage at pin 6 of the Forward/Reverse switch (green/blue wire).

¢ If novoltage is detected, replace the direction switch.

A

WHEN WORKING AROUND BATTERIES, ALWAYS WEAR ACID PROOF PROTECTIVE EQUIPMENT, SUCH AS FACE
SHIELD AND THE APPROPRIATE GLOVES. BATTERIES CONTAIN SULFUR ACID THAT CAN CAUSE SEVERE BURNS
ON SKIN OR EYES. RINCE CONTAMINATED AREA IMMEDIATELY WITH WATER.

NOTE: Certain faults could cause the vehicle to travel at reduced speeds. The maintenance timer
reaching its limit could also cause reduced speeds.

1. Inspect the specific gravity of each battery cell. Cold batteries, highly discharged batteries, or dead
cells are the most frequent causes of reduced travel speed.

2. Inspect the potentiometer (of the main pedal) while monitoring the Throttle commmand on the
display.

Other causes of lower speed:

a. Dragging brakes.

b. Cold temperature (effects batteries performance).

c. Turtle Mode ON.

d. Check for the following fault codes: 17, 22, 28, 29, and 54.
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Intermittent Movements During Operation

A bad potentiometer is the most probable cause of the following:
= Irregular acceleration.

s Erratic maximum speed.

m  Sudden stop after a bump or shock.

s Erratic starts, requiring several pedal cycles.

Erratic starts could also be the cause of a misadjusted potentiometer or microswitch. Monitor this value
in the monitoring values section of the display troubleshooting function.

The PMC (Power Management Controller) incorporates two HPD (High Pedal Disable) safety features.
The first feature prevents the vehicle fromm moving if the accelerator pedal is depressed prior to turning
onthe key switch and activating the seat switch (Presence detection pedal). The second feature prevents
the vehicle from moving if the direction switch is activated before turning on the foot switch (Presence
detection pedal) and activating the foot switch. These safety measures ensure that the vehicle remains
stationary until the necessary conditions are met, promoting safe operation.

The PMC also has an SRO safety feature that temporarily keeps the vehicle in the OFF state when the
key is turned ON. This brief moment of keeping the vehicle off allows for a safety check before enabling
movement.

By placing the direction switch in the neutral position and subsequently selecting forward or reverse,
the SRO feature ensures that the vehicle can move in the desired direction. This sequential process
helps prevent sudden or unintended vehicle movements and allows for a controlled activation of the
vehicle's motion.

The vehicle stops on a steep and long ramp or while towing a heavy load: the PMC monitors the
temperature of the motor and is also equipped with an internal thermal protection that cuts back the
current until the PMC and/or motor has cooled down, furthermore, an error code 28 is displayed (Refer
to Section 5 Annexes for a complete list of all codes).
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Fault Code List and Diagnostic
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8 — DIAGNOSITICS & TROUBLESHOOTING

Summary of LED display formats

The two LED:s have four different display modes, indicating the type of infor-
mation they are providing.

@ Table 4 TYPES OF LED DISPLAY “
DISPLAY STATUS
Neither LED illuminated Controller Is not powered on; or

vehicle has dead battery; or
severe damage.

Yellow LED flashing Controller is operating normally.

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

Red LED on solid Watchdog failure or no software loaded.
Cycle KSl to reslart, and if necessary
load software.

Red LED and yellow LED flashing ~ Controller has detecled a fault.

alternately 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.

TROUBLESHOOTING

The troubleshooting chart, Table 5, provides the following information on all
the controller faults:

* fault code

* fault name as displayed on the programmers LCD

* the cffect of the fault

¢ possible causes of the faulc

* fault set condidons

¢ fault clear conditons.
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 faulc clears. If it does not, shut

off 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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4 Table 5 TROUBLESHOOTING CHART 3
CODE EHOARAMMERTTONDISEL A POSSIBLE CAUSE SET/CLEAR CONDITIONS

EFFECT OF FAULT

12 | Contraller Overcurrent
SlutdownMotor;
ShutdownMainCotacror;
Slhutdounm EMBrake;
Shutdown T hrotsle;
FullBrake;

Shutdown Prunp.

1. External short of phase U,V, or W

Motor connectons.

2. Motor parameters are mis-tuncd.
3. Conuoller defecdve.

Set: Phase current exceeded the current
meusurement limic.

Clear: Cycle KSI.

13 | Current Sensor Faull
ShutdownMotor;
ShurdownMainContacror;
ShutdownEM Brake;

Shutdown T hrortle;

1. Lealage to vehicle frame from phase

U, V, or W (short in moror startor).

2. Conuoller defecuve.

Ser: Controller current sensors have
invalid offset reading.

Clear: Cycle KSI.

ShutdewnMainContactor;
Shutdown EM Brake;
Shutdewn Throssle;
FullBrake;
ShutdownPrmp.

FullBrake;
Shutdown Pronp.

14 | Precharge Failed 2. Extwernal load on capacitor bank (B+ | Ser: Procharge failed to charge the capacitor
ShutdewnMoror; connection terminal) thac prevents bank 1o the KSI volmge.

the eapacitor bank from charging.
. See Monitor menu» Battery:
Capacitor Yolmge.

Clear: Cycle Interlock input or use VCL
funcdon Pracharga().

15 | Controller Severe Undertemp
ShutdewnMoror;
ShurdownMainContacror;
ShutdownZM Brake;
Shutdown Throtele;
FullBrake;

ShurdownPronp.

. Sce Monitor menun» Conuoller:
Temperature.

2. Conoller is operadng in an exoeme

environment

Ser: Heawink temperature below -40°C.
Clear: Bring heatsink temperature
above 40°C, and cycle interlock or KSI.

16 | Controller Severe Overtemp
ShutdownMoror;
ShutdownMainContacror;
Shutdown EM Bralke;
Shutdoiwn Throttle;
FullBrahe;

Shurdown Promp.

[N

. Scc Monitor menu s Conuoller:
Temperature.

2. Conuoller is operating in an extreme

environment
. Excessive load on vehicle.
. Improper moundng of concroller.

Set: Heasink emperature above +95°C.
Clear: Bring heatsink temperature
below +95°C, and cycle incerlock or KSI.

17 | Severe Undervollage
Reduced drive torque.

VAR LSS

(=)

. Battery Menu parameters are
misadjusted.

. Non-controller system dmin on bartery.

. Battery resistnce o high.

. Bautery disconnected while driving.

