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MOTREC INTERNATIONAL INC.
LIMITED WARRANTY

FOR VEHICLES PRODUCED AFTER JANUARY 15T, 2019 ®
MOTREC

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

2-YEAR LIMITED WARRANTY ON DC-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 registers the product, provided it is registered within thirty (30)
days of reception and in conformity with Motrec’s registration process.

REGISTRATION. IMPORTANT: 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 LIMITED
WARRANTY WILL BECOME EFFECTIVE AT THE TIME OF PRODUCT REGISTRATION. IF YOU FAIL TO REGISTER YOUR PRODUCT WITHIN THE THIRTY (30) DAYS,
THE WARRANTY WILL NOT BE APPLICABLE. IF YOU PURCHASED THE PRODUCT DIRECTLY FROM MOTREC AND NOT FROM A MOTREC DEALER, YOU MUST
REGISTER YOUR PRODUCT FOLLOWING THE INSTRUCTIONS BELOW (CLAUSE 3) https://www.motrec.com/registration/

DEFECTS. Subject to the terms and conditions described below, parts, components or accessories installed on the product by Motrec which fail under
normal usage 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 herein. This is Motrec’s sole liability under this Warranty. The warranty excludes items described in (Clause 6). 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. In the event the part is still under warranty and confirmed defective
after inspection by Motrec, the part return freight would be credited.

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. Motrec parts must also be used when performing the warranty otherwise the warranty will be voided. 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
Warranty. 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. MO-
TREC DOES NOT PROVIDE ANY OTHER PARTICULAR WARRANTY TO THE USER OF ITS PRODUCTS. MOTREC DOES NOT MAKE ANY
EXPRESS OR IMPLIED 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 any and all liability for any modification made to the product, including
but not limited to, modifications that are susceptible to alter the weight distribution and stability of the product, increase its speed or affect its safety. Such
modifications can cause serious personal injury or property damage for which Motrec disclaims and excludes any and 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 Administra-
tion: 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 acces-
sories) 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 a complete and adequate training has been provided by the purchaser. Driving an electrical vehicle constitutes a hazard. The driver is responsible
for the control of the product while driving and must always evaluate all unusual or 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 prop-
erty damage arising from misuse of the product, lack of maintenance or any defect in the vehicle.



MOTREC INTERNATIONAL INC.
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FOR VEHICLES PRODUCED AFTER JANUARY 15T, 2019

MOTREC

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.

1. Definitions

“Product”: The complete 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 using the AC technology is covered by the Motrec Limited Warranty for a period of three (3) years or 3,000 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.

Your Motrec stock chaser is covered by the Motrec Limited Warranty for a period of three (3) years or 3,000 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.

Your Motrec trailer is covered by the Motrec Limited Warranty for a period of three (3) years. This period of three (3) years starts on the date the product is reg-
istered, as mentioned hereinabove. This coverage does not apply to wearable parts, normal use or abusive usage of the product.

Your Motrec product using DC or other technology is covered by the Motrec Limited Warranty for a period of two (2) years or 2,000 hours of use, whichever
comes first. This period of two (2) 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 thirty (30) days of purchase of the product. If registration is not completed within this time, the warranty
will be voided. If you purchased the product from a Motrec dealer, please make sure the dealer has completed the registration. If you purchased the product
directly from Motrec, please make sure to go to this link (https://www.motrec.com/registration/ ) and register your vehicle. In case of registration problems,
please contact your Motrec representative.

4. Maintenance

Motrec requires that scheduled maintenance be performed at the times shown in the Owner’s Manual (Refer to the “Preventive Maintenance Schedule”).
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.

The product has been overloaded beyond its rated capacity.

. The product’s maximum speed has been increased.

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

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

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

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

. The product has been repaired with non-Motrec parts without Motrec’s authorization.

. The preventive maintenance schedule was not followed as specified in the Motrec Owner’s Manual.

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

. Batteries, chargers, charging system components, wheels (which may be covered by warranties from manufacturers)

. Internal combustion engines (which may be covered by warranties from manufacturers)

. Wearable parts (lights, bulbs, diodes & fuses, filters & spark plugs, lubricants, tires, wheel bearings, seats, brake pads and shoes)
. Wear and tear resulting from normal use.

° Adjustments, including field set-up.

° Damage or defects caused by using non-Motrec parts, components or accessories.

. Shipping damage, be it caused during travel or loading / unloading procedures.

° Shipping, customs and/or brokerage fees for warranty parts

. Towing fees, travel fees for technical support and repair, delays or time spent accessing a customer’s facility, for locating a vehicle, for loading/
unloading or for vehicle movement to a work area or to the dealership.

. Damages that are the result of an impact, improper or excessive forces applied or improper use of the vehicle.



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 publicationis 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 guick maintenance references is included at the back of this
document. These references are intended foran MX-700 experienced
technician to accelerate the maintenance process. The Quick
References should not be used by any untrained or inexperienced
personnel.

The MX-700

With its elevated platform and bi-directional steering, the MX-700
is the perfect vehicle for elevated work in tight spaces. Its design
prioritizes driver safety and productivity. The precise controls enable
smooth activation, ensuring maneuverability and simplicity. Made
entirely of steel, this sturdy model requires minimal maintenance
and is built for intensive use and long-term reliability. Among its key
features, this vehicle is equipped with cutting-edge AC technology,
resulting in minimal noise and zero emissions during operation. Like
all Motrec vehicles, the MX-700 can be customized to precisely meet
your specific needs.

Modular Design

The Motrec MX-700 electric vehicle showcases an intelligent and
efficient modular design, allowing for various configurations.
This design approach provides a host of benefits that elevate the
vehicle's functionality, adaptability, and maintenance convenience.
In this guide, we will delve into the advantages of the Motrec MX-
700's modular design, which includes a scissors lift and front bridge
plate elevator, with a focus on its exceptional features.

Refer to our website www.motrec.com for more details on
configurations.
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1.2. ACRONYMS AND ABBREVIATIONS

°C: Celsius

°F: Fahrenheit

ANSI : American National Standards Institute
AUX: Auxiliary

EMB : Electromagnetic Brake

ft: Foot/Feet

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 MX-700 specifications and configurations can vary depending on the specific model and year of
the MX-700. 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:
NOTE 1: The EMB Service Knobs Compartment is typically located
in the back of the vehicle and is easily accessible for maintenance
and servicing purposes. The knobs themselves are usually located
ELECTRICAL COMPONENTS ) within the compartment and tightening and loosening the knobs
can be done manually.

@ MOTOR COMPARTEMENT
@ BATTERY COMPARTEMENT
@ PUMPS COMPARTEMENT

e M ELECTRICAL SYSTEMS

ACCESSORIES PUMP
) @S £MB KNOBS COMPARTEMENT

-]
( W%

e

POWER STEERING PUMP
[
L

1=
I
| ]

Figure l.a. Equipment Compartments Front View.

NOTE 2 : To access the compartment of electrical
components, you need to remove the Motrec
plate of the vehicle.

Figure 1.b. Equipment Compartments Side View.

NOTE 3 : There is a battery access door that allows
access to the batteries.
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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.
The vehicle can be powered by multiple battery types, including:

TPPL (Thin Plate Pure Lead).

Lithium.

Battery Compartment :

The battery compartment is intentionally designed without any mechanical components. In order to
access the batteries, an extraction tool needs to be used (as depicted in Figure 2). Furthermore, it's
worth noting that the only available voltage battery combination for the MX-700 vehicle is 48V.

BATTERY PACK PLUG SB-350

BATTERY COMPARTMENT

Figure 2. Battery Compartment (48 V).
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3.3 ELECTRICAL SYSTEMS

AUXILIARY FUSE ~ MAIN AC MOTOR MAIN
HORN PLACEMENT DC/DC CONVERTER BOX FUSE ~ CONTROLLER CONTACTOR
L ] 0
L]
VIEW °

Figure 3. a. Electrical System Compartments View A.

This compartment receives the energy from the

CHARGING
battery compartment and redistributes it to the PRt
different electrical systems of the vehicle. The energy BATTERY
systems can be divided into three categories: e
-The Main Energy : which uses the full battery voltage

to power various systems. The voltage isalso converted

to AC voltage by the AC motor controller to power the S

AC motor.
- The Auxiliary Energy: which powers the different
accessories of the vehicle (backup alarm, horn,

BATTERY
console, etc.) (12V). CHARGER 2

- The Charging Energy: which charges the batteries.

For connection details, refer to the vehicle's electrical

schematic in section 5 Annexes. hJ
Figure 3. b. Electrical System Compartments View B.
NOTE : The vehicle's frame is not to be considered as a ground. No Important: For the chargers please
component is connected to the frame as a closed-circuit loop. refer to note 2 in page 14.
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3.3.1 MAIN ENERGY

The main energy system encompasses all the elements responsible for the vehicle's movement, such as
the AC motor, hydraulic pumps, 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

MOTREC INTERNATIONAL

MAY 2023
VERSION Ol

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

CURTIS AC CONTROLLER

to another.
o 7—
s L, |
l_l)\ 26—
- AC 32—
Mig
Motor S—
U— —34—
V—

= 23—
' —25—
—og—J
Battery 250A Fuse |
— W]

rc—'|'|'|—+°—+‘\r+—|
B+—
s e e e e

11O 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 Retum (B+)

Power Lights
Power Back-Up
FPower 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 Paot High
Throttle Pot Wiper
Throttle Pot Low

I R

_4_
|5
._..5_.

——9—
—af=—
g
—Dn___

| —g5- -

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 (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.

P T AWM 1) BN wmmm o mmm e m e -E-“ — — WHTRED 16 AWG— — —

DRG 18 ANGE |
|
— !'—._/ | 250A Fuse

B0 Fuse

. W |'W1EAWE-"““-E'— S

DC/DC
Converter
I

I J_—* o

e | = %

T_ <
GRN 12 WG |
|

. FUSE | I
ACCESSOries | — YELRED 18 G- - FLRFY 17 ANG ELK 16 AWG
BOX

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

NOTE 1. This section is applicable to all the vehicles equipped with onboard charging.

Certain setups incorporate a specialized battery charger tailored to streamline the charging process,
considering the sole availability of 48 DC voltage. The adapted charger is designed to align with the
precise battery voltage and vehicle type. It generates a voltage, while keeping consistency with the
prevailing 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 2: For the MX-700, it's possible that two chargers are installed on board.

NOTE 3: The wiring remains the same, but the component placement may vary from one vehicle model
to another.

=k AR = e e e
| CURTIS AC CONTROLLER |
—7— ' Garmand A- HE—1—
i | | —5—] lemp. Sensor K Coll Rewm (5] —1% |
12MAD IKPUT ——kneodar +5V HawerLights|—32
| — 4 — Encader Fhese & Povaiar Back-Up —1—
—12— Enoder Fhase B Fommed’ B b el e |
Power £ M. Brake|—4
CHARGER — 21— CAM T High Pt Main f—i—
T — 3= CAN Tarm Low
SOVOLTAGE BISNAL Sl Seat—3—
oUTRLUT  DAITRUT w3 | oAt High Signa | ights f—10—
H | T AN Lovw Signal Chaqger f—1l—— —!
H Sigral Ferarg sreke f—12—
- 25— | Bariel =12 Sigaal Arake f—1e—
l D e B T Sqgnal Inchirg Forward f— 15—
—d—] Sarlal Rk signal nching beverse f—da—
Signal Forward fF—32—
‘ el et M Pk 1] Sigral Starl Acosl —dd—
W Monor Pnasae W SKna Havarse — 33—
Battery — W Monce Phaze W
2504 Fuse Theatlin Pt High |— 15—
B+ |batlery B+ Taratie Pt Wiper | 16
v— ~—|I|F|'— B-—{ Batte ry B~ Thrakim Pot Low |— 18
+ 1

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

The MX-700 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.

the AC motor is available with one type of casing :

FAN COOLED

The 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 7. 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 MX-700 electric vehicle is equipped with an electromagnetic
brake (EMB).

