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General Specifications

Battery Specifications

Maintenance Free (Gel Type) Battery

Description Specification
Type Number 8G31
Voltage 12
Cold Cranking Amps (CCA) @ 0° F 550
Approximate Weight Lbs (Kgs) 71.7 (32.5)
Dimensions (LxWxH) In (mm) 12 *¥1x6 34 x9*® (329x171x238)

Flooded (Water Filled) Battery

Description Specification
Type Number 31XHS
Voltage 12
Cold Cranking Amps (CCA) @ 0° F 550
Approximate Weight Lbs (Kgs) 67 (30)
Dimensions (LxWxH) In (mm) 13x6 ¥ x9Y? (331x171x242)

L ubrication Specifications

Description Part Number Ford Specification
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Electrical Grease

F8AZ-19G208-AA

WSB-M1C239-A

Torgue Specifications

Description Nm L b-Ft Lb-In
Accelerator pedal bracket bolts 24-31 18-22
Battery hold-down strap bolts 24-28 18-20
Battery hold-down strap nuts 8 70
Battery hold-down bracket 24-28 18-20
Battery charger bolt 24-28 18-20
Battery cable clamp nuts 12-15 107-132
Battery cable to contactor nut 8-10 71-88
Brake lamp screws 2-2.7 18-23
Bumper bolts — Rear 3.3 29
Contactor lower cable nut 8-10 71-88
Contactor upper cable nut 8-10 71-88
Chassis connector bolt 24-31 18-22
Front turn signal bracket bolt 24-31 18-22
Front turn signal bolts 8-10 71-88
“H” frame bolts 20-30 15-22
Headlamp bracket bolt 24-31 18-22
Headlamp to bracket screws 3.3-49 29-43
Heater/defogger contactor cable nuts 8-10 71-88
Heater/defogger switch nuts 1.75-2.25 15.4-19.9
Heater/defogger bracket bolts 23.3-31.7 17.1-23.3
High mount stop lamp screws 3.3 29
High mount stop lamp lens screws 19-27 17-23
Horn bolts 23-31 17-22
Instrument cluster gauge screws 0.85-1.15 7.5-10.1
Multifunction switch screw 2.5-3.7 22.1-32.7
Rear turn signal screws 1.9-2.7 17-23
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Description Nm L b-Ft Lb-In
Steering column shroud screws 2.7-3.7 23.8-32.7
Washer bottle bolts 7-10 62-88
Wiper motor upper bracket bolts 24-28 18-20
Wiper motor to lower bracket nut 5-7 45-61
Wiper motor lower bracket bolt 5-7 45-61
Wiper motor shaft nut 4-5 35-44

Description and Operation

The main functions of the electrical system are to power and move the vehicle. The main
components of the electrical system are the six batteries, wiring harnesses, motor, motor
controller and instrument panel gauge.

There are six 12V batteries connected in series. 72V power is supplied to the charger at all times,
even when the service disconnect switch isin the OFF position. Low amperage 72V is supplied
at al times to the motor, motor controller and gauge. When the drive mode selector switch is
moved to the R (Reverse), D (Drive) or T (Turf) position, the instrument cluster gauge supplies
the +72V power to the motor controller, which in turn closes the contactor coil. High amperage
is supplied through the closed contactor contacts to the motor controller. The motor controller
then supplies regulated power to the motor to move the vehicle.

The battery-charging rate is determined by type of battery selected viathe instrument cluster
gauge and ambient temperature. A temperature sensor located by the battery pack reads the
ambient temperature around the battery pack. When the temperature sensor reads extremely high
ambient temperatures [120°F (49°C) or higher] the charging rate will be limited to 8 amps until
the temperature reduces in turn increasing the amount of time necessary to charge the vehicle.
The type of battery selected in the instrument cluster gauge must correspond to the type of
batteries installed in the vehicle. Damage to the batteries could occur if the type of battery
programmed in the instrument cluster gauge isincorrect.

The motor controller monitors battery pack voltage while the vehicle is being operated. If the
battery pack voltage drops below 68V while driving, the vehicle will continue to operate, but
will not restart. A Diagnostic Trouble Code (DTC) will be set if the key is cycled OFF, and then
to R, T or D. The motor controller is programmed not to alow the vehicle to operate if the
battery pack voltage drops below 68V . If the battery pack voltage drops below 55V, current to
the motor will be limited and the vehicle may cease to operate.

The motor controller monitors avariety of parameters during driving. DTCs related to motor
controller faults are covered in the Diagnosis and Testing subsection of this section. The motor is
connected to the motor controller by four cables: Al and A2 (armature) and F1 and F2 (field).
These cables must be properly attached in order for the vehicle to operate properly.
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Battery lifeis determined by capacity. Battery capacity cannot be accurately measured by any
equipment availablein the field. Load testing and measuring cold cranking amps (CCA) will
however allow an assessment as to whether a battery has a suspect cell.

To maximize battery pack life, the capacities of the individual batteries must be closely matched.
Within the first 50 cycles (approximately one month in service), battery capacity remains
relatively constant. After this point, however, battery capacity will begin to drop. A pack, which
contains batteries of widely varying capacity, will experience premature failure. For this reason,
individual batteries may only be replaced within the first month in service, and replaced as a
pack after that time.

Low voltage (12V) power is supplied from the DC/DC converter for lighting, horn, turn signals
and instrument cluster gauge backlighting. The horn, brake lights and hazards are powered at all
times. Vehicles equipped with the optional powerpoint are equipped with a second DC/DC
converter than powers only the powerpoint. The optional powerpoint is powered at all times.

When troubleshooting the electrical systems, always remain aware of the systems, which are
powered under the conditions existing during testing. When performing diagnostic procedures on
the vehicle when the vehicle power has not been turned off, use High Voltage Insulated Gloves
100-F036 or equivalent and Face Shield 100-FO35 or equivalent for protection. When replacing a
component on the 72V harness or interfaced to the 72V harness, turn the vehicle power off using
the Power Shutdown Procedurelin this section to avoid risk of electric shock or injury while
working on the vehicle. When

Regener ative Braking System (RBS)

The vehicle is equipped Regenerative Braking System (RBS). The RBSis designed to utilize the
vehicle' s forward motion to generate electricity and partially recharge the batteries for a nominal
increase in driving range. The RBS works when you are not applying the accelerator. Once the
accelerator pedal isreleased, the vehicle automatically and slowly decelerates. This deceleration
is caused by using the spinning motor as a generator to create electrical current. This recharges
the battery pack and slows the vehicle. The RBS works only when the vehicleistraveling at 18
mph (29 km/h) or greater. When driving down hills, regenerative braking may be used to
maintain speed while recovering energy similar to the way engine braking istypically used.
When the battery is fully charged, regenerative braking is eliminated to prevent overcharging of
the batteries. Regenerative braking does not take the place of the standard friction brakes; it only
assists them.

CAUTION:

If the battery pack isfully charged, RBS will not be enabled because the battery pack
cannot accept the additional current. The contactor isdesigned to open if the battery pack
voltage exceeds 95V. Avoid driving situations wher e you will be driving down steep grades
with afully charged battery pack or the drive system and RBS will shut down. The
standard braking system is not affected but speeds may exceed 25 mph (40 kp/h). If this
should occur, apply the brakesto reduce and maintain speeds below 25 mph (40 kp/h).
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Acids
WARNING!

LEAD-ACID BATTERIES CONTAIN SULFURIC ACID. AVOID CONTACT WITH
SKIN, EYESOR CLOTHING. ALSO, SHIELD YOUR EYESWHEN WORKING NEAR
BATTERIESTO PROTECT AGAINST SPLASHING OF THE ACID SOLUTION. IN
CASE OF ACID CONTACT WITH THE SKIN OR EYES, FLUSH IMMEDIATELY
WITH WATER FOR A MINIMUM OF FIFTEEN MINUTES AND GET PROMPT
MEDICAL ATTENTION. IF ACID ISSWALLOWED, DRINK LARGE QUANTITIES
OF MILK OR WATER, FOLLOWED BY MILK OF MAGNESIA, A BEATEN EGG, OR
VEGETABLE OIL. CALL APHYSICIAN IMMEDIATELY.

The battery pack is composed of 6 12-volt lead acid batteries wired in series. These batteries are
similar in design to the battery in a gasoline-powered vehicle. The batteries contain sulfuric acid,
which can cause severe skin or eye damage if allowed to contact these areas. Follow all safety
precautions outlined in the EV-Specific Precautions prior to working on the battery pack.

WARNING!

BATTERIESNORMALLY PRODUCE EXPLOSIVE GASESWHICH CAN CAUSE
PERSONAL INJURY OR DEATH. DO NOT ALLOW FLAMES, SPARKSOR
LIGHTED SUBSTANCESTO COME NEAR THE BATTERIES. WHEN CHARGING
OR WORKING NEAR THE BATTERIES, ALWAYSSHIELD YOUR FACE AND
PROTECT YOUR EYES. ALWAYSPROVIDE ADEQUATE VENTILATION.

Electric Shock
WARNING!

THE BATTERY PACK ASSEMBLY CAN DELIVER IN EXCESSOF 72VOLTSOF DC
POWER. IMPROPER HANDLING OF THE BATTERY PACK CAN RESULT IN
INJURY OR FATALITY.ONLY AUTHORIZED PERSONNEL TRAINED TO WORK
WITH BATTERY PACK COMPONENTSARE PERMITTED TO HANDLE THE
BATTERIES.

There are two €electrical systemsonthe EV. A 72V high voltage system is used to power the
motor/gearbox. Orange color or orange wrapping on the harness bundle identifies high voltage
wiring contained within the bundle. Components that have larger connectors, orange coverings
on the wires, or warning labels contain or carry high voltage. A 12V system is used to operate
the standard systems such as headlamps, windshield wipers and turn signals. These components
should be treated with extreme caution. Do not perform any service on them until all system
warnings and cautions are read and understood.
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Key Replacement

The keys for the TH!NK neighbor require special adapter kits to cut new keys on existing key
cutting machines. When using Rotunda Exacta Key Machine 011-00215, or equivalent the
Rotunda TH!NK Neighbor AE Exacta Accessory Kit 011-00270 should be used. When using
Rotunda 029A Key Machine Code & Duplicator 011-00263, or equivalent the Rotunda TH!NK
Neighbor 029A Accessory Kit 011-00271 should be used.

Energy Tips

The range the vehicle can travel is affected by:

»  Theuse of vehicle accessories.

e Driving habits

e Typeof tire (Turf tires reduce vehicle range)

*  Weather conditions.

e Ageof battery pack.

e Climbing steep terrain.

e Driving off-road.

To maximize the vehicle' s range, follow these steps:
*  Keepthetires properly inflated.

Keep payloads aslight as possible.

* Avoid frequent full throttle usage.

e Maintain a steady speed while driving.

e Cruise at moderate speeds.

*  Select routes that minimize the number of starts and stops encountered.

»  Chargethe vehicle after every use.
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EV-Specific Precautions

When working on the 72-volt system the following precautions must be taken.
1. A buffer zone must be placed around the vehicle.
2. Rubber insulating gloves must be worn.

3. A faceshield must be worn to shield the face and protect the eyes from electric arc.

Safety

Throughout this service manual there are paragraphs that are marked with atitle of WARNING,
or CAUTION. These special paragraphs contain specific safety information, and must be read,
understood, and heeded before continuing the procedure, or performing the step(s).

WARNING!

A WARNING INDICATESAN IMMEDIATE HAZARD, WHICH COULD RESULT IN
SEVERE PERSONAL INJURY OR DEATH.

CAUTION:
A Caution indicates conditions that could result in damageto the vehicle or other property.

A third special paragraph that appears throughout this service manual is marked with the title of
“Note”

A “Note” is aparagraph that describes essential service or maintenance information that rel ates
to aparticular step(s) or procedure. The “Note” must be read, understood and heeded before
continuing with the procedure, or performing the step(s).

Note:

A note contains additional information to make the procedure, or step(s), more easily understood
or implemented. Or it may contain essential maintenance information to assure proper operation
of the vehicle.

Rubber Insulating Gloves Testing
Note:

The rubber insulating gloves that are to be worn while working on the high voltage system are
rated for use on equipment of up to 1000 volts. They must be inspected before each use and must
always be worn in conjunction with the leather outer glove. Any hole in the rubber-insulating
gloveisapotential entry point for high voltage.
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1. Roll the glove up from the open end until the lower portion of the glove begins to balloon
from the resulting air pressure. If the glove leaks any air it must not be used.

2. Thegloves should not be used if they exhibit any signs of wear and tear.

3. Theleather gloves must aways be worn over the rubber insulating glovesin order to
protect them.

4. The rubber insulating gloves must be class”O” and meet all of the American Safety
Testing Materials Standards.

Buffer Zone

Note:

The buffer zone is required only when working on the 72-volt system.
1. Position the vehiclein the service bay.

2. Position four orange cones around the corners of the vehicle to mark off a 1m (3ft) perimeter
around the vehicle.

3. Do not allow any unauthorized personnel into the buffer zone during repairs involving high
voltage. Only personnel trained for service on the high voltage system are to be permitted in
the buffer zone.

10
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The service disconnect switch location was modified mid year. Refer to the following.

LEL101_A

ltem Part Number Description
1 10718 Battery Mounting Strap
2 10755 Battery Mounting Bracket
3 10655 Battery (one of six)
4 14B298 Motor Controller
5 14B280 Motor

11
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ltem Part Number Description
6 7002 Gearbox
7 14B267 Contactor
8 Part of 14401 Service Disconnect Switch
9 -- Battery Mounting Strap Bolt
10 10753 Battery Mounting Strap
11 10B689 Battery Charger
12 13832 Horn
13 -- Relay - Horn
14 - Fuses
15 -- Relay — DC/DC
16 14B227 DC/DC Converter 1 (standard)
17 045D27 Instrument Cluster Gauge Face Plate
18 14B227 DC/DC Converter 2 (optional)
19 Part of 22050 Drive Mode Selector Switch
20 19N236 Power Point — Optional
21 -- Battery Pack Negative
22 - Battery Pack Positive

12
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Fuses/Relays
The fuses and relays shown are located at the front of the vehicle. Remove the hood to access
them.
O
LEL114_A
ltem Fuse Amp Description
Rating
1 - Relay - DC/DC
2 20A Brake, Flasher, Horn
3 20A Lights
4 10A Wiper, Washer
S -- Horn Relay

The 400A megafuse located under the seat stanchion cover is not serviced separately. When
servicing the 400A megafuse, you must replace the 400A megafuse and the attached harness as
an assembly.

13
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Switch shown in “ON” position.

Section 4 Electrical

LEL151_A
ltem Fuse Amp Description
Rating
1 30A DC/DC
2 30A Charger
3 10A Control (motor controller/gauge)

The optional power point's fuseislocated at the front of the vehicle. Remove the hood to access

it.

LEL124_A

Flasher relay islocated on the bottom of the multi-function switch within the steering column

shroud.

14
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Warning L abels
The vehicle is equipped with nine different warning labels. These labelsareto assist in

preventing damage to property or the personal injury or death. The following art illustrates the
locations of the warning labels along with their verbiage.

Seat Stanchion Warning Labels

L
Front
LGI116_A of Vehicle
ltem Part Description
Number
1 00014 | Parking Brake Warning Label
2 00014 | High Voltage Warning Label

Parking Brake Warning Label

A WARNING

To avoid serious injury,
death and/or property
damage; Always engage
the parking brake before
leaving the vehicle.

FULA-TATET-RA

LGI110_A

15
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High Voltage Warning Label

Haph #aEBEE SOTFEIHTLE PSR e SAPHY CETENTrET &1

coums cenid snd'or savican njery. [nsuss beiisry poaer ssice
gl Tiesd pour Theser Guice before sy soTvice e stienoed.
[z v pme jumoe eakles: e

LGI111_A

Roof Warning L abels

Front

LGI117_A of Vehicle

[tem Part Description
Number

1 00014 | Slow Moving Vehicle
Warning

2 00014 | High Voltage Warning
Label

16
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Slow Moving Vehicle Warning

To avoid serious Injury, death andior property damage:

= O pof grcwed e 21 MPH maxarum speed il of Lhis sebicie

& bl che wehicds S iesterks el ol il LEeniTan dai s

= g cawlion on resdweys s @i wsicla mey couss 8 haoes F E impedas bre®ic.
& i ey D S R0 W GRS N iRl ing 1ianks

= Eaap ol parts of your cody ineids se Fehich.

= B milh o pr End @Rmips geer yowl galily el

——

LGI109_A

High Voltage Warning Label

This n @ high 7 ¥ Baricus injury, deal® a=d
ar proprty derege mery neeak F iR veficis B el propetly used, charged ar
warwiced an winted in your Jwner Juide. Nesd yoor cener guida prioe B use,
cRarging =r smrvicing i vehicle. Do roi deil ool or medily sy ger ol thim

ma higs wiring & Dz = i joreper coblas. Oalp
churgs thim sehicls wih sn spororesd G0 cord s pizied in pour owrer guids.

LGI112_A

Seat Stanchion Support Warning L abel

—

e
Front
LGI119_A of Vehicle

17
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Service Disconnect Switch Label

(¢ \!
ON

®F

SERVICE ® U
3 SWITCH < S
®E

OFF

Refer to Owner Guide Or Vehicle
Service Manual.

XXXX=XXXX~ -AA

\ /4

LGI106_A

Service Disconnect Switch L abel

The service disconnect switch label islocated directly under the driver seat on the seat stanchion
H-support.

( FUSE SERVICE

veoo "

Refer to Owner Guide Or Vehicle Service Maral 2E38-104A76-AB

I nstrument Panel Charge Warning L abel

Front
LGI133_A of Vehicle

18
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Charge Warning L abel

HIGH ¥OLTAGE CHARGE PORT
Ta wrad poer e Feroun mjary. daeit e
[ flerraspr lrlioea e nafras foey
1 Lom el e il Ak g o el e 0
[r L ey P =
F. rmel ras i of GFEF s 5T YA prasasn
rerermtia
T Wity porme i

S M B ol VT il Ol 3 8 alde] a08

« g i B (R Pt &
L e btk S G O Ol v Sl e T

=

Aprmrreer | |=alnad m=.

1 Preaa bl Clons s T o] ioachind

§ Wiy T poes Indcaion igh or ne GFECH reacus

B Farsoss OFJ ooe e e (8l WG paoasdes
TECETEC

i Plgracey 0P med b P vafel e

i yn s
B L L AT BT RS

LGI108_A

a

Har ness Routing

Low Voltage Wiring Har ness

Section 4 Electrical

LEL104_A

e = |

i

1,!\/

L \\_«

e —— | I
1 - 5
.Plf ] - ek

Y Front of
l Vehicle

i3 —Q”,-
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High Voltage Wiring Har nesses

Section 4 Electrical

The service disconnect switch location was modified mid year. Refer to the following.

&=

Front of
Vehicle

Y 4

LEL120_A

[tem Part Number Description
1 14401 Low current high voltage wiring harness
2 14401 Motor controller harness
3 14401 High current high voltage wiring harness
4 14401 Battery interconnect harnesses

20
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ltem Part Number Description
5 14401 Mega-fuse and wiring harness assembly
6 14401 Power point wiring — Optional
7 14401 72V harness
8 -- Service disconnect switch

Front of
Vehicle

LEL105_A

Battery Charging

Battery charging uses 120 volt AC 15A service. The GFCI (ground fault circuit interrupt) charge
cord supplied with the vehicle plugs directly into the charge inlet located to the left of the
steering column on the front kick-up. Approximately 8-10 hours are needed to replenish a 20%
(one bar showing) charged battery pack. Charge the vehicle whenever the state of chargeisless
than 80% (four bars showing), to maximize the travel range and prolong the battery life.

The battery charger receives 120 volt AC power from an external standard grounded 3-prong
15A outlet and convertsit to DC energy. The battery charger only operates when a GFCI charger
cord is plugged into your vehicle. If the battery charger detects AC current (from the GFCI
charger cord), the vehicle cannot be started or driven.

WARNING!

THERE ARE GASESAROUND THE BATTERIESTHAT CAN EXPLODE IF
EXPOSED TO FLAMES, SPARKS, OR LIT CIGARETTES. THE AMOUNT OF GASIS
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INCREASED DURING BATTERY CHARGING. AN EXPLOSION COULD RESULT IN
PERSONAL INJURY OR VEHICLE DAMAGE.

WARNING!

BATTERIESCONTAIN SULFURIC ACID, WHICH CAN BURN SKIN, EYES, AND
CLOTHING, IF CONTACTED.
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WARNING!

DO NOT CHARGE THE BATTERIESWITH THE WEATHER ENCLOSURE CLOSED
OR THE VEHICLE COVER IN PLACE. A BUILD UP OF HYDROGEN GAS CAN
RESULT WHICH CAN EXPLODE. THE CHARGING AREA SHOULD BE WELL
VENTILATED.

CAUTION:

If the vehicleisallowed to sit in conditions of -6°C (20°F) or lesswith a state of char ge of
20% (one bar showing on gauge) or less, the batteries could freeze. Allowing the batteries
to freeze may cause per manent damage to the batteries and per manently reduce their
capacity. In cold conditions, place the vehiclein an area greater than 0°C (32°F) and allow
it to warm up before charging. Never chargethe vehicleif the batteries may be frozen.
Allow the batteriesto warm above 0°C (32°F) first, then charge.

CAUTION:

Do not park and leave the vehicle with discharged batteries. The batteries could discharge
to the point where damage could occur and the battery charger will not charge.

CAUTION:

If the battery pack isfully charged, the Regenerative Braking System (RBS) will not be
enabled because the battery pack cannot accept the additional current. The contactor is
designed to open if the battery pack voltage exceeds 80V. Avoid driving situationswhere
you will be driving down steep gradeswith a fully charged battery pack or the drive system
and RBSwill shut down. The standard braking system is not affected but speeds may
exceed 25 mph (40 km/h). If this should occur, apply brakesto reduce and maintain speeds
below 25 mph (40 km/h).

Diagnosis and Testing
Diagnostic Trouble Code Information

Description and Operation

The instrument cluster gauge has the ability to detect and display diagnostic trouble codes
(DTCs). The DTCs are of great value to the service technician in finding and repairing vehicle
concerns. The instrument cluster gauge stores the 20 most recent DTCs in memory. A complete
list of DTCsis provided below.

When retrieving DTCs, record each of the DTCs displayed. Upon completion of the diagnosis
and repair required for each DTC, clear the DTCs from the instrument cluster gauge. Refer to
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m Once the DTCs are cleared, operate the system and recheck for

Retrieving and Clearing DTCs

To retrieve DTCs, set the park brake and perform the following:

1. While pressing the Select/Reset button, place the drive mode selector switch in the Drive
position.

2. Release the Select/Reset button within 5 seconds. The battery state of charge indicator and
the most recent DTC will be displayed.

3. Pressand release the Select/Reset button to scroll through the DTCs. The most recent DTC is
displayed first followed by the next most recent DTCs.

4. Toclear DTCs, press and hold the Select/Reset button for more than 3 seconds.

5. To exit Retrieving and Clearing DTCs, place the drive mode selector switch in the OFF
position and either press the Select/Reset button or wait 10 seconds.

The DTC(s) and the odometer reading at which each DTC was set, along with the service
required (wrench) indicator, are the only items displayed when the instrument cluster gaugeisin
Retrieving and Clearing DTCs mode.

Diagnostic Trouble Code (DTC) Chart

DTC Description Reference

05 Accelerator potentiometer switch failsto close. W

06 Accelerator potentiometer pedal is pressed with m@
no direction signal given to motor controller.

08 Accelerator potentiometer input voltagetothe | REFER to
motor controller is greater than 1.25V on power- | [Potentiometer
up after initial drive mode selector switch

closure.

09 Both the forward and reverse direction switches | REFER to |I nstrument |
are closed at the same time. ICluster Gauge,

11 Accelerator potentiometer switch closed on REFER to
power up after initial drive mode selector switch | [Potentiometer
closure.