. See Monitor menu e Battery:
Capacitor Voltge.

. Blown B+ fusc or main contactor
did not close.

Set: Capacitor bank volmge dropped
below the Severe Undervolrage limit
(scc page 55) wich FET bridge enablcd.
Clear: Bring capacitor volmge above
Severe Undervoltage limir.

ol
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f Table 5 TROUBLESHOOTING CHART, continued N
COOE PROGRAWMER LOD DISPLAY POSSIBLE CAUSE SET/CLEAR CONDITIONS
EFFECT OF FAULT

18 | Severe Overvollage 1. Sce Monitor menu » Bactery: Set: Capacitor bank voltage exceeded
ShusdownMotor; Capacitor Volmge. the Severe Overvoltage limit (see page 55)
ShutdownMainContactor; 2. Battery menu parameters are with FET bridge enabled.

ShutdouwnEM Brake; misadjusted. Clear: Bring capacitor voltage below
Shutdown Throsste; 3. Batery resistance too high for given | Severe Overvolmge limic, and then
FidliBralec; regen current. cycle KSL

ShutdownPromp. 4. Banery disconnected while regen briking,

22 | Controller Overtemp Culback | 1. Sec Monitor menu» Conaoller: Ser= Heartsink temperature exceeded 85°C.
Reduced drive and brake Temperacure. Clear: Bring heawsink temperature below
rorquc. 2. Conuooller is performance-limired 85°C.

at this temperature.

3. Conuroller is operating in an extreme
cnvironment

4. Excessive load on vchicle.

5. Improper mounting of controller.

23 | Undsrvoliage Cutback 1. Normal operadion. Faule shows that | Ser- Capacitor bank volmge dropped below

Reduced drive Jorque. the batteries need recharging. the Undervoluge limic (see page 55) witch
Conuoller is performance limited the FET bridge enabled.
ac chis voluge. Clear: Bring capacitor volage above the
2. Bauery parameters are misadjusted. | Undervolumge limic
3. Non-conaoller systen dmin on battery.
4. Battery resismnce oo high.
5. Battery disconnected while driving.
6. Scc Monitor menu n Bactery:
Capacitor Volrage.
7. Blown B+ fusc or main contactor
did not close.
24 | Overvollage Cutback 1. Normal operadion. Faule shows that | Ser: Capacitor bank volmge exceeded the
Reduced brake rorque. regen braldng currents elevated the Overvolage limit (sce page 55) wich the

bactery volwage during regen braldng. | FET bridge cnabled.
Conuoller is performance limited Clear: Bring capacitor volmge below the
at this volage. Overvoleage limit.

2. Battery parameters are misadjusted.

3. Battery resistance too high for given
Icgen current.

4. Batery disconnected while regen bralang.

5. Sce Monitor menun Battery:
Capacitor Voltage.

25 | +5V Supply Failure 1. External load impedance on che Setz +5V supply (pin 26) outside the
None, wnless a fauls action +5V supply (pin 20) is 100 low. +5V£1096 range.
is programmed in VCL. 2. Sce Monitor menu » outpus: Clear: Bring volage wichin range.

5 Vol and Ext Supply Current

26 | Digital Out 6 Overcurrent 1. External load impedance on Digiml | Sez Digimal Outpuc 6 (pin 19) current
Digital Output G driver Outpuc 6 driver (pin 19) is 100 low. | exceeded 15 mA.
wiﬁua" furn on. Clear: Remedy the overcurrent cause

and usc the VCL function Set_DigOulf)
to turn the driver on again.
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Table5 TROUBLESHOOTING CHART, continued
Gonefiiaar A ncrTLCE BICELAY POSSIBLE CAUSE SET/CLEAR CONDITIONS
EFFECT OF FAULT
27 | Digital Oul 7 Qvercurrent 1. External load impedance on Digital | Set: Digital Output 7 (pin 20) current
Digital Onsput 7 driver Output 7 driver (pin 20) is too low. | exceeded 15 mA.
will not tirn on. Clear: Remedy the overcurrent cause
and usc the VCL funcdon Set_DigOui()
to wrn the driver on again.
28 | Molor Temp Hol Cutback 1. Motor temperature is ac or above Set: Motor temperature is at or above the
Reduced drive sorgue. the programmed Temperature Hot Temperature Hot parameter sctting.
setting, and the requested currencis | Clear: Bring the motor temperacure
being cut back within range.
2. Motor Temperature Control Menu
parameters ase mis-tuncd.
3. See Monitor menu» Motor:
Ternperature and » Inputs: Analog2.
4. If the application doesn't use a motor
thermistor, Temp Compensation
and Temp Curback should be
programmed Off.
29 | Molor Temp Sensor Fault 1. Motor thermistor is not connected Set: Motor thermistor input (pin 8) is at
MaxSpeed reduced (LOS, properly. the volmge mil (0 or 10V).
Lisnited Operuting Stritegy), 2. Ifche applicadon doesn't use a motor | Clear: Bring the motor thermistor input
and motor lwmperdiure thermistor, Motor Temp Sensor volage wichin range.
ciusback disabled. Enable should be progmmmed Off.
3. Sce Monitor menu» Motor:
Temperature and » Inputs: Analog2.
31 | Coilt Driver Open/Shorl 1. Open or short on driver load. Set: Driver 1 (pin 6) is cither open or
ShusdownDriver]. 2. Dirty conncctor pins. shorted. This fault can be set only when
3. Bad crimps or faulty wiring. Main Enable = OIF.
Clear: Correct open or shorr, and cycle driver.
31 | Main Open/Short 1. Open or short on driver load. Set: Main contctor driver (pin 6) is
ShutdownMotor; 2. Dirty connector pins. cither open or shorted. This faule can be
ShutdownMainContactor; 3. Bad crimps or fuulty wiring. set only when Main Ennble = On.
ShusdotnEMBrake; Clear: Correct open or short, and cycle driver
Shutdown Throrsle;
ﬁl/[ﬁrﬂn/:L'.‘
ShutdownPronp.
32 | Coil2 Driver Open/Shor 1. Open or short on driver load. Set: Driver 2 (pin $) is cither open or
ShutdownDriver2. 2. Dirty conncctor pins. shorted. This fault can be set only when
3. Bad crimps or faulty wiring. EM Bmlwe Type = 0.
Clear: Correct open or shory, and cycle driver
32 | EMBrake Open/Short 1. Open or short on driver load. Sei: Elecromagnetic brake driver (pin 5)
ShutdownEM Brake; 2. Dirty connccior pins. is either open or shorted. This faule can
Shutdown Throrele; 3. Bad crimps or faulty wiring. be set only when EM Brake Type >0.
FullBrakr. Clear: Correct open or short, and cycle driver.
33 | Coll3 Driver Open/Shor 1. Open or short on driver load. Setz Driver 3 (pin 4) is cither open or
ShisdownDriver3. 2. Dirty conncctor pins. shorted.
3. Bad crimps or faulty wiring. Clear: Correct open or short, and cycle driver.
34 | Coil4 Driver Open/Shorl 1. Open or short on driver load. Set: Driver 4 (pin 3) is cicher open or
ShusdownDriverd. 2. Dirty connector pins. shorted.
3. Bad crimps or faulty wiring. Clear: Correct open or short, and cycle driver.