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 8. EMB Brake System.
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3.5 HYDRAULIC PUMPS
Two hydraulic pumps have been installed within the MX-700.
These are the two types of hydraulic pumps :

1. The accessories pump, equipped with a non-integrated
reservoir and powered by a DC motor. This pump finds its
purpose in driving the motion of diffrent accessories ( ex
: bridge plate elevator). The pump generates fluid flow by
pressurizing hydraulic fluid (hydraulic oil), the pressurized
hydraulic fluid is then directed towards the hydraulic
cylinders, which contain pistons. These cylinders are
equipped with two chambers, each housing a piston that
can move back and forth. As the piston moves, it pushes or Figure 9. The Accessories Pump (bridge
pulls the load connected to it. This load could be either the plate elevator).
bridge plate elevator or another accessory (not shown).

2. The power steering pump comes complete with an i
integrated reservoir its only role revolves around being f -
a steering pump, creating an essential connection with (
the vehicle's steering system. In this context, the pump

operates as the driving force that enables effortless B s
steering, skillfully directing hydraulic fluid to guarantee —
a seamless, controlled, and secure driving journey. Figure 10. Power Steering Pump.

HYDRAULIC
PUMP 2

o TANK FOR
==t PUMP1
"\

‘ HYDRAULIC

B - HH\"\\ \\ e
WL ,4\‘
ol T

TEIRES 0 “‘

~ CYILNDER

Figure 11. Connections. Figure 12. Hydraulic Pumps Compartement.

NOTE : Colors are used to denote connections between elements, as depicted in the figure 11 above with
the highlighted green color (encircled in red).
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3.6 STEERING SYSTEM

Tivi3a

Figure 13. Steering System.

When the driver turns the steering wheel (1), the rotational motion is transmitted to the orbitrol (2) via the
universal joint (3), the steering shaft (4) and igus bushing (5). In essence, the orbital steering unit takes
the hydraulic pressure generated by the power steering pump (6) and converts it into mechanical force
to control the movement of the vehicle's wheels. Furthermore, when the driver changes driving position,
the flow diverter valve (7) responds to this adjustment, modulating hydraulic fluid flow correspondingly.
The valve ensures that hydraulic pressure is directed to the relevant side of the steering system based on
the driver’s orientation, leading to wheel movement in the intended direction. This hydraulic pressure
is channeled towards the steering cylinder (8) on the appropriate side of the vehicle (determined by the
driver's position), prompting the wheel to turn as required. This coordinated movement is mirrored by
the opposite wheel through an interconnected linkage system (9).

Collectively, these components harmonize their functions, allowing the driver’'s touch to translate
into precise wheel movements, ensuring effortless steering, and ultimately, enhancing the vehicle's
navigation and maneuvering capabilities.

Important : The direction of the wheels strongly relies on the driver’s input, closely tied to their position
and determined by the presence pedal they press on.
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3.7 REAR SUSPENSIONS
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Figure 14. Rear Suspensions.

As the default configuration, all MX-700 models feature a leaf spring suspension at the back of the
vehicle. This design ensures effective stabilization by distributing the vehicle's weight evenly, absorbing
road shocks and vibrations, and enhancing overall handling. The leaf spring suspension’s simplicity,
reliability, and impressive load-carrying capacity make it a practical and reliable choice, providing 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
and control within the vehicle.

ACCELERATOR LEVER

NOTE : if any of the vehicle’'s doors is open,
the vehicle will not move from its current
position. This safety measure is in place to
prevent any accidental movement while doors
are ajar, ensuring the safety of occupants and
the surrounding environment. There's also a
3-second delay after opening a door before
the vehicle can be operated, enhancing safety.

SCISSORS ELEVATOR COMPARTMENT A = o
& o a o = & (213 o= |6 N e
P = e o ] 2
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BRIDGE PLATE ELEVATOR (1) AND CARTRIDGE (2)

[

Figure 15. General Components.
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BATTERY DISCHARGE INDICATOR

Figure 16. Operator’'s Presence
Detection Pedal

Figure 17. Charging Port and
Indicator.

CHARGING PORT

COMPANY NAME MAY 2023
MOTREC INTERNATIONAL VERSION O] 2]

Operator’s presence detection pedal

Two operator’s presence detection pedals are strategically
positioned adjacent to the driver's feet with the purpose of
discerning the driver's seating orientation. By utilizing these pedals,
the system can effectively identify whether the driver is positioned
on the front or rear of the vehicle. When the driver’s foot engages
either of the pedals, the system registers this input and determines
the corresponding driving configuration. This information is then
utilized to tailor various vehicle functions, such as steering behavior,
to suit the driver's specific placement. Additionally, if all the vehicle's
doors are closed, engaging the pedal also starts the power steering
pump

Charging port
The charging port is conceived for standard wall outlets, such as:
120 VAC, 60 Hz North American outlets.

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

UP AND DOWN BRIDGE

PLATE ELEVATOR EMERGENCY ACCELERATOR
SWITCH STOP BUTTON LEVER
12 V POWER

<~  OUTLET

HORN KEY SWITCH

HEADLIGHTS
SWITCH

Figure 18. Console.

Accelerator Lever

When activated, the accelerator lever allows the vehicle to move in either the forward or backward
direction by being pushed to the front or the rear.

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 communication between the system and the user,
providing a visual representation of data or content in a clear and understandable manner.

Emergency Stop Button

The emergency stop button, should only be used in case of emergency. When applied, it will stop
immediately the vehicle by engaging the electromagnetic brake (EMB).

(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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3.9.1 DISPLAY

Parking Brake

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

Theindicator lightsup everytime
the vehicle comesto 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.

Navigation Arrows

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

Drive Mode Indicator

Indicates the current selected
drive mode between rabbit and
turtle.

COMPANY NAME
MOTREC INTERNATIONAL

DRIVE MODE
INDICATOR
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BATTERY CHARGE LEVEL DRIVE MODE

SELECTOR

CURTIS

MESSAGE CENTER

PARKING
BRAKE

INDICATOR HEADLICHTS MAINTENANCE

INDICATOR INDICATOR

Figure 19.

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.

. NAVIGATION
L~ ARROWS

ENTER

BUTTON
DIRECTION
ARROWS
CHARCE PLUG
INDICATOR
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

To access an advanced operator interface, you can connect a Curtis handheld programmer to
the four-pin diagnostics connector in the console. It's important to note that the display connector
(refer to Figure 20) needs to be disconnected each time the handheld programmer is used.

Figure 20. Display Connector.

Key
Switch
]* ]2 R
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CURTIS AC CONTROLLER "'ié‘lﬁ}h"
T- 140 Geouand B4 K3 -1 -

Temg. Sencar WS1 T Retum (B || — 13—

Encoder 45V Power Lights |—2—

Encoder Phase A Pawer Beck-Lp —3—

{Enceder Phase 8 Fower Brake |—4

Powar EM. Brake &
Pawar M

I
| | CAN Tarm Hgh
| — 34— AN Term Low
| | Signal Saat|—9—
4
| I

— 23— CAan High Sigal Lights }-— 10
AN Low Signat Chamger |—11—
Signal Parting Brake [—12-
25— | Gerial +12v Sigrial Brake [—H1—
L —— — —— B Serial Tx Signal Inching Farwars |— 16—
L e ] — ——{SeniR Sagnal Iching Reverse |—20—
Signal Forward |77
| U Moo Phasse U Signal Starl Accel [—24—
) Motar Phase v Signal Reverse |—33
l W—] Motar Phase W
Theattle Pot High |—15—
b — ——B+—Battary B+ Thrattla Pat Wiper |— 16—
B- Battery B- Throttle Pot Low 18—

Figure 21. 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: Programmmer » Program > MOTREC Parameters - MOTREC Speed Limits
(KMH) > KMH Max Speed Limits > Rabbit FWD Max Speed.
Press the 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 commands. 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.

GRS

~

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 three available rear light colors in the vehicle, which are as follows: white is used for reversing,
pale red (standard) indicates vehicle startup and the intensity of pale red increases under braking,
becomes Intense Red. These color signals are used to enhance safety and commmunication 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 MX-700 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 MX-700 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 22), positioned on the left or right 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 and accessories.

When utilizing a lifting device, ensure that it can support the precise weight of the vehicle. The suggested
lifting points are highlighted below (Figure 23) 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.

MOTREG

MODEL NUMBER I |‘lio\R|

BATTERY VOLTAGE Vlm‘

BATYERIES CAPACITY

VEHICLE WEIGHT
WITHOUT BATTERIES

MIN.
WEIGHT OF
BATTERIES
MAX,
1]
>

APFROX. OFERATING
WEIGHT OF YEHICLE

RATED CAPACITY

GROSS WEIGHT MAX.

NORMAL
DRAW BAR
PULL
MAX.

B8 BGE(B(E B[&|2

m‘%}%
@ @ -

o)\ MADEINCANADA — [

*LIFTING POINTS

Figure 22. Serial Data Plate. Figure 23. Lifting Points.
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4.1.2 ELECTRICALLY ISOLATING THE VEHICLE

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.

DONOT MANIPULATE ELECTRICALCONNECTIONS ORGENERATE 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. Open the battery access door.
5. Disconnect the battery pack.

Figure 24. Electrical Isolation.
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6. Discharge the capacitor in the AC
motor controller (5) by connecting o W
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.

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

8. To reconnect the electrical circuit,
perform this procedure in reverse. f|_1G

‘ NOTE : NC? resistor needed for Figure 25. AC Motor Controller Terminals.
reconnection.
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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 static. 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.
I

—+

could take up to 2 minutes of vehicle run time for the fault code to disappear.
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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. The
vehicle may be lifted for further inspection of this
symptom as required.

Proceed as follows to inspect :

1. Inspect the drive assembly (1) for signs of leaks
at following locations:
s Covers.

m  Axle ends.
m Casing mating surfaces.

= Drain/fill plugs.

m  Hydraulic steering system.

Figure 26. Drive Assembly Fluid Leaks.

Steering Inspection

Rock the steering wheel, 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.

Operator’s presence detection Pedals
Inspection

Examine both pedals to check their feel and
travel.

Electromagnetic brake (EMB) Inspection

1. Set the vehicle to neutral.

2. Engage the electromagnetic brake (EMB).
NOTE : turn OFF the vehicle in order for the
EMB to automatically engage.

3. Push the vehicle to validate that the parking
brake is correctly engaged. The vehicle should
not move.
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4.2.2 WEEKLY MAINTENANCE

» N/A » N/A

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

Maintenance Procedures

Tire Pressure Inspection

Check that each tire maintains a pressure rating
within the range of 60 psi (only if the tires are
pneumatic). Additionally, thoroughly inspect the
tires for any signs of of punctures, damage or
excessive wear.
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4.2.3 EVERY 250 HOURS OR 3 MONTHS MAINTENANCE

» Resistor: 10 ohms, 25 W
» Lifting device

» Multi purpose Grease
» Compressed air
» Ammoniac

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 dashboard cover (1).