24




TH!NK neighbor

Section 4 Electrical

DTC Description Reference
15 Battery voltage is less than 68.3 volts at initial REFER to
drive mode selector switch closure.
16 Battery voltage is greater than 86 volts at initial | REFER to
drive mode selector switch closure.
21 Accelerator voltage istoo high. REFER to
M otor Controller
23 Motor field current is high on start-up in the REFER to[Motor and ]
reverse direction. IMotor Controller|
24 Motor field current is high on start-up in the REFER to[Motor and ]
forward direction. IMotor Controller]
27 12V busistoo low. REFER to[Motor and ]
IMotor Controller|
41 Open thermal protector (TP) or transistor over- REFER to[Motor and |
temperature. IMotor Controller|
42 Motor armature offset voltage too high. REFER to
M otor Controller
43 Motor armature offset voltage too low. REFER to[Motor and |
IMotor Controller}
44 Armature transistor did not turn off properly. REFER to
Motor Controller]
45 Armature transistor did not turn on properly. REFER to
Motor Controller|
46 “Look Ahead” test for A2 voltage lessthan 12% | REFER to
of battery voltage. M otor Controller|
49 Motor field current is too low during the Run REFER to
mode. M otor Controller|
51 Capacitor voltage is low before the line REFER to
contactor closes. M otor Controller
57 Controller “motor current sensor” input too low | REFER to

while running.

M otor Controller|
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DTC Description Reference

66 The field current exceeds the current limit of the | REFER to
field transistor. Motor Controller]

76 Capacitor 1C voltage too high during REFER to
regenerative braking. M otor Controller

77 Capacitor 1C voltage too high during motoring. | REFER to
M otor Controller

90 Motor thermostat is open during control REFER to[Motor and ]

operation.

M otor Controller]

Basic Troubleshooting Information

Description and Operation

Basic Troubleshooting Information is a series of troubleshooting flowcharts and pinpoint tests
that may be useful in diagnosing certain vehicle or system concerns. To diagnose any of the
following symptoms, refer to the corresponding troubleshooting flowchart and follow the
diagnostic steps provided.
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Troubleshooting Flowcharts

Vehicle No Enable Troubleshooting

No

Turn the service
disconnect switch on.

Is the service disconnect switch turned on?

Yes
Is the vehicle battery pack voltage at least 68.3 volts? No Charge the vehicle
battery pack.
Yes
Are the 23 pin motor controller connector and the No Properly connect the motor
instrument cluster gauge connectors properly connected? [—— controller and instrument
cluster gauge connectors.
Yes
Does the instrument cluster gauge illuminate? No Perform the Drive Mode
Selector Switch Pinpoint Test.
Yes
L ol geuge rarge o | Mo
y 9 | Activated Pinpoint Test.
Yes
Does the contactor close? No
(An audible click should be heard.) Perform the Contactor
Pinpoint Test.
Yes

Perform the Accelerator Potentiometer Pinpoint Test. | N

Is the accelerator potentiometer OK? Replace the accelerator

potentiometer.

Yes

Check the motor resistance.
Armature - approximately 0.3 ohms | No

Field - approximately 1.3 ohms Replace the motor.
Is the motor resistance OK?

Yes

Replace the
motor controller.
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Lack of Speed Troubleshooting

Immediately after fully charging the vehicle battery
pack, measure the battery pack voltage.
Is the vehicle battery pack voltage at least 72 volts?

No

Yes

Drive the vehicle in both Drive and Turf modes.
Does the vehicle speed vary according to drive
mode selector switch position?

Yes

Perform the Accelerator Potentiometer Pinpoint Test.

Is the accelerator potentiometer OK?

Yes

Check the motor resistance.
Armature - approximately 0.3 ohms | No

No

No

Field - approximately 1.3 ohms
Is the motor resistance OK?

Yes

Perform the battery
diagnostic check.

Perform the Drive Mode
Selector Switch Pinpoint Test.

Replace the accelerator
potentiometer.

Replace the motor.

Replace the
motor controller.
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Low Range Troubleshooting

uninterrupted charge for at least 14 hours?

Has the vehicle battery pack been on an No

Yes

Is the charger OK?

Perform the Charger Pinpoint Test.

No

Yes

Immediately after fully charging the vehicle battery
pack, measure the battery pack voltage No
Is the vehicle battery pack voltage approximately 80 volts?

Yes

Check for excessive brake drag and wheel misalignment.
Are the brakes and the wheel alignment OK?

No

Yes

for looseness or corrosion.

Check the battery cable connections

Are the battery cable connections OK?

No

Yes

Check the motor resistance.

Is the motor resistance OK?

Armature - approximately 0.3 ohms
Field - approximately 1.3 ohms

No

Yes

Charge the vehicle battery
pack for at least 14
uninterrupted hours.

Replace the charger.

Test the individual batteries
in the battery pack and
replace as necessary.

Repair as necessary.

Repair as necessary.

Replace the motor.

Test the individual batteries
in the battery pack and
replace as necessary.

If the batteries are OK,
explain vehicle expectations
and limitations to customer.
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Drive M ode Selector Switch Pinpoint Test
WARNING:

THE BATTERY PACK ASSEMBLY CAN DELIVER IN EXCESSOF 72VOLTSOF DC
POWER. IMPROPER HANDLING OF THE BATTERY PACK CAN RESULT IN
INJURY OR FATALITY.ONLY AUTHORIZED PERSONNEL TRAINED TO WORK
WITH BATTERY PACK COMPONENTSARE PERMITTED TO HANDLE THE
BATTERIES.

WARNING:

THE BATTERY PACK CONTAINSHIGH-VOLTAGE COMPONENTSAND WIRING.
HIGH-VOLTAGE INSULATED SAFETY GLOVESAND FACE SHIELD MUST BE
WORN WHEN PERFORMING THE FOLLOWING STEPS. FAILURE TO FOLLOW
THISWARNING MAY RESULT IN SEVERE PERSONAL INJURY OR DEATH.

Step Action Connector End
View
1. 1. Disconnect the drive mode selector switch harness Drive Mode Selector |
connector. Switch —J5

2. Connect aDVOM between the drive mode selector switch
harness connector terminal 2 and the vehicle chassis.

Does the DVOM display approximately 12 volts?
Yes— GO to Step 2.

No—INSTALL anew instrument cluster gauge. REFER to
[Instrument Cluster Gaugd in this section. OPERATE the
system to verify the repair.

2. Connect a fused jumper wire between the drive mode selector | [Drive Mode Selector |
switch harness connector J5 terminal 1 and terminal 2 (onthe | [Switch — J5)|
component side).

Does the instrument cluster gauge backlighting illuminate?
Yes— GO to Step 3.

No—INSTALL anew instrument cluster gauge. REFER to
[Instrument Cluster Gaugg in this section. OPERATE the
system to verify the repair.

3. Connect afused jumper wire between the drive mode selector | [Drive Mode Selector
switch harness connector J5 terminal 1 and terminal 3 (onthe | [Switch — J5

component side).

Does the instrument cluster gauge backlighting illuminate?
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Step Action Connector End
View

Yes— GO to Step 4.

No—INSTALL anew instrument cluster gauge. REFER to
[nstrument CTuster Galgs in this section. OPERATE the
system to verity the repair.

4, Connect afused jumper wire between the drive mode selector | [Drive Mode Selector |
switch harness connector J5 terminal 1 and terminal 4 (onthe | [Switch — J5|

component side).
Does the instrument cluster gauge backlighting illuminate?

Yes—INSTALL anew drive mode selector switch. REFER to
Drive Mode Selector Switch|in this section. OPERATE
the system to verify the repair.

No—INSTALL anew instrument cluster gauge. REFER to
[Instrument Cluster Gaugg in this section. OPERATE the
system to verify the repair.

Charge Il con Falsely Activated Pinpoint Test

Step

Action

Connector End
View

1. Make surethe GFCI charger cord is not connected to the
vehicle.

2. Check the 30A charger fuse.
Isthe fuse OK?
Yes— GO to Step P

No — INSTALL anew fuse. OPERATE the system to verify
the repair.

Check the fuse cap.
Isthe fuse cap OK?
Yes— GO to Step Bl

No—INSTALL anew fuse cap. OPERATE the system to
verify the repair.

Check charger harness connector and instrument cluster gauge
harness connectors for partialy seated terminals, connectors
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Step

Action

Connector End
View

not mating properly and for dirt, moisture or corrosion.

Arethe charger and instrument cluster gauge harness
connectors OK?

Yes— INSTALL anew charger. REFER to[Charged in this
section. OPERATE the system to verify the repair.

No — REPAIR the harness connector(s) as necessary.
OPERATE the system to verify the repair.

Contactor Pinpoint Test

Step Action Connector End
View
1 Check the battery pack voltage
Is the battery pack voltage at |east 68.3 volts?
Yes— GO to Step P
No — CHARGE the vehicle battery pack and retest. If the
voltageis still below 68.3 volts, REFER to Battery]in this
section for further diagnosis.
2. 1. Turnthe drive mode selector switch to the Reverse, Turf or
Drive position.
2. Check the instrument cluster gauge.
Is the instrument cluster gauge charge icon activated?
Y es— REFER to the Charge Icon Falsely Activated Pinpoint |
No — GO to Step 3.
3. IMotor Controller|

1. Turn the drive mode selector switch to the off position.
2. Disconnect the motor controller harness connector.

3. Turn the drive mode selector switch to the Reverse, Turf or
Drive position.

4. Connect a DVOM between motor controller harness
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Step

Action

Connector End
View

connector terminal 11 and the vehicle chassis.
Does the DVOM display approximately 72 volts?
Yes— GO to Step 4.
No — GO to Step 6.

Connect afused jumper wire between motor controller
connector terminal 11 and the vehicle chassis.

Does the contactor close?

Yes— GO to Step 5.

No—INSTALL anew contactor. OPERATE the system to
verify the repair.

IMotor Controller]

Connect aDVOM between motor controller connector
terminal 1 and the vehicle chassis.

Does the DVOM display approximately 72 volts?
Yes—GOto Step 7.

No — GO to Step 8.

M otor Controller|

Connect a DVOM between contactor termina 2 and the
vehicle chassis.

Does the DVOM display approximately 72 volts?

Yes— INSTALL anew contactor. OPERATE the system to
verify the repair.

No — REPAIR circuit 41 (OR/VT). OPERATE the system to
verify the repair.

Connect a DVOM between motor controller connector
terminal 2 and the vehicle chassis.

Does the DVOM display approximately 72 volts?

Yes— INSTALL anew motor controller. REFER to

Controllefin the Powertrain section. OPERATE the
system to verify the repair.

IMotor Controller|
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Step Action Connector End
View
No — GO to Step 9.
8. 1. Disconnect the instrument cluster gauge connector J7A. Instrument Cluster
Gauge—J7A
2. Connect aDVOM between the contactor connector m

terminal 2 and the instrument cluster gauge connector J7A
terminal 7.

Does continuity exist?

Yes—INSTALL anew instrument cluster gauge. REFER to

Instrument Cluster Gaugein this section. OPERATE the

system to verify the repair.

No — REPAIR circuit 41 (OG/VT) between the contactor and
the instrument cluster gauge. OPERATE the system to
verify the repair.

Accelerator Potentiometer Pinpoint Test
WARNING:

THE BATTERY PACK ASSEMBLY CAN DELIVER IN EXCESSOF 72VOLTSOF DC
POWER. IMPROPER HANDLING OF THE BATTERY PACK CAN RESULT IN
INJURY OR FATALITY.ONLY AUTHORIZED PERSONNEL TRAINED TO WORK
WITH BATTERY PACK COMPONENTSARE PERMITTED TO HANDLE THE
BATTERIES.

WARNING:

THE BATTERY PACK CONTAINSHIGH-VOLTAGE COMPONENTSAND WIRING.
HIGH-VOLTAGE INSULATED SAFETY GLOVESAND FACE SHIELD MUST BE
WORN WHEN PERFORMING THE FOLLOWING STEPS. FAILURE TO FOLLOW
THISWARNING MAY RESULT IN SEVERE PERSONAL INJURY OR DEATH.

Step Action Connector End
View
1. 1. Placethe drive mode selector switch in the OFF IMatar Contraller]
position. laccelerator |
2. Disconnect the motor controller harness connector.
3. Place the drive mode selector switch in the Reverse,
Turf or Drive position.
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Step

Action

Connector End
View

4. Connect a DVOM between the motor controller
harness connector terminal 3 and the vehicle chassis.

Does the DVOM display greater than 10 volts with the
accelerator pedal pressed and approximately O volts with
the accelerator pedal released?

Yes- GO to Step P
No—INSTALL anew accelerator potentiometer. REFER

to!E ccg ergor ;?en%l omgeqi n the Powertrain
section. the system to verify the repair.

1. Disconnect the motor controller harness connector and
the accelerator potentiometer harness connector.

2. Connect aDVOM between the motor controller
harness connector terminal 7 and the accel erator
potentiometer harness connector terminal A.

3. Connect aDVOM between the motor controller
harness connector terminal 8 and the accel erator
potentiometer harness connector terminal E.

4. Connect aDVOM between the motor controller
harness connector terminal 9 and the accel erator
potentiometer harness connector terminal G.

5. Connect aDVOM between the motor controller
harness connector terminal 13 and the accelerator
potentiometer harness connector terminal J

Does continuity exist?
Yes— GO to Step 3.

No—INSTALL anew 72 volt harness. REFER to Wiring]
in this section. OPERATE the system to
verify the repair.

M otor Controller]|

Potentiometer

1. Reconnect the accelerator potentiometer harness
connector.

2 Connect aDVOM between the motor controller
harness connector termina 7 and terminal 8.

Does the DVOM display between 1.9k and 3.9k ohms with
the accelerator potentiometer pedal raised and between
3.7k and 5.7k ohms with the accelerator potentiometer
pedal pressed?

Yes— GO to Step 4.

No—INSTALL anew accelerator potentiometer. REFER

M otor Controller|

Potentiometer
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Step Action Connector End
View

to Acceleraior Potentiometer jn the Powertrain
section. OPERATE the system to verify the repair.

4. Connect aDVOM between the motor controller harness IMotor Controller|
connector terminal 8 and terminal 13.

Does the DVOM display between 3.7k and 5.7k ohms with
the accelerator potentiometer pedal raised and between
1.9k and 3.9k ohms with the accelerator potentiometer
pedal pressed?

Yes— GO to Step 5.

No—INSTALL anew accelerator potentiometer. REFER

to Accelerator Potentiometer in the Powertrain
section. OPERATE the system to verify the repair.

5. Connect aDVOM between the motor controller harness IMotor Controller]
connector terminal 8 and terminal 9.

Does the DVOM display less than 5k ohms?
Yes—INSTALL anew motor controller. REFER to[Motor

Controller |n the Powertrain section. OPERATE the
system to verify the repair.

No —INSTALL anew accelerator potentiometer. REFER
tolAccelerator Potentiometer jn the Powertrain
section. OPERATE the system to verify the repair.

Charger Pinpoint Test
WARNING:

THE BATTERY PACK ASSEMBLY CAN DELIVER IN EXCESSOF 72VOLTSOF DC
POWER. IMPROPER HANDLING OF THE BATTERY PACK CAN RESULT IN
INJURY OR FATALITY.ONLY AUTHORIZED PERSONNEL TRAINED TO WORK
WITH BATTERY PACK COMPONENTSARE PERMITTED TO HANDLE THE
BATTERIES.

WARNING:

THE BATTERY PACK CONTAINSHIGH-VOLTAGE COMPONENTSAND WIRING.
HIGH-VOLTAGE INSULATED SAFETY GLOVESAND FACE SHIELD MUST BE
WORN WHEN PERFORMING THE FOLLOWING STEPS. FAILURE TO FOLLOW
THISWARNING MAY RESULT IN SEVERE PERSONAL INJURY OR DEATH.
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Step Action Connector End
View

1. 1. Disconnect the charger harness connector. Charger]

2. Connect aDVOM between the charger harness connector
terminal 1 and terminal 2.

Does the DVOM display approximately 72 volts?
Yes— GO to Step 2.
No — GO to Step 4.

2. 1. Reconnect the charger connector.
2. Connect the GFCI charger cord to the charger.

3. Verify charger operation by listening for a buzz noise and
feeling for a dlight vibration from the charger.

Does the charger operate?
Yes— GO to Step 3.
No—- GO to Step 7.

3. With the GFCI cord connected to the charger, connect a
DVOM between the battery pack positive and battery pack
negetive.

Does the voltage increase after two minutes?
Yes— The system is OK.

No— TEST the batteries. REFER to Battery Testlin this
section. If all batteries are OK, INSTALL anew
charger. REFER to[Charged in this section. OPERATE
the system to verify the repair.

4, Connect aDVOM between the battery pack positive and
battery pack negative.

Does the DVOM display approximately 72 volts?
Yes— GO to Step 5.

No— TEST the batteries. REFER to Battery Testlin this
section.

5. Connect aDVOM between the charger harness connector gel
termina 2 and the battery pack negative.

Does continuity exist?
Yes— GO to Step 6.
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Step

Action

Connector End
View

No—INSTALL anew 72 volt harness. REFER to
[Harnesseslin this section. OPERATE the system to
verify the repair.

1. Perform the Power Shutdown Procedure. Refer to [Power |

ICharger]

IShutdown Procedurein this section.

2. Connect aDVOM between the charger harness connector
terminal 1 and the battery pack positive.

Does continuity exist?
Yes—The systemis OK.

No—INSTALL anew 72 volt harness. REFER to @l
in this section. OPERATE the system to
verify the repair.

1. Connect a known good GFCI cord to the charger.

2. Verify charger operation by listening for a buzz noise and
feeling for a dlight vibration from the charger.

Does the charger operate?

Yes—INSTALL anew GFCI cord. OPERATE the system to
verify the repair.

No—INSTALL anew charger. REFER tolCharged in this
section. OPERATE the system to verify the repair.
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Power Distribution

Circuit Schematic
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POWER
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POWER
DISTRIBUTION
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POWER
DISTRIBUTION
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Ground Distribution
Circuit Schematic — With Heater/Defogger

TAILLAMP TURN LICENSE CHMSL/ TURN TAILLAMP
LH SIGNAL PLATE REVERSE SIGNAL RH
LR LAMP LAMP RR
12 VOLT 12 VOLT 12 VOLT 12 VOLT 12 VOLT 12 VOLT
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3 1 1 3 1 3
57 | WH 57 fl BK 57 f BK 57 f BK 57 f§ BK 57 | WH
® 57 ® 57 H
— )
BK BK
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12VOLT 12 VOLT
RETURN RETURN
4 J8 1
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12 VOLT 12 VOLT
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B TURN !
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5 1 8 L
57 | BK 57 §l BK 57 § BK 57 §| BK 57 B BK
HEADLAMP
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TURN
12 VOLT gIFGNAL
RETURN
12 VOLT
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1
57 57 57 || BK 57 I BK
o @ mee————
BK BK
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DISTRIBUTION
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Without Heater/Defogger

Section 4 Electrical

TAILLAMP TURN LICENSE CHMSL/ TURN TAILLAMP
LH SIGNAL PLATE REVERSE SIGNAL RH
LR LAMP LAMP RR
12 VOLT 12 VOLT 12 VOLT 12 VOLT 12 VOLT 12 VOLT
RETURN RETURN RETURN RETURN RETURN RETURN
3 1 1 3 1 3
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® 57 ® 57 ®
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CLUSTER
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RH
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LEL212_A
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POWER
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|

57 | Bk
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Electrical L eakage Detection

Circuit Description and Operation

The electrical |eakage detection circuit measures current flow from the battery pack to the
vehicle frame. The battery pack is electrically isolated from the vehicle frame. There are four
system components that ground to the frame: headlamps, chassis connector, wiper motor and the
park brake switch. The chassis connector circuit is between the instrument cluster gauge and an
eyelet that is connected to the frame on the opposite side of the DC/DC converter 1 (standard).
An OP AMP inside the instrument cluster gauge converts voltage to amperage from any place
where leakage is detected. Any current above 0.1mA will set the electrical |eakage indicator.
Any part of the 72 volt harness has the potential for leakage detection. The 12 volt harness has
the potentia for |eakage detection at the accelerator potentiometer and the motor
tachometer/speed sensor. V ehicles equipped with the optional power point will haveaDC/DC
converter 2 (optional). The DC/DC converter 2 (optional) also has the potentia for leakage
detection.

The following components and harnesses are to be checked for electrical leakage in this
procedure:

Contactor coll

e Instrument cluster gauge

* Motor controller

* DC/DC converter 1 (standard)
» DC/DC converter 2 (optional)
* Motor

* Motor tachometer/speed sensor
» Accelerator potentiometer

* Charger

* 72volt harness

+ Batteries
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Circuit Schematic

INSTRUMENT
CLUSTER
BATTERY | GAUGE
LEAKAGE
SENSING
CIRCUIT
15 W J7A
10 j OG/GN
10 j OG/GN
1
LEAKAGE CHASSIS
DETECTION

LEL215_A
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Required Tools
High Voltage Insulated Gloves 100-F036 or equivalent
Face Shield 100-F035 or equivalent

Guidelines to diagnose electrical 1eakage:

1. Service disconnect switch must be in the ON position to observe the electrical |eakage
indicator located on the face of the instrument cluster gauge.

2. Before disconnecting any component, you must first place the service disconnect switch in
the OFF position.

3. Check all connectors and related wiring for partially seated terminals, connectors not mating
properly and for dirt, moisture or corrosion. For proper contact, terminal(s) must be free of
all foreign material. Wait at least 2 minutes after all debris has been cleared so that the
instrument cluster gauge has enough time to detect |eakage.

4. Make sure the vehicleisthoroughly dry before attempting electrical |eakage diagnosis.
Electrical |eakage may be detected if certain electrical connectors are exposed to moisture
due to rain or washing of the vehicle. Thiswill cause the electrical leakage indicator in the
instrument cluster gauge to be set.

Electrical L eakage Diagnosis
WARNING:

THE BATTERY PACK ASSEMBLY CAN DELIVER IN EXCESSOF 72VOLTSOF DC
POWER. IMPROPER HANDLING OF THE BATTERY PACK CAN RESULT IN
INJURY OR FATALITY.ONLY AUTHORIZED PERSONNEL TRAINED TO WORK
WITH BATTERY PACK COMPONENTSARE PERMITTED TO HANDLE THE
BATTERIES.

WARNING:

THE BATTERY PACK CONTAINSHIGH-VOLTAGE COMPONENTSAND WIRING.
HIGH-VOLTAGE INSULATED SAFETY GLOVESAND FACE SHIELD MUST BE
WORN WHEN PERFORMING THE FOLLOWING STEPS. FAILURE TO FOLLOW
THISWARNING MAY RESULT IN SEVERE PERSONAL INJURY OR DEATH.
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Section 4 Electrical

Step

Action

Connector End
View

Did you read the Circuit Description and Operation?
Yes- GO to Step P

No - REFER to bj.l:c:uLt_Des:LLprLan_and_QpetaLLanJin this

section.

1. Placethe service disconnect switch in the OFF
position.

Disconnect the chassis connector.

Place the service disconnect switch in the ON
position.

4. Set the park brake.

5. Placethe drive mode selector switch in the
Reverse, Turf or Drive mode and wait 10 seconds.

6. Observe the instrument cluster gauge.
Does the electrical leakage indicator display?

Yes—INSTALL anew instrument cluster gauge. REFER
to Instrument Cluster Gaugelin this section. OPERATE the
system to verify the repair.

No — RECONNECT the chassis connector. GO to Step E|

Drive the vehicle while observing the instrument cluster
gauge.

Does the electrical leakage indicator display only after
heavy acceleration or high motor |oad?
Yes—INSTALL anew motor. REFER to n the
Powertrain section. OPERATE the system to verify the
repair.

No — GO to Step k]

1. Placethe service disconnect switch in the OFF
position.

Disconnect the motor harness connectors.

Place the service disconnect switch in the ON
position.

4. Set the park brake.
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Section 4 Electrical

Step

Action

Connector End
View

5. Placethe drive mode selector switch in the
Reverse, Turf or Drive mode and wait 10 seconds.

6. Observe the instrument cluster gauge.
Doesthe electrical leakage indicator display?
Yes— GO to Step bl

No—INSTALL anew motor. REFER tgMotor jn the
Powertrain section. OPERATE the system to verify the

repair.