03
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f Table 5 TROUBLESHOOTING CHART, continued N

CODE EHOQRAMMER EeD DISELAY POSSIBLE CAUSE SET/CLEAR CONDITIONS

EFFECT OF FAULT

35 | PD Open/Short 1. Open or short on driver load. Set: Proportional driver (pin 2) is cicher
ShutdownPD. 2. Dirty connector pins. open or shorted.

3. Bad crimps or faulty wiring. Clear: Correct open or short, and cycle drover.

36 | Encoder Fault 1. Motor encoder failure. Ser: Motor encoder phase failure detected.
ShutdownEM Brake. 2. Bad crimps or faulty wiring. Clear: Cycle KSI.

3. See Monitor menu» Motor:
Motor RPM.

37 | Molor Open 1. Motor phase is open. Setz Motor phase U, V, or W detected

ShusdownMotor; 2. Bad crimps or faulty wiring. open.
ShutdownMainContactor; Clear: C)-t'c KSI.
ShurdownEM Brake;

Shutdorwn Throrsle;
FullBrake;
S/Juleotwlf‘mnp.

38 | Main Conlactor Welded 1. Main contactor tips are welded Setz Juse prior 1o the main contctor
ShutdownMotor; closced. closing, the capacitor bank voltage (B+
ShutdownMainContactor; 2. Motor phase U or V is disconncected | connecdon terminal) was loaded for a
ShutdownEM Brake; or open. short time and the voltage did not
Shurdowwn Throrsle; 3. An alwernarte voltage path (such as an | discharge.

FuullBrake; external precharge resistor) is Clear: Cycle KSI
Shutdown Pronp. providing a currenc to the capacitor
bank (B+ connection terminal).

39 | Main Contactor Did Not Close | 1. Main contactor did not close. Set: Wich the main contactor commanded
ShutdewnMoror; 2. Main contactor tips are oxidized, closed, the capacitor bank volage (B+
ShutdownMainContacior; burned, or not maldng good contact. | conaecdon terminal) did not charge 1o B+.
ShutdownEM Brake; 3. External load on capacitor bank Clear: Cycle KSI.

Shurtdown Throtsle; (B+ connection terminal) chat pre-
FullBrake; vents capacitor bank from charging.
ShutdownPronp. 4. Blown B+ fuse.
41 | Throltle Wiper High 1. See Monitor menu» Inpues: Set: Throtde pot wiper (pin 16) volmge
Shutdown Throisle. Throcde Pot is higher than the high faule threshold
2. Throtde pot wiper voltage too high. | (can be changed with the VCL function
Salup_Fot_Faulls()).
Clear: Bring throwle pot wiper volmge
below che faule threshold.

42 | Throltle Wiper Low 1. Scc Monitor menu » Inputs: Set: Throtde pot wiper (pin 16) volmge
Shurdown Throtsle. Throrde Por is lower than the low faulr chreshold

2. Throude pot wiper volage too low. | (can be changed wich the VCL funcdon
Selup_Pot_Faults()).
Clear: Bring throtde por wiper voltge
above the faulc chreshold.

43 | Pol2 Wiper High 1. Scc Monitor menu v Inpues: Ser: Poi2 wiper (pin 17) volmge
FullBrake. Por2 Raw. is higher than the high fault threshold

2. Por2 wiper volage too high. (can be changed with the VCL funcdon
Selup_Fol_Faulls()).
Clear: Bring Pot2 wiper voltage below
the fault threshold.
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PROGRAMMER LCD DISPLAY
CODE POSSIBLE CAUSE SET/CLEAR CONDITIONS
EFFECT OF FAULT
44 | Pol2 Wiper Lowr 1. Sec Monitor menu» Inputs: Ser: Por2 wiper (pin 17) volage
FullBrake. Poc2 Raw. is lower than the low faulc chreshold
2. Por2 wiper volmge too low. (can be changed with the VCL function
Setup_Pol_Faulls()).
Clenr: Bring Por2 wipcr voltmge
above the fault chreshold.

45 | Pot Low Overcurrent 1. See Monitor menu» Queputs: Set: Pot low (pin 18) current exceeds 10mA.
Shutdown Throrrle; Pot Low. Clear: Clear pot low overcurrent condidon
FullBrake. 2. Combined pot resistance connected | and cyele KSL

1o pot low is too low.

46 | EEPROM Failure 1. Failure to write to EEPROM Set: Controller operating system tried to
ShutdowniMaotor; memory. This can be caused by write to EEPROM memory and failed.
ShutdownMainContactor; EEPROM memory writes inidated Clear: Download the correce software (OS)
ShutdownEM Brake; by VCL, by the CAN bus, by and matching parumeter default sctcings
Shurdown Throiste; adjusting parameters wich the into the conuoller and cycle KSI.
Shutdownimterlock; o by loadi R
ShutdownDriver!; P gmmmer. or by floading new
ShutdownDriver2- software into the conuoller.

ShutdownDriver3;
ShutdownDriverd;
ShutdownPD;
FullBrake;
ShutdownPronp.

47 | HPD/Sequencing Fault 1. KSI, interlock, direction, and throtde | Ser- HPD (High Pedal Disable) or

Shutdown Throrsle. inputs applicd in incorrect sequence. | sequencing fault caused by incorrect
2. Faalry wiring, crimps, or switches at | sequence of KSI, interlock, direcdon, and
KSI, interlock, direccion, or throrde | chrorde inputs.
inpurs. Clear: Reapply inputs in correcr sequence.
3. Sce Monitor menu» Inputs.

