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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.
LIMITED WARRANTY

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 publication is based oninformation available
at the time of approval for publication. MOTREC reserves the
right to make changes without notice or without incurring any
obligation.

MOTREC INFORMATION

+  Findus:

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

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

Fax : +1 (819) 846-3050

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

ABOUT THE MANUAL

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

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

Read Before Operating

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

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

A list of quick maintenance references is included at the back of this
document. These references are intended for an MS-260 experienced
technician to accelerate the maintenance process. The Quick
References should not be used by any untrained or inexperienced
personnel.

The MS-260

The MS260 is renowned for its exceptional versatility as a stand-up
stock chaser and order picker. This remarkable machine is designed
to meet all the demands of a productive workday. With a towing
capacity of up to 6,000 lbs. and a carrying capacity of up to 1,750
Ibs., the MS-260 effortlessly handles heavy loads. It boasts a range
of operator-friendly features including a spacious 59" deck, dual
front wheels, a short turning radius, user-friendly controls, a padded
backrest, an ergonomic driving position, and a convenient low-step
entry. Whether you need robustness, security, or user-friendliness,
the MS-260 is an unbeatable choice. It offers limitless configurations
and an impressive 3-year warranty, ensuring peace of mind and
customer satisfaction.

Modular Design

MOTREC's MS-260, along with its other vehicles, can easily adjust to
changing work demands. The MS-260 comes equipped with several
additional features that enhance its performance. The MS-260 can
be fully customized to suit specific requirements lts modular design
enables rapid configuration changes, depending on the job at hand.
Standard needs can be met with predefined packages and options,
while customized solutions are available to fulfill specific customer
requirements. For more information on available configurations,
please refer to the website www.motrec.com.
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1.2. ACRONYMS AND ABBREVIATIONS

°C: Celsius

°F: Fahrenheit

ANSI : American National Standards Institute
AUX: Auxiliary

EMB : Electromagnetic Brake

ft: 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 MS-260 specifications and configurations can vary depending on the specific model and year of the
MS-260. For more information and the most up-to-date details, it is best to consult with Motrec directly
or refer to our website www.motrec.com.

EQUIPMENT COMPARTMENTS:

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

G MOTOR COMPARTEMENT
@ ELECTRICAL SYSTEMS

M BATTERY COMPARTEMENT
@D EMB KNOBS COMPARTEMENT

Figure 1. Equipment Compartments.

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

@ CAUTION

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

Depending on the configuration, the vehicle's total battery voltage can vary from 24V to 48 V. The
vehicle can be powered by multiple battery types, including:

Flooded (lead-acid).

TPPL (Thin Plate Pure Lead).
GEL.

AGCM.

Lithium.

Standard battery Compartment :

This standard battery compartment is devoid of any mechanical components, allowing for easy removal
of the batteries simply by lifting them out from the compartment. Additionally, depending on the
number of battery boxes, you have the flexibility to choose between voltage options of 24V, 36V, or 48V.

Figure 2. Standard Battery Compartment (24 V).
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3.3 ELECTRICAL SYSTEMS

AUXILIARY FUSE BOX

AC MOTOR CONTROLLER

HORN—Jp- = Hﬂ —
BACK UP ALARM—)

1[AALALLEELEER

BATTERY CHARGER

LLLLLLLLLUALLELLLLLLLLLL

AL

s 0 e o
MAIN FUSE Cle=N©)

CHARGING PORT —Jp /—Zm\ E
MAIN CONTACTER_[ >
Figure 3. b. Electrical Systemn Compartments
View B.

NOTE: The vehicle's frame is not to
be considered as a ground. No com-
ponent is connected to the frame as
a closed-circuit loop.

Figure 3. a. Electrical System Compartments View A.

This compartment receives the energy from the
battery compartment and redistributes it to the
different electrical systems of the vehicle. The energy
systems can be divided into three categories:

-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
AC motor.

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

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

For connection details, refer to the vehicle's electrical

schematic in section Annexes.
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VEHICLE OVERVIEW

3.3.1 MAIN ENERGY

The main energy system encompasses all the elements responsible for the vehicle’s movement, such as

the AC motor, accelerator, 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

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

to another.

= ]

"--:_Y—-__--—--—_---I}‘—l

(LEGEND:

AC VOLTAGE: — - — - — - — - -
DC VOLTAGE (POS):
DC VOLTAGE (NEG):= = =

|

Figure 4. a. Main Energy Diagram.

A B CD
; AC
m1e Motor

U—
\/—
W—

i

Battery 250A Fuse

CURTIS AC CONTROLLER

—7—1/0 Ground
——8— Temp. Sensor

—26—( Encoder +5V
—31—( Encoder Phase A
—32—]Encoder Phase B

—21—] CAN Term High
—34—] CAN Term Low

—23—] CAN High
—35—] CAN Low

—25— Serial +12V
—28—] Serial Tx
—29—{Serial Rx

—U—{Motor Phase U
—V—( Motor Phase V
—W-—]Motor Phase W

B+—{ Battery B+

|._____——————————B——BaﬂeryB—

B+ KSI
KSI Coil Return (B+)

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

Signal Seat

Signal Lights

Signal Charger

Signal Parking Brake
Signal Brake

Signal Inching Forward
Signal Inching Reverse
Signal Forward

Signal Start Accel.
Signal Reverse

Throttle Pot High
Throttle Pot Wiper
Throttle Pot Low

I N—
*37
| 4
—5—
*67

o
10—
| 11—
12—
14—
19—
20—
Y
| o4
33—

| 15—
16—
| 18—

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

In order to supply power to the auxiliary systems of the vehicle, such as the backup alarm, lights, horn,
etc,, the DC-DC converter utilizes the battery voltage (24, 36, and 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.

— = (LEGEND:
g & ¥| AUX DC VOLTAGE:- - .- -
A BATT-[=H-~ o DC VOLTAGE (POS):—
Y - DC VOLTAGE (NEG):— — —

ACCESSORIES

DC/DC
Converter

Accessories Fuse box

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

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

Certain configurationsinclude a dedicated battery charger, designed to simplify the charging procedure.
The installed charger is customized to match the specific battery voltage and type of the vehicle. The
charger generates a voltage of either 24, 36, or 48 VDC, depending on the particular configuration.

@ CAUTION

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

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

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

5 g LEGEND:
2 o] 120-240 AC:- - - === - - -
=]
8ATT-[=H DC VOLTAGE (POS)——
DC VOLTAGE (NEG):— ——
\
g
H
<t @_% = >
i [ad
E
| &
L BATT+
= Hons it 4
— — BLKWHT— — — — — — —
Figure 6. a. Charging Energy Diagram. | CURTIS AC CONTROLLER |
—7— /0 Ground B+ KSIj|—1—
. | ‘ | ——8—{ Temp. Sensor KSI Coil Return (B+)}—13— |
120VAC INPUT —26—(Encoder +5V Power Lights |—2—
| —31—]Encoder Phase A Power Back-Up —3—
—32—]Encoder Phase B Power Brake |—4— |
Power E.M. Brake |—5—
CHARGER —21—{ CAN Term High Power Main —6—
——34—{ CAN Term Low
DC VOLTAGE SIGNAL Signal Seat |—9—
OUTPUT  OUTPUT —23—]CAN High Signal Lights —10—
H | —35—] CAN Low Signal Charger f—11—— —
i Signal Parking Brake |—12—
——25—{ Serial +12V Signal Brake |—14—
| —28— Serial Tx Signal Inching Forward F—19—
—29— Serial Rx Signal Inching Reverse F—20—
Signal Forward |—22—
| —U—{Motor Phase U Signal Start Accel. f—24—

—V—{]Motor Phase V Signal Reverse [—33—

—W-—Motor Phase W
250A Fuse

— b

Figure 6. b. Charging Energy Electrical connection (Annexe 5).

Throttle Pot High |—15—
—B+—]Battery B+ Throttle Pot Wiper [—16—
B——IBatlery B- Throttle Pot Low |—18—
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3.4 MOTORS AND REAR AXLE
3.4.1 AC MOTORS

The MS-260 is equipped with a brushless AC direct drive motor that enables forward and backward
propulsion of the vehicle. This motor is powered by a 3-phase current supplied by the AC motor
controller. For more detailed information, please refer to section 2.3.1 MAIN ENERCY. Additionally, the
motor features regenerative braking functionality, which enables the vehicle to decelerate without
relying solely on friction brakes and allows a portion of the deceleration energy to be returned to charge
the batteries.

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

ENCLOSED

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

compliance with higher levels of safety and
efficiency standards, ensuring the motor’s

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

FAN COOLED

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

Figure 8. Fan Cooled Motor.
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3.4.2 REGENERATIVE BRAKING

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

There are two distinct states of regenerative braking:

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

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

A

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

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

3.4.3 ELECTROMAGNETIC BRAKE (EMB)

The MS-260 electric vehicle is equipped with an electromagnetic
brake (EMB) that providesreliable and efficient braking performance.
The electromagnetic brake is designed to assist in place when
necessary.

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

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

Figure 9. EMB Brake System.
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3.5 BRAKE-ACCELRATION SYSTEM

MASTER PEDAL £/ ECTRIC

ACCELERATOR
PEDAL

ACCELERATOR BRAKE MASTER

SPRING CYLINDRER

Figure 10. Brake-Acceleration System.