1. Placethe service disconnect switch in the OFF
position.

2. Reconnect the motor harness connectors.
Disconnect the motor controller harness connector.

Place the service disconnect switch in the ON
position.

5. Set the park brake.

Place the drive mode selector switch in the
Reverse, Turf or Drive mode and wait 10 seconds.

7. Observe theinstrument cluster gauge.
Does the electrical leakage indicator display?
Yes— GO to Step E]

No — INSTALL anew motor controller. REFER to
in the Powertrain section. OPERATE the system
to verify the repair.

1. Placethe service disconnect switch in the OFF
position.

Reconnect the motor controller harness connector.
Disconnect the DC/DC converter 1 (standard).
Place the service disconnect switch in the ON position.

o b~ W N

Place the drive mode selector switch in the Reverse,
Turf or Drive position and wait 10 seconds.

6. Observe the instrument cluster gauge.
Isthe electrical leakage indicator displayed?
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Section 4 Electrical

Step

Action

Connector End
View

Yes—If vehicle is equipped with DC/DC converter 2
(optional), GO to Step 7]

If the vehicleis not equipped with DC/DC converter 2
(optional), GO to Step B

No—INSTALL anew DC/DC converter 1 (standard).

REFER to [DC/DC Converter 1 (Standard)]in this
section. OPERATE the system to verity the repair.

1. Placethe service disconnect switch in the OFF
position.

2. Reconnect the DC/DC converter 1 (standard)
harness connector.

3. Disconnect the DC/DC converter 2 (optional).

4. Place the service disconnect switch in the ON
position.

5. Placethe drive mode selector switch in the
Reverse, Turf or Drive position and wait 10
seconds.

6. Observe the instrument cluster gauge.
Isthe electrical leakage indicator displayed?
Yes- GO to Step E]

No - INSTALL anew DC/DC converter 2 (optional).
REFER to DC/DC Converter (Optional)|in this
section. OPERATE the system to verify the repair.

1. Placethe service disconnect switch in the OFF
position.

2. Reconnect the DC/DC converter 2 (optional) (if
equipped) and the DC/DC converter 1 (standard)
harness connectors.

3. Disconnect the charger harness connector.

Place the service disconnect switch in the ON
position.

5. Placethe drive mode selector switch in the
Reverse, Turf or Drive position and wait 10
seconds.
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Section 4 Electrical

Step

Action

Connector End
View

6. Observe the instrument cluster gauge.
Isthe electrical leakage indicator displayed?
Yes- GO to Step Pl

No - INSTALL anew charger. REFER to[Chargey] in this
section. OPERATE the system to verify the repair.

1. Placethe service disconnect switch in the OFF
position.

Reconnect the charger harness connector.

Disconnect the accelerator potentiometer harness
connector.

4. Place the service disconnect switch in the ON
position.

5. Placethe drive mode selector switch in the
Reverse, Turf or Drive position and wait 10
seconds.

6. Observe the instrument cluster gauge.
Isthe electrical leakage indicator displayed?
Yes— GO to Step [LO]
No—INSTALL anew accelerator potentiometer. REFER

to||§ ccelerator Potenti ometer|| n the Powertrain section.

OPERATE the system to verify the repair.

10

1. Placethe service disconnect switch in the OFF
position.

2. Reconnect the accelerator potentiometer harness
connector.

3. Disconnect the motor tachometer/speed sensor harness
connector.

Place the service disconnect switch in the ON position.

5. Placethe drive mode selector switch in the Reverse,
Turf or Drive position and wait 10 seconds.

6. Observe the instrument cluster gauge.
Isthe electrical leakage indicator displayed?
Yes- GO to Step
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Section 4 Electrical

Step

Action

Connector End
View

No - INSTALL anew motor tachometer/speed sensor.
REFER to Motor Tachometer/Speed Sensor|in the
Powertrain section. OPERATE the system to verify
the repair.

11

1. Placethe service disconnect switch in the OFF
position.

2. Reconnect the motor tachometer/speed sensor harness
connector.

Disconnect the contactor coil harness connectors.
Place the service disconnect switch in the ON position.

Place the drive mode selector switch in the Reverse,
Turf or Drive position and wait 10 seconds.

6. Observe the instrument cluster gauge.
Isthe electrical leakage indicator displayed?
Yes— GO to Step

No - INSTALL anew contactor coil. REFER tom
in this section. OPERATE the system to verify the

repair.

12

1. Placethe service disconnect switch in the OFF
position.

2. Reconnect the motor tachometer/speed sensor
harness connector.

3. Clean battery cases and battery compartment to
make sure there is no dirt, moisture or corrosion
buildup that could create an electrical leak path.

4. Place the service disconnect switch in the ON
position.

5. Placethe drive mode selector switch in the
Reverse, Turf or Drive position and wait 10
seconds.

6. Observe the instrument cluster gauge.
Isthe electrical leakage indicator displayed?

Yes—INSTALL anew 72 volt harness. REFER to
Harnessedin this section. OPERATE the system to verify
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Step Action Connector End
View

the repair.
No — GO to Step 13.

13 Connect the positive lead of a DVOM to the positive
terminal of thefirst battery (from the negative end of the
battery pack). Connect the negative lead of the DVOM to
the vehicle chassis.

Does the DVOM display negative voltage?

Yes— REMOVE and CLEAN the battery with a baking
soda solution. REINSTALL the battery and RETEST to
verify the repair.

No —MOVE the positive lead of the DVOM to the positive
terminal of the next battery of the battery pack. CHECK
each battery until anegative voltage is displayed on the
DVOM. REMOVE and CLEAN the battery that displays a
negative voltage. RETEST to verify the repair.

Accelerator Potentiometer

Circuit Description and Operation

When the contactor is turned on, the accelerator potentiometer receives 12 volts from the
instrument cluster gauge. When the accelerator potentiometer pedal is pressed, a 12 volt signal is
sent from the accelerator potentiometer to the motor controller. Two additional voltage signals
are also sent from the accel erator potentiometer to the motor controller. These additional signals
will vary depending on accel erator potentiometer pedal position. The motor controller uses these
signals to control motor speed.
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Circuit Schematic

Section 4 Electrical

HOT AT ALL TIMES

HOT AT ALL TIMES
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DRIVE
MODE
SELECTOR
REVERSE DRIVE SWITCH
3 TURF
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1 2 3 4
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Required Tools

High Voltage Insulated Gloves 100-F036 or equivalent
Face Shield 100-F035 or equivalent
System Check

Functional components in the accelerator potentiometer system are:

» Servicedisconnect switch

» Control fuse

* Motor controller

e Instrument cluster gauge

» Accelerator potentiometer

* Motor tachometer/speed sensor

Guidelines to diagnose the accelerator potentiometer system:

1. Verify the concern.

2. Check the fuse(s).

3. Check all connectors and related wiring for partially seated terminals, connectors not mating
properly and for dirt, moisture or corrosion. For proper contact, terminal(s) must be free of
all foreign material.

4. Verify service disconnect switch isin ON position.

5. Check for any diagnostic trouble codes. Refer to|Retrieving and Clearing DTCs|

If the concern still exists, refer to the following table:
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Symptom Chart

Symptom Possible Causes Action

Vehicle speed does not  Accelerator potentiometer | GO to Accelerator |

change when accel erator IPotentiometer Inoperativel
potentiometer position * Connectors and related
changes. wiring

Accelerator Potentiometer I noperative
WARNING:

THE BATTERY PACK ASSEMBLY CAN DELIVER IN EXCESSOF 72VOLTSOF DC
POWER. IMPROPER HANDLING OF THE BATTERY PACK CAN RESULT IN
INJURY OR FATALITY.ONLY AUTHORIZED PERSONNEL TRAINED TO WORK
WITH BATTERY PACK COMPONENTSARE PERMITTED TO HANDLE THE
BATTERIES.

WARNING:

THE BATTERY PACK CONTAINSHIGH-VOLTAGE COMPONENTSAND WIRING.
HIGH-VOLTAGE INSULATED SAFETY GLOVESAND FACE SHIELD MUST BE
WORN WHEN PERFORMING THE FOLLOWING STEPS. FAILURE TO FOLLOW
THISWARNING MAY RESULT IN SEVERE PERSONAL INJURY OR DEATH.

Step Action Connector End
View
1. Did you read the Circuit Description and Operation?

Yes- GO to Step P
No - REFER to Circui Lt lanlin this
section.

2. 1. Disconnect the motor controller harness connector and the M otor Controller|

accelerator potentiometer harness connector. Accdlerator |

2. Connect aDVOM between the motor controller harness Potentiometer
connector terminal 7 and the accelerator potentiometer

harness connector terminal A.
3. Connect aDVOM between the motor controller harness

connector terminal 8 and the accelerator potentiometer
harness connector terminal E.

4. Connect aDVOM between the motor controller harness
connector terminal 9 and the accelerator potentiometer
harness connector terminal G.

5. Connect aDVOM between the motor controller harness
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Section 4 Electrical

Step

Action

Connector End
View

connector terminal 13 and the accelerator potentiometer
harness connector terminal J

Does continuity exist?
Yes— GO to Step 3.

No — INSTALL anew 72 volt harness. REFER to
[Harnessesin this section. OPERATE the system to
verify the repair.

1. Reconnect the accelerator potentiometer harness
connector.

2. Connect aDVOM between the motor controller
harness connector terminal 7 and terminal 8.

Does the DVOM display between 1.9k and 3.9k ohms with
the accelerator potentiometer pedal raised and between
3.7k and 5.7k ohms with the accelerator potentiometer
pedal pressed?

Yes— GO to Step 4.

No—INSTALL anew accelerator potentiometer. REFER
toAccelerator Potentiometer fin the Powertrain section.
OPERATE the system to verify the repair.

M otor Controller|

Potentiometer

Connect aDVOM between the motor controller harness
connector terminal 8 and terminal 13.

Does the DVOM display between 3.7k and 5.7k ohms with
the accelerator potentiometer pedal raised and between
1.9k and 3.9k ohms with the accelerator potentiometer
pedal pressed?

Yes— GO to Step 5.

No—INSTALL anew accelerator potentiometer. REFER
toAccel erator Potentiometer |n the Powertrain section.
OPERATE the system to verify the repair.

M otor Controller|

Connect a DVOM between the motor controller harness
connector terminal 8 and terminal 9.
Does the DVOM display less than 5k ohms?

Yes— INSTALL anew motor controller. REFER to
i n the Powertrain section. OPERATE the
system to verify the repair.

No—INSTALL anew accelerator potentiometer. REFER

to|Accelerator Potentiometer fin the Powertrain section.

OPERATE the system to verify the repair.

M otor Controller]
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DTCO05

Description:

Accelerator potentiometer switch fails to close.

Symptom:

Motor controller will not operate.

Possible cause(s):

» Accelerator potentiometer

» Connectors and related wiring

WARNING:

Section 4 Electrical

THE BATTERY PACK ASSEMBLY CAN DELIVER IN EXCESSOF 72VOLTSOF DC
POWER. IMPROPER HANDLING OF THE BATTERY PACK CAN RESULT IN
INJURY OR FATALITY.ONLY AUTHORIZED PERSONNEL TRAINED TO WORK
WITH BATTERY PACK COMPONENTSARE PERMITTED TO HANDLE THE
BATTERIES.

WARNING:

THE BATTERY PACK CONTAINSHIGH-VOLTAGE COMPONENTSAND WIRING.
HIGH-VOLTAGE INSULATED SAFETY GLOVESAND FACE SHIELD MUST BE
WORN WHEN PERFORMING THE FOLLOWING STEPS. FAILURE TO FOLLOW
THISWARNING MAY RESULT IN SEVERE PERSONAL INJURY OR DEATH.

Step

Action

Connector End
View

1 Did you read the Circuit Description and Operation?

Yes- GO to St
No-REFERtoE?cw.LD&umanand_Opeﬂmnl' i ipti ionlin this

section.

2 1.
2.
3.

4.

Disconnect the motor controller harness connector.
Set the park brake.

Place the drive mode selector switch in the Reverse,
Turf or Drive position.

Connect a DVOM between the motor controller
harness connector termina 3 and the vehicle chassis.

Does the DVOM display approximately 12 volts with the

IMotor Controller|
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Section 4 Electrical

Step

Action

Connector End
View

accelerator potentiometer pedal pressed?
Yes—INSTALL anew motor controller. REFER to
n the Powertrain section. OPERATE the

system to verify the repair.
No — GO to Step 3.

1. Disconnect the accelerator potentiometer harness
connector.

2. Connect aDVOM between the accelerator
potentiometer harness connector terminal C and
termina D.

Doesthe DVOM display approximately 3.3k ohms with

the accelerator potentiometer pedal pressed?

Yes— GO to Step 4.

No—INSTALL anew accelerator potentiometer. REFER
to]Accelerator Potentiometer In the Powertrain section.
OPERATE the system to verity the repair.

A ccel erator
Potentiometer

Connect aDVOM between the accelerator potentiometer

harness connector terminal D and the vehicle chassis.

Does the DVOM display approximately 12 volts?

Yes—INSTALL anew 72 volt harness. REFER to
Harnessed|in this section. OPERATE the system to
verify the repair.

No — GO to Step 5.

A ccel erator |

Potenti ometerl

Connect aDVOM between the instrument cluster gauge
harness connector J7A (back probe) terminal 10 and the
vehicle chassis.

Does the DVOM display approximately 12 volts?

Yes— INSTALL anew 72 volt harness. REFER to
i n this section. OPERATE the system to
verify the repair.

No—INSTALL anew instrument cluster gauge. REFER to

Instrument Cluster Gauggin this section. OPERATE the

system to verify the repair.

| nstrument Cluster |

Gauge — J7A|
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DTC 06

Description:

Accelerator potentiometer pedal is pressed with no direction signal given to the controller.

Symptom:

Motor controller will not operate.

Possible cause(s):
» Accelerator potentiometer
» Connectors and related wiring

* Instrument cluster gauge

WARNING:

THE BATTERY PACK ASSEMBLY CAN DELIVER IN EXCESSOF 72VOLTSOF DC
POWER. IMPROPER HANDLING OF THE BATTERY PACK CAN RESULT IN
INJURY OR FATALITY.ONLY AUTHORIZED PERSONNEL TRAINED TO WORK
WITH BATTERY PACK COMPONENTSARE PERMITTED TO HANDLE THE
BATTERIES.

WARNING:

THE BATTERY PACK CONTAINSHIGH-VOLTAGE COMPONENTSAND WIRING.
HIGH-VOLTAGE INSULATED SAFETY GLOVESAND FACE SHIELD MUST BE
WORN WHEN PERFORMING THE FOLLOWING STEPS. FAILURE TO FOLLOW
THISWARNING MAY RESULT IN SEVERE PERSONAL INJURY OR DEATH.

Step Action Connector End
View

1 Did you perform the Diagnostic System Check?
Yes- GO to Step Pl

No - REFER to mmm]in this section.

2 1. Set the park brake. IMotor Controller]

2. Placethe drive mode selector switch in the Reverse
position.

3. Disconnect the motor controller harness connector.

4. Connect aDVOM between the motor controller harness
connector terminal 5 and the vehicle chassis.
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Section 4 Electrical

Step

Action

Connector End
View

Does the DVOM display approximately 12 volts?
Yes- GO to Step Bl
No — GO to Step 4.

1. Placethe drive mode selector switch in the Drive
position.

2. Connect aDVOM between the motor controller harness
connector termina 6 and the vehicle chassis.

Doesthe DVOM display approximately 12 volts?
Yes- INSTALL anew motor controller. REFER t

Controller [in the Powertrain section. OPERATE

system to verify the repair.
No - GO to Step 5.

M otor Controller]

1. Disconnect the instrument cluster gauge harness
connector J7A.

2. Connect aDVOM between the instrument cluster gauge
harness connector J7A terminal 4 and the motor
controller harness connector terminal 5.

Does continuity exist?

Yes- INSTALL anew instrument cluster gauge. REFER to
Instrument Cluster Gaugdin this section. OPERATE
the system to verify the repair.

No — INSTALL anew 72 volt harness. REFER to [/iring |
i n this section. OPERATE the system to
verify the repair.

| nstrument Cluster |
Gauge — J7A|
|M.O]'.QI’_CQ.DI.LO.|.|.eE|

Connect aDVOM between the instrument cluster gauge
harness connector J7A termina 3 and the motor controller
harness connector terminal 6.

Does continuity exist?

Yes- INSTALL anew instrument cluster gauge. REFER to
Instrument Cluster Gaugdin this section. OPERATE
the system to verify the repair.

No — INSTALL anew 72 volt harness. REFER to [/iring |
Harnesseslin this section. OPERATE the system to
verify the repair.

| nstrument Cluster |
Gauge — J7A
IMotor Contraller]
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DTC 08

Description:

Section 4 Electrical

Accelerator potentiometer input voltage to the motor controller is greater than 1.25 volts on
power-up after initial drive mode selector switch closure.

Symptom:

Motor controller will not operate.

Possible cause(s):

Accelerator potentiometer

Connectors and related wiring

Motor controller

Step

Action

Connector End
View

Did you perform the Diagnostic System Check?
Yes- GO to Step Bl

No - REFER to blaqnost.ir_S;LsLem_Cheddin this section.

1. Disconnect the motor controller harness connector.

2. Disconnect the accelerator potentiometer harness
connector.

3. Connect aDVOM between the motor controller harness
connector termina 7 and each of the other terminals of
the motor controller harness connector.

Does continuity exist between circuit 34 and any other
circuit in the motor controller harness connector?

Yes- INSTALL anew 72 volt harness. REFER to

Harnesses|in this section. OPERATE the system to
verify the repair.

No — GO to Step 3.

Motor Controller|

Connect aDVOM between the motor controller terminal 7
and the vehicle chassis.

Does the DVOM display greater than approximately 1.25

Motor Controller]|
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Step Action Connector End
View

volts?

Yes- INSTALL anew motor controller. REFER t
Controller |n the Powertrain section. OPERATE the
system to verify the repair.

No —INSTALL anew accelerator potentiometer. REFER
to|Accelerator Potentiometer|in the Powertrain
section. OPERATE the system to verify the repair.

DTC 11

Description:

Accelerator potentiometer switch closed on power-up after initial drive mode selector switch
closure.

Symptom:

Motor controller will not operate.

Possible cause(s):

» Accelerator potentiometer

» Connectors and related wiring
* Motor controller

Note: Check all vehicle fuses before performing this diagnostic procedure.
WARNING:

THE BATTERY PACK ASSEMBLY CAN DELIVER IN EXCESSOF 72VOLTSOF DC
POWER. IMPROPER HANDLING OF THE BATTERY PACK CAN RESULT IN
INJURY OR FATALITY.ONLY AUTHORIZED PERSONNEL TRAINED TO WORK
WITH BATTERY PACK COMPONENTSARE PERMITTED TO HANDLE THE
BATTERIES.

WARNING:

THE BATTERY PACK CONTAINSHIGH-VOLTAGE COMPONENTSAND WIRING.
HIGH-VOLTAGE INSULATED SAFETY GLOVESAND FACE SHIELD MUST BE
WORN WHEN PERFORMING THE FOLLOWING STEPS. FAILURE TO FOLLOW
THISWARNING MAY RESULT IN SEVERE PERSONAL INJURY OR DEATH.
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Step

Action

Connector End
View

Did you perform the Diagnostic System Check?
Yes- GO to Step P]

No - Refer to mmmhn this section.

1. Disconnect the motor controller harness connector.

2. Disconnect the accelerator potentiometer harness
connector.

3. Connect aDVOM between the motor controller
harness connector terminal 7 and each of the other
terminals of the motor controller harness connector.

Does continuity exist between circuit 33 and any other
circuit in the motor controller harness connector?

Yes- INSTALL anew 72 volt harness. REFER to
Wiring Harnessed|in this section. OPERATE the
system to verify the repair.

No - GO to Step 3.

|M otor Controll er|
Potentiometer

Connect a DVOM between the motor controller harness
connector termina 3 and the vehicle chassis.

Does the DVOM display greater than approximately 7.2
volts?

Yes- INSTALL anew motor controller. REFER to
[Motor Controller [n the Powertrain section.
OPERATE the system to verify the repair.

No — INSTALL anew accelerator potentiometer.
REFER to| Accel erator Potentiometer jn the
Powertrain section. OPERATE the system to
verify the repair.

[Motor Controller]

Battery

Circuit Description and Operation

72 volt power is supplied a pack by six 12 volt batteries connected in series. The battery pack is
divided into two banks of three batteries, which are connected by a 400 amp megafuse.

67




TH!NK neighbor Section 4 Electrical

Circuit Schematic

BATTERY
PACK
POSITIVE ™
BATTERY 400 AMP
1= BATTERY BATTERY 400 AMP
0G 0G
POWER
DISTRIBUTION
0G
[ ] BATTERY BATTERY [ 5] BATTERY (5 CONTACTOR
T Q
~—_ BATTERY
? PACK
I NEGATIVE
J SEE GROUND DISTRIBUTION
o 0G
A 0G
MOTOR
B- B+ | CONTROLLER
LEL224 A
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Required Tools

High Voltage Insulated Gloves 100-F036 or equivalent
Face Shield 100-F035 or equivalent
System Check

Functional components in the battery system are:

» Batteries

e 400 amp megafuse

» Contactor coil

Guidelines to diagnose the battery system:

1. Verify the concern.

2. Check the fuse(s).

3. Check all connectors and related wiring for partially seated terminals, connectors not mating

properly and for dirt, moisture or corrosion. For proper contact, terminal(s) must be free of
all foreign material.

4. Check for any diagnostic trouble codes. Refer to|Retrieving and Clearing DTCs|in this
section.

If the concern still exists, refer to the following table.

Symptom Chart

Symptom Possible Causes Action
The vehicle does not + Battery GO to

operate — no power
* 400 amp megafuse

Selecting Battery Type

When the maintenance-free battery mode is selected, the battery water reminder indicator will
not be displayed on the instrument cluster gauge. If the flooded battery mode is selected, the
battery water reminder will be displayed under either of the following conditions:

* When the drive mode selector switch is turned to the Reverse, Turf or Drive position and the
instrument cluster gauge performs an indicator test.
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*  When the vehicle has been driven at least 300 miles (483 km) since the last reset or
activation of the battery water reminder.

To toggle the battery type between flooded battery mode and maintenance-free battery mode,
perform the following:

1. While pressing the Select/Reset button, place the drive mode selector switch in the Drive
position.

2. Release the Select/Reset button within 5 seconds.
3. Place the drive mode selector switch in the Reverse position.

4. Press and release the Select/Reset button to toggle between the flooded battery mode and the
mai ntenance-free battery mode.

5. To exit Selecting Battery Type, place the drive mode selector switch in the OFF position and
either press the Select/Reset button or wait 10 seconds.

The battery water reminder indicator is the only indicator displayed when the instrument cluster
gaugeisin Selecting Battery Type mode.

Battery Test
WARNING:

THE BATTERY PACK ASSEMBLY CAN DELIVER IN EXCESSOF 72VOLTSOF DC
POWER. IMPROPER HANDLING OF THE BATTERY PACK CAN RESULT IN
INJURY OR FATALITY.ONLY AUTHORIZED PERSONNEL TRAINED TO WORK
WITH BATTERY PACK COMPONENTSARE PERMITTED TO HANDLE THE
BATTERIES.

WARNING:

THE BATTERY PACK CONTAINSHIGH-VOLTAGE COMPONENTSAND WIRING.
HIGH-VOLTAGE INSULATED SAFETY GLOVESAND FACE SHIELD MUST BE
WORN WHEN PERFORMING THE FOLLOWING STEPS. FAILURE TO FOLLOW
THISWARNING MAY RESULT IN SEVERE PERSONAL INJURY OR DEATH.