47 | Emer Rev HPD 1. Emergency Reverse operation has Set: At the conclusion of Emergency
Shutdown Throtsic; concluded, but the throtde, forward | Reverse, the fault was set because various
Shutdown EM Brake. and reverse inputs, and interlock inputs were not returned 1o neutral.

have not been returned to ncutal. Clear: I EMR_Inrterlock = On, clear the
interlocl, chrotde, and direcdon inpus.
If EMR_Interlock = Of, clear the
throtde and direction inputs.

49 | Parameler Change Fault 1. This is a salety fault caused by a Ser: Adjustment of a parameter setting
ShiutdowniMotor; change in certain parameter that requires cycling of KSI.
ShutdownMarnCoutactor; secdings so thac che vehicle will not Clear: Cycle KSI.

ShutdownEM Brake; operate untl KSI is cycled.

Shutdoun Throtsle; For example, if a user changes the

FuullBrake; Throtde Type this faule will appear

Shutdownt Pucp. and require cycling KSI before the
vehicle can operate.

51-67| OEM Faulls 1. These faults can be defined by the Setz Sec OEM documentcion.

(See OEM docionentation.) OLEM and are implemented in the Clear: See OEM documentacion.
applicadon-specific VCL code. See
OEM documentadon.
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8 — DIAGNOSTICS & TROUBLESHOOTING

Table 5 TROUBLESHOOTING CHART, continued N

PRAOGRAMMER LCD DISPLAY

Shutdown Throtsls;
Shusdowninierfock;
ShutdownDriver!;
ShutdownDriver2;
ShutdownDriver3;
ShutdownDriverd;
ShutdownPD;
FullBrake;
ShusdownPyomp.

CODE POSSIBLE CAUSE SET/CLEAR CONDITIONS
EFFECT OF FAULT
68 | VCL Run Time Error 1. VCL codc encountered a runtime Set: Runtime VCL code error condidon.
ShutdownMoior; VCL error. Clear: Edit VCL applicadon sofoware to
ShutdownMainConsactor; 2. Sce Monitor menu » Controller: fix this error condidon; flash the new
ShutdownEM Brahe; VCL Error Module and VCL Error. | compiled software and matching

This error can then be compared to
the rundme VCL module ID and

error code definitions found in the
specific OS system information file.

parameter defaales; cycle KSL

69

External Supply Out of Range

None, 1wniless a [/;urff action
is programmed in VCL.

. External load on the 5V and 12V
supplies draws eicher oo much or
too litte current.

2. Fault Checking Menu parameters
Ext Supply Max and Ext Supply Min
are mis-tuncd.

3. Sce Monitor menu » Quepus:

Ext Supply Current.

—

Set: The external supply currenc (combined
current used by the 5V supply [pin 26)
and 12V supply [pin 25)) is either greater
than the upper currenc threshold or lower
than the lower currenc threshold. The owo
chresholds are defined by the External
Supply Max and External Supply Min
parameter sertngs (page 52).

Clear: Bring the external supply current
within range.

71

08 General

ShutdowiMotor;
ShutdownMainContacior;
ShutdowntM Brake;
ShutdownThrorsle;
Shurdownierfock;
ShiutdownDriver];
ShutdownDriver2;
ShutdownDriver3;
ShutdownDriverd;
ShiutdownPD;
FullBrake;
ShusdownPronp.

1. Internal conaoller faule.

Set: Internal conwoller faule detected.

Clear: Cycle KSI.

72

PDO Timeoul

Shutdowninterlock;
CAN NMT State set
10 Pre-operarional.

1. Time beoween CAN PDO messages
received exceeded the PDO
Timcout Period.

Set= Time between CAN PDO messages
received exceeded the PDO Timeout
Period.

Clear: Cycle KSI or receive CAN NMT
message.

73

Stall Delected
ShurdownEMBrahe;
Contyol Mode changed

10 LOS (Limited Operating
Strategy).

. Salled motor.

. Motor encoder failure.

. Bad crimps or faulty wiring.

. Problems with power supply for
the motor encoder.

5. See Monitor menu» Motor:

Motor RPM.

[N

Set: No mortor encoder movement detected.
Cloar: Either cycle KSI, or

derect valid moror encoder signals while
operating in LOS mode and return
Throttle Command = 0 and

Motor RPM = 0.

60



SECTION 05
ANNEXES

COMPANY NAME

MOTREC INTERNATIONAL

MAY 2023
VERSION 01

8 — DIAGNOSTICS & TROUBLESHOOTING

COQE

Table 5 TROUBLESHOOTING CHART, continued

FROSRAMMER LCO DISPLAY

N\

.g;fl(fdl“wn’)"{ﬂfﬂr{
ShiteouniMainContacior;
‘S-Jrfl{f{)oif(’fE'llﬁfﬂrﬂ};'f;
Skierdeoien Throtrle;
FullBrake:
.S\Jrflffa'lo-'allpfnff;].

illapal value (nor 1234, 1236, 1238,
or 1298).

. Sofrware and hardware do not march.
. Conrroller defecrive.

— POSSIBLE CALISE SETVCLEAR CONDITIONS
EFFECT OF FAULT

94 | Emer Rev Timeoul . Emergency Reverse was acrivarted Ser: Emergency Reverse was acdvared and

Shistdow M Brake; and concluded because the EMR ran undl the EMR Timeowe timer expired.

Shicedown Thratrle. Timeout dmer has expired, Clear: Turn the emergency reverse inpuc

. The emergeney reverse input is O
stuck On.

98 | legal Model Mumbar . Model_Number variable contins Ser: legal Model_Number varable; shen

KSI cycles, a check is made ra canfirm
a legal Madel_Number, and a foulc is
issued if one is nor found.

| Clear: Download nppropriace sofoware
far your caacroller madel.

\.

W,
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Table 5 TROUBLESHOOTING CHART, continued

—

CODE

PROGRAMMER LCD DISPLAY
EFFECT OF FAULT

POSSIBLE CAUSE

SET/CLEAR CONDITIONS

87

Molor Characlerization Fault
ShurdownMotor;
ShutdownMainContactor;
Shutdotwn EM Brake;
Shutdown Throtsle;

. Motor characterizadion failed during
characrerizacion process. Sce Monitar
menu» Controller. Motor
Characrerization Error for cause:
Oenone

Set: Motor characterization failed during
the moror characterization process.
Clear: Correct faulg cycle KSI.