The master pedal is a foot-operated lever located on the floor of the driver's compartment, to the right
of the operator presence detection pedal. It functions as both pedal-operated braking mechanism and
an accelerator pedal.

When the driver presses the main pedal, it initiates the acceleration process. The contact between the
surface of the master or mechanical pedal and the electric accelerator pedal sends a signal to the motor
to increase its power, thereby accelerating the vehicle.

As for the braking mechanism, when the driver releases the pressure on the master pedal, a spring is
present to depress the piston and exert pressure. Then the hydraulic piston, activated by the applied
force, pressurizes the brake fluid. This pressurized fluid is transmitted through the brake lines and hoses
to the wheel cylinders. The resulting force causes the brake pads to engage the drums, generating
friction and ultimately slowing or stopping the vehicle.

NOTE : A brake switch is typically located near the brake pedal assembly, near the master pedal and
the brake master cylinder. When the driver slows down or engages the braking mode, the hydraulic
piston is engaged, which creates pressure within the braking system. Simultaneously, the brake switch
is activated by the oil pressure, activating the brake lights and signaling to other drivers that the vehicle
is slowing down, moving backwards or coming to a stop.
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3.6 STEERING SYSTEM

TWO BEARINGS (6)

STEERING
SPROCKET (2)

STEERING GEAR (8) )\

Figure 11. Steering System.

When the driver turns the steering wheel (1), the rotational motion is transferred from the steering
sprocket (2) to the chain (3) and then to the sprocket (4). This motion is then transmitted through the
steering column (5), to the pignon (7) and then to the steering gear (8), causing both front wheels to
turn simultaneously in the desired direction. The linkages and components within the steering system
ensure that the wheels maintain proper alignment and respond accurately to the driver’s steering
inputs.

The conventional steering system operates solely through mechanical means and does not incorporate
any electrical or hydraulic elements.
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3.6 SUSPENSIONS

2 - LEAF SPRING

Figure 12. Suspensions.

The two-leaf spring suspension system in the MS-260 electric vehicle provides stabilization by evenly
distributing the vehicle's weight, absorbing road shocks and vibrations, and contributing to better

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

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

CHARGING PORT

BATTERY DISCHARGE INDICATOR

Figure 14. Charging Port and
Indicator.

PRESENCE
DETECTION PEDAL

MASTER
PEDAL

DETAIL °

BRAKE HYDRAULIC CONDUIT

HITCH MOUNT

Figure 13. General Components.

Charging port

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

Battery discharge 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 Annexes section at the end of the
document.
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3.9 CONSOLE

HORN

/ DISPLAY
EMERGENCY

STOP DIRECTION

BUTTON \A /_ SWITCH

) = /
S (@]

12V POWER —— LIGHT

SWITCH

OUTLET

USB
OUTLET

\KEY SWITCH

Figure 15. Console.

Direction Switch (Forward/Reverse)

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

Key Switch

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

Emergency Stop Button

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

(1) caution

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

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

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

Headlights Indicator

Lights up when the headlights
are ON.

Maintenance

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

Direction Arrows (Forward/
Reverse)

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

Navigation Arrows

Theses buttons are to be used
when navigating through the
operator interface.
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BATTERY CHARGE LEVEL
DRIVE MODE
SELECTOR

CURTIS

NAVICATION
ARROWS

MESSAGE CENTER

PARKING
BRAKE
INDICATOR  HEADLIGHTS MAINTENANCE
INDICATOR INDICATOR

Figure 16.

Enter Button

This button is to be used when
selecting an option in the
operator interface.

Drive Mode Selector

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

Drive Mode Indicator

Indicates the current selected
drive mode between rabbit and
turtle.

ENTER
BUTTON

DIRECTION
ARROWS

CHARGE 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

Toaccessan advanced operator interface, you can connect a Curtis handheld programmer to the four-pin
diagnosticsconnectorlocated attheleft side ofthe console'skick panel (referto Figure17).It'simportantto
note that the display connector needs to be disconnected each time the handheld programmer is used.

3K -
: @
DISPLAY ;
u
' >

CONNECTOR

(DASHBOARD SIDE COVER
HIDDEN FOR CLARITY)

Figure 17. Display Connector.

CURTIS AC CONTROLLER
— — — ——7—]I/O Ground B+ KSI|—1

| —8—] Temp. Sensor KS| Goil Return (8+) |—13—
Display Connector |

~ —26—| Encoder +5V Power Lights |—2—
| 1 —31—]Encoder Phase A Power Back-Up |—3—
| | ——32—]Encoder Phase B Power Brake f—4—
Power E.M. Brake —5—
| | —21—{CAN Term High Power Main |—6—

—34—] GAN Term Low
| | Signal Seat|—9—
| | —23—[cANHGh Signal Lights |—10—
AN Low Signal Charger |—11—
| | Signal Parking Brake |—12—
| | —25—] Serial +12V Signal Brake p—14—
———————— A4 —— 25 |serial x Signal Inching Forward f—18—
L —— — —— — — -fi — —29—]Serial Rx Signal Inching Reverse [—20—
Signal Forward |—22—
| —U—{Motor Phase U Signal Start Accel. |—24—
—V—]Motor Phase V' Signal Reverse F—33—

|  —w—{Motor Phase W
| Throttle Pot High |—15—
——B+—]Battery B+ Throttle Pot Wiper [—16—

B-—{Battery B- Throttle Pot Low |—18—

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

A

DONOTINCREASE THE MOTOR SPEED BY CHANGING THE PARAMETER SETTINGS INTHEAC MOTOR CONTROLLER.
TAMPERING WITH THE MOTOR SPEED CAN CAUSE ACCIDENTS AND SEVERE DAMAGE TO THE MOTOR.

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.

oA WN

N

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

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

3.10 REAR LIGHT COLORS SIGNIFICATION

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

4.1 GENERAL INFORMATION

This section provides a general overview of the maintenance procedures for a standard MS-260 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 MS-260 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.

Before maintenance operations, inspect safety decals and labels. Replace

NOTICE

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, positioned on the left side of the console, to determine the total
weight of the vehicle. It is important to note that the weight may differ based on the vehicle's specific
configuration, accessories, and battery capacity.

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

A

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

MOTREG
MODEL NUMBER | |YEAR|
SERIAL NUMBER
BATTERY VOLTAGE V|mER| HP|
BATTERIES CAPACITY AH|
VEHICLE WEIGHT Les]
WITHOUT BATTERIES
° WEIGHT OF MIN. L8S|
BATTERIES
MAX. LB8S|
; WEIGHT OF VENCLE LB3)
w RATED CAPACITY ™
> GROSS WEIGHT MAX. Les)
NORMAL LBS|
DRAW BAR
PULL
MAX, LBS|
b on e Les|
mmw:
q @ B U
'O\ MADE IN CANADA /g
LIFTING POINTS

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

A

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

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

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

A

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

4. Remove the deck.

5. Disconnect the battery pack according to the applicable configuration:

For lifting out the battery compartment:

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

5.2. Disconnect the positive (+) terminal (2) of the first battery at the main fuse (3).

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

JUUALLELAALEELLLLELELR

OO
LLLLLEELL L IREELLEHLE
VIEW

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

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

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

e NOTE : No resistor needed for
reconnection.

Figure 22. AC Motor Controller Terminals.
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4.2 PREVENTIVE MAINTENANCE

A

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

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

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

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

Maintenance Timer Reset

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

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

Put the ignition key ON.

Hold the Enter button for 5 seconds.

Select Operation Menu.

Select Reset Maintenance Monitor.

N N

Select Reset and exit.
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» N/A

» N/A

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

Maintenance Procedures

Visible Damage Inspection

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

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

Proceed as follows to inspect:

1. Inspect the master cylinder (1).

Figure 23. Front Fluid Leaks

2. Remove the deck (2).

NOTE: In order to open the deck, look for a hole
or opening in front of the vehicle, next to the
headlights. Insert your hands into the hole on
both sides, gripping the deck firmly. Apply upward
pressure and push or lift the deck using your hands.

Figure 24. Deck Removal.

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

= Axle ends.
m  Casing mating surfaces.

= Drain/ffill plugs.

Figure 25. Drive Assembly Fluid Leaks.

4. Reinstall the deck (2).
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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.

Accelerator Pedal Inspection

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

Master and Operator’s presence detection
Pedals Inspection

1. Examine both pedals to check their feel and
travel.

2. Apply pressure to the master pedal for
a duration of 10 seconds and feel for any
downward creasing.
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» N/A

» Distilled water

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

Maintenance Procedures

Static Strap Inspection

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

Figure 26. Static Strap.
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.

Battery Electrolyte Inspection and Top-Up

A

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

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

1. Fully charge the batteries.

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

2. Disconnect the charger.

A

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

3. Remove the deck.

4. Remove the charger tray for easy access to
batteries.

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

6. Reinstall the deck.

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

» Resistor: 10 ohms, 25 W
» Lifting device

» Multi purpose grease
» Compressed air

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

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

Maintenance Preparation Steps

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

1. Remove the deck (1).

Figure 27. Deck Removal.

2. Remove the dashboard cover (2).

Figure 28. Dashboard Cover.

A

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

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

Suspension Inspection

1. Inspect the Rear leaf springs (1) and their
fixtures for damage and corrosion.

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

Figure 29. Rear Suspension Inspection.
Steering Inspection
Inspect the following elements for damage or
corrosion:
s Sprocket (2).
m  Steering gear (3).
= Pinion (4).
m  steering column (5)
s Bearings (o).
s Chain (7).