Figure 27. Kick Panel and Dashboard Cover.

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

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.



SECTION 04 COMPANY NAME

MAY 2023

MAINTENANCE MOTREC INTERNATIONAL VERSION Ol 34

Maintenance Procedures

Suspension Inspection

1. Inspect the following equipment for damage
and corrosion:

s Leafsprings (1) and their fixtures(2).

2. Inspect all suspension frame bushing for play.

Figure 28. Rear Suspension Inspection.

Rubber Bellows Inspection

Inspect rubber bellows installed on the vehicle
components for signs of damage, cracks or dryness.

Steering Inspection

1. Inspect the universal joint (1) and the four ball
joint (2) for (See Figures 29 and 30):

- Play.
- Damage.
- Binding.

- Corrosion.

2.

] L g = \ o

Figure 30. Tie rods Inspection.

Inspect the following elements for damage or
corrosion:

- Steering cylinder (3). (See Figure 31)

- Steering shafts (4). (See Figure 14)

- Axle beam (5). (See Figure 31)

- Right and left knuckles (6). (See Figure 31)
- Tie rod (7). (See Figure 31)
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Figure 31. General Steering Inspection.

Grease Fittings Lubrication

Lubricate the grease fittings of the following
components (See Figure 29 and Figure 30) :

s The universal joint (1).

m  The four tie rods (2).
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.

A

DO NOT BREATHE THE AIR WHILE CLEANING WITH
COMPRESSED AIR. USE PROPER RESPIRATORY
PROTECTION IF NECESSARY.

(2)
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Figure 32. EMB Inspection.

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

> 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.

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

AC Motor Dusting

If the vehicle is equipped with the fan cooled
AC motor, clean the motor’s air vents (1) with
compressed air.

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

In the case of a Sealed motor, it provides inherent
protection against dust and debris. Therefore, no
additional dusting or cleaning is necessary for the
motor.
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Figure 33. 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.

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 posts with a cloth that has been
moistened with ammonia.

d. Reinstall the removed cables.
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(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:

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.

3. Test drive the vehicle:

i. Turn the steering wheel and feel for

excessive play.

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

iii. Listen for abnormal noise.
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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

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

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.

Maintenance Procedures

Decals and Labels Inspection

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

Door Maintenance

1. Inspect the following components for signs of
rust, corrosion, or damage::

- Door locks (1).
- Hinges (2).

2. Lubricate the following components with
lubricant spray to reduce friction and prevents
squeaking:

- Door locks (1).
- Hinges (2).

NOTE : Apply a bit of lubricant to the hinges
pivot points. Open and close the door several
times to distribute the lubricant.

3. Inspect the hinge screws on both the door and
the frame. If you find any loose screws, tighten
them with a screwdriver.

4. Ensure that the door is properly aligned with
the frame. If the door is sagging or not closing
properly, it might put extra stress on the hinges.

5. Examinetheswitch (31) forany physicaldamage
or signs of wear. Turn on the power and test the
switch to ensure it operates correctly.
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Figure 34. Door Maintenance.

Frame Inspection

1. Inspect the vehicle's frame for the following
elements:

- Cracks.

- Damage.

- Corrosion.

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

Side panels corners (1) (both sides) and
guardrails (2). There is a possibility of cracks
occurring in the side panels corners as they
undergo significant stress (see Figure 35).

Suspension mounting tabs (3) (see Figure
30).

The edges and corners of the bridge plate
elevator on both sides (see Figure 37) can
be prone to wear and damage. Special
attention should be paid to these areas to
prevent deformation or cracks.

Weld zones (see Figure 38 : not all welds are
shown).

Slip Surface, any dirt or substances that
accumulate on it could affect traction and
stability when the bridge plate elevator is
driven onto it.
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Figure 37. Edges And Corners Of The Bridge Plate Elevator.
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Figure 38. Weld Zones.

Kingpins Inspection

1. Inspect the kingpins (1) assembly of the two
front wheels for the following:

- Play.
- Damage.
- Corrosion.

2. Inspect the condition of the castle nut (2) and
the cotter pin (3).

Figure 39. Kingpins Inspection.
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Wheel Bearings Inspection
Inspect all wheel bearings for:
- Play.

- Stiffness.

- Abnormal noise.

NOTE : Please refer to page 42, specifically the “Hub
Maintenance” section, for instructions on replacing
the bearing.

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 steering wheel and feel for

excessive play.

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

iii. Listen for abnormal noise.
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4.2.5 EVERY 1000 HOURS OR 12 MONTHS MAINTENANCE

» Resistor: 10 ohms, 25 W
» Lifting device

» Slings

» Oil recipient / Drip pan

» Differential oil: SAE 80W90 GL5

» Hydraulic pump oil : Iso 32

» Pump filters

» Molybdenum disulfide grease (69)
» Lubricant spray

» Bearing grease

» Hub Seal

» Cotter pin (Size:1/8x2)

NOTICE 4' When required, lift the vehicle using a lifting device as per section 4.1.1 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. Take the necessary steps to remove electrical
hazardsin accordance with Section 4.1.2, which
provides guidelines for electrically isolating the
vehicle.

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.

Maintenance Procedures

Drive Splines Maintenance

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

2. Place the slings around the motor.

3. 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.

(D 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).
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Figure 40. Disconnecting AC Motor.

5. Remove the AC motor (1) from the differential

(3), to access the drive splines (4).

!
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]

Figure 41. 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 (1/2 teaspoon is needed).

MOTREC INTERNATIONAL
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BOTH SIDES VIEW A-B

1

=

Figure 42. Spline Lubrication.

Reinstall the AC motor (1) on the differential (3)
with the six 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

Proceed as follows for the Schafer twin-case
differential :

1.

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

Remove the aluminum case filler plug (4).
(Figure 43)

Remove the cast-iron case filler plug (5). (Figure
44)
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Figure 44. Cast-iron Case Drain and Filler Plugs.

Figure 43. Aluminum Case Drain and Filler Plugs.

Hub Maintenance

4. Remove the aluminium case (1) and the |1  gecure the vehicle with jack stands.
cast-iron case (2) drain plugs (3) to drain the

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

3. Remove the wheel (2).

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

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

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

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

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

Figure 45. Wheel Removal.

4. Take off the hub cover (3) along with its six bolts
(4).

5. Remove the cotter pin (5) and unscrew the
castle nut (6).

6. Remove the hub (7) from the spindle (8).
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Figure 46. Front Hub.

Inspect the bearings (9) and their races for
wear.

Discard the seal (10). Refer to the PARTS
CATALOG for seal replacement.

Clean the bearing (9) and if they are still usable,
apply the grease.

Install a new seal (10) and the bearings (9) into
the hub (7).

On the spindle (8), clean the seating surface of
the hub (7) from any debris.

Position the hub (7) on the spindle (8).

Tighten the castle nut (6) to 103 ft:lbf to seat the
bearings (9), then loosen the castle nut (6) by
unscrewing one full turn.

Hand-tighten the castle nut (6).
Install a new cotter pin (5).
Install the hub cover (3) and six bolts (4).

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.

Figure 47. Wheel Hub Inspection.
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Power Steering Pump Maintenance

A

ENSURE THAT THE HYDRAULIC SYSTEM IS SHUT
OFF AND DEPRESSURIZED BEFORE STARTING
ANY MAINTENANCE WORK. THIS WILL PREVENT
ACCIDENTAL MOVEMENT OF HYDRAULIC
COMPONENTS AND REDUCE THE RISK OF INJURY.

A

WEAR APPROPRIATE SAFETY GEAR, INCLUDING
GLOVES AND GOGGLES, TO PROTECT YOURSELF FROM
HYDRAULIC FLUID AND OTHER CONTAMINANTS.

NOTE Prior to conducting any inspection,
thoroughly clean the pump and its surroundings.
Remove dirt, dust, and any other accumulated
debris that could obstruct the components.

1. Examinevisually the pump and its components
to identify any signs of wear, leakage, or
damage. Look for oil leaks, loose components,
or corroded parts.

2. Check visually the oil color and clarity within
the pump on an annual basis.

NOTE : The frequency of oil changes, however,
can vary significantly depending on usage
intensity and environmental cleanliness.
Typically, it is determined by the oil's
discoloration or the presence of contaminants.

3. Check the oil level in the integrated reservoir.
Ensure it falls between the minimum and
maximum level marks indicated (the reservoir
can hold 2.25 liters of oil). If the level is low, add
ISO 32 oil.

NOTE : In an emergency for cold weather
applications SAE 10W oil mixed by volume with
nor more than 30% fuel oil or kerosene can be
used. (It must be removed when the weather
warms)

4. The pump is equipped with filters to maintain
the cleanliness of the hydraulic fluid. Inspect
the condition of the filter and replace it if
necessary.
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To clean or replace the filters proceed as follows: | Hardware Maintenance

i.  Remove the hoses from the valve body. 1. Inspect and tighten all electrical connections.
Clean or replace any connection that shows
signs of corrosion or damage.

ii. Remove the filter retainer screws with a %"
allen key.

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

iii. Remove and clean or replace filters as
required.

iv. Reassemble in reverse order. )
Refer to the QUICK REFERENCES at the end of this

NOTE 1: The filter is a metal strainer located at | gocument for all torque values.
the pump inlet (inside the reservoir), and it is
often cleaned up and reused. Test Drive

NOTE 2: Place adrip pan or absorbent materials | After the maintenance is finished, it is necessary
beneath the filter housing to catch any spilled | to reinstall any disassembled parts and conduct
hydraulic fluid. a thorough test on the vehicle to ensure that all

o o systems are functioning correctly.
5. Inspect the condition of the hoses, fittings, and

connections to ensure there are no leaks or| 1. Reconnect the electrical circuit:
signs of damage. Tighten fittings if necessary. i. Make sure there is no resistor connected

. ! + -
6. Perform operational tests to ensure the across the AC motor controller’s B+ and B-.

hydraulic system is functioning correctly. ii. Reconnect the battery leads.
Monitor temperature levels and operation iii. Turn on all switches and test lights.
for any leaks around the filter housings or iv. Insert the key:.

unusual noises. If you notice any temperature
increase, leaks, or abnormal noise, immediately

shut down the system and address the issue. i. Turn the steering wheel and feel for
excessive play.

2. Test drive the vehicle:

NOTE : The temperature range is between

100°F and 210°F ii. Switch the drive mode from Turtle to Rabbit

and test the speed.

iii. Listen for abnormal noise.

Figure 48. Power Steering Pump.
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4.2.6 EVERY 2000 HOURS OR 24 MONTHS MAINTENANCE

» Drip pan » Hydraulic pump oil : Iso 32 - New Pump filters
The 1000 hours or 12 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.

Accessories Pump Maintenance

A

ENSURE THAT THE HYDRAULIC SYSTEM IS SHUT
OFF AND DEPRESSURIZED BEFORE STARTING
ANY MAINTENANCE WORK. THIS WILL PREVENT
ACCIDENTAL MOVEMENT OF HYDRAULIC
COMPONENTS AND REDUCE THE RISK OF INJURY.

A

WEAR APPROPRIATE SAFETY GEAR, INCLUDING
GLOVES AND GOGGLES, TO PROTECT YOURSELF FROM
HYDRAULIC FLUID AND OTHER CONTAMINANTS.