ShutdownMainContactor;
ShutdownEM Brake;

FullBretke; 1 ~encoder signal seen, but step size
Shutdown Pronp. not determined; sec Encoder Step
Size manually
2=motor temp sensor fault
3=motor temp hot cutback faule
4= conuoller overtemp cutback faule
Socontoller undertemp cutback faule
Geundervolmge cutbacle faulc
7 esevere overvoluge fault
8ocncoder signal not seen, or onc or
boch channels missing
9=motor purameters out of character-
itntion range-
89 | Molor Type Fault 1. The Motor_Type parameter value Set: Motor_Type pararneter is set (o an
ShutdotwnMoior; is out of range. illegal valuc.

Clear: Scr Motor_Type ta correct value
and cycle KSL

Operating Siralegy)

Enter LOS control mode.

Shutdoiwn Throisle;
FullBrake;
ShutdotwnPronp.

91 VCL/OS Mismalch 1. The VCL softwarc in the conuoller | Set: VCL and OS software do not march;
ShictdawnMotor; docs not march the OS software in when KSI cycles, a check is made 1o venify
ShutdoiwnMainContactor; the controller. thac they maech and a fault is issued when
Shittdorwn EM Brahe; they do not
g;”"“jm”"jn”'”;f{‘): Clear: Download the correct VCL and OS

hutdowwnlnterlock; .
StrodmynBrivends software into the conuroller.
ShutdotonDriucr2;

ShutdorwmDriver3;
ShutdaiwnDriverd;
ShuedownPD;
FullBrake;
ShedosonPronp.

92 | EM Brake Falled to Set 1. Vchicle movement sensed after the Set: After the EM Brake was commanded
ShuteloiwnEM Brake; EM Brake has been commanded 1o set and time has clapsed to allow the
Shurdown Throisle. 10 ser. brake to fully engage, vehicle movement

2. EM Brake will not hold the motor has been sensed.
from romcing. Clear: Activae the throwle.
93 | Encoder LOS (Limiled I. Limited Operating Strategy (LOS) Set: Encoder Faulr (Code 36) or Swll

conaol mode has been acdvarted, as
a rosult of cicher an Encoder Faule
(Code 36) or a Smll Detecr Faulc
(Code 73).

2. Motor encoder fuilure.

. Bad crimps or faulty wiring.

. Vehicle is smlled.

F-NAY)

Detect Fault (Code 73) was acdvared,

and Brake or Interlock has been applied

1o actdvate LOS control mode, allowing
limited mortor control.

Clear: Cycle KSI, or if LOS modc was ncd-
vated by the Smll Fault, clear by ensuring
encoder senses proper operadon, Motor

RPM = 0, and Throrde Command = 0.
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MAINTENANCE

There are no userserviceable parts in Curds 1234/36/38 conuollers. No attempt
should be made to open, repair, or otherwise modify the controller. Doing
so may damage the controller and will void the warrangy.

Itis recommended that the controller and connections be kept clean and
dry and that the controller's faule history file be checked and cleared periodi-
cally.

CLEANING

Periodically cleaning the controller exterior will help protect it against corrosion
and possible electrical control problems created by dirt, grime, and chemicals
thar are part of the operating environment and that normally exist in battery
powered systems.

When working around any battery powered system, proper safety
precautions should be taken. These include, but are not limited to: proper
training, wearing eye protection, and avoiding loose clothing and jewelry.

Use the following cleaning procedure for routine maintenance. Never use
a high pressure washer to clean the controller.

1. Remove power by disconnecting the battery.

2. Discharge the capacitors in the controller by connecdng a load
(such as a contactor coil) across the conuoller's B+ and B-
terminals.

3. Remove any dirt or corrosion from the power and signal
connector areas. The conuoller should be wiped clean with a
moist rag. Dry it before reconnecting the bartery.

4. Make sure the connections are tight. Refer to Section 2, page 3,
for maximum tghtening torque specifications for the battery
and motor connections.

FAULT HISTORY

The 1311 programmer can be used to access the controller’s fault history file.
The programmer will read out all the faults the conuoller has experienced
since the last dme the faule history file was cleared. Faules such as contactor
faules may be the resulc of loose wires; contactor wiring should be carefully
checked. Faults such as overtemperarure may be caused by operator habits or
by overloading.

After a problem has been diagnosed and corrected, it is a good idea to
clear the faulr history file. This allows the controller to accumulate a new file
of faults. By checking the new fault history file ar a later date, you can readily
determine whether the problem was indeed fixed.
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OEM CODE

CODE 51 Can Initialization: Check PIN 23 (twisted wire green and yellow)

CODE 52 Can Operational : Check PIN 23 (twisted wire green and yellow)

CODE 53 Foot pedal or Switch Fault : Check PIN 24 / Throttle Accelerator Signal

CODE 54 Maintenance is required

CODE 55 Throttle active before foward

CODE 56 Throttle active before reverse

CODE 57 FWD and REV active : Bad switch FWD / REV

CODE 58 Driver voltage exceeded : Max voltage for driver is 24V

CODE 62 HPD / SRO Sequence fault : incorrect starting sequence
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— v Urit 3 — 5240 Gremener S
Qui Product Manual for: Qe e

HFtPFC Bottery Chargoer

QuiQ 912-24xx | 36x0¢ | 48xx | 72xx

b IHP M”q. WY 00T Q oM

SAVE THESE IMPORTANT
SAFETY INSTRUCTIONS
AN B Dastom caiarmactins st i s

Battory Sofoty Information

INFORMATIONS IMPORTANTES
DE SECURITE

Gansorver cs Instructlons. Ce manuel contlant dos Inslruclions
Imponnntes concomeni [a sdcumo of la fenconnamonl
Information do Sdcurilé de la Batterio

Warning: Uao chargar only on baltory systomo with an
olgorithm soloctod thut s nppraprioto to tho spocllic battary typa.
Othor uongo may enuvug porvsonal Injury and domago. Lond neld
battorlon moy gonornlo explotsivo hydrogon gaa during normnl
opoeration. Koop uparia, llamod, ond omoking mntorialo away
from buttorios. Provido adoquuto vontilnton during charging,
Novor eharga o froiten battory. Study oll buttery manufocturom’
upnalfic proanutiona nuch ug recommondod ratog of chargo and
ramoving or not romoving coll ciipa whila charging.