The battery test is done by measuring individual battery voltages with a calibrated voltmeter.
This test determines the general state of charge and battery condition quickly. Use the Rotunda
Alternator, Regulator Battery and Starter Tester (ARBST) 010-00725 or equivalent. Apply a50
amp load to each of the batteries for no more than 10 seconds. Read the voltage before removing
the load. A well-charged battery should maintain at least 12 volts. If the meter reads less than
approximately 11.5 volts, the battery is not charged adequately, or it may be defective. Charge
the battery using a battery charger and perform the test again. When charging the individual
batteries, make sure the battery charger leads are clamped to the bases of the battery posts and
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not the threaded studs. If battery voltage is not within specification, replace the battery. Refer to
%in this section. Charge the new battery using a 12 volt battery charger and perform the

DTC 15

Description:

Battery voltage is less than 68.3 volts at initial drive mode selector switch closure.

Symptom:

Motor controller will not operate.

Possible cause(s):
Discharged or inoperative battery or batteries.

Note:
Check all vehicle fuses before performing this diagnostic procedure.

WARNING:

THE BATTERY PACK ASSEMBLY CAN DELIVER IN EXCESSOF 72VOLTSOF DC
POWER. IMPROPER HANDLING OF THE BATTERY PACK CAN RESULT IN
INJURY OR FATALITY.ONLY AUTHORIZED PERSONNEL TRAINED TO WORK
WITH BATTERY PACK COMPONENTSARE PERMITTED TO HANDLE THE
BATTERIES.

WARNING:

THE BATTERY PACK CONTAINSHIGH-VOLTAGE COMPONENTSAND WIRING.
HIGH-VOLTAGE INSULATED SAFETY GLOVESAND FACE SHIELD MUST BE
WORN WHEN PERFORMING THE FOLLOWING STEPS. FAILURE TO FOLLOW
THISWARNING MAY RESULT IN SEVERE PERSONAL INJURY OR DEATH.

Step Action Connector
End View

1 Did you perform the Diagnostic System Check?
Yes— GO to Step P

No - REFER to mmlin this section.

2 Connect aDVOM between the battery pack positive and the
battery pack negative.

Is the voltage less than 68.3 volts?
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Step Action Connector
End View

Y es— If the vehicle is equipped with flooded batteries, GO to
Step Bl

If the vehicle is equipped with maintenance-free batteries, GO to
Step 4.

No —The system is OK.

3 Inspect the batteries for the proper water level. Refer to Battery
Fill Procedurein the General Information section.

|s the water level OK?
Yes- GO to Step 4]

No - Fill the batteries to the correct level with de-ionized or
distilled water. GO to Step 4]

4 1. Fully charge each individual battery using a battery charger.

2. Connect aDVOM between the battery pack positive and the
battery pack negative.

Is the voltage less than 68.3 volts?

Y es— REFER to Battery Test|in this section.
No — The system is OK.
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DTC 16

Description:

Battery voltage is greater than 86 volts at initial drive mode selector switch closure.

Symptom:

Motor controller will not operate.

Possible cause(s):

» GFCI charger cord is connected to the charger.
» Battery voltage too high.

WARNING:

THE BATTERY PACK ASSEMBLY CAN DELIVER IN EXCESSOF 72VOLTSOF DC
POWER. IMPROPER HANDLING OF THE BATTERY PACK CAN RESULT IN
INJURY OR FATALITY.ONLY AUTHORIZED PERSONNEL TRAINED TO WORK
WITH BATTERY PACK COMPONENTSARE PERMITTED TO HANDLE THE
BATTERIES.

WARNING:

THE BATTERY PACK CONTAINSHIGH-VOLTAGE COMPONENTSAND WIRING.
HIGH-VOLTAGE INSULATED SAFETY GLOVESAND FACE SHIELD MUST BE
WORN WHEN PERFORMING THE FOLLOWING STEPS. FAILURE TO FOLLOW
THISWARNING MAY RESULT IN SEVERE PERSONAL INJURY OR DEATH.

Step Action Connector
End View

1 Did you perform the Diagnostic System Check?
Yes- GO to Step 2]

No - REFER to @mmhn this section.

2 Connect aDVOM between the battery pack positive and the
battery pack negative.

Is the voltage greater than 86 volts?
Yes—REFER to in this section, to check the

individual batteries for overcharge.
No —The system is OK.
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Charging
Circuit Description and Operation

The battery charger receives 120-volt AC power from an externa standard grounded 3-prong
outlet and convertsit to DC power as required to charge the vehicle battery pack. After properly
connecting the vehicle to the receptacle, the charger will initiate afour stage charging process.

In the first stage, the battery pack istested. If the battery pack passes, the charger determines the
appropriate charging rate, depending upon the voltage of the battery pack, and charges the
battery pack. In the second and third stages, the voltage is regulated, and charging is completed.
The battery pack is maintained at the full state of charge in the fourth stage. If the vehicleis|eft
connected to the charger, the charger will automatically reinitiate a new charge cycle every 28
days. Therate at which the battery pack charges will vary, depending on the type of batteries
installed. To ensure afully charged battery pack, the vehicle should be charged continuously
and uninterrupted for 14 hours. The instrument cluster gauge must be set for the type of batteries
that are installed in the vehicle to prevent excessive charge time or damage to the batteries.

Refer to Battery Type Reprogramming|in this section. The battery charger should only be
operated with the supplied GFCI charger cord. If the battery charger detects current from the
GFCI charger cord, it will send asignal to the instrument cluster gauge. The instrument cluster
gauge will then display the charging indicator and prevent the vehicle from being driven.
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Circuit Schematic

Section 4 Electrical
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Required Tools

High Voltage Insulated Gloves 100-F036 or equivalent

Face Shield 100-F035 or equivalent

System Check

Functional components in the charging system are:
* GFClI cord

e Charger

» Service disconnect switch

* Battery temperature sensor

» Charger fuse

* Fusecap

Related wiring

Guidelines to diagnose the charging system:
1. Verify the concern.

2. Check the fuse(s).

3. Check all connectors and related wiring for partially seated terminals, connectors not mating
properly and for dirt, moisture or corrosion. For proper contact, terminal(s) must be free of
al foreign material.

4. Service disconnect switch must bein the ON position to charge batteries.

5. Make surethe instrument cluster gauge is set for the type of batteries that are installed in the
vehicle. Refer to[Battery Type Reprogramming in this section.

If the concern still exists, refer to the following table:
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Symptom Chart
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Symptom Possible Causes Action
The batteries do not charge GFCI power cord GOto
Charger fuse
Fuse cap
Charger

Battery (or batteries)

Connectors or related wiring

The batteries charge slowly
(take too long to fully
charge)

Charger
Battery temperature sensor
Connectors or related wiring

GO to Batteries Charge
@owlz

The 120V AC indicator will
not display

Instrument cluster gauge

Connectors or related wiring

GO to lL20VAC |

Enerqgized Indicator
Inoperative,

Charger Inoper ative
WARNING:

THE BATTERY PACK ASSEMBLY CAN DELIVER IN EXCESSOF 72VOLTSOF DC
POWER. IMPROPER HANDLING OF THE BATTERY PACK CAN RESULT IN
INJURY OR FATALITY.ONLY AUTHORIZED PERSONNEL TRAINED TO WORK
WITH BATTERY PACK COMPONENTSARE PERMITTED TO HANDLE THE

BATTERIES.

WARNING:

THE BATTERY PACK CONTAINSHIGH-VOLTAGE COMPONENTSAND WIRING.
HIGH-VOLTAGE INSULATED SAFETY GLOVESAND FACE SHIELD MUST BE
WORN WHEN PERFORMING THE FOLLOWING STEPS. FAILURE TO FOLLOW
THISWARNING MAY RESULT IN SEVERE PERSONAL INJURY OR DEATH.

Step

Action

Connector End
View

1 Did you read the Circuit Description and Operation?
Yes- GO to Step ]

No — REFER to bu:c.l.u.t_Descupnnn_and_QnetaLLanJl nthis

section.
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Step Action Connector End
View

2. 1. Disconnect the charger harness connector. Charger]

2. Connect aDVOM between the charger harness connector
terminal 1 and terminal 2.

Does the DVOM display approximately 72 volts?
Yes— GO to Step Bl
No — GO to Step EI

3. 1. Reconnect the charger connector.
2. Connect the GFCI charger cord to the charger.

3. Verify charger operation by listening for a buzz noise and
feeling for a dlight vibration from the charger.

Does the charger operate?
Yes— GO to Step i
No — GO to Step Bl

4, With the GFCI cord connected to the charger, connect a
DVOM between the battery pack positive and battery pack
negetive.

Does the voltage increase after two minutes?

Yes— The system is OK.

No— TEST the batteries. REFER to Battery Testlin this
section. If al batteries are OK, INSTALL anew
charger. REFER to Charger in this section. OPERATE
the system to verify the repair.

5. Connect aDVOM between the battery pack positive and
battery pack negative.

Does the DVOM display approximately 72 volts?
Yes— GO to Step bl

No— TEST the batteries. REFER to Battery Testlin this
section.

6. Connect aDVOM between the charger harness connector gel
termina 2 and the battery pack negative.

Does continuity exist?
Yes— GO to Step
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Step

Action

Connector End
View

No—INSTALL anew 72 volt harness. REFER to
[Harnesseslin this section. OPERATE the system to
verify the repair.

1. Perform the Power Shutdown Procedure. Refer to [Power |

ICharger]

IShutdown Procedurein this section.

2. Connect aDVOM between the charger harness connector
termina 1 and the battery pack positive.

Does continuity exist?
Yes—The systemis OK.

No — INSPECT the fuse cap and INSTALL anew fuse cap if
necessary. If thefuse capisOK, INSTALL anew 72
volt harness. REFER to Wiring Harnessedin this
section. OPERATE the system to verify the repair.

1. Connect aknown good GFCI cord to the charger.

2. Verify charger operation by listening for abuzz noise
and feeling for a dight vibration from the charger.

Does the charger operate?

Yes— INSTALL anew GFCI cord. OPERATE the system to
verify the repair.

No —INSTALL anew charger. REFER to@ inthis

section. OPERATE the system to verify the repair.

Batteries Charge Slowly
WARNING:

THE BATTERY PACK ASSEMBLY CAN DELIVER IN EXCESSOF 72VOLTSOF DC
POWER. IMPROPER HANDLING OF THE BATTERY PACK CAN RESULT IN
INJURY OR FATALITY.ONLY AUTHORIZED PERSONNEL TRAINED TO WORK
WITH BATTERY PACK COMPONENTSARE PERMITTED TO HANDLE THE
BATTERIES.

WARNING:

THE BATTERY PACK CONTAINSHIGH-VOLTAGE COMPONENTSAND WIRING.
HIGH-VOLTAGE INSULATED SAFETY GLOVESAND FACE SHIELD MUST BE
WORN WHEN PERFORMING THE FOLLOWING STEPS. FAILURE TO FOLLOW
THISWARNING MAY RESULT IN SEVERE PERSONAL INJURY OR DEATH.
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Step Action Connector End
View

1 Did you read the Circuit Description and Operation?
Yes- GO to Step P

No — REFER to bLL«:LuJ_D&LLpLLan_and_QnetaLLonjl n this

section.

2 1. Perform the Power Shutdown Procedure. Refer to Charger
[Power Shutdown Procedure|in this section.

2. Disconnect the charger harness connector.

3. Connect aDVOM between the charger harness
connector terminal 4 and terminal 5.

Does the DVOM display between 8k and 12k ohms at
approximately 25 degrees C?

Yes— GO to Step Bl
No — GO to Step 4l

3 Measure the time required to bring batteriesto afull state of
charge.

Do the batteries charge fully in 8-10 hours?
Yes—The systemis OK.

No — TEST the batteries. REFER to Battery Testlin this
section. If all batteries are OK, INSTALL anew
charger. REFER to in this section. OPERATE

the system to verify the repair.
4 1. Disconnect the battery temperature sensor harness Battery Temperature |
connector. Sensor

2. Connect aDVOM between the battery temperature
sensor harness connector termina 1 and termina 2.

Does the DVOM display between 8k and 12k ohms at
approximately 25 degrees C?

Yes— GO to Step bl

No—INSTALL anew battery temperature sensor.
OPERATE the system to verify the repair.

5 Connect aDVOM between the battery temperature sensor Battery Temperature |
harness connector terminal 1 and the charger harness Sensor

connector terminal 4. @
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Step Action Connector End
View
Does continuity exist?
Yes— GO to Step bl
No — REPAIR circuit 16. OPERATE the system to verify the
repair.
6 Connect aDVOM between the battery temperature sensor Battery Temperature |

harness connector terminal 2 and the charger harness Sensor]

connector termina 5.
Does continuity exist?

Yes— INSTALL anew charger. REFER to[Charged in this
section. OPERATE the system to verify the repair.

No — REPAIR circuit 17. OPERATE the system to verify the
repair.

Chargel

Voltage Step Down

Circuit Description and Operation

The DC/DC converter 1 (standard) and DC/DC converter 2 (optional) receive 72 volt power
through the DC/DC fuse when the service disconnect switch isin the ON position. The DC/DC
converter 1 (standard) and the DC/DC converter 2 (optional) step down the voltage from 72 volts
to 12 voltsfor vehicle systems that require 12 volt power, such as exterior lamps, wiper/washer,
horn, etc. For diagnosis of the DC/DC converter 2 (optional) or the power point system, refer to

Power Pointlin this section.
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Circuit Schematic

Section 4 Electrical
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Required Tools

High Voltage Insulated Gloves 100-F036 or equivalent
Face Shield 100-F035 or equivalent
System Check

Functional components in the voltage step down system are:
 DC/DC converter 1 (standard)

» DC/DC fuse

» Service disconnect switch

* Related wiring

Guidelines to diagnose the voltage step down system:

1. Verify the concern.

2. Check the fuse(s).

3. Check all connectors and related wiring for partially seated terminals, connectors not mating
properly and for dirt, moisture or corrosion. For proper contact, terminal(s) must be free of
all foreign material.

4. Veify that the battery pack isfully charged. REFER to Battery fin this section.

If the concern still exists, refer to the following table:

Symptom Chart

Symptom Possible Causes Action
All 12 volt systems except « DCIDC fuse GOto|
power point are inoperative | |
* DC/DC converter 1 ISASASASA SIS /LA 1A= S
(standard) [(Standard) Inoperativd

* Connectors or related
wiring
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DC/DC Converter 1 (Standard) I noper ative
WARNING:

THE BATTERY PACK ASSEMBLY CAN DELIVER IN EXCESSOF 72VOLTSOF DC
POWER. IMPROPER HANDLING OF THE BATTERY PACK CAN RESULT IN
INJURY OR FATALITY.ONLY AUTHORIZED PERSONNEL TRAINED TO WORK
WITH BATTERY PACK COMPONENTSARE PERMITTED TO HANDLE THE
BATTERIES.

WARNING:

THE BATTERY PACK CONTAINSHIGH-VOLTAGE COMPONENTSAND WIRING.
HIGH-VOLTAGE INSULATED SAFETY GLOVESAND FACE SHIELD MUST BE
WORN WHEN PERFORMING THE FOLLOWING STEPS. FAILURE TO FOLLOW
THISWARNING MAY RESULT IN SEVERE PERSONAL INJURY OR DEATH.

Step Action Connector End
View

1 Did you read the Circuit Description and Operation?
Yes- GO to Step Bl

No - REFER to l:Lm.ﬂ.t.D.mi.pﬁ.on.and_Qnetarian.lin

this section.
2. Connect aDVOM between the DC/DC converter 1 DC/DC Converter 1 |
(standard) harness connector terminal 1 and terminal (Standard)]

2.
Does the DVOM display approximately 12 volts?

Yes—The DC/DC converter (standard) is operating
correctly. CHECK operation of each 12 volt
system to determine symptom.

No - GO to Step 3.

3. 1. Disconnect the DC/DC relay. DC/DC Converter 1
Standard

2. Remove the Horn/flasher/brake fuse.

3. Connect aDVOM between the DC/DC converter 1
(standard) harness connector terminal 1 and
termina 2.

Does the DVOM display approximately 12 volts?

Yes—INSTALL anew DC/DC relay. OPERATE the
system to verify the repair.
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Step

Action

Connector End
View

No - GO to Step 4.

1. Placethe service disconnect switch in the OFF
position.

2. Disconnect DC/DC converter 1 (standard) harness
connector.

3. Connect aDVOM between the DC/DC converter 1
(standard) harness connector terminal 2 and the
vehicle chassis.

Does continuity exist?

Y es— REPAIR circuit 55 (RD/BU). OPERATE the
system to verify the repair.

No — GO to Step 5.

DC/DC Converter 1
Standard

1. Connect aDVOM between the DC/DC converter 1
(standard) harness connector terminal 3 and
terminal 4.

2. Place the service disconnect switch in the ON
position.

Does the DVOM display approximately 72 volts?

Yes—INSTALL anew DC/DC converter 1 (standard).

REFER to DC/DC Converter 1 (Standard)lin
this section. OPERATE the system to verify the

repair.
No — GO to Step B

DC/DC Converter 1 |

(Standard)l

Check continuity between the DC/DC converter 1
(standard) harness connector terminal 3 and battery
pack negative.

Does continuity exist?

Yes- REPAIR circuit 43. OPERATE the system to
verify the repair.

No — REPAIR circuit 4. OPERATE the system to
verify the repair.

DC/DC Converter 1 |

(Standard)l
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Exterior Lamps

Circuit Description and Operation

The headlamps operate only when the drive mode selector switch isin the Reverse, Turf or Drive
position. There are no high beam headlamps on this vehicle. The DC/DC converter 1 (standard)
supplies 12 volt power through the DC/DC relay and the lights fuse to the multifunction switch
connector-L. When the headlamp switch is turned to the ON (2™) position, 12 volt power is
supplied to the headlamps. The DC/DC converter 1 (standard) supplies 12 volt return for the
headlamps to compl ete the circuit. The flash-to-pass function only operates when the headlamp
switch isin the OFF or TAIL (1%) position.

The turn signals operate only when the drive mode selector switch isin the Reverse, Turf or
Drive position. When the multifunction switch isin the LH or RH turn signal position, 12 volt
power is supplied to the turn signal lamps and to the instrument cluster gauge turn signal
indicators. The lamps flash ON and OFF as the el ectronic flasher internal relay toggles. The
DC/DC converter 1 (standard) supplies 12 volt return for the lamps and the instrument cluster
gauge to complete the circuit.

The hazard lamps operate with the drive mode selector switch in any position. The DC/DC
converter 1 (standard) supplies 12 volt power through the horn/flasher/brake fuse to the
multifunction switch connector-L. When the hazard switch (part of multifunction switch) isin
the ON position, 12 volt power is supplied to the turn signal lamps and to the instrument cluster
gauge turn signal indicators. The lamps and hazard switch will flash ON and OFF continuously
until the hazard switch is placed in the OFF position. The DC/DC converter 1 (standard) supplies
the 12 volt return for the lamps and the instrument cluster gauge to complete the circuit.

The brake lamps operate with the drive mode selector switch in any position. The center high-
mounted stop lamp (CHMSL) is mounted on the rear of the vehicle roof. The CHMSL and the
brake lamps illuminate when the brake pedal is depressed. 12 volt power is supplied at all times
by the DC/DC converter 1 (standard) to the brake switch through the horn/flasher/brake fuse.
The DC/DC converter 1 (standard) supplies 12 volt return for the CHMSL and the brake lamps.
When the brake pedal is pressed, the brake switch closes and the brake lamps and CHM SL
illuminate.

The reverse lamp illuminates when the drive mode sel ector switch is turned to the Reverse
position. The DC/DC converter 1 (standard) supplies 12 volt return for the reverse lamp. When
the drive mode selector switch is turned to the Reverse position, 12 volt power is supplied to the
reverse lamp by the instrument cluster gauge and the reverse lamp illuminates.

The taillamps and the license plate lamp illuminate when the drive mode selector switch is
turned to the Reverse, Turf or Drive position and the headlamp switch is turned to the TAIL (1%)
or ON (2" position. When the headlamp switch is turned to the TAIL (1%) or ON (2" position,
12 volt power is supplied to the taillamps and the license plate lamp. The DC/DC converter 1
(standard) supplies 12 volt return for the taillamps and the license plate lamp.
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TH!NK neighbor Section 4 Electrical

Circuit Schematic
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Section 4 Electrical
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Section 4 Electrical
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Section 4 Electrical
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TH!NK neighbor

System Check

Functional components in the exterior lamps system are:

» Lightsfuse

* Horn/flasher/brake fuse

» Multifunction switch

» Headlamps

» CHMSL/reverse lamp

e Taillamps

* Licenseplate lamp

» Electronic flasher

» Hazard switch (part of multifunction switch)
» Brakeswitch

e Turnsigna lamps

* Instrument cluster gauge

* Related wiring

Guidelines to diagnose the exterior lamps system:
1. Verify the concern.

2. Check fuse(s).

Section 4 Electrical

3. Check all connectors and related wiring for partially seated terminals, connectors not mating
properly and for dirt, moisture or corrosion. For proper contact, terminal(s) must be free of

al foreign material.

4. If asinglelamp isinoperative, check and replace the bulb (if necessary) before performing

further diagnosis.

If the concern still exists, refer to the following table:
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TH!NK neighbor

Symptom Chart

Section 4 Electrical

Symptom Possible Causes Action
The headlamps are Lights fuse GO to Headlamps
inoperative
Bulbs
Multifunction switch
Connectors or related wiring
One headlamp is Bulb GO to Headlamps
inoperative Inoperative — One
Connectors or related wiring L amp)
The headlamps are always Multifunction switch GOto|
on
Connectors or related wiring Ii-feadl-aﬁmés)wé&wave—l
ON.
The turn signal lamps are Lights fuse GOto
inoperative L amps Inoperative
Horn/flasher/brake fuse
Bulbs

Multifunction switch

Connectors or related wiring

Oneturnsigna lampis Bulb GO to [Turn Signal |
inoperative Lamps Inoperative— |

Connectors or related wiring L eft or Right Sida.
Theturn signal lamps are Bulbs GO tofTurn Signal |
inoperative — left or right Lamps Inoperative— |
side Connectors or related wiring L eft or Right Sida.
Theturn signal indicator is Instrument cluster gauge GO to [Turn Signal |
inoperative — left or right Indicator Inoperative — ||
side Connectors or related wiring |eft or Right Sidg
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TH!NK neighbor

Section 4 Electrical

Symptom Possible Causes Action

The hazard flasher is Multifunction switch INSTALL anew

inoperative (turn signals multifunction switch.

operate correctly) REFER to|Multifunction
ISwitchlin this section.
OPERATE the system
to verify the repair.

The hazard flasher switch Bulb INSTALL anew hazard

illumination is inoperative flasher switch bulb.
OPERATE the system
to verify the repair.

The hazard flasher is Multifunction switch INSTALL anew

alwayson multifunction switch.
REFER to[Multifunction
ISwitch|in this section.
OPERATE the system
to verify the repair.

The brake lamps are Horn/flasher/brake fuse GOto

inoperative Brake switch

Connectors or related wiring

Onebrakelampis Bulb GO to[One Brake Lamp |

inoperative — left or right . Inoperative — L eft or

Side Connectors or related wiring Right Sidg.

The CHMSL isinoperative Bulb GO to CHMSL

Connectors or related wiring perativel
The brake lamps/CHMSL is Brake switch GO to Brake |

alwayson

Connectors or related wiring

Lamps/CHMSL Always |
ON.

The reverse lamps are

Instrument cluster gauge

GO to Reverse Lamps

inoperative Connectors or related wiring
Thereverse lamps are Instrument cluster gauge GO to Reverse Lamps
alwayson

Connectors or related wiring
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TH!NK neighbor

Section 4 Electrical

Symptom

Possible Causes

Action

The taillamps/license plate
lamps are inoperative

Lightsfuse
Multifunction switch

Connectors or related wiring

GO to[Tail/License Plate |
L amps Inoperative

Onetaillamp isinoperative

Bulb
Connectors or related wiring

GO to [One Tail/License |
ILamp Inoperative)

Thelicense plate lamp is
inoperative

Bulb

Connectors or related wiring

GO to Qne Tail/License |
L amp |noperative

The taillampg/license plate
lamps are aways on

Multifunction switch

Connectors or related wiring

GO to|! ail/License Plate |
L amps Always On

Headlamps I noperative

Step Action

Connector End
View

1 Did you read the Circuit Description and Operation?
Yes— GO to Step P

No — REFER to I(.‘.LtchDescu.pn.an.and_Qpetan.anJ

2 1. Setthe park brake.