(D) caution

THE ABRASIVE POWDER CAN ACCELERATE SEAL WEAR
AND CAUSE LEAKS.

(1) caution

IF THE AMBIENT TEMPERATURE IS BELOW -20°C (-4
°F), SYSTEM SPEED AND PRESSURE MUST BE LIMITED
UNTIL THE HYDRAULIC OIL TEMPERATURE EXCEEDS
-20°C (-4 °F).

1. Thoroughly clean the area around the pump
and motor to remove dirt, dust, and debris that
could hinder the maintenance process. Keep
the external surface clean, especially in the area
of the transmission shaft seal.

2. Conduct a visual inspection of the pump and
motor to identify any leaks, corrosion, excessive
wear, or other signs of damage.

7. Perform operational

3. Checkthe hydraulic fluid level in the reservoir. If

needed, add the recommended fluid quantity
of iso 32 oil until reaching the suitable level.
Ensure not to surpass the specified maximum
level of 19 liters.

NOTE : The oil level must be checked and
replaced depending on the system'’s operation
conditions.

4. Replace, if necessary, the filters to keep the

fluid clean.

NOTE : Place a drip pan or absorbent materials
beneath the filter housing to catch any spilled
hydraulic fluid.

5. Inspect the DC motor for any buildup of dust

or dirt that could impede its operation. Gently
clean the motor and replace the carbon
brushes if required.

NOTE : For replacing the brushes, refer to the
“Carbon Brushes Replacement” subsection
under the “Corrective Maintenance” section
that follows.

6. Inspect the condition of the hoses, fittings, and

connections to ensure there are no leaks or
signs of damage. Tighten fittings if necessary.

tests to ensure the
hydraulic system is functioning correctly.

Figure 49. The Accessories Pump.
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4.3 CORRECTIVE MAINTENANCE

431 REAR AXLE

Procedures
Rear Axle Removal

Ensure that the vehicle is properly supported
on jack stands or that the wheels are chocked to
prevent any accidental movement.

NOTE : In order for the rear wheel bearings to be
inspected/replaced, the differential oil must be
drained to prevent oil leakage.

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

3. Remove the drum brake (3).

4. Clean brake dust with water.

Figure 50. Wheel and Drum Brake Removal.

5. Remove the backplate mounting screws (5)
and their washers from the drum brake system
(4).

Figure 51. Axle Screws (1 of 2).
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7. Remove the axle shaft (6) with the brake drum
brake system (4) from the differential’s cast-
iron case (7).

Figure 52. Rear Axle Removal (2 of 2).

8. Inspect the seal (8). Replace if required.

9. Inspect the wheel bearing (9) and its races for
wear.

. Clean and add bearing grease if required.

Figure 53. Wheel Bearing.
1. Reinstall the drum brake system (4) and the
axle shaft (6) in the differential (7).

Reinstall the backplate mounting screws (5)
and their washers on the drum brake system
(4).

13. Torque the four backplate mounting screws (5)
to the recommended standard torque of 58 ft

lbs.

14. Reinstall the brake drum (3), wheel (2), and

wheel nuts (7).

15. Torque the wheel nuts (1) to the recommended

standard torque of 80 ft lbs.
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16. Validate that the differential oil level is
adequate (it should reach the bottom of the
filler hole). For more details, refer to section
4.3.5 DIFFERENTIAL subsection Oil Change.

432 AXLE AND STEERING

Procedures

Toe-In Adjustment

1.  With the wheels in straight forward direction,
measure the inside (left to right) distance
between the front tires, at the front and rear of
the tires.

2. Adjust by turning the tie rod connecting
both wheels until the distances are equal and
tighten the two lock nuts on the tie rod.

4335 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.
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Procedures
Oil Change

The MX-700 can be equipped with a Schafer Twin-
Case, which includes:

The aluminum case.

The cast-iron case.

NOTE : Recommended oil for all cases : SAE 80W90
GLS5.

Schafer Twin-Case Differential

ALUMINUM CASE

Figure 54. Schafer Aluminum Case.

1.  Remove the filler plug (2).

2. Remove the drain plug (1) until the case is
completely drained of oil.

3. Reinstall the drain plug (1)

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

5. Reinstall the filler plug (2).
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Figure 55. Schafer Cast-Iron Case.
Remove the filler plug (2).

Remove the drain plug (1) until the gearbox is
completely drained of oil.

Reinstall the drain plug (1)

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

Reinstall the filler plug (2).

434 CARBON BRUSHES

Procedures

Carbon Brushes Replacement for the DC Motor
of the Accessories Pump

1.

Detach all electrical components from the
motor.

Support the DC motor (1) with the appropriate
lifting device so that the motor can be slightly
moved horizontally once the screws (2) joining
the DC motor (1) to the differential (3) are
removed. (See Figures 40 and 41)

Locate the carbon brushes (4). This may be as
simple as removing the enclosure (5) to find
them, or in some other cases just locating two
clips (or brushes covers) on the outside of the
motor.

Remove the electrical connections to the

carbon brush.
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Remove the spring (6) holding the brush in
place.

Pull the carbon brush out, making sure to note
the beveled edge’s direction as the new brush
needs to be installed in the same way. While
removing the brush, you can keep track of
the beveled edge by drawing an arrow on the
motor.

Compare the old brush to the new one to
ensure you have the correct parts.

Install the new brush into place and fasten with
the spring (6).

Reattach electrical connection to the brush.

Figure 56. Carbon Brushes Replacement.

Repeat the same steps on all four brushes.

Reinstall the enclosure (5). It is important to
ensure that both Al and F1 are positioned in
parallel. (See Figure 56)

Reinstall the DC motor (1) on the differential (3)
with the six screws (2).

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

Remove the lifting device from the DC motor
(1).

Replace the motor in the vehicle. Bolt down
and reattach electrical connections.
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16. Run appliance to test.

Figure 57. Al and F1 Orientation.

Inspection

1. Inspect the old brush for uneven wear burn
marks or shiny rail marks.

2. While the brushes are out take some time to
inspect the motor internals. Check the cavity
for contaminants like dust, oil, water or carbon
buildup from the worn brushes. This buildup
can cause an art that will ground out the motor.
It can be easily vacuumed with some help from
low PSI compressed air.

3. Inspect the commutator for thread marks,
grooves, and copper streaks, indicating
that the old brushes were of poor quality or
contaminated with small pieces of copper
from the commutator surface. Signs of
sparking indicate that the brushes have been
short-circuited, which can also be caused by
contamination.

NOTE: If there is any damage to the commutator,
it is recommended to have it repaired by a motor
repair shop. They have the expertise to machine
and undercut the affected sections. Alternatively, it
might be more advisable to consider replacing the
entire motor.
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435 BATTERY

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 APPROPRIATE GLOVES. BATTERIES CON-
TAIN SULFUR ACID THAT CAN CAUSE SEVERE BURNS
ON SKIN OR EYES. RINCE CONTAMINATED AREA M-
MEDIATELY 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.

(1) caution

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

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.
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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
help ensurethe longevity 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.

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.

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

3. 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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Battery Charger Equalization

Once the regular charging process is completed, it
is recommended to disconnect the charger from
the battery bank for approximately 10 seconds and
then reconnectit. This stepis 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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43.6 POWER STEERING PUMP

Hydraulic Steering System

The hydraulic steering system within your vehicle functions as an integrated ensemble as illustrated in
figure 58.

The power steering pump, as the prime mover, engenders hydraulic pressure. The orbitrol steering unit,
akin to a control center, orchestrates the hydraulic fluid's distribution in correspondence with steering
inputs. The diverter valve operates as a hydraulic switch, managing fluid allocation towards the left
or right. Finally, the double-acting cylinder translates hydraulic energy into pivotal motion for wheel
articulation.

This collaborative assembly guarantees meticulous and fluid steering response, with power steering
pump activation correlated to steering actuation, pressure modulation governed by the orbitrol unit,
flow direction supervised by the diverter valve, and kinetic output enacted by the cylinder.

Diverter Valve

Orbitrol steering T
unit x }< Double acting
> cylinder

fﬁ

O] | 1
/ ’-_--\'\

_,‘ J,i

\\h 5 //-’
=

Steering pump
Figure 58. Hydraulic Steering System.

Maintenance procedures

Periodic maintenance of this symbiotic system is imperative to uphold consistent, reliable, and precision-
oriented steering performance.

To do preventive maintenance of the following elements of a hydraulic system: power steering pump,
orbitrol steering unit, diverter valve and a double-acting cylinder, proceed as follows :
1. Inspect all the hydraulic system components for the following elements:

— Inspect all components for signs of leaks, damage, or corrosion.

— Look for loose fittings or connections.

2. Check the double-acting cylinder's condition by examining the rod and piston for signs of wear,
scoring, and potential alignment issues.

3. Examine the power steering pump following the inspection procedures outlined in the “Power
Steering Pump Maintenance” subsection within the one-year (1000h) maintenance procedures
section page 43.
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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 59).

¢ 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 59).

¢ 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 59).

¢ 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.

T - WHT A AW s e rmma e s -E—— —_— — WHT/RED 1€ AVIG— — — -I

DIRGE 18 AWG I
|
_!' ' muun o USE

En Fuze

e em T 18 A e - —

DC/DC
Converter
|

Leneq

|
— :l—b—|
|
SR 12 AW I
|
|

A FUSE HEIRFT 13 AWG ML oS

CCESSONEes | — YELRED 18 G- -

i

BOX

Figure 59. DC/DC Converter Input and Qutput Terminals Inspection.

4.42 BATTERY CHARGER (IF ON BOARD)

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.
» 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.

v

Damaged / broken rotor.

v

Mechanically stuck open pressure plate.

v

Damaged transaxle internal component.

Defective controller.

v
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3. Inspect the Accelerator Lever

To verify the proper functioning of the accelerator lever, 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. Here is the explanation of the display reading :
s 2.5volts corresponds to 50%: This represents the neutral position of the accelerator lever.
m O volts corresponds to 100% in reverse mode: When the vehicle is in reverse.
m  5volts corresponds to 100% in forward mode: When the vehicle is in forward mode.

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.

5.2 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.

¢ Ifthat'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 wiring andthe 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

If the vehicle only moves forward, it means that the throttle lever is not receiving voltage between O and
2.5 volts.

Vehicle Moves Backward Only

If the vehicle only moves backwards, it means that the throttle lever is not receiving voltage between
2.5and 5 volts.

Vehicle Travels at Reduced Speed

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 accelerator lever potentiometer (of the main pedal) while monitoring the Throttle
command 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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Wheels don’t turn Right or Left

The power steering pump is operational

NO F YES

[ ]

Verify the electrical current Check the pressure at the
reaching the pump pump’s outlet
P — ]
NO YES 4 %
| | NO YES
| |
Werify and inspect the wiring Verify and inspect the motor . - - )
harness and the main fuse Inspect the oil level and While turning the steering wheel,

then examine the pump check if the pressure reaches the
other side of the orbitol

J\

NO YES
| |
Replace the orbitrol Check for pressure in the
diverter valve's output

A

IS ™
NGO YES
| |
Replace the diverter Check for pragsure at the
valve cylinder

by

-~ ™
NO YES
| 1
If there is no pressure of oil, Presence of a mechanical
replace the hose connecting the obstruction or hydraulic blockage
diverter valve and the cylinder (stuck oil return)

implied

1.Mechanical blockage can be caused by
components such as king pins, tie rods, ect.
Please refer to the maintenance section at the
beginning of the manual.