Eleclrical Safoty Information

Danger: Riusk of olociric shock. Connact churgor powar cord
(o un oullot that has boon praperty Inslallod nnd groundod In
nccordance with oll loonl codon nnd ordinancoes. A groundod
outlot I8 roquirad o roduco rink of aloctric shock - do nol uno
ground ndnptorg or modily plug. Da not tough uninaulutod
portion ef output connoelor or uninputnted battory torminal.
Disconnnct the AC bupply bofora making or branking tho
connootiony to tho baltory whilo ehorging. Do not opon or
dinnanomble chargor. Do not oporato chargor I the AC nupply
cord v damngod or If the charger hos rocotved a sharp blow,
boon drappad, or othorwino damaged In nny way = refor oll ropair
work 1o quallliad poraonnal. Not for uso by children.

Attention: uilinor soulomont sur los buttatlos 72V avoe un
algorithmo approprio au typo apdcifiquo do boltotie - volro lo
manuol. O'outroa typon do battorion pourralont éclator ol cousor
don blenauran ou dammngos. Lou battntion patvent produira dot
gz onplosives on norvico normnil, Mo jumaly fumar prig do In
bullorie ot 6vitar loutn dtincelle ou flamo nuo i proximiig do cos
dornler. Fourniguer [a bonno vantilntion lora du chargomont. No
jomula chargor uno battorlo golbe. Prondre connalusance dos
monuroy do procaution npiclficos porle fubricont do la buttorio, p.
ox., virifior a’il fnut enfover lus bouchons doo collulos lory du
chargoment do o battorlo, ot lua tiux do chargomont
rocammindon,

Informatlon do Sdcuritd Eloctriquo

Danger: Rinquo do chocu dloctriquos. No pan touchar log
partico non fuoldos du connoclour do sortio ou los bornog non
Inol6aw da lo battorio. Toujours connector lo ehorgour O uno prino
do courant mluo & [a torre. Ne pawo ouvrir nl dosasoormnblor [o
chargour ~ ralarer louto reparations aux parwonnoa qualifidu. Pag
& I'uunge doa onfonta,

perating Instructions

1 AlnByz vl a groundoed cutel Yan uling an erianyon cord, mwald 0roofaiva volige drops by uting a groundsd 3-wiro 12 AWG cord.

2 Tho charger wiil automastically lurn on and ga through a aiorl LED (ndiiter s¢if et (Models 8120a0u wd (s a9 LED'y in an up-duan aequence and
Modtre 81200y wé aRemalictly Ruth 4 LED RED-GREEN) for two socends i the chrges i connotad lo boltery pack, 8 neve culman! wi be appied
LNt @ ernum vorage  reiehed  § e chirger B ufad in on of-board 4ppienion and Mg CNDIGEr i aaing 1o be pLgpod (010 & BAReY pAcK. the
CHOIYNG KAOrnm nuwmder W@ be duplayed (or 11 secends (Mo “Check 1 Crange Chawging Algentim’) bafore umately dapisying sn ender-vainge laul
(Ul gunppeany whiun cluggad inlo taklory pack)

3. Onoo s memnurn doiery vollage = cetncid. the charmo: wil anlor the bud charglng censtartcunent stage  Modalt 812-00¢ will gupay the cunent to e
enHory on Ge psmranh and Koade! 912000y wid fixan (s LED GREEN off moro Gan on to indicnte <80 charge siytuy Tho mngh of charpe tma il wary
Dy how (e and Now apking M bitlery poc k. M npul vollnge (e Righe:. Mo betloer), and ombint lemperdlures (e lowat. the boller) Bt inpul AC
W{Ngo & low [Buow 1CAVAC), Bign g chargng powar Wi De reduted [0 svad Yah mpul curronts (Modes 212-xa0x "ACT LED and Maao's 91 2.0t anglo
LED voth Basn YELLOW). B the amben: amoorainia & (0o SN, 51gn (Mo charging power Wil al1o be miduted 10 MmN @ MEnmurm intornal mperaiuro
(hlovon 912-0x caigoph fuines and Mois 912uortx gngwe LED Buhes YELLOW)

A Wihon sie taory 15 0 aoprosmiéely 8016 atnte of chacgo. the by elage has compiiud and an 2801 chargo indiantion @ graa (Modod 91200 lurn on
e B0 LED and Modea 9120001y wii Binn re LED GREEN en more nan eff)  In e nad phnde known 88 e ablerplon of conn-wiimge phite. e
Hitd 20% of ddarpe 1 on riumed [0 e ootlary. Tho enorgng cou'd e lanmonnd o 61 pant & the sahide requirol emmnodle uinge. hosaver, 2is
nghly retommondad o wall it 1001 gwrgo ndizilon & ghan 1o enturé masmum SHBery ciploly and de

5 Alge ctront nuhearpo’ ple & nal 0ppied [0 (IU aNg MEGILLN Mo eagary enpacty (Modets 912-xm0x wal finh tho *100% LED)

¢} Vnan Madals 120008 “10016° LED or Modta 812qcc iy eing'e LED « conanuoutdy GREEN, tve Boaenoy oro compintey clargod Tho cluger miry no bo

unEQged Hom AC poner (11A0y8 pud on peg and nol cord (0 radute risy of gamigo (o (o cord) I tefl ugged (n. tho chargor wi aulomaticaly relrn a

cempinie charmae cyclo ¥ &e bunery pack wWhlge crops Baow 2 murmurn vwiage of 30 days hus eapied

il @ it cotuled amema curing charmleg. s laut naolton B ghin by fitNog RED wih a code contigondryg (o tho entor. Tharo ara sl potabe

condeond s genorte eors SamMa eliors o1e Nicw and Mauee human mlananion 1o et (icko e protlem and then to redn he chalger by

mtofruping AC povar for af leadt 15 seconds Othavs mray be smply rintent and w sulemadenly (eeovor when Hie laul condaon o otrrvngted. To

odizndo -Mix:h enor cotunud 8 faat Odeaton wa ftdh RED 2 curnder of 2ol peule, and Bhon repeol

(1 FLASH) Butigry Vorage Hall aulo-roconed

[2 FLASH] Bualeyy Vorage Lo aulorocener

[3 FLASH) Cnarge Timagul Me Gorge 0id not campiie in the aloemsd frmo. Thizs may ingionle @ probnm wih the baticry pack (vaitage rot otiining e

rogued (el o B e chsrger culpul wins mducrd cue to high ambint lamperaluros,

[¢ FLASH] Chock Butlery: the bation pack couts oot te tlede croffed up o Gie atremur lirvel requivid for tho clame to bo started Tha may indizato thal

aNe or Meln ouls 0 Hig BANGTYY pIoY Bré ahortod o darmigad.

|6 FLASH] Ovat- Termgamiury auio-recavarl Chotger as shatdoan dug lo Hgh hlermal empernturo which byplanfy indimtes hare & nol suffoent dirfiow flor

cooing - 800 rnmraion niruciens 1) Charger will reatan and charge (o compintion if temperdluro camas withn aocngpiad nvis

[0 FLASH] QuiQ Faum an intemal faui hay been oelectod B Faut 6 o 2galn dufianyd afler nirruptng AC power for ot ioast 15 secenda Ne durgar muit

Ge Drought 1o & qubtfiid sendco dapot

~

1. Forlgeded lwnd-ncd batnros. regulay chack walor levels of sach bollery coll after charging and ndd distitnd waler a5 required lo lovel specfiod
by boltery manulociuror, Follow tho maintonance and salety inotructions mcommondoed by e battery monutaclurer.