STEERING
SPROCKET (2)

SPROCKET (4)

STEERING COLUMN (5)
PIGNON (7)

Figure 30. General Steering Inspection.
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Grease Fittings Lubrication
Lubricate the grease fittings of the following
components (see Figure 30):
m  The bearings (6).
Electromagnetic Brake Inspection
Chock the vehicle's wheels.

2. Remove the electromagnetic brake’s rubber
shield (7).

3. Insert the service knobs (2)
electromagnetic brake's rotor.

to free the

Clean the gap (3) created with compressed air.

5. Remove the service knobs (2) from the

electromagnetic brake.

Figure 31. 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.
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Maintenance Procedures

AC Motor Dusting

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

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

In the case of a Sealed motor (1) like the one in the
MS-260, it provides inherent protection against
dust and debris. Therefore, no additional dusting
or cleaning is necessary for the motor.

1

Figure 32. Sealed AC Motor.

Power Circuit Inspection
1. Inspect the power cables for visible damage.
2. Inspect the electrical connections for:

— Corrosion.

— Loose connections.

Battery Inspection

A

WHEN WORKING AROUND BATTERIES, ALWAYS WEAR
ACID PROOF PROTECTIVE EQUIPMENT, SUCH AS FACE
SHIELD AND THE APPROPRIATE GLOVES. BATTERIES
CONTAIN SULFURIC ACID THAT CAN CAUSE SEVERE
BURNS ON SKIN OR EYES. RINCE CONTAMINATED
AREA IMMEDIATELY WITH WATER.
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1. Inspectthe batteries for the following elements:
— Loose connections.
— Damaged cables.
- Acid spill.
— Loose terminal posts.
— Corrosion.
— Swelled casing.
2. If corrosion is present on battery posts:
a. Remove the cable connectors.
b. Use a wire brush to remove any particles.

c. Clean the posts with a cloth that has been
moistened with ammonia.

d. Reinstall the removed cables.

(1) caution

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

Test Drive

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

1.  Reinstall the dashboard cover.

2. Reconnect the electrical circuit:

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

iv. Listen for abnormal noise.

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

» Resistor: 10 ohms, 25 W » Lubricant spray

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

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

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

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

Maintenance Preparation Steps Maintenance Procedures

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

1. Remove the deck (1) ) Frame Inspection

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

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

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

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

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

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

A

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

3. Take the necessary steps to remove electrical
hazardsin accordance with Section 4.1.2, which
provides guidelines for electrically isolating the
vehicle.
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Figure 34. Side Panels.
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Figure 36. Hitch Mounting.

Drum Brakes Inspection

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

1.

2
3
4.
5

Remove the wheel nuts (1).
Remove the wheel (2).
Remove the brake drum (3).
Clean brake dust with water.

Inspect the brake drum (3) for excessive wear
or scoring.

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

Inspect the drum brake (4) system for corrosion,
wear, brake fluid leak, and brake dust.

Reinstall the brake drum (3), 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 37. Drum Brakes Inspection.
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Maintenance Procedures

Brake System Inspection

1.

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

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

NOTE : A low level of brake fluid may indicate
either brake wear or fluid leaks.
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Figure 38. Master Cylinder Inspection.

Bearings Inspection

1.

2.

Lubricate the grease fittings of the following
components:

s Pillow block bearing (2,3).

NOTE : No grease fitting is required for the
steering bearing (1) since it is a sealed bearing.

Inspect all wheel bearings for play, stiffness or
abnormal noise.
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Figure 39. Bearings Inspection and Greasing.

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:

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

Reconnect the battery leads.

iii. Turn on all switches and test lights.

Insert the key.

Test drive the vehicle:

iv.

Turn the steering wheel and feel for

excessive play.

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

Depress and release the accelerator to test
the electromagnetic brake.

Listen for abnormal noise.

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

» Resistor: 10 ohms, 25 W
» Lifting device

» Slings

» Oil recipient

» Differential oil: SAE 80W90 GL5

» Molybdenum disulfide grease (69)

» Lubricant spray

» Bearing grease

» Cotter pin (Size :1/8x2 Front, 1/16x2 Rear)

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

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

NOTICE

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

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

steps that are required.

Maintenance Preparation Steps

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

1. Remove the deck (1)

Figure 40. Deck Removal.

A

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

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

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.

Figure 41. Supporting AC Motor.

@ 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).

5. Remove the AC motor (1) from the differential
(3), to access the drive splines (4).

MOTREC INTERNATIONAL

MAY 2023
VERSION Ol

40

Figure 42. Removing AC Motor.

6. Clean the AC motor (1) from dust or debris
accumulation (if applicable).

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

8. Lubricate the AC motor and the differential
drive splines (4) with molybdenum disulfide
grease (1/2 teaspoon is needed).

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

10. Torque the screws (2) to standard values. The

appropriate torque value is 24 ft lbs.
1. Remove the slings from the AC motor (1).

12. Reconnectthe electrical cablestothe 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.



SECTION 04 COMPANY NAME

MAINTENANCE

Differential Maintenance

Proceed as follows if the vehicle is equipped with
the Schafer Case:

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

2. Reinstall the drain plug (1). The appropriate
Torgue value is 12 ft lbs.

3. Remove the filler plug (2).

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

5. Reinstall the filler plug (2). The appropriate
Torque value is 25 ft lbs.

Figure 43. Schafer Case Oil Change.
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Proceed as follows if the vehicle is equipped with
the DANA case:

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

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

Reinstall the drain plug (1).
4. Remove and clean the oil pan (2)

Remove all old sealant and oil residue from
cover and differential casing mating surfaces.

e NOTE: Sealant recommended: Permatex

RTV gasket maker (P/N 81182) or equivalent.

6. Apply a layer of sealant on the oil pan’s (2)
mating surface.

7. Add 350 mL of oil at the bottom of the oil pan
(2). Do not mix oil with sealant.

8. Install the oil pan (2).
9. Torque the 5/16 screws to 178 in-Ibf.

TIP: To ease the filling procedure of the DANA gear
case with cover: Make a hose adapter that screws
into the vent threads. Remove the vent. Fill with
500 mL of oil through the vent hole. Reinstall the
vent.

Figure 44. DANA Case Oil Change.
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Front Hub Maintenance

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

3. Remove the dust cap (3).

NN\ .

Figure 45. Front Wheel Removal.

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

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

Figure 46. Front Hu.

6. Inspect the bearings (8) and their races for
wear.

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

8. Cleanthe bearing (8) and if they are still usable,
apply the grease.

9. Install a new seal (9) and the bearings (8) into
the hub (6).

10. On the spindle (7), clean the seating surface of
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1. Position the hub (6) on the spindle (7).

12. Tighten the castle nut (5) to 30 ft-lbf to seat the
bearings (8), then loosen the castle nut (5) by
unscrewing one full turn.

13. Install a new cotter pin (4).

14. 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.

15. Install the dust cap (3).

Figure 47. Wheel Hub.

Rear Hub Maintenance

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

Figure 48. Rear Wheel Removal.
3. Remove the cotter pin (3) and unscrew the
castle nut (4).

4. Remove the hub (5) from the spindle (6).
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Figure 49 Rear Hub.
Examine the rear hub (5) for any abnormal
sounds or signs of looseness.

Adjust the positioning of the hub (5) on the
spindle (o).

Securely reinstall the castle nut (4) and tighten
it.

Replace the cotter pin (3) with a new one and
install it properly.

Brake System Inspection

1.

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

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

NOTE : A low level of brake fluid may indicate
either brake wear or fluid leaks.

Lubricate the two flange bearings (2) using a
lubricant spray.

\ AN\ S _jj./

Figure 50. Brake System Maintenance.
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Hardware Maintenance

1.

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

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

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

Test Drive

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

1.

Reconnect the electrical circuit:

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

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

iv. Insert the key.

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

iv. Listen for abnormal noise.

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

» Lifting device

» DOT-3 brake fluid

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.

Maintenance Procedures

Hydraulic Brake System Fluid Maintenance

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

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

2. Remove the mat from the operator presence
pedal.

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

Figure 51. Brake System Bleeding.

4. Bleed rear wheel brakes one at a time:

i.  Fill the master cylinder (1) with DOT-3 brake
fluid, then reinstall the master cylinder’s (1)
cap.

ii. Bleed the rear wheel cylinder one at a
time by losing the bleeder valve (3). Before
allowing oil only to come out, the bleeder
valve (3) need to be tightened and the
master pedal (also brake pedal) (2) need to
be manually returned to its initial position.

NOTE : Pump the brake pedal a few times
before reopening the bleeder valve.

Y

Figure 52. Rear Wheel Bleeding.

5. Once bleeding iscompleted, top-up the master
cylinder (1) with DOT-3 brake fluid.

6. Reinstall the master cylinder’s (1) cap.

7. Clean every fitting and line and remove traces
of ail.
NOTE : Exercise with caution as oil fluid can
potentially damage the paint.

8. Put back the mat from the operator presence
pedal.

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

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

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

432 HYDRAULIC BRAKES

Procedures

Brake Pedal Bleeding

If you notice that the brake pedal feels soft or
spongy, it is possible that air has entered the
hydraulic system, requiring the brake system to
undergo a bleeding procedure.