2.Hydraulic blockage can be caused by internal oil
leakage within the cylinder, preventing the piston
from moving, or by the orbitrol not allowing the oil
return to pass through.
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Intermittent Movements During Operation

A bad potentiometer is the most probable cause of the following:
m 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 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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DIAGNOSTICS AND TROUBLESHOOTING

These controllers detect a wide variery of faults or error conditions. Faults can
be detected by the operating system or by the VCL code. This section describes
the faults detected by the operating system.

Faules detected by VCL code (faults 51-67 in Table 5) cannot be defined
here as they will vary from application to application. Refer to the appropriate
OEM documentadion for information on these faules.

DIAGNOSTICS

Diagnostics information can be obrained in either of two ways: (1) by reading
the display on a 1311 programmer or (2) by observing the fault codes issued
by the Status LEDs. Sce Table 4 for a summary of LED display formats.

The 1311 programmer will display all faules thatare currendy set as well
as a history of the faults that have been set since the history log was last cleared.
The 1311 displays the faults by name.

The pair of LEDs built into the controller (one red, one yellow) produce
flash codes displaying all the currently st faults in a repeating cycle. Each code
consists of two digits. The red LED flashes once to indicate that the first digit
of the code will follow; the yclll:lw LED then Hashes the appropriate number of
times for the first digit. The red LED flashes twice to indicate that the second
digit of the code will follow; the yellow LED flashes the appropriate number
of times for the second digir.

Example: Battery Undervoltage (code 23).

In the Fault menu of the 1311 programmer, the words
Undervoltage Cutback will be displayed; the real-dme battery voltage
is displayed in the Monitor menu (“Keyswitch Volwage”).

The controller’s two LEDs will display this repeating parrern:

RED YEL_LOW RED YELLOW
* % % " % 3 ¥
(first digic) 2) (second digit) (3)

The numerical codes used by the yellow LED are listed in the troubleshooting
chart (Table 5), which also lists possible fault causes and describes the condi-

tions that set and clear each fault.

60
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Summary of LED display formats

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

I~ R\
Table 4 TYPES OF LED DISPLAY
DISPLAY STATUS
Neither LED illuminated Controller ls not powered on; or

vehicle has dead batlery; or
saevere damage.

Yellow LED flashing Controller is operating normally.

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

Hed LED on solid Watchdog failure or no software loaded.
Cycle KS| o reslart, and if necessary
load software.

Red LED and yellow LED flashing  Controller has delecled 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.

y

TROUBLESHOOTING

The woubleshooring charr, Table 5, provides the following informacion on all
the controller faults:

* fault code

* faule name as displayed on the programmer's LCD

* the effect of the faule

« possible causes of the faulc

¢ fault set conditons

* fault clear conditions.
Whenever a fault is encountered and no wiring or vehicle fault can be found,
shut off KSI and trn 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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Table5 TROUBLESHOOTING CHART

¥

PROGRAMMER LCD DISPLAY
EFFECT OF FAULT

POSSIBLE CAUSE

SET/CLEAR CONDITIONS

12 | Controller Overcurrent
ShurdownMoror;
ShurdownMainConsactor;
Shuutel, lorumEMB m‘ﬁ'ﬁ,‘
Shutdown Thvarsle;
FullBrake;
Sfmrafo.'mrf"mnp.

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

Mool Connectons.

2. Motor parameters are mis-tuned.

3. Conuoller defective,

Set: Phase current exceeded the currenc
meisurement imic

Clear: Cycle K51,

13 | Curent Sensor Faull

1. Leakage ro vehicle frame from phase

Set: Conuoller current sensors have

ShusdowrnMoror; U, V, or W (short in motar staror). invalid offset reading.
ShuurelowneMainConracror; 2. Conwoller defecuve. Clear; Cycle KSIL
Shusdown EM Brake;

Shutdown Throtele;

Full Brake;

‘wlufdﬂfuifﬁﬂjﬂp.

14 | Precharge Failed 2. External load on enpacitar bank (B+ | Ser Procharge filed to charge the eapacitor
ShurdoumMeror; connection terminal) thae prevents bank 1o the KSI voluge.
ShurdounMainContacror; the capacitor bank from charging. Clear: Cycle Interlock input or use VCL
Shutdown £M Brake; 1. Sce Monitor menun Battery: function Frecharga().

Shausdorm Throesle; Capacitor Voltge.
FullBrake;
ShutdownPump.

15 | Controller Severe Underiemp
ShurdowneMoror;
ShutdownMainContactor;
Shusdown EM Brake;
Shurdown Throrele;

Full Brake;

Sbura‘nwuf"ump.

. Sec Monitor menu n Controller:
Temperature.

2. Conwoller is operating in an extreme

environment

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

16 | Controller Severe Overtemp
ShurdownMoror;
ShutdownMainContactor;
Sthuutdorsn EM Brake;
Shutdown Thrarele;
FullBrake;
ﬂmm’awnﬂlmip.

See Monitor menu o« Controller
Temperuture.

2. Conuoller is operating in an extreme

environment

3. Excessive load on vehicle.
4. Improper mounung of controller,

Set: Heatsink temperature above +95°C.
Clear: Bring heatsink temperature
below +95°C, and cycle inrerlock or KSI.

17 | Severe Undervoliage
Redueed drive torque.

bt ol

&

Battery Menu parameters are
misadjusted.

Bacery resismnce o high.

Batery disconnected while driving.
Sec Monitor menu » Battery:
Capacitor Volmge.

Blown B+ fuse or main contactor
did not close.

Non-controller systemn drin on barery

Set: Capacitor bank voltge dropped
below the Severe Undervolrage limic
(see page 55) wich FET bridge enabled.
Clear: Bring capacitor voltage above
Severe Undervoltage limit.

62



SECTION 05
ANNEXES

COMPANY NAME
MOTREC INTERNATIONAL

MAY 2023
VERSION Ol

8 — DIAGNQOSTICS & TROUBLESHOOTING

=)

Table5 TROUBLESHOOTING CHART, continued _\

PHOGRAMMER LCD DISPLAY |

Digital Ousput 6 driver
will wot turn on.

CODE POSSIELE CAUSE SET/CLEAR CONDITIONS
EFFECT OF FAULT
18 | Severe Overvollage 1. Sce Monitor menu s Battery: Ser: Capacitor bank voluage eiceeded
ShutdownMotor; Capaciwr Volage. the Severe Overvoltage limit (see page 55)
ShutdownMainContactor; 2. Bantery menu parameters are with FET bridge cnabled.
Stutdown EM Brake; misadjusted. Clear: Bring capacitor voltage below
S&"""’OW" Throtsle; 3. Bauery resistance too high for given | Severe Overvoltage limic, and dhen
FaullBrae; regen current. cycle KSL
Slrutdown Promp. 4 Bactery di od while negen bruldng
22 | Controller Overlsmp Cutback | 1. See Monitor menus Conrroller: Set: Heatsink temperarure exceeded 85°C.
Reduced drive and brake Temperarure. Clear: Bring heatsink temperature below
tarquc. 2. Conmoller is performance-limired 85°C.
at this temperature.
3. Controller is operating in an extreme
cavironment.
4. Excessive load on vehicle.
5. Improper mounting of controller.
23 | Undervoliage Cutback 1. Normal operadon. Faulr shows chat | Set: Capacitor bank voltage dropped below
Reduced drive rorgue. the barteries need recharging. the Undervoltage limic (see page 55) witch
Controller is performance himired the FET bridge enabled.
at this volage. Clear: Bring capacitor volrage above the
2. Batiery parameters are misadjusted. | Undervolmge limic.
3. Non-contoller system dmin on battery.
4. Battery resistince too high.
5. Bartery disconnected while drving.
6. Sec Monitor menu « Battery:
Capacitor Volrage.
7. Blown B+ fusc or main contactor
did nor close.
24 | Overvollage Cutback 1. Normal operation. Fault shows that | Ser: Capacitor bank voluge exceeded the
Reduced brake rorgue, regen braldng currents elevated the Overvolrage limir (see page 35) with the
bacery voleage during regen braking. | FET bridge enabled.
Conuoller is performance limited Clear: Bring capacitor volrage below the
at this volmge. Overvoluage limic.
2. Battery paramerers are misadjusted.
3. Bawery resismnce too high for given
regen current.
4. Barery disconnected while negen braldng:
5. See Monitor menu s Bacrery:
Capacitor Volmge.
25 | +5V Supply Failure 1. External load impedance on the Set: +5V supply (pin 26) ouside the
None, nless a frurele acrion +3V supply (pin 26) is too low. +5V=10% range.
15 progranimed in VCL. 2. Sec Monitor menu s outputs: Clear: Bring volmge within range.
5 Volts and Ext Supply Current.
26 | Digilal Out 6 Overcurrent 1. External load impedance on Digital | Ser- Digital Outpuc 6 (pin 19) current

Outpuc 6 driver (pin 19) is oo low,

exceeded 15 mA.

Clear: Remedy the overcurrent cause
and use the VCL funcrion Sat_OigOut()
to turn the driver on again.

63
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CODE f ERAORALBIEROD DR LAY FOSSIBLE CAUSE SET/CLEAR CONDITIONS
EFFECT OF FAULT = S
27 | Digital Out 7 Overcurrent 1. External load impedance on Digil | Ser Digiml OQutput 7 (pin 20) current
Digital Ouspus 7 driver Output 7 driver (pin 20) is wo low. | exceeded 15 mA.
witl not tieri an. Clear: Remedy the overcurrent ciuse
and use the VCL function Set_OigOuif)
to wrn the driver on again.
28 | Motor Temp Hol Cutback 1. Motor temperature is at or above Ser: Moter wmperature is at or above the
Reduced drive torque. the programmed Temperature Hot | Temperature Hot paramerer setcing,
setting, and the requested currentis | Clear: Bring the motor wemperature
being cut back within range.
2. Motor Temperture Control Menu
parameters are mis-runed.
3. See Monitor menus Moton:
Temperature and v [nputs: Analog2.
4. IFche applicadion doesn't use a motor
thermistor, Temp Compensation
and Temp Cutback should be
progmmmed Off.
29 | Molor Temp Sensor Faull 1. Motor thermistor is not connected Set: Motor thermistor inpuc (pin 8) is ar
MaxSpeed reduced (LOS, properly. the volumge mil (0 or 10V).
Limited Operuting Stmategy), 2. 1F che applicadon doesn't use a motor | Clear: Bring the motor thermistor input
and motor temperazire thermintar, Motor Temp Sensor voltage wichin ringe.
cirtbuick disabled. Enable should be progrimmed Off.
3. See Monitor menun Motor:
Temperature and o Inputs: Analop2.
31 | Coill Driver Open/Shorl 1. Open or short on driver load. Setz Driver 1 (pin 6) is vicher open or
ShutdewnDriver!. 2. Dirty connectar pins. shorted. This fnult can be see only when
3. Bad crimps or faulty wiring. Main Enable = OfF.
Clear: Correet open or shor, and cycle driver.
31 | Main Open/Short 1. Open or short on driver load. Ser: Main conractar driver (pin 6) is
ShutdownMotor; 2. Dirty connector pins, eicher open or shorted, This faule can be
ShusdowndainContactor; 3. Bad crimps or fuulty wiring. set only when Main Enable = On.
ShutdoemEM Brale; Clear: Correet open or short, and gycle driver
.glurﬂff"ﬂ” T)"fﬂf“’nﬂ'
FullBrake;
ShutdownPinsp.
32 | Coll2 Driver Open/Shorl 1. Open or short on driver load. Ses: Driver 2 (pin 5) is either open or
ShutdoumDriver2. 2. Dirty connectar pins. shorted. This fault can be set only when
3. Bad crimps or fauly wiring. EM Bmle Type = 0.
Clear: Comect open or shor, and oycle driver
32 | EMBrake Open/Short 1. Open or short on driver load. Set: Elecoromagnetic brake driver (pin 5)
ShusdonmEM Brake; 2. Dirty conneciar pins. is cither open or shorted. This faulc can
Shutdown Throrele; 3. Bad crimps or faulty wiring. be set only when EM Brale Type >0.
FicllBrake. Clear: Comect open or short, and cycle driver
33 | Coll3 Driver Open/Shorl 1. Open or short on driver load. Set: Driver 3 (pin 4) is cither open or
ShutdoonDriver3. 2. Dirty connector pins. shorted.
3. Bad erimps or faulty wiring. Clear: Correct open or short, and eycle driver.
34 | Coil4 Driver Open/Shorl 1. Open or short on driver load. Set: Driver 4 (pin 3) is cither open or
ShurdownDriverd. 2 Dil‘l-')’ connector pinﬂ. shorted.
3. Bad crimps or faulty wiring. Clear: Cormect open or shor, and cycle driver.