2. Placethe drive mode selector switch in the Reverse, Turf
or Drive position.

3. Operate the flash-to-pass switch.
Do the headlamps illuminate?
Yes— GO to Step Bl

No — INSTALL anew multifunction switch. REFER to
Multifunction Switchlin this section. OPERATE the
system to verify the repair.

3 1. Connect a DVOM between multifunction switch
connector-L termina 3 and the vehicle chassis.

2. Place the headlamp switch in the ON (2nd) position.

Multifunction |

Switch-L|
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TH!NK neighbor

Section 4 Electrical

Step

Action

Connector End
View

Does the DVOM display approximately 12 volts?

Yes— REPAIR circuit 13. OPERATE the system to verify the
repair.
No—INSTALL anew multifunction switch. REFER to

!lVIUITiTWﬁo_nSV_vi'tEﬁ!in this section. OPERATE the
systemto verify therepair.

Headlamps I noperative — One Lamp

Step Action Connector End
View
1 Did you read the Circuit Description and Operation?
Yes— GO to Step P
No — REFER to [Circuit Description and Qperation)
2 1. Disconnect the inoperative headlamp. Headlamp LH

2. Set the park brake.

3. Placethe drive mode selector switch in the Reverse, Turf
or Drive position.

4. Place the headlamp switch in the ON (2nd) position.

5. Connect aDVOM between the inoperative headlamp
connector terminal A and terminal B.

Does the DVOM display approximately 12 volts?

Yes—INSTALL anew headlamp bulb. REFER to Headlamp
OPERATE the system to verify the repair.

No — REPAIR circuit 13. OPERATE the system to verify the
repair.

bieadlamp 4]
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TH!NK neighbor

Headlamp(s) Always ON

Section 4 Electrical

Step

Action

Connector End
View

Did you read the Circuit Description and Operation?
Yes— GO to Step E]

No — REFER to bLLCLUl-DeSCLLptLOLLaDd_OpetaILODJ

Disconnect the multifunction switch connector-L.
Do the headlamps illuminate?

Y es— REPAIR circuit 13 between the multifunction switch
harness connector-L termina 1 or terminal 3 and the
headlamps. OPERATE the system to verify the repair.

No — INSTALL anew multifunction switch. REFER to
Multifunction Switchlin this section. OPERATE the
system to verify the repair.

Multifunction
Switch-L

Turn

Signal Lamps I noperative

Step

Action

Connector End
View

Did you read the Circuit Description and Operation?
Yes- GO to Step P]

No — REFER to b.tc:uﬂ.Des:n.pﬂan.and.QpenauanJ

Place the hazard switch in the ON position.
Do the hazard lamps operate correctly?

Yes- INSTALL anew multifunction switch. REFER to
Multifunction Switch|in this section. OPERATE the
system to verify the repair.

No-GOtoStepEl

1. Disconnect the electronic flasher.

2. Connect afused jumper wire between the electronic flasher
connector terminal 49a and terminal 49.

3. Turnontheleft turn signals.
Do al left turn signalsilluminate?
Yes— INSTALL anew electronic flasher. REFER to Electronic
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TH!NK neighbor

Section 4 Electrical

Step Action Connector End
View
Flasher]in this section. OPERATE the system to verify
the repair.
No — INSTALL anew multifunction switch. REFER to
Murtitunction Switch]in this section. OPERATE the
system to verify the repair.
Turn Signal Lamps I noperative — Left or Right Side

Step

Action

Connector End
View

Did you read the Circuit Description and Operation?
Yes- GO to Step B

No - REFER to bLLCULI_D-eSCIZLptLOD-and_OpetaI-LOLIJ

1. Disconnect an inoperative turn signal lamp.
2. Set the park brake.

3. Place the drive mode selector switch in the Reverse, Turf or
Drive position.

4. Placetheturn signal switch in the ON position (inoperative
side).

5. Connect aDVOM between the inoperative turn signal lamp
connector terminal A and terminal B.

Does the DVOM display approximately 12 volts?

Yes—INSTALL anew bulb. OPERATE the system to verify the
repair.
No— GO to Step E|

[Turn Signal LH
[Turn Signal RF
[Turn Signal LR|

[Curn Signal RR

Connect aDVOM between multifunction switch terminal 5 (LH
side) or terminal 11 (RH side) and inoperative turn signal lamps.

Does continuity exist?

Yes—INSTALL anew multifunction switch. REFER to
M ultifunction Switchlin this section. OPERATE the
system to verify the repair.

No - REPAIR circuit 2 (RH side) or circuit 3 (LH side).

OPERATE the system to verify the repair.

Multifunction |

Switch-L|
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Section 4 Electrical

Turn Signal Indicator Inoperative— Left or Right Side

Step Action Connector End
View
1 Did you read the Circuit Description and Operation?
Yes- GO to Step E|
No - REFER to Circuit Description and Qperation)
2 1. Disconnect instrument cluster gauge connector J8.

2. Set the park brake.

3. Place the drive mode selector switch in the Reverse, Turf or
Drive position.

4. Placetheturn signal switch in the ON position (inoperative
side).

5. Connect aDVOM between instrument cluster connector J8

Does the DVOM display approximately 12 volts?

Yes—INSTALL anew instrument cluster gauge. REFER to
Instrument Cluster Gauge]in this section. OPERATE the
system to verify the repair.

No - REPAIR circuit 5 (LH side) or circuit 6 (RH side).
OPERATE the system to verify the repair.

terminal 5 (LH side) or termina 6 (RH side) and terminal 4.

nstrument Cluster
(Gauge — J

Brake Lamps Inoperative

Step Action Connector
End View
1 Did you read the Circuit Description and Operation?
Yes- GO to Step E]
No - REFER to Circuit Description and Qperation|
2 1. Disconnect the brake switch harness connector. Brake Switch

2. Connect afused jumper wire between the brake switch
connector terminal 1 and terminal 3.

Do the brake lamps illuminate?

Yes- INSTALL anew brake switch. OPERATE the system to
verify the repair.

No - REPAIR circuit 22. OPERATE the system to verify the repair.
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One Brake Lamp Inoperative — Left or Right Side

Section 4 Electrical

Step Action Connector End
View
1 Did you read the Circuit Description and Operation?
Yes- GO to Step E|
No - REFER to l’.‘LLcuLt.DescuptLon_and_OpetatLonJ
2 1. Disconnect the harness connector of the inoperative brake aillamp LH
lamp. aillamp RH
2. Connect aDVOM between terminal 1 (taillamp LH or RH cumsLr |
harness connector) or terminal 2 (CHMSL/reverse lamp Lamp

harness connector) and terminal 3 of the inoperative brake
lamp.

3. Pressthe brake pedal.
Does the DVOM display approximately 12 volts?
Yes—INSTALL anew bulb. OPERATE the system to verify the
repair.
No - REPAIR circuit 22. OPERATE the system to verify the
repair.

CHMSL Inoperative

Step Action Connector End
View
1 Did you read the Circuit Description and Operation?
Yes- GO to Step B
No - REFER to Ciscuit Description and Qperation)
2 1. Disconnect the CHM SL/reverse lamp harness connector. CHMSL/Reverse |

2. Connect aDVOM between CHMSL /reverse lamp harness
connector terminal 2 and terminal 3.

3. Pressthe brake pedal.
Does the DVOM display approximately 12 volts?
Yes—INSTALL anew bulb. OPERATE the system to verify the
repair.
No - REPAIR circuit 22. OPERATE the system to verify the
repair.

| amp|
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neighbor

Brake Lamps/CHM SL Always ON

Section 4 Electrical

Step

Action

Connector End
View

Did you read the Circuit Description and Operation?
Yes- GO to Step E|

No - REFER to l’.‘LLcuLt.DescuptLon_and_OpetatLonJ

Disconnect the brake switch harness connector.

Do the brake lamps and CHMSL remain illuminated?

Yes- REPAIR circuit 22. OPERATE the system to verify the
repair.

No —INSTALL anew brake switch. OPERATE the system to
verify the repair.

Rever

se Lamps | noperative

Step

Action

Connector End
View

Did you read the Circuit Description and Operation?
Yes- GO to Step P

No - REFER to bmaulﬂmpuan.and_openan.on.l

1. Disconnect the CHM SL/reverse lamp harness connector.

2. Connect aDVOM between CHM SL/reverse lamp harness
connector terminal 1 and terminal 3.

3. Set the park brake.
4. Place the drive mode selector switch in the Reverse position.
Does the DVOM display approximately 12 volts?

Yes—INSTALL new bulbs. OPERATE the system to verify the
repair.
No— GO to Step B

CHMSL /Reverse |
Lamgl

Connect aDVOM between instrument cluster gauge connector
J8 terminal 7 and the CHM SL/reverse lamp connector terminal
1.

Does continuity exist?
Yes—INSTALL anew instrument cluster gauge. REFER to

Instrument Cluster Gaugelin this section. OPERATE the
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TH!NK neighbor Section 4 Electrical
Step Action Connector End
View
system to verify the repair.
No — REPAIR circuit 68. OPERATE the system to verify the
repair.
Reverse Lamps Always ON
Step Action Connector End
View
1 Did you read the Circuit Description and Operation?
Yes- GO to Step P]
No - REFER to bLn:Lu.t_Desx:LLpI.Lan.and_OpenaLLanJ
2 1. Disconnect instrument cluster gauge harness connector J8.

2. Set the park brake.
3. Placethe drive mode selector switch in the Drive position.
Do the reverse lamps remain illuminated?

Yes- REPAIR circuit 68. OPERATE the system to verify the
REPAIR.

No —INSTALL anew instrument cluster gauge. REFER to
Instrument Cluster Gaugd in this section. OPERATE the
system to verify the repair.

Tail/License Plate Lamps I noperative

Step Action Connector End
View

1 Did you read the Circuit Description and Operation?
Yes- GO to Step P
No - REFER to Circuit Description and Operation)

2 Press the brake pedal.
Do the brake lamps illuminate?
Yes— GO to Step Bl
No — REFER to Brake L amps Inoperative)

3 1. Connect aDVOM between multifunction switch harness

connector-L terminal 6 and termina 7.

Multifunction
Switch-L
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Section 4 Electrical

Step

Action

Connector End
View

2. Set the park brake.

3. Place the drive mode selector switch in the Reverse, Turf or
Drive position.

4. Place the headlamp switch in the TAIL (1st) position.
Does the DVOM display approximately 12 volts?

Y es— REPAIR circuit 14. OPERATE the system to verify the
repair.

No — INSTALL anew multifunction switch. REFER to
IIVI ultifunction Wltcﬁ!in this section. OPERATE the
systemto verity therepair.

One Tail/License Lamp Inoperative

Step Action Connector End
View
1 Did you read the Circuit Description and Operation?
Yes- GO to Step B
No - REFER to Circuit Description and Operation)
2 1. Disconnect the inoperative taillamp harness connector.
2. Set the park brake.

3. Placethe drive mode selector switch in the Reverse, Turf or
Drive position.

4. Place the headlamp switch in the TAIL (1%) position.

5. Connect aDVOM between the inoperative taillamp harness
connector terminal 2 and terminal 3 (LH or RH taillamp) or
terminal 1 (license plate lamp).

Does the DVOM display approximately 12 volts?

Yes—INSTALL anew bulb. OPERATE the system to verify the

repair.
No — REPAIR circuit 14. OPERATE the system to verify the
repair.

License Plate Lamp
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Tail/License Plate Lamps Always On

Section 4 Electrical

Step Action Connector End
View
1 Did you read the Circuit Description and Operation?
Yes- GO to Step E|
No - REFER to Circuit Description and Qperation)
2 Disconnect the multifunction switch harness connector-L.

Arethe taillamps and license plate lamp illuminated?

Yes- REPAIR circuit 14. OPERATE the system to verify the
repair.

No — INSTALL anew multifunction switch. REFER to
M ultifunction Switchlin this section. OPERATE the
system to verify the repair.

Multifunction
Switch — L
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TH!NK neighbor Section 4 Electrical

Heater/Defogger

Circuit Description and Operation

The heater/defogger system consists of an electromechanical switch mounted on the cowl, heater
element, fan, and contactor that are mounted on a bracket under the cowl, and two jumper
harnesses which connect to the main harness and deliver power to the system. Two air vent hoses
route warm air from the heater box to air ducts mounted on the right and left sides of the cowl.

The system cannot be operated unless the vehicle is powered on (charging cord is disconnected,
service disconnect switch is ON, and drive mode selector switch isin reverse, turf, or drive).
When the heater switch isturned on, a microprocessor in the switch closes arelay in the
contactor to turn the system on. The switch has a built-in timer that will turn the system off after
10 minutes. The switch may aso be turned off any time during the 10-minute run cycle.

There are two jumper harnesses used on the heater/defogger. The 18A654 jumper harness
delivers 72V from the main harness through the contactor mounted on the heater box to the
heater element, then continuing through the DC/DC converter. The 18A586 jumper harness
delivers 12V, when the vehicle is powered on and the drive mode selector switch ison, to close
the contactor and power the heater fan. The connector that connects the DC/DC converter to this
jumper harnessisincluded on every vehicle. On vehicles without heater/defogger, this connector
may be used to provide power to aftermarket accessories such as lights, radio, etc. at the
discretion of the customer.

Using the heater/defogger for the full 10-minute cycle will consume approximately 25% of the
capacity of acompletely charged battery pack.
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Circuit Schematic

Section 4 Electrical
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Section 4 Electrical
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System Check

Functional components in the heater/defogger system are:

Lamps fuse

ACC fuse

Heater/defogger switch
DC/DC relay

Heater blower control relay
Heater

Fan

Vent hose

Nylon clamps

Related wiring

Guidelines to diagnose the heater/defogger system:

1.
2.
3.

Verify the concern.

Check fuse(s).

Section 4 Electrical

Check all connectors and related wiring for partialy seated terminals, connectors not mating
properly and for dirt, moisture or corrosion. For proper contact, terminal(s) must be free of

al foreign material.

If the concern still exists, refer to the following table:
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Symptom Chart

Section 4 Electrical

Symptom

Possible Causes

Action

The fan isinoperative

Lamps fuse

DC/DC relay
Heater/defogger switch
Fan

Connectors or related wiring

GO to [Fan Inoperativel

Thefanisawayson

Heater/defogger switch

Connectors or related wiring

GO to Fan Always ON|

The fan runs but blows cool Heater blower control relay GO to
ar Hester
Heater/defogger contactor
Connectors or related wiring
Thefan runsbut no air is Heater/defogger ducts INSPECT vent hoses for
directed to the windshield Nvion d damage, incorrect
ylon clamps routing or for loose
Vent hose connection to ducts.
INSPECT nylon clamps
for incorrect installation.
REPAIR as necessary.
Thefan runsbut air is Heater/defogger ducts INSPECT vent hoses for
directed to only one side of Nylon clamps damage, incorrect
the windshield Vent hose routing or for loose
connection to ducts.
INSPECT nylon clamps
for incorrect installation.
REPAIR as necessary.
The fan runs but air volume Heater/defogger ducts INSPECT vent hoses for
islow Nylon clamps damage, incorrect
Vent hose routing or for loose

connection to ducts.
INSPECT nylon clamps
for incorrect installation.
REPAIR as necessary.
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Fan Inoperative

Section 4 Electrical

Step

Action

Connector End
View

Did you read the Circuit Description and Operation?
Yes— GO to Step P

No — REFER to b.tcul.t_D&ecuptLon_and_Opetauon]

1. Placethedrive mode sdlector switch in the Reverse, Turf
or Drive position.

2. Pressthe heater/defogger switch to turn the system on.
Does the heater/defogger switch illuminate?

Yes— GO to Step B]

No — GO to Step 6.

1. Disconnect the fan connector.

2. Connect aDVOM between fan connector terminal 1 and
the vehicle chassis.

Press the heater/defogger switch to turn the system on.
Does the DVOM display approximately 12 volts?
Yes— GO to Step 4.
No — GO to Step 5.

Heater/defogoer Fan

Connect aDVOM between fan connector terminal 2 and the
vehicle chassis.

Does continuity exist?

Yes—INSTALL anew fan. OPERATE the system to verify
therepair.

No — REPAIR circuit 57 (BK). OPERATE the system to
verify the repair.

Heater/defogger Fal
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Section 4 Electrical

1. Disconnect heater/defogger switch connector.

2. Connect aDVOM between fan connector terminal 1 and
heater/defogger switch connector terminal 1.

Does continuity exist?

Yes—INSTALL anew heater/defogger switch. OPERATE
the system to verify the repair.

No — REPAIR circuit 81 (RD). OPERATE the system to
verify the repair.

Heater/defoqger Fanl

lester/defogger |
I&itchl

1. Disconnect the heater/defogger switch connector.

2. Connect aDVOM between heater/defogger switch
terminal 2 and the vehicle chassis, and between
heater/defogger switch termina 3 and the vehicle chassis.

Does the DVOM display approximately 12 volts?

Yes— REPAIR circuit 57 (BK). OPERATE the system to
verify the repair.

No — REPAIR circuit 80 (RD/GN) or circuit 69 (RD/GY).
OPERATE the system to verify the repair.

Heater/defogger |
Switch|

Fan Always ON

Step

Action

Connector End
View

Did you read the Circuit Description and Operation?
Yes— GO to Step P

No — REFER to bLtchDea:upLLan_and_QpethanJ
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Section 4 Electrical

Step

Action

Connector End
View

1. Disconnect the heater/defogger switch.

2. Placethedrive mode selector switch in the reverse, turf
or drive position.

3.  Check operation of the fan.
Does the fan still run?

Yes— REPAIR circuit 81 (RD). OPERATE the system to
verify the repair.

No—INSTALL anew heater/defogger switch. OPERATE the
system to verify the repair.

Heater | noperative

Step

Action

Connector End
View

Did you read the Circuit Description and Operation?
Yes— GO to Step P

No — REFER to bLtCLu.t_Descr.Lpuon_and_Qnetat.LonJ

1. Placethedrive mode selector switch in the Reverse, Turf
or Drive position.

2. Pressthe heater/defogger switch to turn the system on
while listening for noise from the heater/defogger
contactor.

Does the heater/defogger contactor click when the systemiis
turned on?

Yes— GO to Step 3.
No—- GO to Step 7.

1. Disconnect the heater/defogger contactor.

2. Connect aDVOM between heater/defogger contactor
terminal A1 and the vehicle chassis.

Does the DVOM display approximately 72 volts?

Heater/defogger |
Contactor
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Section 4 Electrical

Step

Action

Connector End
View

Yes— GO to Step 4.

No — REPAIR circuit 43 (OR/YE) between the 72 volt fuse
holder and the heater/defogger contactor. OPERATE the
system to verify the repair.

Connect aDVOM between heater/defogger contactor terminal
A2 and the vehicle chassis.

Does continuity exist?

Yes—INSTALL anew heater/defogger contactor. REFER to
Heater/Defogger System in this section. OPERATE the
system to verify the repair.

No — GO to Step 5.

Heater/defogger |
Contactor

1. Disconnect the heater/defogger.

2. Connect aDVOM between heater/defogger contactor
terminal A2 and heater/defogger terminal 1.

Does continuity exist?
Yes— GO to Step 6.

No — REPAIR circuit 43 (OR/Y E) between the heater/defogger
contactor and the heater/defogger. OPERATE the system
to verify the repair.

Heater/defoqqer
Contactor

Heater/defagger

Connect aDVOM between heater/defogger terminal 2 and the
vehicle chassis.

Does continuity exist?

Yes—INSTALL anew heater/defogger. REFER to
Heater/Defogger Assembly in this section. OPERATE
the system to verify the repair.

No — REPAIR circuit 4 (OR/BK). OPERATE the system to
verify the repair.

Heater/defogoer]

1. Disconnect the heater/defogger contactor.

2. Connect aDVOM between heater/defogger contactor
terminal 1 and the vehicle chassis.

Heater/defogger |
Contactor
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Section 4 Electrical

Step

Action

Connector End
View

Does the DVOM display approximately 12 volts?
Yes— GO to Step 8.

No — REPAIR circuit 81 (RD). OPERATE the system to verify
therepair.

Connect aDVOM between heater/defogger terminal 2 and the
vehicle chassis.

Does continuity exist?

Yes—INSTALL anew heater/defogger contactor. REFER to
Heater/Defogger System in this section. OPERATE the
system to verify the repair.

No — REPAIR circuit 57 (RD). OPERATE the system to verify
therepair.

Heater/defogoer]

Horn

Circuit Description and Operation

The horn will sound any time the horn switch is pressed. The DC/DC converter 1 (standard)
supplies 12 volt power through the horn/flasher/brake fuse to the multifunction switch and the
horn. When the horn switch is pressed, 12 volt power is supplied to the horn relay coil, which
closes the horn relay switch, providing a 12 volt return for the horn. This completes the circuit
and the horn will sound.
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Circuit Schematic
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System Check

Functional components in the horn system are:

Horn/flasher/brake fuse
Horn switch
Multifunction switch
Horn

Horn relay

Related wiring

Guidelines to diagnose the horn system:

1. Verify the concern.

2. Check the fuse(s).

3.

Section 4 Electrical

Check all connectors and related wiring for partialy seated terminals, connectors not mating

properly and for dirt, moisture or corrosion. For proper contact, terminal(s) must be free of

all foreign material.

If the concern still exists, refer to the following table:

Symptom Chart

Symptom Possible Causes Action
The horn isinoperative « Horn/flasher/brake fuse | GO to Horn Inoperativel
e Horn Relay
* Horn

e Horn switch
e Multifunction switch

e Connectors or related
wiring

The hornisaways on * Hornrelay
e Multifunction switch
e Horn switch

GO to Horn Always On.
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Section 4 Electrical

Symptom Possible Causes

Action

e Connectors or related
wiring

Horn I noperative

Step

Action

Connector End
View

Did you read the Circuit Description and Operation?
Yes— GO to Step P

No — REFER to bLtr:Lul_Des:LLpnan_and_Qpetan.anJ

Place the hazard switch in the ON position.
Do the hazard lamps operate properly?
Yes— GO to Step E]

No — REFER to DC/DC Converter 1 (Standard) Inoperativel

1. Disconnect the horn relay harness connector.

2. Connect aDVOM between the horn relay harness connector
terminal 2 and the vehicle chassis.

3. Pressthe horn switch.

Does the DVOM display approximately 12 volts?
Yes— GO to Step i

No — GO to Step E|

Connect aDVOM between the horn relay harness connector
terminal 4 and the vehicle chassis.

Does the DVOM display approximately 12 volts?
Yes— GO to Step bl
No — GO to Step bl

Horn Relay]

1. Check continuity between the horn relay harness connector
terminal 1 and the vehicle chassis.

2. Check continuity between the horn relay harness connector
terminal 5 and the vehicle chassis.

Does continuity exist?

Yes—INSTALL anew horn relay. OPERATE the system to
verify the repair.
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Section 4 Electrical

Step

Action

Connector End
View

No — REPAIR circuit 57. OPERATE the system to verify the
repair.

1. Disconnect the horn harness connector.

2. Connect aDVOM between the horn harness connector
terminal 1 and the vehicle chassis.

Does the DVOM display approximately 12 volts?

Yes— GO to Step

No — REPAIR circuit 6. OPERATE the system to verify the
repair.

Horn

Check continuity between the horn harness connector terminal
2 and the horn relay harness connector terminal 4.
Does continuity exist?
Yes—INSTALL anew horn. OPERATE the system to verify
the repair.
No — REPAIR circuit 78. OPERATE the system to verify the
repair.

Horn

1. Disconnect the multifunction switch harness connectors.

2. Connect aDVOM between the multifunction switch harness
connector L termina 10 and the vehicle chassis.

Does the DVOM display approximately 12 volts?

Yes— GO to Step P

No - REPAIR circuit 6. OPERATE the system to verify the
repair.