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

1. If required, lift the vehicle using-alifthhg/device
as per section 4.1.1 LIFTING POMAISITENANCE

2. Remove the mat from the operator presence
pedal.

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

Figure 53. Brake System Bleeding.

4. Bleed rear wheel brakes one at a time:
i.  Fill the master cylinder (1) with DOT-3 brake
fluid, then reinstall the master cylinder’s (1)
cap.
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ii. Bleed the rear wheel cylinder one at a
time by losing the bleeder valve (3). Before
allowing oil only to come out, the bleeder
valve (3) need to be tightened and the
master pedal (also brake pedal) (2) need to
be manually returned to its initial position.

NOTE : Pump the brake pedal a few times
before reopening the bleeder valve.

Figure 54. Rear Wheel Bleeding.

5. Once bleeding is completed, top-up the master
cylinder (1) with DOT-3 brake fluid.

6. Reinstall the master cylinder’s (1) cap.

7. Clean every fitting and line and remove traces
of ail.

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

8. Put back the mat from the operator presence
pedal.

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

10. Inspect the brake lines and fittings for leaks.

Drum Brakes Replacement

1. Safely secure the vehicle using jack stands.
2. Remove the wheel nuts (1).

3. Remove the wheel (2).

4. Remove the brake drum (3).

5. Clean brake dust with water.

NOTE: Block the master pedal (5) before removing
the drum brake (3) (see Figure 55).
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Figure 55. Master Pedal Blocking Illustration.
6. Inspect the lining wear of the drum brake (4)
system.

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

Figure 56. Drum Brakes Inspection.

Fully seat the brake drum (3) in position.

Engage the electromagnetic brake's service
knobs to free the wheel axle (if applicable).

9. Spin the brake drum (3) to validate that the
shoes aren't overly tightened. The wheels must

turn free when the brake pedal is released.
10. Reinstall the wheels (2).

1. Torque the wheel nuts (1) to standard values.
The appropriate torque value is 80 ft lbs.
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4335 REAR AXLE
Procedures

Rear Axle Removal

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

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

3. Remove the brake drum (3).
4

Clean brake dust with water.

Figure 57. Wheel Removal.

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

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

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

8. Remove the spindle (6) to access the axle shaft
properly.
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Figure 58. Cotter Pin and Castle Nut and Spindle
Removal.

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

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

surrounding components.

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

| S ;
.

Figure 59. Circlip and Axle Shaft Removal.
12. Slide the axle shaft (8) back into the differential
(9), aligning it with the splines.

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

14. Reinstall the spindle (6).

15. Put back and tighten the castle nut (5) using
the appropriate socket. The appropriate torque
value is 103 ft lbs.
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16. Slide a new cotter pin (4) through the castle
nut's hole and bend the ends of the pin to
prevent it fromm coming loose.

17. Reinstall the brake drum (3).

18. Torque the wheel nuts (1) to standard values.

The appropriate torque value is between 80 ft
Ibs.

19. Validate that the differential oil level isadequate

(it should reach the bottom of the filler
hole). For more details, refer to section 4.3.4
DIFFERENTIAL subsection OIL CHANGE.

434 DIFFERENTIAL

Inspection

1. Look for leaks around:
- Covers.
— Ataxle ends.
— Casing mating surfaces.
- Drain/fill plugs.
2. Look for signs of external damage cracks,
deformed parts, signs of impacts.

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

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

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

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

Procedures

Oil Change

The MS-260 can be equipped with 2 different cases
based on the configuration:
m  The Schafer Case.

s The DANA Case.
NOTE: Recommended oil for all cases: 80OW90 GL5
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Schafer Differential

Remove the drain plug until the case is

completely drained of oil.

(M

Reinstall the drain plug (1).
Remove the filler plug (2).

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

Reinstall the filler plug (2).

Figure 60. Schafer Case.

DANA Differential

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

2. Remove the drain plug (1) until the oil pan (2) is
completely drained of oil.
Reinstall the drain plug (1).
4. Remove and clean the oil pan (2)
Remove all old sealant and oil residue from
cover and differential casing mating surfaces.
e NOTE: Sealant recommended: Permatex
RTV gasket maker (P/N 81182) or equivalent.
6. Apply a layer of sealant on the oil pan’s (2)

mating surface.
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7. Add 350 mL of oil at the bottom of the oil pan
(2). Do not mix oil with sealant.

8. Install the oil pan (2).

9. Torque the 5/16 screws to 178 in-Ibf.

TIP: To ease the filling procedure of the DANA gear
case with cover: Make a hose adapter that screws
into the vent threads. Remove the vent. Fill with
500 mL of oil through the vent hole. Reinstall the
vent.

Figure 61. DANA Case.
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435 BATTERY

A

MOTREC INTERNATIONAL

MAY 2023
VERSION Ol

50

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

SERIOUS INJURIES.

A

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

Procedures

Battery Post Corrosion

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

@ CAUTION

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

Electrolyte Level
NOTE: Does not apply to sealed batteries.
1. Disconnect battery connectors.

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

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

NOTE : Some vehicles are equipped with batteries
watering system. This watering system consists of
a series of water fill tubes attached to each battery
cell. These tubes are designed to allow for easy
access to add water when needed (see Figure 62).

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

5. Reinstall battery caps before charging.

Figure 62. Batteries Watering System.
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Battery Mounting

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

Defective Battery

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

Lithium Battery Maintenance

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

of your lithium battery.

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

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

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

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

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

1.

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

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

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

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

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

Battery Voltage

A

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

A

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

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

441 ACCESSORIES

Accessories Not Working
1. Measure voltage across DC/DC converter input terminals.

1. 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 63).

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

1.2. Check for the presence of voltage between the range wire and the negative terminal (B-) (Black
Wire) of the DC/DC converter (As shown in Figure 63).

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

2.1. Check for the presence of voltage between the yellow/red wire and the green wire of the DC/
DC converter (As shown in Figure 63).

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

3. Depress the accessory switch, measure voltage across accessory terminals.
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¢ Ifthe 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 avoiding voltage drop between the switch's terminals
and considering the voltage drop when measuring between the accessory’s terminals.
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Figure 63. DC/DC Converter Input and Output Terminals Inspection.

442 BATTERY CHARGER

A

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

Charger Does Not Turn On

1. AC cord of portable chargers must be disconnected from batteries after every charge to re-start.

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

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

4. 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, it is necessary to replace the battery charger at this point.

4435 VEHICLE MOTION
Vehicle Does Not Move
1. Perform an inspection to detect any fault codes.

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

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

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

» No current to electromagnetic brake.

A

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

» Damaged wiring.

» Defective magnet.

» Mechanically stuck pressure plate.

» Defective controller.

2.2. Electromagnetic brake dragging (burnt smell / lack of power).

» Low current to electromagnetic brake.

» Defective magnet (partial release).

» Mechanically stuck pressure plate or debris in electromagnetic brake.
» Gripping of rotor hub splines.

2.3. Electromagnetic brake not engaging.

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

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

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

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

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

iv. Select INPUT PASSWORD (3050).

v. Select PROGRAMMER.

vi. Select MONITOR.

vii. Select INPUT.

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

4. Inspect the Vehicle

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

cause a PMC malfunction.

5. Inspect the Main Contactor

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

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 positive terminal (B+) of the controller.

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

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

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

A

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

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

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

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

¢ If novoltage is detected, replace the direction switch.

Vehicle Moves Backward Only

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

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

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

¢ If novoltage is detected, replace the direction switch.

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

Other causes of lower speed:

a. Dragging brakes.
b. Cold temperature (effects batteries performance).

c. Turtle Mode ON.

o

Check for the following fault codes: 17, 22, 28, 29, and 54.



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

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

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

DIAGNOSTICS AND TROUBLESHOOTING

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

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

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. See Table 4 for a summary of LED display formats.

The 1311 programmer will display all faults that are currently 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 sct 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 yellow LED then Aashes the appropriate number of
times for the first digit. The red LED fashes owice to indicate that the second
digir of the code will follow; the yellow LED flashes the appropriate number
of times for the second digit.

Example: Battery Undervolrage (code 23).

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

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

RED YELLOW RED YELLOW
* 3 * * 3 ¥ %
(first digic) (2) (secand 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 thar set and clear each faulr.
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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.

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

vehicle has dead battery; or
severe damage.

Yellow LED flashing Controller is operating normally.

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

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

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

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

TROUBLESHOOTING

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

* fault code

* fault name as displayed on the programmers LCD

¢ the cffect of the faule

¢+ possible causes of the fault

* fault ser condidons

¢ fault clear conditions.
Whenever a fault is encountered and no wiring or vehicle fault can be found,
shut off KSI and turn it back on to see if the 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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f Table 5 TROUBLESHOOTING CHART \
CODE ESRANHERIIGOIB IS POSSIBLE CAUSE SET/CLEAR CONDITIONS
EFFECT OF FAULT

12 | Controller Overcurrent 1. External short of phase U,V, or W Set: Phase current exceeded the current
ShutdoiwnMoror; mMoror connectons. meiusurement limic.
ShutdownMainContactor; 2. Motor parameters are mis-tuncd. Clear: Cycle KSI.

ShutdownEM Brake; 3. Controller defecrive.
Shutdown Throrsle;

FullBrake;

Shutdown Pump.