04
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7 Table 5 TROUBLESHOOTING CHART, continued ‘%
COCE ERDORAMMER sCODISELAYS POSSIBLE CAUSE SET/CLEAR CONDITIONS
L EFFECT OF FAULT =i
35 | PD Open/Shorl 1. Open or short on driver load. | Ser: Proportonal driver (pin 2) is cither
ShutdownPD. 2. Dirty connector pins. | open or shorted.
3. Bad crimps or fauley wiring. Clear: Correct open or shorr, and cyclo driver,
36 | Encoder Fault 1. Moror encoder failure. Ser: Motor encoder phase failure detected.
ShiustdownEM Brae. 2. Bad crimps or faulyy wiring. Clear: Cycle KSL
3. See Monitor menu s Motor
Maotor RPM.
37 | Malor Open 1. Motor phase is open. Ser Motor phase U, V, or W detected

ShurdownMaotor;
ShurdownMainContactor;

. Bad crimps or faulry wiring,

open.

Clear: Cycle KSIL

ShucrelownFEN Brake;
Slicdown Throrsle;
FullBrake;
ShutdownPsemp.

38 | Main Conlaclor Welded 1. Main contactor tips are welded Setz Juse prior to the main contctor
ShurdownMoior; closed. closing, the capacitor bank volmge (B+
ShutdownMainContactor; 2. Motor phase U or V is disconnected | connecdon werminal) was loaded fora
Shutdown M Braie; or open. short ume and the volage did not
Shutdown Throrsde; 3. An alernare volmge pach (such asan | discharge.

FuellBrake; external precharge resistor) is Clear: Cycle KSI
SL:({JGIW’P.’!’H’P.

providing a current to che capacitor
bank (B+ connection terminal).

39 | Main Conlaclor Did Not Close . Main contactor did not close. Set: Wich the main contactor commanded
ShhrdewniMotor: 2. Muin contactor r_ips are oxidized, closed, the cupl.u:ilor banlk voh:tg: (B+
ShutdownMainCantactor; burned, or not malking goed contmct. | connecaon terminal) did not charge 1o B4,
ShuutdlounEM Brike; 3. External load on capacitor bank Clear: Cycle KSI.

Shtsrdown Throtsle; (B+ connecrion wrminal) thac pre-

!‘}l’l&’ﬂfﬂ&lf} vents Cnpndiol‘ bﬂnk &Um C[‘Izrg'mg.
ShurdownPresp. 4 Blswn BeRive:
41 | Throltlz Wiper High 1. Sec Monitor menu s Inputs: Set: Throttle pot wiper (pin 16) voltage
Shutdown Throt:le. Throrle Pot. is higher than the high faule threshold
2. Throule pot wiper voluge wo high. | (can be changed with the VCL funcdon
Selug_Fol_Faullst)).
Clear: Bring throtte pot wiper volmge
below the faule chreshold.
42 | Throllle Wiper Low 1. Sec Monitor menu v [nputs: Set: Throtde pot wiper (pin 16) velmge
Shustelown Throtsle. Throtle Por is lower than the low faulc threshold
2. Throrde pot wiper voltage oo low. | (can be changed widh the VCL funcdon
Selup_Pol_Faulis(]).
Clear: Bring throtde pot wiper volmge
above the fuule chreshold.
43 | Pol2 Wiper High 1. See Monitor menu o [nputs: Ser: Por2 wiper (pin 17) volmge
FiellBrke, Por2 Raw. is higher than the high faule threshald

(can be changed with the VCL funcdon
Sefup_FPol_Fauiis()).

Clear: Bring Pot2 wiper voltage below
the fault chreshald.

2. Pot2 wiper voluge wo high.
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CODE EEOURAMIER LD DISELAY POSSIBLE CAUSE SET/CLEAR CONDITIONS
EFFECT OF FAULT
44 | Pol2 Wiper Low 1. Sec Monitor menuo [nputs: Ser: Por wiper (pin 17) voleage
FullBrake. Pot2 Raw. is lower than the low faule chreshold
2. Por2 wiper volmge wo Jow. (can be changed with the VCL funcrion
Setup_Pot_Faulls()).
Clear: Bring Pot2 wipcr volmge
above the faule threshold.

45 | Pot Low Overcurrent 1. See Menitor menu» Queputs: Ser: Pot low (pin 18) current exceeds 10mA.
Shutdoun Throrle; Por Low. Clear: Clear pot low overcurrent condition
FullBrake. 2. Combined port resistance connected | and cycle KSL

1o pot low is wo low.

46 | EEPROM Failure 1. Failure to write to EEPROM Ser: Conuroller operating system tried to
ShuzdownMertor: memory. This can be caused by write to EEPROM memaory and failed.
ShutdownMainContactor; EEPROM memaory writes inidated Clear: Download the correct sofrware (OS)
ShurdownEM Braee; by VCL, by the CAN bus, by and marching parameter default scttings
Shutdorn Throtele; adjusting parameters wich the into the conuoller and cycle KSI.
S}?Iffﬂ"ﬂfﬂ”fﬂ l‘f.'r'{ﬂﬂi’; 3
7 imerain el programmet, ot by loading new
ShindiunDriverd: software into the contoller.

ShustdawnDriver3;
ShictdotwnDriverd;
ShutdownPD;
FiellBrake;
Shurdorwn Promp.

47 | HPD/Sequencing Faull 1. KSI, interlock, direcdon, and throwde | Ser: HPD (High Pedal Disable) or

ShutdownThrorle. inputs applicd in incorrect sequence. | sequencing fault caused by incorrect
2. Faalry wiring, crimps, or switches ar | sequence of KSI, interlock, direction, and
K5I, interlock, direction, or throtde | chrotde inpucs.
inputs, Clear: Reapply inputs in correct sequence.
3. Sce Monitor menun [nputs.

47 | Emer Hev HPD 1. Emergency Reverse operation has Set: At the conclusion of Emergency
Stirdown Throrile; concluded, but the throtde, forward | Reverse, the faule was sec because various
Sherdown EM Brake. and reverse inputs, and interlock inpurs were not recurned 1o neurral.

have nor been returned to neumal. Clear; IF EMR_Inrerlock = On, clear the
interlock, throrde, and direcdon inputs.
If EMR_Interlock = OF, clear the
throttle and direction inputs.

49 | Parameler Change Fault 1. This is a safety faul caused by a Set: Adjustment of n parameter setding
ShurdoumMoior; change in certain parmeter that requires cycling of KSI.
ShutdoumMainContactor; settings so that the vehicle will not Clear: Cycle KSIL
SIH!I'JO'.‘UHE"L'IBW-’}{C,' operate un al K51 is gyclcd_

Shutdoun Throsle; For cxample, if a user changes the

Fuull Bralee; Throtdle Type this faule will appear

ShutdoumPiomp. and require cycling KS! before the
vehicle can operare.

51-67| OEM Faulls 1. Thesc faules can be dehned by the Setz Sec OEM documentation.

(See OFM docimentation.) OFEM and are implemented in the Clear: See OEM documentation.
applicadon-specific VCL code. See
OEM documentation.
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a Table5 TROUBLESHOOTING CHART, continued %
| PROGRAMMER LCD DISPLAY
-CEE EFFECT OF FAULT POSSIBLE CAUSE . SET/CLEAR CONDITIONS - 9
68 | VCL Run Time Error 1. VCL code encountered a rundme Ser: Rundme VCL code crror condidon.
ShutdownMaror; VCL error. Clear; Edit VCL application software to
ShutdouwnMainCansacror; 2. See Monitor menu v Cantroller: fix this erfor condidon; Aash the new
Shuselown M Brake; VCL Error Module and VCL Error. | compiled softwiire and matching
Shuedown Throtsle; This error can then be compared o | parameter defauls; eycle KSIL
S)'m:daw;dm;r!ad.-; the runtime VCL module ID and
ShuctelorenDriver{; S : s :
ShuralaianDrinrds error code dehnidons found in the
ShiteedoonDriver3: specific OS system information fle.
Shueelotm Driverd:
ShutdownPD;
FullBrake;
Shutdoun Prenp.
69 | External Supply Outof Aange | 1. External load on the 5V and 12V Set: The cxrernal supply current (combined
None, 1wnleis ,:fm{; actian supplies draws eicher too much or current used by the 5V supply [pin 26]
is programmed in VCL., two littdle currenc. and 12V supply [pin 23]} is cicher greater
2, Fault Checking Menu paramerers than the upper current threshold or lower
Ext Supply Max and Ext Supply Min | than the lower current threshold. The twa
are mis-tuned. thresholds are defined by the External
3. See Monitor menu» Ourtpurs: Supply Max and External Supply Min
Ext Supply Current. pammeter sertngs (page 52).

Clear: Bring the external supply current
within range.

71 | OS Generl 1. Internal conuoller faule Setz Internal conuoller faulc detected.
ShutdowniNotor; Clear: Cycle KSI.
ShutdoumMainContactor;

Shutdoun M Brake;
Shutdown Thrortle;
Shutdowmn fnterfock;
ShurdownDriver|;
Shutelorwn Driver2;
ShcsdormDriver3;
ShuctdormDriverd;
ShusdawnPD;

FI.'HB r.r.r)’a';
ShutdownPronp.

72 | PDO Timeout 1. Time beeween CAN PDO messages | Setz Time berween CAN PDO messages
Shutelowninrerlock; received exceeded the PDO received exceeded the PDO Timeout
CAN NMT State set Timeour Period. Period.
to Pre-operational. Clear: Cycle KSI or receive CAN NMT

message.