Multifunction |

Switch - L|

Check continuity between the multifunction switch harness
connector W terminal 11 and the horn relay harness connector
termina 2.

Does continuity exist?

Yes— GO to Step [L0]

No — REPAIR circuit 28. OPERATE the system to verify the
repair.

Multifunction |
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Step Action Connector End
View
10 1. Disconnect the horn switch harness connector. Horn Switch
2. Check continuity between the horn switch harness Multifunction |
connector termina 1 and the multifunction switch harness Switch-W
connector W terminal 11. Multifunction |
3. Check continuity between the horn switch harness

connector termina 2 and the multifunction switch harness
connector L terminal 10.
Does continuity exist?
Yes— INSTALL anew horn switch. REFER to Horn Switchlin
this section. OPERATE the system to verify the repair.

No — INSTALL anew multifunction switch. REFER to
[M ultifunction Switch|in this section. OPERATE the
system to verify the repair.

Horn Always On

Step Action Connector End
View

1 Did you read the Circuit Description and Operation?
Yes— GO to Step P

No — REFER to bLtm.ul_Des:LLpLLan_and_QpetaLLanJ

2 Disconnect the horn relay harness connector.
Does the horn stop sounding?
Yes— GO to Step Bl

No — REPAIR circuit 78. OPERATE the system to verify the
repair.

3 Connect a DVOM between the horn relay harness connector
terminal 2 and the vehicle chassis.

Does the DVOM display approximately 12 volts?
Yes— GO to Step i

No—INSTALL anew horn relay. OPERATE the system to
verify the repair.

4 1. Disconnect the multifunction switch harness connector W.

2. Connect aDVOM between the horn relay harness connector
terminal 2 and the vehicle chassis.
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Step Action Connector End
View

Does the DVOM display approximately 12 volts?
Yes— REPAIR circuit 28. OPERATE the system to verify the

repair.
No — RECONNECT multifunction switch connector W. GO to
Step E
5 1. Disconnect the horn switch harness connector. Horn Switch

2. Connect aDVOM between the horn relay harness connector @l
termina 2 and the vehicle chassis.

Does the DVOM display approximately 12 volts?

Yes—INSTALL anew multifunction switch. REFER to
M ultifunction Switchlin this section. OPERATE the
system to verify the repair.

No— INSTALL anew horn switch. REFER to Horn Switchlin
this section. OPERATE the system to verify the repair.

| nstrument Cluster Gauge

Circuit Description and Operation

The instrument cluster gauge is the main component of the electrical system. The four
connectors on the back of the instrument cluster gauge are for the drive mode selector switch, the
12 volt harness, the 72 volt harness and the gauge overlay (for the Select/Reset Button). The
instrument cluster gauge backlighting illuminates when the drive mode selector switch is placed
in the Reverse, Turf or Drive position.

The brake indicator will display when either the park brake is engaged or the brake fluid level is
low. The park brake switch closes when the park brakeis set. The 12 volt return is supplied
through the instrument cluster gauge from the DC/DC converter 1 to complete the circuit. When
the brake fluid in the master cylinder islow, the brake fluid level switch closes. The 12 volt
return is supplied through the instrument cluster gauge from the DC/DC converter 1 to complete
the circuit. The instrument cluster gauge will display the park brake/fluid warning/rollaway
reminder indicator when these conditions are met.

The warning chime s built into the instrument cluster gauge and provides audible warning when
the drive mode selector switch isin the Reverse position. The audible warning also sounds for 10
seconds (as arollaway reminder) when the drive mode selector switch is placed in the OFF
position from any other position unless the park brake is engaged.
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When the GFCI cord is connected to the charger, asignal is sent to the instrument cluster gauge.
This signal activates the 120V AC energized indicator. This signal also inhibits the vehicle from
activating any of the drive modes.

The battery water reminder indicator (flooded batteries only) will display every 300 miles (483
km) on vehicles equipped with flooded batteries. To reset the battery water reminder indicator,
refer to Resetting the Battery Water Reminder|in this section. The instrument cluster gauge must
be set for the type of batteries that areinstaled in the vehicle to prevent excessive charge time or
damage to the batteries. Refer to [Selecting Battery Typelin this section.

The drive system over-temp indicator will display when the drive system overheats. A fault code
from the motor controller will activate the over-temp indicator. The indicator will remain on
until the fault code from the motor controller disappears.

The electrical leakage indicator will display when electrical current is detected between the 72
volt harness or components and the vehicle chassis. The indicator will display regardiess of the
drive mode selector switch position. Although this condition may not affect the drive or
accessory system functionality, the display of the electrical leakage indicator indicates aneed for
service. Make sure the vehicle is thoroughly dry before attempting electrical leakage diagnosis.
Electrical |eakage may be detected if certain electrical connectors are exposed to moisture due to
rain or washing of the vehicle.

The odometer has five LCD positions that display total vehicle miles/kilometers. These positions
are shared with the trip odometer. All digits will be displayed when in the odometer mode
(trailing zeros will all be displayed). Refer to [Selecting Odometer or Trip Odometer Modelin this
section. The trip odometer starts with one digit and one decimal place (e.g. 0.0). More digits will
be displayed as trip odometer counts up. Mileage is stored in non-volatile memory. In the event
of unexpected power loss, software flash or placing the drive mode selector switch in the OFF
position, mileage data will be maintained.

The seatbelt warning indicator will display for 30 seconds when the drive mode selector switch
is placed in the Drive position. Switching to the Turf or Reverse position during the 30 second
period will not affect the timer for the indicator. Placing the drive mode selector switch in the
OFF position is the only way to clear the indicator before the 30 seconds has el apsed.

The service required (wrench) indicator will be displayed anytime a diagnostic trouble code sets
due to a system malfunction.

The speedometer has two LCD positions that will display the vehicle speed in MPH or KPH,
depending on the selected display mode. Refer to Selecting Speed and Distance Unitslin this
section. The speedometer will function when the vehicle isin the Reverse, Turf or Drive
positions.

The state of charge indicator displays the charge level of the battery pack. The number of
lines/bars displayed indicates the state of charge. The motor controller outputs this information to
the instrument cluster gauge through the serial communication lines. The State of Charge
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Indicator Chart shows the battery pack voltage and corresponding instrument cluster gauge
display.

The left and right turn signal indicators are green LEDSs that flash with their respective turn
signals.

State of Charge Indicator Chart

Battery Pack State of Charge | State of Charge Additional Information

Voltage Indicator Bars Indicator Battery

(Approximate) | Displayed Outline Display

0-20V 0 (or 5) bars Flashing fast Charger hums but does not charge.
Vehiclewill not drive.

20-63V 0 (or 5) bars Flashing fast Charger charges at 2 amp rate.
Vehiclewill not drive.

63-68V 0 (or 5) bars Flashing fast Charger charges at 10 amp rate.
Vehiclewill not drive.

68.3 - 69.8V 0 (or 5) bars Flashing fast Charger charges at 10 amp rate.
Vehiclewill drive.

69.8-70.6 V 1 bar Flashing slow Charger charges at 10 amp rate.
Vehiclewill drive.

70.6-72V 2 bars Solid Charger charges at 10 amp rate.
Vehiclewill drive.

72-73.4V 3 bars Salid Charger charges at 10 amp rate.
Vehiclewill drive.

73.4-749V 4 bars Solid Charger charges at 10 amp rate.
Vehiclewill drive.

749-80V 5 bars Salid Charger charges at 10 amp rate.
Vehiclewill drive.

Selecting Speed and Distance Units

To change the speed and distance units between miles per hour (MPH) and kilometers per hour
(KPH), set the park brake and perform the following:

1. While pressing the Select/Reset button, place the drive mode selector switch in the Drive

position.

2. Release the Salect/Reset button within 5 seconds.
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3. Place the drive mode selector switch in the Turf position.
4. Press and release the Select/Reset button to alternate between MPH and KPH display.

5. Place the drive mode selector switch in the OFF position and either press the Select/Reset
button or wait 10 seconds to exit.

The MPH and KPH indicators are the only items displayed when the instrument cluster gauge is
in Selecting Speed and Distance Units mode.

Selecting Odometer or Trip Odometer Mode

To change the instrument cluster gauge display between the Odometer and the Trip Odometer
mode, set the park brake and perform the following:

1. Place the drive mode selector switch in the Drive or Turf position.

2. Press and release the Select/Reset button within three seconds.
Resetting the Trip Odometer

To reset the trip odometer, set the park brake and perform the following:

1. Place the drive mode selector switch in the Drive or Turf position.

2. Set the odometer to the Trip mode. Refer to [Selecting Odometer or Trip Odometer Modelin
this section.

3. Pressand hold the Select/Reset button for longer than three seconds.

Resetting the Battery Water Reminder
To reset the battery water reminder, set the park brake and perform the following:

1. Place the drive mode selector switch in the Reverse position.

2. Pressand hold the Select/Reset button for longer than three seconds.
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Circuit Diagram

Section 4 Electrical
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Section 4 Electrical
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Required Tools

High Voltage Insulated Gloves 100-F036 or equivalent
Face Shield 100-F035 or equivalent
System Check

Functional components in the instrument cluster gauge system are:
» Service disconnect switch

* Instrument cluster gauge

» Control fuse

» Horn/flasher/brake fuse

* Lightsfuse

* Motor controller

* Motor tachometer/speed sensor
» Accelerator potentiometer

e Charger

e Chassis

» Drive mode selector switch

» DC/DC converter 1 (standard)
 DC/DCrelay

* Multifunction switch

» Brakefluid level switch

* Park brake switch

e CHMSL/reverse lamp

* Related wiring
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Guidelines to diagnose the instrument cluster gauge system:

1. Verify the concern.

2. Check the fuse(s).

Section 4 Electrical

3. Check all connectors and related wiring for partially seated terminals, connectors not mating
properly and for dirt, moisture or corrosion. For proper contact, terminal(s) must be free of

all foreign material.

4. Make sure the service disconnect switch isin the ON position.

5. Fill the brake fluid reservoir as necessary.

6. Check for any diagnostic trouble codes. Refer to|Retrieving and Clearing DTCs|

If the concern still exists, refer to the following table:

Symptom Chart

Symptom Possible Causes Action
The instrument cluster gauge Drive mode selector | nstrument Cluster |
does not illuminate with the switch &

drive mode sdlector switch in
the Reverse, Turf or Drive
position

Instrument cluster gauge

Connectors or related
wiring

The state of charge indicator
isinoperative

Instrument cluster gauge
Motor controller

Connectors or related
wiring

GO to Btate of Charge |
Indicator Inoperative

The speedometer indicator is
inoperative

Instrument cluster gauge

Motor tachometer/speed
sensor

Connectors or related
wiring

GO to |nstrument Cluster
Gauge Does Not Display
Correct Vehicle Speed

The odometer/trip odometer is
inoperative

Instrument cluster gauge

Connectors or related
wiring

GO to Odometer/Tri
[Odometer Inoperativel

The park brake/rollaway
reminder chimeisawayson

Instrument cluster gauge

INSTALL anew instrument
cluster gauge. REFER to
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Section 4 Electrical

Symptom

Possible Causes

Action

Instrument Cluster Gaugg in

i i OPERA T+
S Sect o OrcrRATE e

system to verify the repair.

Thereverse chimeis always
on

Instrument cluster gauge

INSTALL anew instrument
cluster gauge. REFER to
[MSIrument ClIuster Gaugg in
IS section. e
system to verify the repair.

Thereverse chimeis always
on

Instrument cluster gauge

INSTALL anew instrument
cluster gauge. REFER to
[MStrument Cluster Gauggin
fhis section. OPERATE the
system to verify the repair.

The park brake/rollaway
reminder chime isinoperative

Instrument cluster gauge
Park brake switch

Connectors or related
wiring

|F\>Pmi nder Chime | nnnprati\/j

The seatbelt warning indicator
isalwayson

Instrument cluster gauge

Connectors or related
wiring

GOtol

SeatbelryWarning mndi

The seatbelt warning indicator
isinoperative

Instrument cluster gauge

INSTALL anew instrument
cluster gauge. REFER to
[nstrument Cluster Gaugdin
this section. OPERATE the
system to verify the repair.

The battery water reminder
indicator is aways on

Instrument cluster gauge

Connectors or related
wiring

GO to Battery Water |
Reminder Indicator Always |
On.

The battery water reminder
indicator isinoperative

Instrument cluster gauge

Incorrect battery type
selected

GO to Battery Water
Reminder |ndicator
| noperativ

The electrical |eakage
indicator is always on

Instrument cluster gauge

Connectors or related
wiring

GO to Electrical Leakage
Indicator Always On

When the GFCI charger cord
is connected to the charger,

Instrument cluster gauge

GO to 120VAC Energized
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Symptom Possible Causes Action
the 120VAC energized «  Connectors or related Indicator Inoperative]
indicator does not display wiring
The 120VAC energized « Instrument cluster gauge | GO to L20VAC Energized |
indicator is always on . Connectors or related |ndicator Always On
wiring

The servicerequired (wrench) | «  Instrument cluster gauge | GO to Pervice Required
indicator is aways on |ndicator Always On

* Connectors or related

wiring
Thedrive system over-temp |«  Instrument cluster gauge | INSTALL anew instrument
indicator is always on but cluster gauge. REFER to
vehicle has normal [MStrument CIuster Gaugg| in
performance this section. TEST the system
to verify the repair.

Thedrive system over-temp | «  Instrument cluster gauge | GO to Drive System Over-
indi risaw n emp Indicator Always On
dicator is always on and e Connectors or related - Y

vehicle has sluggish .
performance wiring
The park brake indicator does |«  Parking brake switch GO to Park Brake/Fluid |
not turn on when the park Warning/Rollaway Reminder |
brake is applied » Connectorsor related |ndicator Inoperativel
wiring
The brakewarningindicator |« Brake fluid switch GO to Park Brake/Fluid |

iIsawayson Warning/Rollaway Reminder |
» Parking brake switch |ndicator Always On

* Connectors or related
wiring

Diagnostic System Check

Note: Before performing the diagnostic system check, perform the following:
1. Setthe park brake.
2. Cyclethe service disconnect switch OFF and then ON.

I—Lammwmmmmmmm&w to the OFF position.

4. Check all vehicle fuses.

129



TH!NK neighbor

Section 4 Electrical

The Diagnostic System Check helps identify and diagnose the instrument cluster gauge and
related vehicle system failures. Use the chart below as a starting point for al instrument cluster
gauge diagnosis.

Step

Action

Connector End
View

Attempt to enter Selecting Battery Type mode. Refer to
[Selecting Battery Typelin this section.

Does the instrument cluster gauge enter Selecting Battery
Type mode?

Yes- GO to Step ]

No - REFER to LnstwmenLCLusteLGauqun this section.

Attempt to enter Selecting Speed and Distance Units mode.

Refer to Selecting Speed and Distance Units.

Does the instrument cluster gauge enter Selecting Speed
and Distance Units mode?

Yes- GO to Step B

No - REFER to Lnsl;tumenLC.LusteLGauqun this section.

Attempt to enter Retrieving and Clearing DTCs mode.
Refer to Retrieving and Clearing DTCS

Does the instrument cluster gauge enter Retrieving and
Clearing DTCs mode?

Yes- GO to Step 4]

No - REFER to Lnsu:umem_CLusteLGauqej noperative in

this section.

Does the instrument cluster gauge display any DTCs?
Y es - REFER to Diagnostic Trouble Code (DTC) Chart]

No - REFER to b,cmpLam_Char.Lli n this section.
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DC/DC Relay Test

Step Action Connector End
View

1 1. Setthe park brake.

2. Placethe drive mode selector switch in the Reverse,
Turf or Drive position.

Does the horn sound?
Yes- GO to Step Pl
No - REFER to ivelin this section.

2 1. Disconnect the DC/DC relay harness connector. DC/DC Rela

2. Connect aDVOM between the DC/DC relay harness
connector terminal 1 and the vehicle chassis.

3. Connect aDVOM between the DC/DC relay harness
connector terminal 2 and the vehicle chassis.

Does the display approximately 12 volts?
Yes— GO to Step Bl

No — REPAIR circuit 55. OPERATE the system to verify
the repair.

3 Connect aDVOM between the DC/DC relay harness DC/DC Rela
connector terminal 1 and terminal 5.

Does the display approximately 12 volts?
Yes— GO to Step
No — GO to Step

4 1. Disconnect the instrument cluster gauge harness | nstrument Cluster |

connector J8. Gauge — J
2. Connect aDVOM between the instrument cluster

gauge harness connector J8 terminal 12 and the DC/DC
relay harness connector terminal 5.

Does continuity exist?

Yes—INSTALL anew instrument cluster gauge. REFER
to Instrument Cluster Gaugelin this section. OPERATE the

system to verify the repair.
No — REPAIR circuit 66. OPERATE the system to verify
the repair.
5 1. Removethelightsfuse. DC/DC Rela

2. Remove the wiper/washer fuse.

3. Connect aDVOM between the DC/DC relay harness
connector terminal 4 and the lights fuse terminal 1.
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Section 4 Electrical

Step

Action

Connector End
View

4. Connect aDVOM between the DC/DC relay harness
connector terminal 4 and the wiper/washer fuse
termina 1.

Does continuity exist?

Yes— GO to Step f]

No — REPAIR circuit 79. OPERATE the system to verify
the repair.

1. Remove the lights fuse from the 72 volt fuse holder.
2. Disconnect the multifunction switch harness connector
—L.

3. Connect aDVOM between the lights fuse terminal 2
and the multifunction switch harness connector — L
terminal 9.

4. Connect aDVOM between the lights fuse terminal 2
and the multifunction switch harness connector — L
terminal 6.

5. Connect aDVOM between the lights fuse terminal 2
and the multifunction switch harness connector — L
terminal 4.

6. Connect aDVOM between the lights fuse terminal 2
and the instrument cluster gauge harness connector J38
termina 3.

Does continuity exist?

Yes—INSTALL anew DC/DC relay. OPERATE the

system to verify the repair.

No — REPAIR circuit 69. OPERATE the system to verify
the repair.

M ultifunction Switch -

auge —J

DTC 09

Description:

Both the forward and reverse direction switches are closed at the same time.

Symptom:

Motor controller will not operate.
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Possible cause(s):

* Drive mode selector switch.

* Instrument cluster gauge.

Section 4 Electrical

Step

Action

Connector End
View

Did you perform the Diagnostic System Check?
Yes- GO to Step P

No - REFER to bLaqnosuc_S;stem_C_heckl

1. Disconnect the drive mode selector switch connector
J5.

2. Placethe drive mode selector switch in the Drive
position.

3. Connect aDVOM between the drive mode sel ector
switch terminal 1 and terminal 2.

4. Connect aDVOM between the drive mode selector
switch terminal 1 and terminal 3.

Does continuity exist for either test?

Yes- INSTALL anew drive mode salector switch. REFER
to Drive Mode Selector Switch. OPERATE the
system to verify the repair.

No - GO to Step B]

Drive Mode Selector |

Switch

1. Placethe drive mode selector switch in the Turf
position.

2. Connect aDVOM between drive mode selector switch
termina 1 and terminal 2.

3. Connect aDVOM between the drive mode selector
switch terminal 1 and termina 4.

Does continuity exist for either test?

Yes- INSTALL anew drive mode selector switch. REFER
to Drive Mode Selector Switch|in this section.
OPERATE the system to verify the repair.

No-GOtoStepm

Drive Mode Selector |

Switch

1. Placethedrive mode selector switch in the Reverse
position.

2. Connect aDVOM between drive mode selector switch

Drive Mode Selector |
Switch

133



TH!NK neighbor

Section 4 Electrical

Step

Action

Connector End
View

termina 1 and terminal 3.

3. Connect aDVOM between the drive mode sel ector
switch terminal 1 and terminal 4.

Does continuity exist for either test?

Yes- INSTALL anew drive mode salector switch. REFER
to Drive Mode Selector Switch. OPERATE the
system to verify the repair.

No — GO to Step 5.

1. Disconnect the instrument cluster gauge harness
connector J7A and the motor controller harness
connector.

2. Connect aDVOM between the instrument cluster
gauge harness connector J7A terminal 4 and termina 3.

3. Connect aDVOM between the instrument cluster
gauge harness connector J7A terminal 4 and terminal 5.

Does continuity exist?

Yes— REPAIR circuit 45, 46 or 47. OPERATE the system
to verify the repair.

No—INSTALL anew instrument cluster gauge. REFER to
Instrument Cluster Gauge in this section. OPERATE the
system to verify the repair.

Instrument Cluster Gauge | noper ative
WARNING:

THE BATTERY PACK ASSEMBLY CAN DELIVER IN EXCESSOF 72VOLTSOF DC
POWER. IMPROPER HANDLING OF THE BATTERY PACK CAN RESULT IN
INJURY OR FATALITY.ONLY AUTHORIZED PERSONNEL TRAINED TO WORK
WITH BATTERY PACK COMPONENTSARE PERMITTED TO HANDLE THE
BATTERIES.

WARNING:

THE BATTERY PACK CONTAINSHIGH-VOLTAGE COMPONENTSAND WIRING.
HIGH-VOLTAGE INSULATED SAFETY GLOVESAND FACE SHIELD MUST BE
WORN WHEN PERFORMING THE FOLLOWING STEPS. FAILURE TO FOLLOW
THISWARNING MAY RESULT IN SEVERE PERSONAL INJURY OR DEATH.
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Step

Action

Connector End
View

Did you read the Circuit Description and Operation?
Yes- GO to Step 2.

No - REFER to bj.l:c:uLt_Des:LLprLan_and_QpetaLLanJin this

section.

1. Setthe park brake.

2. Placethe drive mode selector switch in the Reverse,
Turf or Drive position.

Does the instrument cluster gauge function properly and
back lighting illuminate?

Yes—The systemis OK.
No - GO to Step 3.

Connect aDVOM between the instrument cluster gauge
connector J8 terminal 3 and the vehicle chassis.

Does the DVOM display approximately 12 volts?
Yes— GO to Step 4.
No — REFER to DC/DC Relay Test.

| nstrument Cluster |

Gauge — Jg

Connect aDVOM between the instrument cluster gauge
connector J7A terminal 1 and the battery pack negative.

Does the DVOM display approximately 72 volts?
Yes— GO to Step 5.

No—INSTALL anew 72 volt harness. OPERATE the
system to verify the repair.

| nstrument Cluster |

Gauge — J7A|

1. Disconnect the instrument cluster gauge harness
connector J8.

2. Connect aDVOM between the instrument cluster

gauge harness connector J8 terminal 4 and the vehicle

chassis.
Does continuity exist?
Yes- GO to Step 6.

No — REPAIR circuit 57. OPERATE the system to verify
the repair.

I nstrument Cluster |

Gauge — Jg
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Section 4 Electrical

Step

Action

Connector End
View

Connect aDVOM between the instrument cluster gauge
harness connector J7A terminal 14 and the battery pack
negative.

Does continuity exist?
Yes-GOto Step 7.

No—INSTALL anew 72 volt harness. OPERATE the
system to verify the repair.

I nstrument Cluster
Gauge — J7A

1. Reconnect the instrument cluster gauge harness
connector J8.

2. Disconnect the drive mode selector switch harness
connector.

3. Connect aDVOM between the drive mode selector
switch harness connector terminal 2 and the vehicle
chassis.

Does the DVOM display approximately 12 volts?
Yes— GO to Step 8.
No—INSTALL anew instrument cluster gauge. REFER to

|I nstrument Cluster Gaugdin this section. OPERATE

the system to verify the repair.

Drive Mode Selector |

Switch — J5

Connect afused jumper wire between the drive mode
selector switch harness connector J5 terminal 1 and
terminal 2 (on the component side).

Does the instrument cluster gauge backlighting illuminate?
Yes— GO to Step 9.

No—INSTALL anew instrument cluster gauge. REFER to
Instrument Cluster Gauge in this section. OPERATE the
system to verify the repair.

Drive Mode Selector |

Switch — J5

Connect afused jumper wire between the drive mode
selector switch harness connector J5 terminal 1 and
terminal 3 (on the component side).