13 | Cument Sensor Faull 1. Lealage to vehicle frame from phase | Ser: Controller current sensors have
ShutdownMoror; U, V, or W (short in moror stator). invalid offset reading.
ShutdewnMainContacror; 2. Conuoller defecdve. Clear: Cycle KSI.

ShutdownEM Brake;
Shurdown Throrele;
FullBrake;
Shutdown Promp.

14 | Precharge Failed 2. External load on capacitor bank (B+ | Ser: Precharge failed to charge the capacitor
ShutdownMoror; connecton terminal) thac prevents bank 10 the KSI volmge.
ShutdewnMainConrtacror; the capacitor bank from charging. Clear: Cycle Interlock input or use VCL
Shutdoiwn EM Brake; . See Monitor menu» Battery: funcdon Pracharga().

Shutdown Throssle; Capacitor Volage.
FullBrahe;
Shutdown Premp.

15 | Contraller Severe Undsriemp . Sce Monitor menu» Conuoller: Ser: Heawink temperature below 40°C.
ShutdownMoror; Temperature. Clear: Bring heatsink temperature
ShutdownMainContactor; 2. Conuwoller is operadng in an exaeme | above -40°C, and cycle interlock or KSI.
Shutdown LM Brake; environment
Shutdown T hrotele;

FullBrake;
ShutdownPronp.

16 | Controller Severe Overtemp . Sce Monitor menu s Conooller Ser: Heasink emperature above +95°C.
ShurdownMoror; Temperature. Clear: Bring heatsink temperacure
ShutdeiwnMainConracror; 2. Conuoller is operating in an extreme | below +95°C, and cycle interlock or KSI.
Shutdoiwn EM Brake; environment.

Shucdown Throtsle; 3. Excessive load on vehicle.
FullBrahe; :
ShurdownPrmp, 4. Improper mounting of controller.
17 | Severe Undervollage 1. Battery Menu paramerters are Set: Capacitor bank volmge dropped
Reditced drive rorque. misadjusted. below the Severe Undervolrage limic
2. Non-contoller system dmin on bawery. | (sce page 55) wich FET bridge enabled.
3. Bauery resistance o high. Clear: Bring capacitor voltge above
4. Bauery disconnected while driving. | Severe Undervoltage limir.
5. Sce Monitor menu » Bantery:
Capacitor Yoluge.
6. Blown B+ fusc or main contactor
did not close.
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f Table 5 TROUBLESHOOTING CHART, continued N
COOE PROGRAWMER LOD DISPLAY POSSIBLE CAUSE SET/CLEAR CONDITIONS
EFFECT OF FAULT

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

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

ShutdownPromp. 4. Banery disconnected while regen briking,

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

at this temperature.

3. Conuroller is operating in an extreme
cnvironment

4. Excessive load on vchicle.

5. Improper mounting of controller.

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

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

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

2. Battery parameters are misadjusted.

3. Battery resistance too high for given
Icgen current.

4. Batery disconnected while regen bralang.

5. Sce Monitor menun Battery:
Capacitor Voltage.

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

5 Vol and Ext Supply Current

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

and usc the VCL function Set_DigOulf)
to turn the driver on again.
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Table5 TROUBLESHOOTING CHART, continued
Gonefiiar A cTLUb IELAY POSSIBLE CAUSE SET/CLEAR CONDITIONS
EFFECT OF FAULT
27 | Digital Out 7 Overcurrent 1. External load impedance on Digital | Set: Digiml Output 7 (pin 20) current
Digital Ouwspur 7 driver Output 7 driver (pin 20) is too low. | exceeded 15 mA.
will not turn on. Clear: Remedy the overcurrent cause
and usc the VCL funcdon Set_DigOui()
to wrn the driver on again.
28 | Molor Temp Hol Cutback 1. Motor temperature is ac or above Set: Motor temperature is at or above the
Reduced drive torgue. the programmed Temperature Hot Temperature Hot parameter sctting.
setting, and the requested currenc is | Clear: Bring the motor temperacure
being cut back within range.
2. Mortor Temperature Control Menu
parameters ase mis-tuncd.
3. See Monitor menu» Motor:
Ternperature and » [nputs: Analog2.
4. If the application docsn't use a motor
thermistor, Temp Compensation
and Temp Curback should be
programmed Off.
29 | Molor Temp Sensor Fault 1. Motor thermistor is not connected Set: Motor thermistor input (pin 8) is at
MaxSpeed reduced (LOS, properly. the volmge ril (0 or 10V).
Lisnited Operuting Stitegy), 2. Ifthe applicadon doesn't use a motor | Clear: Bring the motor thermistor input
and motor wmperdiire thermistor, Motor Temp Sensor volege wichin range.
ciusback disabled. Enable should be progmmmed Off.
3. Sce Monitor menu» Motor:
Temperature and » Inputs: Analog2.
31 | Coilt Driver Open/Shorl 1. Open or short on driver load. Set: Driver 1 (pin 6) is cither open or
ShusdownDriver]. 2. Dirty conncctor pins. shorted. This fault can be set only when
3. Bad crimps or faulty wiring. Main Enable = OIF.
Clear: Correct open or shorr, and cycle driver.
31 | Main Open/Short 1. Open or short on driver load. Set: Main contctor driver (pin 6) is
ShutdowniMotor; 2. Dirty connector pins. cicher open or shorted. This faule can be
ShutdownMainContactor; 3. Bad crimps or fuulty wiring. set only when Main Ennble = On.
ShutdownEMBrake; Clear: Correct open or short, and cycle driver
Shutdown Throrsle;
FudlBrake;
ShutdownPronp.
32 | Coil2 Driver Open/Shorl 1. Open or short on driver load. Set: Driver 2 (pin $) is cither open or
ShutdownDriver2. 2. Dirty conncctor pins. shorted. This fault can be set only when
3. Bad crimps or faulty wiring. EM Bmle Type = 0.
Clear: Correct open or shory, and cycle driver
32 | EMBrake Open/Short 1. Open or short on driver load. Sei: Elecromagnetic brake driver (pin 5)
ShusdonwnEMBrake; 2. Dirty connccior pins. is eicher open or shorted. This faule can
Shutdown Throrele; 3. Bad crimps or faulty wiring. be set only when EM Brake Type >0.
FullBratr. Clear: Correct open or short, and cycle driver.
33 | Coll3 Driver Open/Shor 1. Open or short on driver load. Set: Driver 3 (pin 4) is cither open or
ShiutdownDriver3. 2. Dirty conncctor pins. shorted.
3. Bad crimps or faulty wiring. Clear: Correct open or short, and cycle driver.
34 | Coil4 Driver Open/Shorl 1. Open or short on driver load. Set: Driver 4 (pin 3) is cicher open or
ShusdownDriverd. 2. Dirty connector pins. shorted.
3. Bad crimps or faulty wiring. Clear: Correct open or short, and cycle driver.
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f Table 5 TROUBLESHOOTING CHART, continued N

CODE EHOQRAMMER EeD DISELAY POSSIBLE CAUSE SET/CLEAR CONDITIONS

EFFECT OF FAULT

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

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

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

3. See Monitor menu» Motor:
Motor RPM.

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

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

Shutdorwn Throrsle;
FullBrake;
S/Juleotwlpmnp.

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

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

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

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

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

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

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

2. Por2 wiper volage too high. (can be changed with the VCL funcdon
Selup_Fol_Faulls()).
Clear: Bring Pot2 wiper voltage below
the fault threshold.
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PROGRAMMER LCD DISPLAY
CODE POSSIBLE CAUSE SET/CLEAR CONDITIONS
EFFECT OF FAULT
44 | Pol2 Wiper Lowr 1. Sec Monitor menu» Inputs: Set: Por2 wiper (pin 17) volage
FullBrake. Poc2 Raw. is lower than the low faulc chreshold
2. Pot2 wiper volmge too low. (can be changed with the VCL function
Setup_Pol_Faulls()).
Clenr: Bring Po2 wipcr voltmge
above the faule chreshold.

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

1o pot low is tao low.

46 | EEPROM Failure 1. Failure to write to EEPROM Set: Controller operating system tricd to
ShutdownMator; memory. This can be caused by write to EEPROM memory and failed.
ShutdownMainContactor; EEPROM memory writes inidated Clear: Download the correce software (OS)
ShutdownEM Brahe; by VCL, by the CAN bus, by and matching parumeter default sctcings
Shurdown Throiste; adjusting parameters wich the into the conuoller and cycle KSI.
Shutdowninterlock; o by loadi ]

ShutdownDriver ! ; programmet, or by loacing new
ShutdownDriver2- software into the conuoller.
ShutdownDriver3;

ShutdownDriverd;

ShutdownPD;

FullBrake;

Shurdown Pronp.

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

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

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

have not been returned to ncutal. Clear: I EMR_Inrterlock = On, clear the
interlocle, chrorde, and direcdon inpucs.
If EMR_Interlock = Off, clear the
throtde and direction inputs.

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

ShutdownEM Brake; operate untl KSI is cycled.

Shutdount Throtsl; For example, if a user changes the

FuullBrake; Throtde Type this faulc will appear

ShusdouwntPicnp. and require cycling KSI before the
vehicle cin operate.

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

(See OEM dacioneniation.) OLEM and are implemented in the Clear: Ste OEM documentacion.
applicadon-specific VCL code. See
OEM documentadon.
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ShutdowsiMotor;
ShutdownMarnContactor;
ShutdountEM Brake;
ShutdountThroszle;
Shusdowntfnterlock;
ShutcownDriver];
ShutdownDriver2;
ShutdoiwnDriver3;
ShutcownDriverd;
ShusdownPD;
FullBrake;
ShusdounPaonp.