2. Maoke sure chorgor connoctions Lo bollery nrminals oro tight and clean
3. Do nol expose chargor o ofl. dir. mud or o direct hoavy walar spraying whon doaning vohide

Suo fip aldo for Product Spoclfieationa and Inatallation Inetruclions (or qualdied personnel.
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DC Ouwtput — noe Operating Inotructionn M[_oc"m:uclur‘nouem
| QuiQ Modpl: 812- 24xx 36 ABxx 72xx
Vollage-nom (V) 24 20 a8 72 Cimoniiong |  260x245x%11.0an{11x8.7x437)
Vonuno-nm %) 1 238 50.4 672 100 ~ Velght <5 g (<11 [be) w/ nlnndord oulpit cord
Curront-miux (A) . 2_5_ 2 18 7 1z Endronmental | Enclosuwior P46
Batry Type Spoaiic to selaclod oiforithm ?[?nig]r?:(ﬁuru -10°Cto ;SS\E 55'26 F{:S!;V%?U f?: duratod
Ruevorse Polarity Electionic protedtion - nuto-rasol Sml;m_o_TW—:aso;E lc_> e (.--1[)‘F T 1655 i
i f
Snon Circuil Eloctronic curtant &mi AC nput connector | II_E_CB_QU.'Ch'n (roquiro 1.8m localuod cors)
AC Input OC oulput connector OEM apeofic w! 12AWG witg
| All modoly
Voltngo-max (Vime) 85 - 265 ’@gulnlog =
- aloty
Froquoncy (Hz) 48 - 65 .
P — = N -172- Sofoty of Applis f
_Cumantma: (Anne) | 12A @ 104VAC (mducod 20%<104V) . 503%139 . 29___£;%g'$§:é?§j"?'é‘:][a:n:g;ﬂﬂ@i
AUANE = BRI (Rave) WE Q) Wovan iR | UL\‘G)(M 2nd Exsition Industrio) Bmlor{f C-hnrﬂ(;r -
A 2 03la 0 B U T CSA.CZ222 No, 107 2 Buttory Chargors- Industrinl
C222 . 5
Oporation [ Emivulonn
[_Chorgor Modol: 912- x0x (10 LED) xocix (11L.EO) FCG Parl 16/1CES 003 Unintantional fadiators Clats A
AnC ON\ S,Dld YELLQ:'_Y__ LED.‘ACWU._._ EN 55011 Radio dslurbonce chomelorsics (Clam‘i Al
f\C wow._. _Flogh YELLOW |  Flouh Y—ELLVO"?—— EN 61000-3-2 e Limits for harmonko currant emibusions
Ihoaunl:Eurback __| FlastiBamraph FlalingEL LY EN 61000:3-3 Limits of voltage Ruetuations and ficker
=801 Charge Indicalor - Shorl Flush GREEN | L Immunity |
>80% Chorgo Incieator | Sokd YELLOW | Long Moun GREEN EN 61000-4.2 Eleciostintic dnchnme immunity
100% Chargo Indicator | Sold GREEN | Sofd GREEN EN 61000-4-3 —‘ _F!EIéh!dA_HI_LEI-OEI_Y_ISILlo-lié:‘y'."Ehl-F_-er[hlEiW:
Fau Indicitor . Eethiare Eloah:RED EN 61000-8-4 Elpcirics) st ronsionbours! immunity
OC Ammeter | LEDBagraph | - EN 61000-4-5 Surge Immunity -
Bot Teamp Cornpnnnuilon_ ) Automntic Opllonnl_ . -_51?61_900-‘"-6 = (En_dno_md -Iammum':y
htaintonunco lilodo Aute-restart I V<2 1Vpc or 30 days elnpso EN 61000-4-11 o \’E]IUQG_VIJTIHBFI_!‘ \rth_uner
g : 1A
Installation Instructions =
WARNING: Tho oulpul of chargara with graater than 4BV may Charger NC 0O GRN — Intartack
pooe nn enorgy and/or ahoch harard undor nocmaitl uso. Thooe Intormopl NO O P - o Hg
unlta muut bo Inutalled [n tho hout ogulpmant in such a Oulpul —O RED
mannor that the output enblo and battory connoctlons are F———— g
only ncconalblo with the une ol a ool by qualiliod poroonnol. Figure 1 BLKAMWHT

1) Delormine Mounting Locntian:

Vévio (to sonlod noture alema the charger lo bo mountod viuaby
nmyweharg, the cho'ce of mounting tocntion and arlontition is
oRirmoly mporwnl. For oplimum performance and shorlgs!
churgo Bmas. mount e chargur in an ares with adbaunlo
vontintion. The charpet shouid also be mounled 0 an arao thol
Wil Be rolnbively lroe of ol gl mud, of dusl since aocumulations
wlthin tho fing of e chargor wi@ roduce helr hoot-dialpating
quattios. Oplimal cootng Buo ocours witon the chalgor s
mountod on @ honroniil suiface vwin tho Sna versenl. hMore
atrNeoer rom below e chstgor will nole cool e fing. so nounling

4) Ghack / Chango Chargling Algorithm:
Tho chirger comou preloudud wih algonthms for balleries as dotni'ed in Toble
1. 10 your spodfic butlvry model 8 not tited. please eontacl Deltn:Q.