73 | Stall Delecled 1. Smlled motor Set: No motar encoder movernent detected.
ShtdoumEM Brake; 2. Motor encoder fnilure. Clear: Either cycle IKSI, or
Contvol Mode changed 3. Bad crimps or faulty wiring. detect valid motor encoder signals while
ro LOS (Limited Operasing 4. Problems with power supply for operating in LOS mode and return
Strategy). the motor encoder. Thratde Command = 0 and

3. See Monitor menu v Moton Motor RPM = 0.

Morar RPM.
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Table 5 TROUBLESHOOTING CHART, continued w

F’HDGHAMME! LCO CISPLAY

\

Shuctdeneamor I
ShtdounainContacior;
‘S-ulrfJ{f{)ﬂif!’fE'llﬁfﬂrfI"f;
Skuctdoien Throle;
FullBrake;

Shytdows Prmp.,

=]

POSSIBLE CALSE SETICLEAR CONDITIONS
EFFECT OF FALILT

94 | Emer Rav Timeoul 1. Emergency Reverse was acrivared Ser: Emergency Reverse was acdvared and

Shistdows M Brake; and concluded because the EMR ran undl the EMR Timeoue dmer expired.

Shucdown Throtrle. Timeout dmer has expired, Clear: Turn the emergency reverse inpue

2. The emergency reverse input is O
stuck On.

98 | llegal Modal Mumbar 1. Model_MNumber varable conming Ser: Nlegal Model_Number varable; when

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

. Sofrware and hardware do not macch. |
. Conrroller defecrive.

| Clear: Download appropriate software
| for your controller madel.

KS1 cycles, a checl is made o confirm
a lepal Madel_Number, and a foule is

issued if ane is nor found.

J
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CODE PECSRAMIAER b0 U BISRLA POSSISLE CAUSE SET/CLEAR COMNDITIONS
EFFECT OF Fﬂ[fE‘T |

87 | Molor Characlerization Fault 1. Motor chamcterizadon failed during | Ser: Motar charcterization failed during
ShizdownMeior; characterizadon process. See Monitor | the mortor charcterization process.
ShuedownMainContactor; menu e« Coneroller: Motor Clear: Correct fault; eycle KSI
Shutdown EM Brake; Characterizacion Error for cause:

Shucdown Tf:rar:fr; Oenone
FultBrake; 1aencoder signal seen, but siep size
Shutdoiwn Prmnp. not determined; set Encoder Step
Size manually
2=motor temp sensor faule
3=motor emp hot cuthack faule
4= conuoller overiemp cuchacl faule
S=contoller undertiemp cuthack faule
G=undervolmge cuthacle faulc
7 esevere overvolage fauke
8aencoder signal not seen, or onc or
bath channels missing
9=motor parameters out of character-
iZaron range.

89 | Motor Type Fault 1. The Motor_Type parameter value | Set: Motor_Type parameter is set 1o an
ShutdownMeotor; is out of range. [ illegal value.

ShurdaunMainCantacior; Clear: See Motor_Type to correct value
ShurdownEM Brale; and C)'cic KSI.

Shutdown Throtale;

FrullBroke;

Shutdown Premp. |

91 | VCL/OS Mismalch 1. The VCL saftwarc in the controller | Set: VCL and OS saltware do not match;
Slnctdownioior; docs not march the OS softwarc in | when KSI gycles, a check is made 1o venfy
ShusdmoaMainContactor; the conuoller. that they murch and a faule is issued when
ShutdownFEM Brake; they do not
5,!”‘“{”"""” Throtsl; Clear: Download the carrect VCL and OS
b3 | software into the controller.
ShutdmonDriter2;

ShutdmwnDriver3;
Shusdown Driverd;
ShucdmunPD;
FullBrake;
ShucdmonPump.

92 | EM Brake Falled lo S&l 1. Vehicle movement sensed ufter the Set: After the EM Brake was commanded
Shutdown EM Brahe; EM Brake has been commanded to ser and ime has elapsed to allow the
Shuiedown Throtle. 10 6L brake to fully engage, vehicle movement

2. EM Bralie will nor hold the motor has been sensed.
from rotcng. | Clear: Activate the throtele.,

93 | EncoderLOS (Umiled 1. Limited Operudng Strategy (LOS) | Ser: Encoder Faule (Code 36) or Smll
Operaling Sirzlegy) contral mode has been activated, as | Detece Faule (Code 73) was activared,
Eister-1OS contrel mode. a result of eicher an Encoder Faule and Brake or Interlock has been applied

(Code 36) or a Smll Detecr Faule to activate LOS conuol mode, allowing
(Code 73). limited motor contral.
2. Motor encoder fuilure. Clear: Cycle K5I, or if LOS mode was act-
3. Bad crimps or faulty wiring. | vated by the Smll Faule, clear by ensuring
4. Vehicle is stlled. | encoder senses proper operation, Motor
| RPM = 0, and Throtde Command = 0.
I
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MAINTENANCE

Thereare 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 warranty.

[t is recommended thae the controller and connections be kepe elean and
dry and that the controller’s faule history file be checked and cleared periodi-
cally.

CLEANING

Periodically cleaning the controller excerior will help protect icagainst corrosion
and possible electrical conwrol problems creared by dirt, grime, and chemicals
that 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 maincenance. Never use
a high pressure washer to clean the controller.

1. Remove power by disconnecting the barrery.

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

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

4.  Make sure the connections are dght Refer to Section 2, page 3,
for maximum tightening torque specifications for the bartery
and motor connections.

FAULT HISTORY

The 1311 programmer can be used to access the controller's [aule history file.
The programmer will read our all the faules the conwoller has experienced
since the last dme the fault history file was cleared. Faules such as contactor
faults may be the result of loose wires; contactor wiring should be carefully
checked. Faults such as overtemperature may be caused by operator habirs or
by overloading.

After a problem has been diagnosed and corrected, it is a good idea to
clear the faule history file. This allows the controller to accumulate a new hle
of faults. By checking the new faulr history file ar a later date, you can readily
derermine 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 Throttle Wiper : Check PIN 18 / 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
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HF/PFC Battery Charger

Product Manual for:
QuiQ 912—24:(5 { 38xx | d8xx | 72xx

Unit 3 — 5250 Grimmer St.
Burnaby, BC, Canada V5H 2H2

SAVE THESE IMPORTANT
SAFETY INSTRUCTIONS

& A This manﬁal containg important safety, operating, and
instaltation instructions - read before using charger,

Battery Sataty Information

INFORMATIONS IMPORTANTES
DE SECURITE

Conservar cos instructions. Ce manuel contient des instructions
importantes consarnant la séourité of le fonctionnemeant.

Information do Sécurlté do la Battorla

Waming: Use charger only on battery systems with an

Other usage may cause personal Injury and damage. Lead acld
batterles may gencrate cxplosive hydrogan gas during normal
operation. Keep sparks, flames, and smoking materials away
from batterles. Provids adequate vontitation during charging.
Never charge a frozen battery. Study all battery manufacturars’
specific precautiona such as recommended rates of charge and
removing or not remaoving eell eaps while charging.

algotithm sslectod that s appropriate to the specific battery typs,

Attention: utiliser seutament sur les batteriss 72V avet un
algorithme approprié au typo spécifique de battorle = voire lo
manuel. D'aulres types de batteries pourraient clater of causer
des blesaures ou dommages. Les hatteriss psuvent produlra dea
gaz explosives en service normal. Me jamais fumer prés de la
battorle ot dviter touts Stincelle ou flame nue A proximitsd de cos
derniers. Fournisser la konne ventilation lors du chargement. Ne
]amals charger une batlerie geléa. Prendre connalssance des

Elestrical Safety Information

Danger: Risk of electric shock, & t Gk cord
to an cutlet that has been properky installed and grounded in
accordance with alt focal codes and ordinances, A grounded
cuflet i= required to reduce risk of electric shock = do not use
ground adapters or modify plug. Do not touch uninsutated
particn of output ¢ tor or untnsulated battary termitnal,
Disconnect the AC supply bef: king or hreaking the
connactons to the battery whilte charging. Do nof open or
disassemble charger. Do not operate charger if the AC supply
cord |2 damaged or if tha charger has receltved a sharp blow,
bean dropped, or otherwise damaged in any way — rafar all repair
work to qualified personnel. Not for use by children,

de pré wn spécifiées par le fabricant de la batterie, p.
ex.. vétifier 3"l faut enl les bouchons des cattules lora du
chargement de la batterls, ot los tatx do chargement
recommandes,

Information de Sécurité Electrique

Danger: Rlsque de chocs slectriques. Ne pas toucher les
parties non isolées du connecteur de sortie ou les bornes non
isobées de fa batterie. Toujours connecter le chargew & une prise
de courant mise A la terre. Ne pas ouvrir ni desassembler le
chargeur ~ refarer touts reparations aux personnes quallfiés. Pas
& l'usage dps enfants.

Operatmg Instructions|

Ahways uze a groundad cutlat When using an extension cord, avold sxcessive voltage drops by using a gmunded Fwire 12 AWG cord,

Tel: 804.327.8244 Fax: 804.327 5246

2. The charger will autornatically tum on and go through a short LED indicater self-tast (Models 842-0x will lagh all LED's in an up-down sequence and
Modals 812-xx1x will aematively flash ks LED RED-GREEN) for two seconds. If the charger [s connected 1o battery pack, & trickia current will be applied
until a minimum voltage is reached. i ihe charger s used In an off-board spplication and the charger is wailing to be plugged into a battery pack, the
charging algorithm number will be displayed for 11 secends {see "Check / Change Charging Adgarithm'} before ultimataly displaying an under-voitege fauit
(fault dizappears when plugged into battery pack).

3. Once a minimum battery voltage is detecled, the charger will enter the buik chargling constant-current stage. Models &1 2-6:0x will display the current to the
battery on the bargraph and Modat 912-0¢1x will flash its LED GREENM off more than on to indicate <B0% charge stalus. The length of charge time will vary
by hews large and how depleted the battery pack is, the input vollage (the higher, the beftan), 2nd ambient temperatures (the lowar, the better). If the inpui AC
vultage ks low (below 104VAC), then the charging power will be reduced fo avold high input currents (Modets 812-xty *&C" LED and Models 812001 x single
LED boih flagh YELLOW). I the ambient temperature is 400 high, than the charging power will also bie reduced o maintain a maximum internal termparsture
{hodels 212-xx0x bargraph fashes and Models 912-0rtx single LED flashes YELLOW).

4, When the battery is at approsdmately 80% slate of charge, the bulk stage has completed and an >80% charge indication Is given (Madels 912-xx0x turn on
the "BO%" LED and Models 21 2-xtx will flash its LED GREEM on mare than off). In the nesd phase kneawn as the absorption or constani-voltage phase, the

tant 20% of charga is then returned to the beftery. The charging could ke terminated at this point if the vahicla requires immediate usage, however, it is

highly recommended to wait until 100% charge indication is givan to ensure maximum battery capacity and life.

Al current “finisk-charge® phase is next applied to return and maintain maximum battery capacity (Models 91 2o will fimah the '100% LED).