/K Table 5 TROUBLESHOOTING CHART, continued N
CODE EHOCSHAMMERTOD BISEL A POSSIBLE CAUSE SET/CLEAR CONDITIONS
EFFECT OF FAULT
68 | VCL Run Time Eror 1. VCL code encountered a runtme Ser: Runtime VCL code error conditon.
ShutdownMoror; VCL error. Clenr: Edit VCL applicadon sofoware to
ShutdoumMainConsacior; 2. Sce Monitor menu» Controller: fix this error condidion; flash the new
ShutdownEM Bratke; VCL Error Module and VCL Error. | compiled software and matching
ShusdownThroiste; This error can then be compared to | parameter defaules; cycle KSI.
Shutdoun{nterlock; the rundme VCL module [D and
ShutdownDriver!; L L
ShutdownDriver2: error code definidons found in the
ShutdownDriver3; specific OS system information file.
ShutdownDriverd;
ShutdownPD;
FudlBrabe;
ShusdownPump.
69 | External Supply Out of Range | 1. External load on the 5V and 12V Set: The external supply current (combined
None, unless ,,/;“,[; action supplies draws either oo much or current used by the 5V supply [pin 26)
is programmied in VCL. too little current. and 12V supply [pin 25)) is either greater
2. Fault Checking Menu paramerers than the upper currenc threshold or lower
Ext Supply Max and Ext Supply Min | than the lower currenc threshold. The owo
are mis-tuncd. thresholds are defined by the External
3. Sce Monitor menu» Qutputs: Supply Max and External Supply Min
Ext Supply Current. parameter sertings (page 52).
Clear: Bring the external supply current
within range.
71 | OS General 1. Internal conaoller faule Ser: Internal controller faule detected.

Clear: Cycle KSI.

72

PDO Timeoul

Shutdowninterlock;
CAN NMT State set
10 Pre-operasional.

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

Set= Time beoween CAN PDO messages
reccived exceeded the PDO Timeout
Period.

Clear: Cycle KSI or receive CAN NMT
message.

73

Stall Delected
Shutdown EM Brahe;
Control Mode changed

t0 LOS (Limited Operating
Strategy).

1. Salled motor.

2. Motor encoder failure.

3. Bad crimps or faulty wiring.

4. Problems wich power supply for
the motor encoder.

5. Sec Monitor menuv» Motor:
Mortor RPM.

Set: No motor encoder movement detected.
Cler: Either cycle KSI, or

detect valid moror encoder signals while
operating in LOS mode and return
Throtde Command = 0 and

Motor RPM = 0.
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Table 5 TROUBLESHOOTING CHART, continued

FROSRAMMER LCO DISPLAY

N

.g;flffdl“wn’)"{ﬂfﬂr{
ShitdownainContacior;
‘S-Jrfhff{j'loh’n’ffE'llfjfﬂrﬂ};'f;
Shietdeien Throtle;
FullBrake:

Shuutdeown Prrmip,

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

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

— POSSIBLE CALSE SETVCLEAR CONDITIONS
EFFECT OF FAULT

94 | Emer Rev Timeoul . Emergency Reverse was acrivared Ser: Emergency Reverse was acdvated and

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

Shucedown Thratrle. Timeout dmer has expired, Clear: Turn the emergency reverse input

. The emergency reverse input is Ot
stuck On.

98 | legal Model Mumbar . Model_Number variable conrains Ser: legal Model_Number varable; when

KSI cycles, a checle is made o canfirm
a loal Madel_Number, and a foulcis
issued if ane is not found.

| Clear: Download appropriace sofoware
for your coacroller model.

\.

W,
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Table5 TROUBLESHOOTING CHART, continued
COOE EHDGRAMIER FoD DIHGEAY POSSIBLE CAUSE SET/CLEAR CONDITIONS
EFFECT OF FAULT

87 | Molor Characlerizalion Fault 1. Motor characterizadon failed during | Set: Motor characterization failed during
ShusdownMoior; characterizacion process. See Monitor | the moror characterization process.
ShutdownMainComtactor; menu» Contoller: Motor Clear: Correce faulg cycle KSI.

Shutdow EM Brake; Characrerizacion Error for cause:
Shutdown Throtsle; 0-none
FurllBratke; 1 ~encoder signal seen, but step size
Shutdown Pronp. not determined; sec Encoder Step
Size manually
2=motor temp sensor faule
3=motor temp hot cutback faule
4= conuoller overtemp cutback faule
Socontoller undertemp cutback faule
Geundervolmge cutbacle faulc
7 esevere overvoluge fault
8sencoder signal not seen, or onc or
boch channels missing
9=motor purameters out of character-
itntion ranpe-

89 | MolorType Fault 1. The Motor_Type parameter value Set: Motor_Type pararneter is set (o an
ShutdownMator; is out of range. illegal valuc.

ShudownMainContacior; Clear: Scr Motor_Typc to correct value
Shutdown EM Brahe; and cydle KSL

Shutdown Throisle;

FiellBrehe;

ShutdownPronp.

91 | VCL/OS Mismalch 1. The VCL softwarc in the contoller | Set: VCL and OS software do not march;
ShictdawnMotor; does not march the OS software in when KSI cycles, a check is made 1o venify
ShutdatwrnMainContactor; the controller. that they match and a faule is issued when
Shittdonn EM Brahe; they do not
Shutdotwon Throizle; Clear: Download the correct VCL and OS
iy L icly software into the controller.
ShutdatonDriver2;

ShutdowntDriver3;
ShutdatonDriverd;
ShuedownPD;
FullBrake;
ShuedosonPrmp.

92 | EM Brake Failed to Sel 1. Vchicle movement sensed after the Set: After the EM Brake was commandcd
ShutdownEM Brake; EM Brake has been commanded 1o set and time has clapsed to allow the
Shurdown Throisle. 1o ser. bruke to fully engage, vehicle movement

2. EM Brake will not hold the motor has been sensed.
from romding. Clear: Actvare the throwle.

93 | Encoder LOS (Limiled I. Limited Operating Strategy (LOS) Set: Encoder Faulr (Code 36) or Swll
Operating Stralegy) contol mode has been acdvated, as | Detece Fault (Code 73) was acdvared,
Fnter LOS control mode. a result of eicher an Encoder Faule and Brake or Interlock has been applied

(Code 36) or a Smll Detecr Faule o acdvate LOS control mode, allowing
(Codc 73). limited motor control.
2. Motor encoder fuilure. Clear: Cycle KSI, or if LOS mode was ncti-
3. Bad crimps or faulty wiring. vated by the Smll Fault, clear by ensuring
4. Vehicle is smlled. cncoder senses proper operadon, Motor
RPM = 0, and Throrde Command = 0.
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MAINTENANCE

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

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

CLEANING

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

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

1. Remove power by disconnecting the battery.

2. Discharge the capacitors in the controller by connectng a load
(such as a conrtactor coil) across the conuoller'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 reconnecdng the bartery.

4. Make sure the connections are tight. Refer to Section 2, page 5,
for maximum tghtening torque specifications for the bartery
and motor connections.

FAULT HISTORY

The 1311 programmer can be used to access the controller’s fault history file.
The programmer will read ourt all the faults the conuoller has experienced
since the last tdme the faule history file was cleared. Faules such as contactor
faules 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 1o
clear the faulr history file. This allows the controller to accumulate a new file
of faulws. By checking the new fault history file at a later date, you can readily
determine whether the problem was indeed fixed.
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OEM CODE:

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

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

CODE 53 Throttle Wiper : Check PIN 18

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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Tel 804 327 A244 Fax BOL 377 Q40

SAVE THESE IMPORTANT
SAFETY INSTRUCTIONS
AN AN ivmtnis etofainptivissii, b, s

Battery Salety Informotion

INFORMATIONS IMPORTANTES
DE SECURITE

Consarver cos Instructions. Ce manual contlant dor Inslructiong
Impornnles concamnani 1a sdeumo o lo foncjonnomant
Informalion do Sdeourité do la Batterle

Warning: Uao chorgor only on batlory syutoma with an

Owhor usnge may ehuvuo poroonal Injury and domagae. Lood acid
baltorles may gonornto explosive hydrogon gne during normal
oporalion. Koop gparic, finmed, nnd smokting mntoriala away
from buttorios. Provido ndoquuto vontilation during chorging,
Novar chargo n frowen battry. Study all battery manufooturom’
opnalfic proanutions uuoh ng recommondod raton of chargo and
ramoving or not ramoving coll cips whilo charging,

algarithm noloctod thut v npproprinte to tho spocific battory typa.

Eloclricnl Safoty Information

Danger: Riok of olocirle shack. Connact chargor powar cord
1o an autlet that has boon propaerty Inslollod nnd groundod In
nceordanco with oll loen! codon nnd ordinancou. A groundod
outiot I8 roquirad 1o roduco rink of oloctric shock - do not uno
ground adaptors or modily plug. Do not touch uninsuintod
portion of oulput connoclor or uninoulintod bnttary torminal,
Oloconnaoct the AC nupply befora making or braaking the
connootions to tho battory while ehirging. Do not opon or
disnauomblo chargor. Do not oporato chorgor Iltha AC nupply
cord in damngod or If tho chargor hoe rocoivod a shorp blow,
boon droppod, or othorwlao damaged In any way — rafar all ropalr
wark lo qualifiod parasannal. Not Tor uno by childran.