Does the instrument cluster gauge backlighting illuminate?
Yes— GO to Step 10.
No—INSTALL anew instrument cluster gauge. REFER to

|I nstrument Cluster Gaugé in this section. OPERATE the

Drive Mode Selector |

Switch — J5
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Step Action Connector End
View
system to verify the repair.
10. Connect afused jumper wire between the drive mode Drive Mode Selector
selector switch harness connector J5 terminal 1 and Switch — J5

terminal 4 (on the component side).
Does the instrument cluster gauge backlighting illuminate?

Yes—INSTALL anew drive mode sdlector switch.
REFER to Drive Mode Selector Switchlin this
section. OPERATE the system to verify the repair.

No—INSTALL anew instrument cluster gauge. REFER to
[Instrument Cluster Gaugd in this section. OPERATE the
system to verify the repair.

State of Charge Indicator Inoperative

Step Action Connector End
View
1 Did you read the Circuit Description and Operation?
N Rerer Ste%:%umummandﬂnmd
No - REFER to Circui Taiil lonlin this
section.

2 1. Setthe park brake.

2. Placethe drive mode selector switch in the Reverse,
Turf or Drive position.

Does the instrument cluster gauge backlighting illuminate?
Yes— GO to Step 3

No - REFER to Instrument Cluster Gauge I n this section.

3 Connect aDVOM between the battery pack positive and
the battery pack negative.

Does the state of charge indicator display correspond to the
voltage displayed on the DVOM?

Yes— The system is OK.

No—INSTALL anew instrument cluster gauge. REFER to
[nstrument Cluster Gauge in this section. OPERATE the
system to verify the repair.
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Seatbelt Warning Indicator AlwaysOn

Section 4 Electrical

Step Action Connector End
View
1 Did you read the Circuit Description and Operation?
Yes- GO to Step E]
No — REFER to Circui it lonlin this
section.
2 1. Setthe park brake.

2. Placethe drive mode selector switch in the Reverse,
Turf or Drive position.

Does the seatbelt indicator display for 30 seconds and then
go out?
Yes—The systemis OK.

No - INSTALL anew instrument cluster gauge. REFER to
[nstrument Cluster Gaugdin this section. OPERATE
the system to verify the repair.

Odometer/Trip Odometer | noperative

Step

Action

Connector End
View

Did you read the Circuit Description and Operation?

Yes- GO to St
No-REFERtoEEﬂJ.LD.ﬁummand_OW i ipti ionlin this

section.

1. Setthe park brake.

2. Placethe drive mode selector switch in the Reverse,
Turf or Drive position.

Does the instrument cluster gauge backlighting illuminate?
Yes- GO to Step Bl

No - REFER to _nst.r:umem_CLusLeLGauqe.LnopenaLwel

Press and hold the Select/Reset button for three seconds
and then release it.

Does the odometer/trip odometer display reset to 0?
Yes—The systemis OK.

No—INSTALL anew instrument cluster gauge. REFER to
Instrument Cluster Gaugd in this section. OPERATE the
system to verify the repair.
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Battery Water Reminder Indicator Always On

Step Action Connector End
View

1 Did you read the Circuit Description and Operation?

Yes-GOtoSteEE
No - REFER to Circui ipti ionlin this

section.

2 1. Setthe park brake.

2. Placethe drive mode selector switch in the Reverse,
Turf or Drive position.

Does the instrument cluster gauge backlighting illuminate?
Yes- GO to Step Bl

No — REFER to Lnst.u,menI_CLusLeLGawqe.LngpetaLméin
this section.

3 1. Setthe park brake.

2. Place the drive mode selector switch in the Reverse
position.

3. Pressand hold the Select/Reset button for three
seconds and then release it.

Does the battery water reminder indicator remain on?

Yes—INSTALL anew instrument cluster gauge. REFER
to Instrument Cluster Gauge]in this section.
OPERATE the system to verify the repair.

No — The system is OK.

Battery Water Reminder Indicator Inoperative

Step Action Connector End
View

1 Did you read the Diagnostic System Check?
Yes- GO to Step P]
No - REFER to Di | in this section.

2 1. Setthe park brake.

2. Placethe drive mode selector switch in the Reverse,
Turf or Drive position.

Does the instrument cluster gauge backlighting illuminate?
Yes- GO to Step B

No — REFER to LnstwmenI_CLusLeLGauqe_LnopetaLL\téin

this section.

139




TH!NK neighbor

Section 4 Electrical

Step Action Connector End
View
3 1. Place the drive mode selector switch in the OFF
position.
2. Place the drive mode selector switch in the Reverse
position.
3. Pressand hold the Select/Reset button for three
seconds and then release it.
Does the battery water reminder indicator display when the
drive mode selector switch isinitialy placed in the
Reverse, Turf or Drive position?
Yes—The systemis OK.
No — GO to Step 4.
4 Verify that the correct battery type is set in the instrument

cluster gauge. Refer to|Selecting Battery Typelin this
section.

Does the battery water reminder indicator display when
flooded battery mode is sel ected?

Yes— The system is OK.

No—INSTALL anew instrument cluster gauge. REFER to
Instrument Cluster Gaugg in this section. OPERATE the
system to verify the repair.

Electrical Leakage Indicator Always On

WARNING:

THE BATTERY PACK ASSEMBLY CAN DELIVER IN EXCESSOF 72VOLTSOF DC
POWER. IMPROPER HANDLING OF THE BATTERY PACK CAN RESULT IN
INJURY OR FATALITY.ONLY AUTHORIZED PERSONNEL TRAINED TO WORK
WITH BATTERY PACK COMPONENTSARE PERMITTED TO HANDLE THE
BATTERIES.

WARNING:

THE BATTERY PACK CONTAINSHIGH-VOLTAGE COMPONENTSAND WIRING.
HIGH-VOLTAGE INSULATED SAFETY GLOVESAND FACE SHIELD MUST BE
WORN WHEN PERFORMING THE FOLLOWING STEPS. FAILURE TO FOLLOW
THISWARNING MAY RESULT IN SEVERE PERSONAL INJURY OR DEATH.
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Step Action Connector End
View

1 Did you read the Circuit Description and Operation?
Yes- GO to Step Pl

No - REFER to ipti ionlin this
section.
2 Disconnect the chassis connector and wait for 30 seconds.

Does the electrical |eakage indicator remain on?

Yes—INSTALL anew instrument cluster gauge. REFER
to |nstrument Cluster Gauge|in this section.
OPERATE the system to verify the repair.

No — REFER to lElethLcal_Leakaqe_D.etecuod in this

section.

120VAC Energized Indicator Inoperative

Step Action Connector End
View

1 Did you read the Circuit Description and Operation?
Yes- GO to Step Pl

No - REFER to ipti ionlin this
section.

2 1. Placethedrive mode sdlector switch in the OFF
position and remove the key.

2. Connect the GFCI cord to the charger.

Does the 120VAC energized indicator display on the
instrument cluster gauge?

Yes— GO to Step 3.
No — GO to Step 4.

3 Disconnect the GFCI cord from the charger.
Does the 120VAC energized indicator remain on?

Y es— REFER to [120VAC Energized Indicator Always On|
in this section.

No — The system is OK.

4 1. Disconnect the charger harness connector. Charger|
2. Disconnect the instrument cluster gauge harness Instrument Cluster |
connector J7A. Gauge — J7A|

3. Connect aDVOM between the charger harness

141




TH!NK neighbor Section 4 Electrical

Step Action Connector End
View

connector terminal 3 and the instrument cluster gauge
harness connector J7A terminal 13.

Does continuity exist?
Yes— GO to Step 5.

No — INSTALL anew 72 volt harness. REFER to
Harnessed|in this section. OPERATE the system to verify

the repair.
5 1. Reconnect the charger harness connector. | nstrument Cluster |
2. Connect aDVOM between the instrument cluster Gauge — J7A
gauge harness connector J7A terminal 13 and the
battery pack positive.

Does the DVOM display approximately 72 volts?
Yes— GO to Step 6.

No —INSTALL anew charger. REFER to@ inthis
section. OPERATE the system to verify the repair.

6 1. Connect the GFCI cord to the charger. | nstrument Cluster |
2. Connect aDVOM between the instrument cluster Gauge — J7A
gauge connector J7A terminal 13 and the battery pack
positive.

Does the DVOM display approximately 0 volts?

Yes—INSTALL anew instrument cluster gauge. REFER
to Instrument Cluster Gauge|in this section.
OPERATE the system to verify the repair.

No — INSTALL anew charger. REFER tolCharged in this

section. OPERATE the system to verify the repair.

120VAC Energized Indicator Always On

Step Action Connector End
View

1 Did you read the Circuit Description and Operation?
Yes- GO to Step E]

No - REFER to bLmLMJMpﬂon.and_QpecaﬂanJin this

section.
2 1. Make surethe GFCI cord is not connected to the Instrument Cluster
charger. Gauge — J7A

2. Disconnect the instrument cluster gauge harness
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Step Action Connector End
View

connector J7A.

3. Connect aDVOM between the instrument cluster
gauge harness connector J7A terminal 13 and the
battery pack positive.

Does the DVOM display approximately 72 volts?
Yes— GO to Step 3.

No—INSTALL anew instrument cluster gauge. REFER to

nsfrument Cluster Gaugg in this section. OPERATE
the system to verify the repair.

3 1. Disconnect the charger harness connector.

2. Connect aDVOM between the charger harness
connector terminal 3 and the battery pack positive.

Does the DVOM display approximately 72 volts?

Yes—INSTALL anew charger. REFER to[Charged in this
section. OPERATE the system to verify the repair.

No— INSTALL anew 72 volt harness. REFER to lairing]

Harnessesin this section. OPERATE the system to verify
the repair.

Service Required Indicator Always On

Step Action Connector End
View

1 Did you read the Circuit Description and Operation?
Yes- GO to Step Pl

No - REFER to ipti ionlin this
section.

2 1. Setthe park brake.

2. Placethe drive mode selector switch in the Reverse,
Turf or Drive position.

Does the instrument cluster gauge backlighting illuminate?
Yes— GO to Step 3.
No - REFER to LnstwmenLCLusteLGauqej noperative.

3 Check for DTCs. Refer to Retrieving and Clearing DTCs.
Are any DTCsdisplayed?
Y es— REFER to Diagnostic Trouble Code (DTC) Chart|

143




TH!NK neighbor

Section 4 Electrical

Step

Action

Connector End
View

No—INSTALL anew instrument cluster gauge. REFER to

.Il nstrument Cluster Gauqq in this section. OPERATE the
system to verity therepair.

Drive System Over-Temp Indicator Always On

Step

Action

Connector End
View

Did you read the Circuit Description and Operation?
Yes- GO to Step P

No - REFER to ipti ionlin this
section.

1. Setthe park brake.

2. Placethe drive mode selector switch in the Reverse,
Turf or Drive position.

Does the instrument cluster gauge backlighting illuminate?
Yes- GO to Step Bl

No — REFER to LnsttumenI_CLusLeLGauqe_Lnapetaﬁ.\Ldin

this section.

Check the motor tachometer/speed sensor connector for
loose connection or damage.

Is the motor tachometer/speed sensor connector OK?
Yes— GO to Step 4.

No — REPAIR the motor tachometer/speed sensor
connection. OPERATE the system to verify the

repair.

M otor |

Tachometer/Speed |
Senso

1. Park the vehicle and allow the motor to cool.

2. Disconnect the motor tachometer/speed sensor
connector.

3. Connect aDVOM between the motor tachometer/speed
sensor harness connector termina 1 and termina 3.

Does continuity exist?
Yes— GO to Step 5.

No — INSTALL anew motor. REFER to[Motor |n the
Powertrain section. OPERATE the system to verify the

repair.

I nstrument Cluster |

Gauge — J7A!

1. Disconnect the motor controller harness connector.
2. Connect aDVOM between the motor tachometer/speed

Motor
Tachometer/Speed
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Step Action Connector End
View

sensor harness connector termina 1 and the motor @soj
controller harness connector terminal 21.
Does continuity exist?
Yes— GO to Step 6.

No — INSTALL anew 72 volt harness. REFER toWiring |
n this section. OPERATE the system to verify
the repair.

6 1. Disconnect the instrument cluster gauge connector Motor |

J7A. T achometer/Speed |
2. Connect aDVOM between the motor tachometer/speed | 5ens0

sensor harness connector terminal 3 and the instrument | Instrument Cluster
cluster gauge harness connector terminal 10. Gauge—J7A
Does continuity exist?

Yes—INSTALL anew motor controller. REFER to Motor
(Controllerjin the Powertrain section. OPERATE the
system to verify the repair.

No — INSTALL anew 72 volt harness. REFER to[Wiring |

n this section. OPERATE the system to verify
the repair.

Park Brake/Fluid Warning/Rollaway Reminder | ndicator
| noper ative

WARNING:

THE BATTERY PACK ASSEMBLY CAN DELIVER IN EXCESSOF 72VOLTSOF DC
POWER. IMPROPER HANDLING OF THE BATTERY PACK CAN RESULT IN
INJURY OR FATALITY.ONLY AUTHORIZED PERSONNEL TRAINED TO WORK
WITH BATTERY PACK COMPONENTSARE PERMITTED TO HANDLE THE
BATTERIES.

WARNING:

THE BATTERY PACK CONTAINSHIGH-VOLTAGE COMPONENTSAND WIRING.
HIGH-VOLTAGE INSULATED SAFETY GLOVESAND FACE SHIELD MUST BE
WORN WHEN PERFORMING THE FOLLOWING STEPS. FAILURE TO FOLLOW
THISWARNING MAY RESULT IN SEVERE PERSONAL INJURY OR DEATH.
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Step Action Connector End
View
1 Did you read the Circuit Description and Operation?
Yes- GO to Step B]
No - REFER to Circuii Lpti Lonlin this
section..
2 1. Setthe park brake.
2. Placethe drive mode selector switch in the Reverse,
Turf or Drive position.
Does the instrument cluster gauge backlighting illuminate?
Yes— GO to Step 3.
No — REFER to Lnstrument Cluster Gauge Inoperativelin
this section..
3 Make sure the park brakeis set.
Does the instrument cluster gauge display the park
brake/fluid warning/rollaway reminder indicator?
Yes— GO to Step 4.
No - GO to Step 5.
4 With the park brake switch connected, remove the cap
from the brake fluid reservoir.
Does the instrument cluster gauge display the park
brake/fluid warning/rollaway reminder indicator?
Yes—The systemis OK.
No - GO to Step 5.
5 1. Disconnect the instrument cluster gauge harness | nstrument Cluster |
connector J8. Gauge —J9
2. Disconnect the park brake switch harness connector. i
3. Connect aDVOM between the instrument cluster
gauge connector J8 terminal 1 and connector J8
termina 2 and the park brake switch harness connector
termina 1.
Does continuity exist?
Yes— GO to Step 6.
No - REPAIR circuit 37. OPERATE the system to verify
the repair.
6 Connect aDVOM between the instrument cluster gauge | nstrument Cluster |

harness connector J8 terminal 2 and the park brake switch
harness connector terminal 2.

Gauge — Jg

Park Brake Switch
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Step Action Connector End
View
Does continuity exist?
Yes—GOto Step 7.
No — REPAIR circuit 38. OPERATE the system to verify
the repair.
7 1. Disconnect the brake fluid level switch harness | nstrument Cluster |
connector. Gauge — Jg
2. Connect aDVOM between the instrument cluster Brake Fluid Level|
gauge connector J8 terminal 8 and the brake fluid level | [Switch]
switch harness connector terminal 1.
Does continuity exist?
Yes— GO to Step 8.
No — REPAIR circuit 7. OPERATE the system to verify
the repair.
8 Connect aDVOM between the instrument cluster gauge | nstrument Cluster |
connector J8 terminal 9 and the brake fluid level switch Gauie— JE
harness connector terminal 2. '
Does continuity exist? ISwitch
Yes—GOto Step 9.
No — REPAIR circuit 8. OPERATE the system to verify
the repair.
9 1. Reconnect the instrument cluster gauge harness

connector J8.
2. Connect aDVOM between the brake fluid level switch
harness connector terminal 1 and termina 3.
Does the DVOM display approximately 6 volts?
Yes— INSTALL anew brake fluid level switch.
OPERATE the system to verify the repair.

No—INSTALL anew instrument cluster gauge. REFER to
Instrument Cluster Gaugd in this section. OPERATE the
system to verify the repair.

Brake Fluid Level
Switch

Park Brake/Fluid Warning/Rollaway Reminder Indicator Always

On

WARNING:

THE BATTERY PACK ASSEMBLY CAN DELIVER IN EXCESSOF 72VOLTSOF DC
POWER. IMPROPER HANDLING OF THE BATTERY PACK CAN RESULT IN
INJURY OR FATALITY.ONLY AUTHORIZED PERSONNEL TRAINED TO WORK
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Section 4 Electrical

WITH BATTERY PACK COMPONENTSARE PERMITTED TO HANDLE THE
BATTERIES.

WARNING:

THE BATTERY PACK CONTAINSHIGH-VOLTAGE COMPONENTSAND WIRING.

HIGH-VOLTAGE INSULATED SAFETY GLOVESAND FACE SHIELD MUST BE
WORN WHEN PERFORMING THE FOLLOWING STEPS. FAILURE TO FOLLOW
THISWARNING MAY RESULT IN SEVERE PERSONAL INJURY OR DEATH.

Step Action Connector End
View
1 Did you read the Circuit Description and Operation?
Yes—GO to Step Bl
No - REFER to bi.tcuil_D&eu;i.pLia:u_and_OpetaLLonJin this
section.
2 1. Setthe park brake.
2. Place the drive mode selector switch in the Reverse,
Turf or Drive position.
Does the instrument cluster gauge backlighting
illuminate?
Yes— GO to Step 3.
No — REFER to Lnst.tumenI_CLusLe'_Gauqe_Lnapetadein
this section.
3 Disconnect the brake fluid level switch harness Brake Fluid Level |
connector. Switch
Does the park brake/fluid warning/rollaway reminder
indicator remain on?
Yes— GO to Step 4.
No—INSTALL anew brake fluid level switch.
OPERATE the system to verify the repair.
4 Disconnect the park brake switch.
Does the park brake/fluid warning/rollaway reminder
indicator remain on?
Yes— GO to Step 5.
No—INSTALL anew park brake switch. OPERATE the
system to verify the repair.
5 Connect aDVOM between the brake fluid level switch Brake Fluid Level
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Step

Action

Connector End
View

harness connector terminal 1 and terminal 3.
Does the DVOM display approximately 6 volts?
Yes—GOto Step 7.

No — GO to Step 6.

@itcm

1. Disconnect the instrument cluster gauge harness
connector J8.

2. Connect aDVOM between the instrument cluster
gauge harness connector J8 terminal 8 and the brake
fluid level switch harness connector termina 1.

3. Connect aDVOM between the instrument cluster
gauge harness connector J8 terminal 9 and the brake
fluid level switch harness connector termina 3.

Does continuity exist?

Yes—INSTALL anew instrument cluster gauge. REFER
to |nstrument Cluster Gaugelin this section.
OPERATE the system to verify the repair.

No — REPAIR circuit 7 or circuit 8. OPERATE the
system to verify the repair.

| nstrument Cluster |

Gauge — J§

Brake Fluid Level
Switch

1. Reconnect the instrument cluster gauge harness
connector J8.

2. Connect aDVOM between the park brake switch
harness connector terminal 1 and terminal 2.

Does the DVOM display approximately 3 volts?

Yes—INSTALL anew instrument cluster gauge. REFER
to |nstrument Cluster Gaugelin this section.
OPERATE the system to verify the repair.

No — GO to Step 8.

[Park Brake Switch

1. Disconnect the instrument cluster gauge harness
connector J8.

2. Connect aDVOM between the instrument cluster
gauge harness connector J8 terminal 1 and the park
brake switch harness connector termina 1.

| nstrument Cluster |
Gauge — Jg

[Park Brake Switch

3. Connect a DVOM between the instrument cluster

gauge harness connector J8 terminal 2 and the park
brake switch harness connector terminal 2.
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Step Action Connector End
View

Does continuity exist?

Yes—INSTALL anew instrument cluster gauge. REFER
to |nstrument Cluster Gaugelin this section.
OPERATE the system to verify the repair.

No — REPAIR circuit 37 or circuit 38. OPERATE the
system to verify the repair.

Park Brake/ Rollaway Reminder Chime Inoperative

Step Action Connector End
View

1 Did you read the Circuit Description and Operation?
Yes— GO to Step P

No - REFER to bLLaiLD&LLpﬂaland_QpetaﬂanJin this

section.

2 1. Setthe park brake.

2. Placethe drive mode selector switch in the Reverse,
Turf or Drive position.

Does the instrument cluster gauge backlighting
illuminate?

Yes— GO to Step 3.

No — REFER to Lnst.uumenI_CLusLeLGame.LnapetaLmdin

this section.

3 Place the drive mode selector switch in the Reverse
position.

Does the park brake/rollaway reminder chime sound?
Yes— GO to Step 4.

No—INSTALL anew instrument cluster gauge. REFER
to Instrument Cluster Gaugelin this section. OPERATE
the system to verify the repair.

4 1. Disengage the park brake.

2. Hold the service brake and place the drive mode
selector switch in the OFF position.

Does the park brake/rollaway reminder chime sound for
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Step Action Connector End
View

10 seconds and then stop?
Yes—The systemis OK.
No — GO to Step 5.

5 1. Disconnect the instrument cluster gauge harness
connector J8.

Disconnect the park brake switch harness connector.

3. Connect aDVOM between the instrument cluster
gauge harness connector J8 terminal 1 and the park
brake switch harness connector termina 2.

Does continuity exist?
Y es— REPAIR circuit 37 or 38. OPERATE the system to
verify the repair.

No—INSTALL anew instrument cluster gauge. REFER
to Instrument Cluster Gaugein this section. OPERATE
the system to verify the repair.

Motor and Motor Controller
Circuit Description and Operation

With the drive mode selector switch in the Reverse, Turf or Drive position, the motor controller
uses inputs from the instrument cluster gauge and the accel erator potentiometer to control motor
function. The motor controller varies current flow (direction and intensity) in response to these
inputs to allow forward vehicle movement with the drive mode selector switch in the Turf or
Drive position, and reverse vehicle movement with the drive mode selector switch in the Reverse
position. The motor tachometer/speed sensor sends a signal to the instrument cluster gauge,
which displays the vehicle speed.

The following safety features may affect the motor and motor controller operation:

* |If the motor temperature exceeds 302 degrees F (150 degrees C), the motor controller will
[imit current to the motor (armature current) and vehicle performance may seem sluggish.

» If the GFCI cord is connected to the charger, the motor and motor controller will be
inoperative.
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Circuit Schematic
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Required Tools

High Voltage Insulated Gloves 100-F036 or equivalent
Face Shield 100-F035 or equivalent
System Check

Functional components in the motor and motor controller system are:
» Servicedisconnect switch

» Contactor coil

» Control fuse

* Motor

* Motor controller

* Motor tachometer/speed sensor

* Instrument cluster gauge

» Accelerator potentiometer

Guidelines to diagnose the motor and motor controller system:

1. Verify the concern.

2. Check the fuse(s).

3. Check all connectors and related wiring for partially seated terminals, connectors not mating

properly and for dirt, moisture or corrosion. For proper contact, terminal(s) must be free of
al foreign material.

4. Check for any diagnostic trouble codes. Refer to|Retrieving and Clearing DTCs|

If the concern still exists, refer to the following table:
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Symptom Chart

Symptom Possible Causes Action
Incorrect vehicle speed is » Motor tachometer/speed GO to |nstrument Cluster
displayed on the instrument Sensor Gauge Does Not Displa
cluster gauge Correct Vehicle Speed

* Instrument cluster gauge

* Connectors and related
wiring

I nstrument Cluster Gauge Does Not Display Correct Vehicle Speed
WARNING:

THE BATTERY PACK ASSEMBLY CAN DELIVER IN EXCESSOF 72VOLTSOF DC
POWER. IMPROPER HANDLING OF THE BATTERY PACK CAN RESULT IN
INJURY OR FATALITY.ONLY AUTHORIZED PERSONNEL TRAINED TO WORK
WITH BATTERY PACK COMPONENTSARE PERMITTED TO HANDLE THE
BATTERIES.