€. When Madels 912-xx0% “100%° LED or Modeds 81201 single LED is continuously GREEN, the batteries are completely charged, The chasger may now be
unplugged from AC power {always pull on plug and not cord 1o reduce risk of damage to the cord). If left plugged in, the chargar wil automaticaliy restart a
complete charge tycle if the battery pack valtage dropa below a minkmum voliage or 30 days bas elapsed,

7. ¥Fatauit occurred anylima during charging, & fault indication is given by flashing RED with & code comespanding to the error, There are several possible
conditiens that ganerate erors. Some errors are sericus and reguire human infsrverion to first rescive the problem and then to reset the charger by
interrupting AC power for at least 15 seconds. Others may be simply fransient and wili automatically recover when the fault condition is eliminated. To

. indicate which eror ocourrad, a fault indication will flash RED 2 number of imes, pause, and then repesat
[1 FLASH] Bahary Voltaga High: autc-recover
2 FLASH] Battery Vottage Low. auto-racovar
{8 FLASH] Charge Timaout: the chargé did not compiete in the aliowed time. This may indicate a problem with the battory pack {voltage not attalning the
required level), or that the charger output was reduced due to high ambient temperatures.
4 FLLASH] Check Battery: the hattery pack could not e frickla charged wp to the minimum evel required for the charge to be staded. This may indicate that
one or more cetls in the battery pack are shorted or damaged.
{5 FLASH] Gver-Temperature: autorecover. Charger has shutdewn due to high internal temparztiure which typically indicates thore is not sufficlent airflow for
canling - see nstallation Instruciions 1). Charger wHl restart and charge o completion If temperature comes within accepted limits.
[6 FLASH)] QuiC} Fault an intermal faalt has been detected. £ Fault & is again displayad after infarrupting AC power for at least 15 seconds, the charger must
be brought o a gualified service depot,

Maintenance Instructions

1. For fisoded iead-acid batteries, reguiarly check water lovels of each hattery cell afier charglng and add distilled water as required to level specified
by baitery manufacturer. Follow the maintenance and safety instructions recommended by the battery manufaciurer.

2. Make sure charger connaections to battery tenminals are tight and clean. )
3. Do not expose charger 1o oil, dirt, mud or to direct heavy waler spraying when cleaning vehicle,

L]

See flip side for Product Specifications and Installation Instructlons for qualified personnel.
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Specifications

DC Output — sea Operating Inetructions ?’“ha’:‘i‘f;o o
Quick Model: 912- 24%% 2Bux 48xx T2xx .
Valtage-nom {V) 24 36 48 72 Cimensions 28.0x245x 1MOeom (11 x9.7 x 4.3}
Voltage-max () 33.6 - 50.4 B7.2 100 Wei.ght <5 kg {<11 bs) w/ s!arjdard autput cord
Current-max (A) 25 21 18 12 Enwmr.lmerﬂal . Enclo&lﬂ‘e. P46 .
Battery Type Specific to selected algorithm ?é’:‘m;'rﬁg 30°C to ;ggvg 'gn%% Fbt;;‘ﬁzna'g' derated
Reverse Polarity Elsctronic protection — auto-reset Stor:ge Temperature A5G to +70°C (ADF 10 156°F)
ireui Electroni t fimit
Short Circuit OMie Gufrar im AC input connector {EC320/C14 (require 21.8e localized cord)
AC Input _ DC output connector OEM specific w/ 12AWG wire
Al models
Voltage-max (Vrms}) 85 .. 265 Regulatory _
Frequency {Hz) 45 - 65 L -
Currant.max (Arms) 12A @ 104VAC (reduced 20%<104V) 5?23%235‘"2‘29 Safg)‘\‘: 8::?;1:";:::3?2%;’::?’3
Current — nominal (Amns) 10A @ 120VAG 1 57 @ Z30VAC UL 1564 2nd Edition industrial Battery Charger
.88 at nominal input t

AC Power Factor 20.98 at nominal MLt curen CSA-C22.2 No, 107.2 Battery Chargers- Industrial
Operation | Emissions

Chargor Model: 912- xx0x {10 LED) xxx (1 LED) FCC Part 15/1CES 003 Unintentional Radistors Class A
AC ON Solidt YELLOW LED Acilve EN 55011 Radic disturbance characteristics (Class A)
AC LOW Flash YELLOW Flash YELLOW EN 67000-3.2 LimHs for harmonic current emissions
Thermal Cutback Flash Bargraph Fiash YELLOW EN 61000-3-3 Limits of voltage fuctuations and ficker
=30% Charge indicator - Short Flash GREEM | Immanity
>80% Charge Indicator Solid YELLOW Long Flash GREEN EN B1000-4-2 Elochostatic discharge Immunity
100% Charge Indicator Solid GREEN Solid GREEN EN 61000-4-3 Radiated, radio-fraquency, EMF fmmunity
Fault Indicator Flash RED Flash RED EN 6100044 Etoctrical fast transienvbursU immunity
DC Ammeter : LED Bargraph - EN 6100045 Surge mpunity
Bat Tamp Compensation Autematic Optional £ B1000-4-6 Conducted Immunity
Maintenance Mode Auto-restart if V<2.1Vpo or 30 days elapse EN 61000411 Voltage variations immunity .
" " P P 1A
Installation Instructions A e
WARNING: The output of chargers with greator than 43V may Charger NG GRN Interlock
poses an eneryy andior shock hazard under normal use. These fnternal NO O - B+
units must be instatied In the host eguipment in zuch a Output —0 RED
manner that the output cable and battery connectlons ave — 3
only accessible with the use of a too! by qualified per 1 BLKAWHT -

1) Determine Mounting Location:
While its seated naltore allows the charger {o be mounted virtually
anywhere, the choice of mounting iocation and orlentation Is

- extramely important. For optimum performance and shortest
charge times, mount the charger in an area with adequate
ventitation. The charger should also be mounted in an area that
will be relatively free of oil, dirt, mud, or dust since accumulations
withir the fins of the charger will reduce thelr heat-dissipating
qualities. Opiimal cooling also ocours when the charger is
mounted on a horizontal sudace with the fins vertlcal. More
alrfow fram below the charger will help codl the fins, so mounting
above open areas or areas with cut-outs for aiffiow is desirable.
Cordact Delta-Q for information on other mouniing orientations.
As the charger may get hot In operatlon, the charger must be
installed such that risk of contac! by people Is reduced. The
charger's AC piug must be located at least 18" abave the floot
ground surface and the status display must be visible {o the user,

2} Mounting Procedure;

kount the charger by the mounting plate using appropriate
fasteners {ie. 1/4" or M6 with locking hardware). For UL226G2
compiiance, a 12AWG green bonding wire whth ring terminals
must be altached from the bonding stud located on the front of the
charger {dentified by—é—) to the vehicle frame. The vehicle
connection must be made using corrosion resistant hardware
{e.9., a #10 stainless steel mechine scrow with at ieast two
threads of engagement and, ¥ required, a paint plercing washear).

3) DC Battery Connectien Procedure:

a) The green wire cutputs battery voltage when the charger Is not
plugged Info AGC to provide an interlock function — see Fig. 1. if
used, & user-supplied 1A fast-blow external fuse must be
installed inline to prevent damage. Shorting or drawing
more than 1A may damage charger and void the warranty.

b} Securely fasten the black ring terminal from: the charger fo the
negative terminat (*-", "NEG™, NEGATIVE"} of ihe battery paci.

¢} Check that the correct charge algorithm 15 being used — refer fo
section 4). Securely fasten the red ring terminal te the positive
terminat ("+*, "PC3", "POSITIVE"} of the battery pack.

Figure 1 -
4) Gheck / Change Charging Algorithm:
The charger comes pre-loaded with algorithms for batteres as defailed in Table
1. If your specific batbery moded is not listed, please contact Delta-Q.
Each time AC power is applied with the baftery pack NOT connected, the
charger enters an algorithm select/display mode for approximataly 11 seconds.
During this fime, the current Algorithm # is indicated an the ‘80%' LED (Models
912-200x) of on the single LED (Models 912-2001x). A single digit Algorithm #is
indicated by the number of blinks separatad by a pavse. A two digit Algorithm #
is indicated by the number of biinks for the first digit followed by & short pause,
then tha number of blinks for the second digit followed by & longer pause.
To check / change the charging algorithm:

a) Disconnect the charger posttive A;Q Battery Type
connactor from baltery pack. Apply AC
power and after the LED test, the 33 Concorde 2xtAh AGM
Adgorithim # will display for 11 seconds. 27 Crown CR3286 dw/dt
b) To change algorithm, taLich positive 26 Deka 8GGC2 Gel

connector during the 11 second display | #1 | generic flooded GP dvidi

pericd to 1he battery pack’s positive -] Concorde 1xxAl AGM
terminat for 3 seconds and then remove 7 Trojan J305 dvidt
= the Algorithm # wiil advance after 3 & DEKA §G31 Gal
senonds. Repeat unfil desired Algorithm 5 Teojan 3PXHS

# iz displayed. A 30 second timeout is 4 US Battery US2200
extendad for every increment. 4 Trojan T-105

Incrementing bayond the last Algarithm Tabla 1.
maoves back {0 the first Algorithm. )
After deslred Algorithm # is displayed,
touch the charger connector to the battery posltive until the cutput relay is
heard to click {(~10 seconds} — algorithm is now in permanesni memory.

) Remove AC power from the charger and reconnect the charger positive
cortnector to lhe battery pack. It is highly recommended to check a newly
changed algorithm by repeating step 4) above.

Prodg:t wamanty |s two years - piease contact dealer of original eguipment for warranty
service,

Note: This is a Class A product. In & domassiic environment this product may cause radio
interference, In whtich case the user may he required to take adequate measures.

Aug 2006 © Delta-Q Technologles Corp.  All rights ragerved. PN: 710-00xx Rev T V1.18
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SECTION 06 COMPANY NAME MAY 2023
QUICK REFERENCES MOTREC INTERNATIONAL VERSION 01 75
Standard Torque
T BOLT CLAMP LOADS
‘ Sugested hssambly Torque Yolues
I USS/SAE GRADE 5 USS/SAE GRADE 8
DIAMETER Tiwiu Pueal Cuaser Tl Thietill Pial Clrser Tokaun
L THREADS Stamam Low L Dt Lunnicann S Lo Lo D LuntsLarm
PER INCH Mo, PAl L& LB FTi8 FTLE M. PAl L5 LB FTLE FTLB
1/&m 10,060 210 2010 B 83 150000 35 2850 17 9
B | mwe | 3w | |0 LE S N O B 10
51418 130,000 4,450 330 17 13 150 600 6,30 4,700 L] 18
r 120,060 4,300 aro 19 4 150,004 550 5,000 i Fill
a8 120,650 6,400 480 ki n 150,000 5,300 4,780 &4 35
M 130,060 7450 54 1 i) 150,000 10,540 7150 50 35
111814 120,060 9050 & 760 50 35 150000 12800 5,550 70 ]
n [ 20,000 10,100 1.5M 55 40 150,005 14,30 §0,L30 Bi £
/713 170,680 12100 9,050 75 55 150,000 17,000 12750 1id Ed
bl | Imoe 13,608 me B &5 150010 | 19.200 14450 Fi ] s
31812 [ 20,600 15,598 11,608 Ha 30 150,000 i) 16,350 14 1]
1B 70,000 I7 308 11540 il 30 150,010 4400 18,250 17 130
5811 170,000 19,700 14,400 150 1o 150,000 il ] 0,350 il 160
18 170,000 21,800 15350 170 130 150010 o pERLT] Ll 160
kL8] 1,000 78400 21,300 160 o 150,620 A0, )0 1ca 38 T80
1& |4 E60 31.700 FLW | o 150 000 4 500 33504 470 30
189 | 20,000 37,300 HAS0 430 350 150 0td £5.100 41,400 &00 450
14 120,00 43,300 345 4 30 130000 1,100 45800 & “0
-8 120,00 51,500 30 & 480 150,040 i 54500 §i0 £a0
14 130,000 §1.700 43,300 i S0 150.010 BI.500 &1,100 1,00 T4
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