Attention: uwiner soulomont wur les bantarios 72V avoe un
algorithmo approprit av type apdclfiquo do bBoltorie - volro le
manuol. ©'outrue typon do battories pourralont dclator ot cousor
dos blensuron ou dammngoes. Lou boltnrion pouvant produlro dou
gaz ouplonives en pervios nornil. No jimalg fumor proa do In
bottorio et dviter toute dtincolle ou flamo nuo i proxdmilg do cou
dorniers. Fournianor [a bonno ventilntion lora du chargomant. Ne
jomalu churgor uno baltorte gelée. Prondre connalusonce dos
monurog do procaution npdcifiGos parlo fubricant de la betlaria, p.
ox.., vdrifior 8°ll taut enlovor loo bouchons doo collulos lory du
chargoment de lu bottorle, ot loo ok do chargomont
rocommunddn,

Informallon do Sdeuritd Eloetriquo

Danger: Rinquo de chocn dlectriquan. No pan touchor log
partioo non iwoldos du connoclour do aortio ou les bornon non
Inoléon do la battorio. Toujourn connooter lo ahnrgour O una prino
do courant miue i la torre. No paos ouvrir nl dosasnomblor lo
chargour ~ reforor loute roparations aux personnos qualiliés. Pas
4 'usnge doa onfonts.

perating Instructions

1 Aladyz ule a grounded cutal Whon uling an exInnuon card, MSd orddidivd vORiGe drops by uting a groundsd 3-mrg 12 AWG cord

2 Tho chargar wil automatically lurn on and go through a tharl LED (ngzster self-tet (Modet 9179a0u wid lpih a4 LED's in an up-guan sequénce and
Modue 81200 x we alamatretly Rugh 446 LED RED-GREEN) for two soconde H the chirges 8 connetod to ballery pack, a tiave curan! wd bo appied
WO @ enbrimurm vorage i ronehed 8 e chirger 8 uled in an ofbeard 8ppientan and Mo ChDIQEr i waing 10 be pgped (010 a BIRKY £AcK. the

CNAINg goMmIn nurder
(taum QUAPEEQY WianN Siuggod In1o Batioly pAcH)

i e duployed tor 11 seconds (a0e Check / Criange Cnarging Algoamint’) bafore unmeely dapitying 3a onder-votage loun

5

-~

Maintenance Instr
i

Onoe 3 memumn defory voltage = oxincnd. the charged wd ender the bu# charging cendant-cuoent siage  Modold 812-00x wol dupiay e cufrent lo Gie
BOHOrY on Gie bergranh and hoae! 912001 wid fran its LED GREEN off moto Tan en o Indiecnte <80 chargo smtut Tho mngh of charpe @me will vory
Dy how [DIQe 8na ey CODRING Mo BIIOTY PICY k. Be inpul vollge (the bigher. e balier). end ambunl temperturos (e lowar, the belten) i the inpul AC
WANGO @ low [Buaw 1CSVAC), Bign e chaigng powe! wE be reduted (o svad ah Mpul curronts (oo 812-x0c "AC LED and M2ow's 812100 ti angie
LED pom &asgh YELLOW). ¥ he amoiani waooralulo @ 0o QN 51on e chargng powil wid 3l be mduttd 10 MUNin @ monmurm (nternatl termperaturo
(Moo £12.x0x pbargroph fuanes and Aoces $12-ortx gnge LED Gnenhes YELLOW)

Winen Ge Sadiory i 0t approumizdely B0 stoto of chirpe. the by glage has compiied and an 2801 chargu indiaton @ gren (Medoes 912-a0ctum on
oie BOW LED and Moden 912000 1x w fimn o LED GREEN on more tan off)  In e nod phde inown as the ablorplon of conitant-witige phiita, e
tigtd 205 of eiarge 1 thon caturngd [0 Me totlory Tho chorglag cowd be tarmallnd bt G pont 8 he suhide requirat smnodidlo uasge, however,. s
gy retemmondad o wall undl 100% gwiga indiziien i ghon 1o aniwre maamurn SOBery cilploly and Mo

Alow aront NN cnargo’ phuie m nmt oppied [0 (01U ANY MIUMAN MILnm L6y alpacly (Modet 912-x0x wil futh tho *100%" LEO)

Whnan Modols 2120000 "1001° LED or Mooud 812ccix aing'e LED « coranuoutyy GREEN, 610 BOGeNoy ro compidpiely chargod The chuwrger miry noue bE
unpizaged tom AC ponar ([(aays pull 00 peq and nol cord (0 mdue ak of damige o o cord) i iofl puggod In. o darger wil avlomshicaly reswl a
compinie chargo cyclo € Gio batlory Gack vONLge Crops BEow 2 tnmurn vaitnge of 30 dayz his eapmed

i o fawit coturng ameEme during cramplng, 8 Ut mamuon i ghmn by RusNng RED wih 3 code conpendg to tho error. Thoro are acveml potad'e
condfong Wt genurats enors Same oo are 2anou ond maucs humin cMlananion ko el mioko the problem and then Lo roard e chalpe by
mnteruping AC power for ot leadt 15 seconds Otharg may be smgly raniient ang ws SUICMIACHEy (G201 whien Hie fdud conaton o ofmnaied. To
mMOLzao v enor cotunud B Ml Odeston wa fdah RED 2 aurnder of trnot pauso, and hon opeol.

[1 FLASH] Bubtigry Vorege Hatt aulo-roccnesd

[2 FLASH] Buaiery Vorage Low auto.recones

3 FLASH] Charge Tinooul e Ghorge 0 nol aampiie in e alioesd Smo. This may (ndicslo o prob'am with the batiery pack (valtage rof aliticing he
(ogua (el), of M the charper oulpul wits rmdudced Guo to Ngh amblant tampéralures,

[4 FLASH) Choex Batlery  the tation' pack coutd oot te telde erarfed up 1o Bie mirumum level requived for tw charmge to bo saried Thiy may tndizole thal
0NG OF MOID OIS IN e HIBAry pok B8 aho!tod o darmaged.

(6 FLASH) Qvar-Temparituly auto-rocovor Chacger niavs shutdoan dog Lo high hiermnal eeperture which hpiealy indites Bhare s nol sufoent dirfiow fot
co0Ing - 860 irnmiaton titwuciens 1) Charger wil redtart and charge to compiation # temparturo oomas witha aoapitd s

[0 FLASH] QuiQ Fau an intormal feur hay been oetectod F Faul 6 o 2pain duplinssd afler nierrupting AC powur for o loas! 18 seccndn he drarper mudt
Ce brought to @ qubified senico dapot

ons

For floodad Wwad-nod batnrien. rogulnry ehook wator levels of soch butiery call alter charging and ndd duatiind watoer as required o lovel specfiod
by boltery manufocturar, Fellew he maintonance and salely inatructions mcammanded by te botlory manutacturer.

Itake sure chnegor connectons (o bollery lnrminale 010 gt and clean

Da nol exposa chargor to ot dirt. mud o 1o direct heavy wolnr spraying whon deaning vehide

Soo Bip aido for Producl Spocificationo and Inatallation Inetruclions fof qualdied personnel.
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DC Owput - noe Operating Inotructionn hochanical

[ QuiQ Modol: 812- 241x dewx | B | 72w [ Allmodols
Vallapo-nom (V) T 2 0 28 72 Cimoniiong |  260x24.5x11.0on(11x8.7x437)
Voltago-max (V) 36 | 604 672 100 ~ Velght j <5 %g (<11 [be) w/ nlnindord oulpit cord
Currant-mm (A) 25 4 18 | 12 Enviionmontal | ?"505”'01 lPag
Balory Type Spodiic to selacled plgoritim TO'[?H,?I;'}HI?I{(I'I?UVU -10°Cto ;33\2 5;’26 F{:;;:?U f?: duratod
Ruevorse Polarity Electionic protection - nuto-rasel SlOI;J(]_(l_TW—:JSO;E lc_> s (.--1[)‘F T 1657F) i

Ui f

Snon Circuil Eloctronic curtant &mi) AC nput connectar | |§_c3_3mc1-1 (roquiro =1 Bm localuad cors)
AC Input OC oulpul cennector OEM 3pedfic w/ 12ZAWG wirg

| All modoly
Voltngo-max (Vime) 85 - 265 '@ﬂulﬂ!orsy =

- aloty
Froquoncy (Hz) 48 - 65 .
T — = N -172- Sofoty of Appli I

- Curmant-max (i}ir]l})i 7M_1_2’L@ 104VAC (mducod 20'5(104\[)— ) 5[_???%?239 . 29—._12%%1-}{:?{%:%?;::[5:lé(:]%:n:g:ﬂu'97
LI, D L i R R UL\‘G)(M 2nd Ewsition Industnnl Elmlor{.' C-hn!ﬂ(n -
Al Al 0 B U TR CSA.CZ222 No, 107 2 Buttory Chargors- Induslrinl