Each fimo AC powor 18 appliod with tha ballery pact NOT connactad. o
chargot nnlers an algorithm selecl/diplay moda for upproximutely 11 seconds.
Ouring his Ume, the curoant Algorithm 8 i3 tndicntod on e ‘80%' LED (blodels
912-0:0x) or on e single LED (hodeis B12-cc1x). A dingle diglt Algoninm 2 ts
indicniad by e numbar of dEnks yopnriod by o pause. A twa digh Algorithin 8
is indiculod by Ino numbar of blng for the liepl digil followad by a ahon peusa,
hen e number of bniy for o socond digit (SYawed by 8 longor pousa.

To choek / chunge e chotglng afgornithm:

above open atend of arwag »ih culouts for alMow 8 desinble. Al Ballo 0
Contiol Delta-Q for information on othar mounling oriontntions B E(;?ﬁﬂfé?grr}.ﬂlﬁ gl‘ﬁ'j’;’p‘ﬁ{";’ﬁ)pw i b Ll
As thg ehafgar miy gol hot (n operation. the ehargor mus! be ‘}m\'nr S A e a5 Concorue: Zxeih AGH
Innttod such il righ of contac! by poopie s rotuced. The v e 27 Cronn CR325 dwidl
chorgor's AC plug musl bo tecnted at lonsl 187 nbove the lloor/ Adgaritin & wid dispiay for 11 [“’,COMD'

round nlurmcu and the stilus ditplay must be valble lo the vsor. b) To chunge aigortinm, louch poiitive = SbkaiSe Gl vl
8 e : conneclor dunng Uie 11 socond diplay 11 | gonetic Rooded CP dv/al
2) Mounting Procodure: porod 1o Bie ballary packs pogitivg 8 Concorde 1oih AGW
hlounl e chargar by o mounting plate wing appropriato tonnnal for 3 seconds und thon ramove 7 Trojan J3G5 ¢Vid)
fuotnnorg (Le. 1047 or M6 wih logking hisdware), For UL2202 ~ the Agotitm & wil advanco ofor 3 6 DEXKA 8G31 Gel
comprance. a 12AWG gronn bonding wird »ilh ring terminnls soconds. Ropoot untd deiiud Algodthm 5 Tiojan 30XHS
musl be nitachod from e bonding stud located on the lrant of the # s displaynd. A 30 sucond timooul i 4 US Battery US2200
chargor [identfiod by =) 1o the vehida frume. The vohitio odandad (o avory Incrormont. i Trojsn T-106
annrecion mun be made uiing cortotion raaatunl hutthvarg Inclumanting bayond the laat Algorithm Tablo 1.
(0.9.. 0 10 slMN6E otval muching scrow with al leas! two movag buck (o the fimt Alganmm.
thrays of ongapemant and. If toquinid, A puint plorcing washor). Afor sositod Algorithin 8 & duplayod,

louch tho chargor connpelor 1o the bullery positiva until Ino oulpul riloy 1S

3) 0C Baltory Connocllon Procodurae: hourd to eliek (=10 soconds) — olgaiihm s nov in parmunesnt mamory.
) Tho groan witn outpuls boltary veltnge «ihan tho charger s nol ¢ Romove AG poror from e ehargor and reconnoct tho chargor politvo

pluppod ie AC fo provide an inlerioek funclion - soo Fig. 1. 11 connoctor [o Mo batiory pack It i bighiy rocommended lo chack o Ny

ugod, o uourauppliod 1A fat-blow wkoean! fuse muot be chongod plgoithm by ropealing stop 4) nbove,

nutnllod Infine to provant dumago. Shorting or dmiwing

moro than 1A moy domaga charger ond vold tho warranty. Prodoel warranty 14 two years - pltdse contact dealer of origlnal equiprmint for narmnty
b) Spcuraly faslon ho dlaek ring tarmnol ftom the charper (o tho sorice.

nogolive lorminal (7. NEGQ™. NEGATIVET) of o baflory Sk jote: Thie ks o Clats A product. [n a dorntdtic orrdronmint tiz product mey cauto radio
¢) Chock thal the cofriel ehinpe algeninm i€ being used —forlg  intorferanco, In whikeh cate the uter mzy be required lo take adequate raciauros.

suction ) Sucuraiy fwalun Ko (i BNg tainal 1o he poseyYE 5,4 3005 © Detta-Q Technologles Corp. Afl ights reserved. PR: 71000x Rev 1 V1,10
torminal ("»°. "POS™. "ROSITIVET) of tho bullury pock
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Electrical Diagram
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Standard Torque
S BOLT CLAMP LOADS

l _ Sugaesled Assambly Torque Volues
I USS/SAE GRADE 5 USS/SAE GRADE 8
DIAMETER Thwdau Pugar Caser Tt Thietatt Pl Curser Tetan
& THREADS Sraman Lows Loun Dier Lusnscams STt Loue Lo Dar Lunascans
PER INCH M. PAl LB LB Fria FTiLe M. PSI I} 1] FTL8 FTLB

/420 110,060 210 2010 B a3 150,060 3300 2850 12 g
B Cmge | e | e | 0 | 72 | s | 0 | 30 | W 10
51418 120,060 4450 340 I 13 150,000 6,300 4.0 il 18
4 120,060 4,500 a7 19 14 150,000 £.¥50 5,100 T 1|
1814 120,060 [1-1] 4950 kli] n 150 000 5,300 4,560 45 i5
H | 30060 7450 5400 B Fe 150,000 10,500 7560 50 35
111614 120,650 5,050 & 780 50 35 150000 12800 5,550 10 ]
m 120,060 10,100 1.5 55 40 150004 14,790 10,450 20 £
1213 | 20,600 12100 9.050 75 55 150,000 17,000 12750 110 1]
il | 1m0 13408 i | s 85 150,010 19,290 14,450 13 5
1811 ritlaed) 15,508 11,500 110 a0 150 0LQ 71,608 16,350 154 1o
18 | 70,000 17,300 12550 i 0 150.0(0 4,490 18,230 170 j30
5811 20,000 15,200 14400 150 1o 150,060 160 mas il 180
18 120,000 20,800 16350 110 130 150,040 0760 3,600 o 180
340 | 20,000 75,400 21,300 Tl wo 150 020 0,180 11ca 38 T80
16 | 20,060 31,700 80 g ] 150,000 B 33504 420 30
1/89 120,050 3,300 AS0 410 i 150050 55400 41,450 &00 450
14 20,000 43,300 A5 40 350 130000 6,100 45,800 &1 a0
-8 120,000 51,500 LD &40 L] 150,060 L 54500 F10 1)
14 | 20060 S7.700 43,300 7 &0 150000 81,500 &l 100 1,00 740
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