C222 . 5

Oporation [ Emiuslons

[_Chorgor Modol: 912- x0x (10 LED) xcix (1 1LEO) FCG Parl 18/1CES 003 Uninlontional Radiators Clats A
ﬂc,QN\if Sold YELLQ:'_Y__ il EN 55011 Radio dBturbonce chomclorstics (Clats A)
f\c Low _| Flosh YELLOW [ Flash Y—E“LQ\L— EN 61000-3-2 ~ LimYts fer harmonic curtant emioions.
Ihoaupl:Eulback __ | FlashiBamraph FlEalisgEL Lo EN 51000:3-3 Limits of voltage Ructualions and ficker
=801 Charge Indicalor - Shor Flosh GREEN L Immunity |
>80% Chorgo Incicator | Sokd YELLOW | Long Moun GREEN EN 651000-4.2 Elecimstntic dnchme immuniy
100% Chargo Indicator | Sold GREEN | Sofd GREEN EN 61000-4-3 —‘ _ﬂaismdA_HI_LE;OEI_Y_IEILI()-I;-{-J‘,‘.“E'l‘-':_-|fTI_'“.lEI'W:
founigdieror = | FIehRED FaxiiGEE EN 61000-4-4 Elocirics) fs! 110nsIonUbUME (Mmunity
DC Ammeter _— (I Lo EN 61000-4-5 Surge Immunity
Bol Tamp Compungation | Optional TEN61000-4-6 i Gonduciud ':r—“m“mw
htaintonunco hlodo Aute-restarnt I V<2 1Wpc or 30 days elnpso EN 61000-4-11 o \i&mga_meB:T;. \rth_uner

T i 1A

Installation Instructions =
WARNING: Tho output of chargara with graater than 4BV may Charger NC 0O GRN — Intertock
pooe nn enorgy and/or ahoch harard undor normitl uso. Thooo Intomp! NO O P - o Hg
unlta muut bo Inutallpd [n tho hout ogulpmaent in such a Oulpul —O RED
mannor that the output enblo and battory connocllons aro lF——+—— g
only nccopalblo with the une ol a ool by qualifiod poroonnol. Figure 1 BLKAMWHT

1) Detormine Mounting Locntian:

Viévio (to soalod noture allema the charger to bo mountod viruaty
nnywehare, the cho'ce of mounting tocntion and arlontition is
guirmoly imporwnl. For oplimum perfermance and shorles
churgo mas. mount e chargur in an aren with adbqualo
vantintion. The charpet should also be mounlod (0 an areo thol
Wil be rolalvely lroe of ol gifl. mud. or dusl since aocumulations
wlthin tho fing of the chargor wi@ roduce helr hool-dialpsling
quattios. Oplimal cooing Buo ocaurs wion the chargor (s
mountod on @ horronidl suiface win tho Sna versenl. More
alrNeorer rom below e chstger will nolg cool e fing. so mounling

4) Ghack I Chango Chargling Algorithm:
Tho charger comoeu preloudud nih algonthms for balleries as detni'ed in Toble
1. Il your spodfic butlbry model 8 not tited. ptease eontacl Daeltn:Q.

Each fimo AC powor 18 appliod with tha ballery paok NOT connactad. o
churgot nnlors an algorithm selecl/didplay modao for upproximutely 11 sgeonds.
Ouring his Yme, the curont Algorithm 8 i3 indicntod on e "80%' LED (blodels
912-0:x) or 0n e single LED (Modeis B12-acix). A dingle diglt Algoninm 2 ts
indicniad by e numbar of dENks yopnrniod by o pause. A twa digh Algorithin 8
is indiculod by Ino numbar of blwg for the lirpl digil followad by a ahon peusa,
en Ma number of bniy for o aocond digit (oYawed by 8 longor pousa.

To choek / change e chorglng afgortum:

abiove open atena or arag »ih culouts for aiifiow @ desimbte. Al Balto o
Contol Deltn-Q lor informption on othar mounling oriantntlons o) E&?ﬁﬁ:ggﬂ.glﬁ Elczﬁfr(;’;-ﬂ.“;ﬁ)plr AC gﬂ WD
Az the chargor oy gol hot in operation. the chargor must be ;‘}m\'ﬂr and phoe tho LED lnui fiie a5 Concorde 2exih AGIA
inotatod such it rigk of contaet by poople 8 raduced. The Algoriim & wil ovspiay for 1 e p— Z7 Cronwn OR325 dvidl
chorgor's AC plug must bo feciled at lonsl 187 nbove the lloor/ b) To chunpe mgonliun {bUchipoitve d 25 Dokn 8GGC2 Gol
ground surfpce snd he stalus ditplay must be vilble lo the usor. connoclor during me"l 1 sucons duplay 11 | gonetic Rooded CP gv/al
2) Mounting Procodure: potod 1o Bie batlory packs potitivg 8 Concorde 1oh AGW
Klounl e chargar by ho mounting plate wing sppropiialo tonminal for 3 seconds und thon ramove 7 Trojan J3G5 dV/idl
fustonorg (e, 1647 or MG wilh locking hindware). For UL2202 - e Agotithm & wal advanco onor 3 =] DEXA BG31 Gel
comptanco. a 12ZAVWG graun bonding witd »iin ring lerminils seconds. Ropool untd deisud Algosihm 5 Tiojan 30XHS
mugl be nitached from e bending stud located on the lront of tho # is digplaynd. A 30 sucond limooul is 4 US Buottery US2200
chargor [ientfiod by =) 1o the vehida flume. The vohitio odandad (or avery incrormont. 1 Trojan T-106
connecion Mmusl be made wiing cormodion roaatunl hunhvarg Incrumanting boyond the last Algorithm Tablo 1.
(0.9.. 8 810 31MI6E stval muching scrow with al leos! twa movag buck (o the fimt Alganm.
moys of angapemont and, Il toquitgd, A painl plorcing waohor). Aforgosigd Algorithin 8 & duplayad,
louch tho chargor connpelor 1o the baltery positiva until INo oulpul riloy 1s

3) OC Ballory Cannoclion Procodure: honrd to alizi (~10 saconds) — plgolimm i now In permanent mamory.
) Tho groan wio outputs bottary veltage when tho charger isnol - ¢) Rumove AC powar lram the chatgor and reconnoct o chargor politva

plupgod 1o AC 1o provide an inlatiock unclion - soo Fig. 1. 1f connoctor 1o Mo botiory pock. It s bighiy rocommended 1o chack o nany

unod, o uouraupplind 1A tat-blow eitornnl fune nwot be chongod plgorthm by ropeabing stop 4) obove,

nutnllod Infino to provant dnmago. Shorting or dmiwing

moro than 1A moy doamagoa charger ond vold tho warranty. Prodoel warranty k4 two years - pledsae contact dealer of origlnal equiprmint for narmnty
b) Socuraly faslon ho blaek ring tarmunnl {tom the charger (o tho sorvice.

nogoliva lorminal (7. NEGQ™. NEGATIVET) of o ballory pOSK.  jote: Thie ks o Clats A product. [n a dorntdtic ofrdroamtnt thiz product mey caute radio
¢) Chock thal the cofrie ehime aganinm & being usod —forlg  intorferanco, In which caie the uter mzy be required lo take adequate raciuro.

suction ) Sucuraiy fmalun Ko md (g 101ONN0l 1o he pONENE g 3005 © Detta-Q Technologles Corp. All ights reserved. PR: 710001 Rov 1 V1,10
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Standard Torque

Ty BOLT CLAMP LOADS
l _ Sugaested Assambly Torque Volues
I USS /SAE GRADE 5 USS/SAE GRADE 8
DINMETER Tinsau Proar Coamr 5T Turesanr Proar Cuawr Tentaen
L THREADS Smanm Lo Losm D Lusnscams STt Lows Lo Der Lunascans

PER INCH M. P5l LB 1] Fria LB Mo, P51 I} 1] FTLE FTLB
/420 110,060 21 2010 B 83 150060 3500 2850 12 g
|| o | siwe | e | w0 | 72 | isew | 430 | sm0 | 10
51418 120,060 4450 340 17 13 150, (0 6300 4,100 u I8
4 120,060 4,500 a7 19 14 150,000 6,550 5,100 i 1|
B4 120,00 6,400 4550 30 i} 150,000 5,300 ,580 45 15
4 | 30060 7450 5400 B el 150,000 10,500 7560 50 35
171614 120,650 5,050 & 780 0 X% 150000 128060 5,550 T0 ]
m 120,060 10,100 151 55 40 150004 14,730 10,450 20 £
11213 | 20,600 12100 9.050 15 55 150,000 I7 00 12750 110 1]
n | lme 15408 we | B &5 150,000 19,30 14,400 13 %
F1417 | 0 EE0 15,508 11,500 110 a0 150,0(0 71,608 16,350 154 1o
18 | 70,000 i7.306 12550 i 70 150.0(0 44080 18,230 1 j30
5811 20,000 15,200 14400 150 1o 150,060 6 mas Fil! 180
18 120,000 20,800 16350 |10 130 150,040 a0 3,600 0 180
kIS | 20,000 75,400 21,300 Tl il 150 020 0,160 0100 38 780
16 | 20,060 31,700 80 g i 150,000 HELD 33504 420 30
1/89 120,050 3,300 AS0 410 i 150050 55400 41,450 &00 450
14 20,000 43,300 31450 40 30 150,040 81,100 45,800 &0 b1
-8 120,000 51,500 LD il 420 15000 TLnn 54500 §10 1)
14 | 20060 S7.700 43350 T 500 150,0ta 81,500 &1,100 1,00 740
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