WARNING:

THE BATTERY PACK CONTAINSHIGH-VOLTAGE COMPONENTSAND WIRING.
HIGH-VOLTAGE INSULATED SAFETY GLOVESAND FACE SHIELD MUST BE
WORN WHEN PERFORMING THE FOLLOWING STEPS. FAILURE TO FOLLOW
THISWARNING MAY RESULT IN SEVERE PERSONAL INJURY OR DEATH.

Step Action Connector End
View
1 Did you read the Circuit Description and Operation?
Yes-GOto SteE E}
No - REFER to Circui it j
2 1. Raisethevehicleon ahoist. Motor Controller|

2. Disconnect the motor controller harness connector.

3. Connect afused jumper wire between the motor controller
harness connector terminal 16 and the battery pack
negetive.

4. Connect aDVOM between the motor controller harness
connector terminal 16 and terminal 14.

5. Place the drive mode selector switch in the Drive position.

6. Slowly rotate both rear vehicle wheelsin the same direction.
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Step Action Connector End
View
(Thiswill cause the motor to rotate.)
Does the voltage alternate between approximately 1 volt and 10
volts?
Yes— GO to Step B]
No — GO to Step p]
3 Observe the instrument cluster gauge while rotating both rear
vehicle wheelsin the same direction.
Does the speed indication on the instrument cluster gauge
change?
Yes—The systerrlz_rlls' OK.
No — GO to Step 4.
4 1. Disconnect the instrument cluster gauge harness connector nstrument Cluster
J7A. Gauge — J7A
2. Disconnect the motor tachometer/speed sensor harness
connector. Tachometer/Speed |
3. Connect aDVOM between the instrument cluster connector | [5ensor
J7A terminal 9 and motor tachometer/speed sensor
connector terminal 6.
Does continuity exist?
Yes—INSTALL anew instrument cluster gauge. REFER to
Instrument Cluster Gauge|in this section. OPERATE the
system to verify the repair.
No — REPAIR circuit 31. OPERATE the system to verify the
repair.
5 1. Disconnect the motor tachometer/speed sensor harness Motor |
connector. Tachometer/Speed |
2. Connect aDVOM between the motor tachometer/speed Sensor
sensor harness connector terminal 4 and the battery pack
negetive.
Does the DVOM display approximately 12 volts?
Yes— GO to Step
No — GO to Step
6 1. Connect aDVOM between the motor controller harness Motor Controller|

connector terminal 16 and the motor tachometer/speed
sensor harness connector terminal 5.

Motor

Tachometer/Speed
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Step

Action

Connector End
View

2. Connect aDVOM between the motor controller harness
connector terminal 14 and the motor tachometer/speed
sensor harness connector terminal 6.

Does continuity exist?

Yes—INSTALL anew motor tachometer/speed sensor. REFER
to|M otor Tachometer/Speed Sensor [in the powertrain
section. OPERATE the system to verify the repair.

No — REPAIR circuit 31 or circuit 32. OPERATE the system
to verify the repair.

@ IS()rl

1. Disconnect the instrument cluster gauge harness connector
J7A.

2. Connect aDVOM between the instrument cluster harness
connector J7A terminal 10 and the motor tachometer/speed
sensor harness connector terminal 4.

Does continuity exist?

Yes—INSTALL anew instrument cluster gauge. REFER to
Instrument Cluster Gaugein this section. OPERATE the
system to verify the repair.

No — REPAIR circuit 30. OPERATE the system to verify the
repair.

nstrument Cluster |

Gauge — J7A|
T achometer/Speed
Sensor|

DTC 21

Description:

Accelerator voltage istoo high.

Symptom:

Motor controller will not operate.

Possible cause(s):

» Accelerator potentiometer

» Connectors and related wiring

* Motor controller
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WARNING:

THE BATTERY PACK ASSEMBLY CAN DELIVER IN EXCESSOF 72VOLTSOF DC
POWER. IMPROPER HANDLING OF THE BATTERY PACK CAN RESULT IN
INJURY OR FATALITY.ONLY AUTHORIZED PERSONNEL TRAINED TO WORK
WITH BATTERY PACK COMPONENTSARE PERMITTED TO HANDLE THE
BATTERIES.

WARNING:

THE BATTERY PACK CONTAINSHIGH-VOLTAGE COMPONENTSAND WIRING.
HIGH-VOLTAGE INSULATED SAFETY GLOVESAND FACE SHIELD MUST BE
WORN WHEN PERFORMING THE FOLLOWING STEPS. FAILURE TO FOLLOW
THISWARNING MAY RESULT IN SEVERE PERSONAL INJURY OR DEATH.

Step Action Connector End
View

1 Did you perform the Diagnostic System Check?
Yes- GOto Step 2.

No - REFER to b'LaqnosLi.c_&tsLem_Cha:kJin this section.

2. 1. Disconnect the motor controller harness connector and | Motor Controller|
the accelerator potentiometer harness connector. M‘

2. Connect aDVOM between the motor controller harness
connector terminal 7 and the accelerator potentiometer

harness connector termina A.

3. Connect aDVOM between the motor controller harness
connector terminal 8 and the accelerator potentiometer
harness connector termina E.

4. Connect aDVOM between the motor controller harness
connector terminal 9 and the accelerator potentiometer
harness connector termina G.

5. Connect aDVOM between the motor controller harness
connector termina 13 and the accelerator potentiometer
harness connector termina J.

Does continuity exist?
Yes- GOto Step 3.
No—INSTALL anew 72 volt harness. REFER to [iring|

i n this section. OPERATE the system to
verify the repair.

3. Connect aDVOM between the motor controller termina 7 | Motor Controller|
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Step Action Connector End
View

and the vehicle chassis.

Doesthe DVOM display greater than approximately 1.25
volts?

Yes- INSTALL anew motor controller. REFER tolMator |
n the Powertrain section. OPERATE the
system to verify the repair.

No—INSTALL anew accelerator potentiometer. REFER
to]Accelerator Potentiometer jn the Powertrain
section. OPERATE the system to verify the repair.

DTC 23

Description:

Motor field current is high at start up in the reverse direction.

Symptom:

Motor controller will not operate.

Possible cause(s):
* Motor controller.

WARNING:

THE BATTERY PACK ASSEMBLY CAN DELIVER IN EXCESSOF 72VOLTSOF DC
POWER. IMPROPER HANDLING OF THE BATTERY PACK CAN RESULT IN
INJURY OR FATALITY.ONLY AUTHORIZED PERSONNEL TRAINED TO WORK
WITH BATTERY PACK COMPONENTSARE PERMITTED TO HANDLE THE
BATTERIES.

WARNING:

THE BATTERY PACK CONTAINSHIGH-VOLTAGE COMPONENTSAND WIRING.
HIGH-VOLTAGE INSULATED SAFETY GLOVESAND FACE SHIELD MUST BE
WORN WHEN PERFORMING THE FOLLOWING STEPS. FAILURE TO FOLLOW
THISWARNING MAY RESULT IN SEVERE PERSONAL INJURY OR DEATH.
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Step Action Connector End
View

1 Did you perform the Diagnostic System Check?

Yes—INSTALL anew motor controller. REFER to Motor
Controller in the Powertrain section. OPERATE the system

to verify the repair.

No - REFER to Qi@nostic System Checkl
DTC 24
Description:

Motor field current is high at start up in the forward direction.

Symptom:

Motor controller will not operate.

Possible cause(s):
* Motor controller.

WARNING:

THE BATTERY PACK ASSEMBLY CAN DELIVER IN EXCESSOF 72VOLTSOF DC
POWER. IMPROPER HANDLING OF THE BATTERY PACK CAN RESULT IN
INJURY OR FATALITY.ONLY AUTHORIZED PERSONNEL TRAINED TO WORK
WITH BATTERY PACK COMPONENTSARE PERMITTED TO HANDLE THE
BATTERIES.

WARNING:

THE BATTERY PACK CONTAINSHIGH-VOLTAGE COMPONENTSAND WIRING.
HIGH-VOLTAGE INSULATED SAFETY GLOVESAND FACE SHIELD MUST BE
WORN WHEN PERFORMING THE FOLLOWING STEPS. FAILURE TO FOLLOW
THISWARNING MAY RESULT IN SEVERE PERSONAL INJURY OR DEATH.

Step Action Connector End
View

1 Did you perform the Diagnostic System Check?

Yes—INSTALL anew motor controller. REFER to
|Contro||er |n the Powertrain section.
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Step Action Connector End
View

No — REFER to Diagnostic System Check|

DTC 27

Description:

12 volt busistoo low.

Symptom:

Motor controller will not operate.

Possible cause(s):
* Motor controller.

WARNING:

THE BATTERY PACK ASSEMBLY CAN DELIVER IN EXCESSOF 72VOLTSOF DC
POWER. IMPROPER HANDLING OF THE BATTERY PACK CAN RESULT IN
INJURY OR FATALITY.ONLY AUTHORIZED PERSONNEL TRAINED TO WORK
WITH BATTERY PACK COMPONENTSARE PERMITTED TO HANDLE THE
BATTERIES.

WARNING:

THE BATTERY PACK CONTAINSHIGH-VOLTAGE COMPONENTSAND WIRING.
HIGH-VOLTAGE INSULATED SAFETY GLOVESAND FACE SHIELD MUST BE
WORN WHEN PERFORMING THE FOLLOWING STEPS. FAILURE TO FOLLOW
THISWARNING MAY RESULT IN SEVERE PERSONAL INJURY OR DEATH.

Step Action Connector End
View

1 Did you perform the Diagnostic System Check?

Yes- INSTALL anew motor controller. REFER to
i n the Powertrain section. OPERATE the
system to verify the repair.

No - REFER to Diagnostic System Checidl
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DTC 41

Description:

Open thermal protector (TP) or transistor over-temperature.

Symptom:

Reduced or no power to traction motor.

Possible cause(s):
* Motor controller isin thermal cutback due to high temperature.

e Motor controller.

WARNING:

THE BATTERY PACK ASSEMBLY CAN DELIVER IN EXCESSOF 72VOLTSOF DC
POWER. IMPROPER HANDLING OF THE BATTERY PACK CAN RESULT IN
INJURY OR FATALITY.ONLY AUTHORIZED PERSONNEL TRAINED TO WORK
WITH BATTERY PACK COMPONENTSARE PERMITTED TO HANDLE THE
BATTERIES.

WARNING:

THE BATTERY PACK CONTAINSHIGH-VOLTAGE COMPONENTSAND WIRING.
HIGH-VOLTAGE INSULATED SAFETY GLOVESAND FACE SHIELD MUST BE
WORN WHEN PERFORMING THE FOLLOWING STEPS. FAILURE TO FOLLOW
THISWARNING MAY RESULT IN SEVERE PERSONAL INJURY OR DEATH.

Step Action Connector End
View

1 Did you perform the Diagnostic System Check?
Yes- GO to Step 2]

No - REFER to Diagnostic System Check |

2 1. Allow the motor to cool to ambient temperature.

2. Clear the DTC. Refer to Retrieving and Clearing DTCs.
3. Drivethevehicle.

4. Check for DTCs. Refer to Retrieving and Clearing DTCs.

DoesDTC 41 set again?
Yes- INSTALL anew motor controller. REFER to| Motor|
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Step Action Connector End
View
[Controller |n the Powertrain section. OPERATE the
system to verify the repair.
No —The system is OK.
DTC 42
Description:

Motor armature offset voltage is too high.

Symptom:

Motor controller will not operate.

Possible cause(s):

e Motor controller.

WARNING:

THE BATTERY PACK ASSEMBLY CAN DELIVER IN EXCESSOF 72VOLTSOF DC
POWER. IMPROPER HANDLING OF THE BATTERY PACK CAN RESULT IN
INJURY OR FATALITY.ONLY AUTHORIZED PERSONNEL TRAINED TO WORK
WITH BATTERY PACK COMPONENTSARE PERMITTED TO HANDLE THE
BATTERIES.

WARNING:

THE BATTERY PACK CONTAINSHIGH-VOLTAGE COMPONENTSAND WIRING.
HIGH-VOLTAGE INSULATED SAFETY GLOVESAND FACE SHIELD MUST BE
WORN WHEN PERFORMING THE FOLLOWING STEPS. FAILURE TO FOLLOW
THISWARNING MAY RESULT IN SEVERE PERSONAL INJURY OR DEATH.

Step

Action

Connector End
View

Did you perform the Diagnostic System Check?

Yes- INSTALL anew motor controller. REFER to[Motor |
| Controller {n the Powertrain section. OPERATE the
system to verify the repair.

No - REFER to Diagnostic System Check]
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DTC 43

Description:

Motor armature offset voltage is too low.

Symptom:

Motor controller will not operate.

Possible cause(s):
* Motor controller.

WARNING:

THE BATTERY PACK ASSEMBLY CAN DELIVER IN EXCESSOF 72VOLTSOF DC
POWER. IMPROPER HANDLING OF THE BATTERY PACK CAN RESULT IN
INJURY OR FATALITY.ONLY AUTHORIZED PERSONNEL TRAINED TO WORK
WITH BATTERY PACK COMPONENTSARE PERMITTED TO HANDLE THE
BATTERIES.

WARNING:

THE BATTERY PACK CONTAINSHIGH-VOLTAGE COMPONENTSAND WIRING.
HIGH-VOLTAGE INSULATED SAFETY GLOVESAND FACE SHIELD MUST BE
WORN WHEN PERFORMING THE FOLLOWING STEPS. FAILURE TO FOLLOW
THISWARNING MAY RESULT IN SEVERE PERSONAL INJURY OR DEATH.

Step Action Connector End
View

1 Did you perform the Diagnostic System Check?
Yes- INSTALL anew motor controller. REFER to[Motor |
n the Powertrain section. OPERATE the

system to verify the repair.

No - REFER to Diagnostic System Checidl
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DTC 44

Description:

Armature transistor did not turn off properly.

Symptom:

Motor controller will not operate.

Possible cause(s):
* Motor controller.

WARNING:

Section 4 Electrical

THE BATTERY PACK ASSEMBLY CAN DELIVER IN EXCESSOF 72VOLTSOF DC
POWER. IMPROPER HANDLING OF THE BATTERY PACK CAN RESULT IN
INJURY OR FATALITY.ONLY AUTHORIZED PERSONNEL TRAINED TO WORK
WITH BATTERY PACK COMPONENTSARE PERMITTED TO HANDLE THE
BATTERIES.

WARNING:

THE BATTERY PACK CONTAINSHIGH-VOLTAGE COMPONENTSAND WIRING.
HIGH-VOLTAGE INSULATED SAFETY GLOVESAND FACE SHIELD MUST BE
WORN WHEN PERFORMING THE FOLLOWING STEPS. FAILURE TO FOLLOW
THISWARNING MAY RESULT IN SEVERE PERSONAL INJURY OR DEATH.

Step

Action

Connector End
View

Did you perform the Diagnostic System Check?

Yes- INSTALL anew motor controller. REFER t

Controller {n the Powertrain section. OPERATE the
system to verify the repair.

No - REFER to Diagnostic System Checidl
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DTC 45

Description:

Armature transistor did not turn on properly.

Symptom:

Motor controller will not operate.

Possible cause(s):

* Motor controller.

WARNING:

Section 4 Electrical

THE BATTERY PACK ASSEMBLY CAN DELIVER IN EXCESSOF 72VOLTSOF DC
POWER. IMPROPER HANDLING OF THE BATTERY PACK CAN RESULT IN
INJURY OR FATALITY.ONLY AUTHORIZED PERSONNEL TRAINED TO WORK
WITH BATTERY PACK COMPONENTSARE PERMITTED TO HANDLE THE
BATTERIES.

WARNING:

THE BATTERY PACK CONTAINSHIGH-VOLTAGE COMPONENTSAND WIRING.
HIGH-VOLTAGE INSULATED SAFETY GLOVESAND FACE SHIELD MUST BE
WORN WHEN PERFORMING THE FOLLOWING STEPS. FAILURE TO FOLLOW
THISWARNING MAY RESULT IN SEVERE PERSONAL INJURY OR DEATH.

Step

Action

Connector End
View

Did you perform the Diagnostic System Check?
Yes- INSTALL anew motor controller. REFER tom

Controller {n the Powertrain section. OPERATE the

system to verify the repair.

No - REFER to Diagnostic System Checidl
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DTC 46

Description:
“Look Ahead” test for A2 voltage isless than 12% of battery voltage.

Symptom:

Motor controller will not operate.

Possible cause(s):
* Motor controller.

WARNING:

THE BATTERY PACK ASSEMBLY CAN DELIVER IN EXCESSOF 72VOLTSOF DC
POWER. IMPROPER HANDLING OF THE BATTERY PACK CAN RESULT IN
INJURY OR FATALITY.ONLY AUTHORIZED PERSONNEL TRAINED TO WORK
WITH BATTERY PACK COMPONENTSARE PERMITTED TO HANDLE THE
BATTERIES.

WARNING:

THE BATTERY PACK CONTAINSHIGH-VOLTAGE COMPONENTSAND WIRING.
HIGH-VOLTAGE INSULATED SAFETY GLOVESAND FACE SHIELD MUST BE
WORN WHEN PERFORMING THE FOLLOWING STEPS. FAILURE TO FOLLOW
THISWARNING MAY RESULT IN SEVERE PERSONAL INJURY OR DEATH.

Step Action Connector End
View

1 Did you perform the Diagnostic System Check?
Yes—INSTALL anew motor controller. REFER to

Controller in the Powertrain section. OPERATE the system to

verify the repair.

No - REFER to Diagnostic System Check |
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DTC 49

Description:

Motor field current istoo low during the run mode.

Symptom:

Motor controller will not operate.

Possible cause(s):
e Motor.

e Motor controller.

WARNING:

THE BATTERY PACK ASSEMBLY CAN DELIVER IN EXCESSOF 72VOLTSOF DC
POWER. IMPROPER HANDLING OF THE BATTERY PACK CAN RESULT IN
INJURY OR FATALITY.ONLY AUTHORIZED PERSONNEL TRAINED TO WORK
WITH BATTERY PACK COMPONENTSARE PERMITTED TO HANDLE THE
BATTERIES.

WARNING:

THE BATTERY PACK CONTAINSHIGH-VOLTAGE COMPONENTSAND WIRING.
HIGH-VOLTAGE INSULATED SAFETY GLOVESAND FACE SHIELD MUST BE
WORN WHEN PERFORMING THE FOLLOWING STEPS. FAILURE TO FOLLOW
THISWARNING MAY RESULT IN SEVERE PERSONAL INJURY OR DEATH.

Step Action Connector End
View

1 Did you perform the Diagnostic System Check?
Yes- GO to Step P

No - REFER to Diagnostic System Check |

2 1. Disconnect the motor field connections at the motor.
2. Connect aDVOM between the motor field terminals.
Does continuity exist?

Yes- INSTALL anew motor controller. REFER td Motor |
in the Powertrain section. OPERATE the
system to verify the repair.

No — INSTALL anew motor. REFER td Motor ih the
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Step Action Connector End
View
Powertrain section. OPERATE the system to verify the
repair.
DTC51
Description:

Capacitor voltage is low before the line contactor closes.

Symptom:

Motor controller will not operate.

Possible cause(s):
* Motor controller.

WARNING:

THE BATTERY PACK ASSEMBLY CAN DELIVER IN EXCESSOF 72VOLTSOF DC
POWER. IMPROPER HANDLING OF THE BATTERY PACK CAN RESULT IN
INJURY OR FATALITY.ONLY AUTHORIZED PERSONNEL TRAINED TO WORK
WITH BATTERY PACK COMPONENTSARE PERMITTED TO HANDLE THE
BATTERIES.

WARNING:

THE BATTERY PACK CONTAINSHIGH-VOLTAGE COMPONENTSAND WIRING.
HIGH-VOLTAGE INSULATED SAFETY GLOVESAND FACE SHIELD MUST BE
WORN WHEN PERFORMING THE FOLLOWING STEPS. FAILURE TO FOLLOW
THISWARNING MAY RESULT IN SEVERE PERSONAL INJURY OR DEATH.

Step Action Connector End
View

1 Did you perform the Diagnostic System Check?

Yes- INSTALL anew motor controller. REFER to
n the Powertrain section. OPERATE the
system to verify the repair.

No - REFER to Diagnostic System Check|
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DTC 57

Description:

Controller “motor current sensor” input too low while running.

Symptom:

Motor controller will not operate.

Possible cause(s):
* Motor controller.

WARNING:

THE BATTERY PACK ASSEMBLY CAN DELIVER IN EXCESSOF 72VOLTSOF DC
POWER. IMPROPER HANDLING OF THE BATTERY PACK CAN RESULT IN
INJURY OR FATALITY.ONLY AUTHORIZED PERSONNEL TRAINED TO WORK
WITH BATTERY PACK COMPONENTSARE PERMITTED TO HANDLE THE
BATTERIES.

WARNING:

THE BATTERY PACK CONTAINSHIGH-VOLTAGE COMPONENTSAND WIRING.
HIGH-VOLTAGE INSULATED SAFETY GLOVESAND FACE SHIELD MUST BE
WORN WHEN PERFORMING THE FOLLOWING STEPS. FAILURE TO FOLLOW
THISWARNING MAY RESULT IN SEVERE PERSONAL INJURY OR DEATH.

Step Action Connector End
View

1 Did you perform the Diagnostic System Check?

Yes- INSTALL anew motor controller. REFER to[Motor
the Powertrain section. OPERATE t;e
system to verify the repair.

No - REFER to the Diagnostic System Check]
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DTC 66

Description:

The field current exceeds the current limit of the field transistor.

Symptom:

Control will not operate or is sluggish on start up. Line contactor opens.

Possible cause(s):

* Motor field circuits shorted.

* Binding line contactor.

* Motor over-temperature condition.
* Motor thermal fuse.

e Motor controller.

WARNING:

THE BATTERY PACK ASSEMBLY CAN DELIVER IN EXCESSOF 72VOLTSOF DC
POWER. IMPROPER HANDLING OF THE BATTERY PACK CAN RESULT IN
INJURY OR FATALITY.ONLY AUTHORIZED PERSONNEL TRAINED TO WORK
WITH BATTERY PACK COMPONENTSARE PERMITTED TO HANDLE THE
BATTERIES.

WARNING:

THE BATTERY PACK CONTAINSHIGH-VOLTAGE COMPONENTSAND WIRING.
HIGH-VOLTAGE INSULATED SAFETY GLOVESAND FACE SHIELD MUST BE
WORN WHEN PERFORMING THE FOLLOWING STEPS. FAILURE TO FOLLOW
THISWARNING MAY RESULT IN SEVERE PERSONAL INJURY OR DEATH.

Step Action Connector End
View

1. Did you perform the Diagnostic System Check?
Yes— GO to Step 2.
No - REFER to the Diagnostic System Checkl

2. 1. Disconnect the motor field connections at the motor. Motor
2. Connect aDVOM between the motor field terminals.
Doesthe DVOM display approximately 1.3 ohms?
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Section 4 Electrical

Step

Action

Connector End
View

Yes— GO to Step 3.

No — INSTALL anew motor. REFER to[Motor |n the
Powertrain section. OPERATE the system to verify the

repair.

1. Disconnect the motor field connections at the motor
controller.

2. Connect aDVOM between motor F1 and motor controller
F1.

3. Connect aDVOM between motor F2 and motor controller
F2.

Does continuity exist?
Yes— GO to Step 4.

No — REPAIR open in field cable. OPERATE the system to
verify the repair.

1. Connect aDVOM between motor F1 and the vehicle
chassis.

2. Connect aDVOM between motor F2 and the vehicle
chassis.
Does continuity exist?

Yes— REPAIR field cable short to ground. OPERATE the
system to verify the repair.

No—INSTALL anew motor controller. REFER to
n the Powertrain section. OPERATE the

system to verify the repair.
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DTC 76

Description:
Capacitor 1C voltage too high during regenerative braking.

Symptom:

Motor controller will not operate.

Possible cause(s):
* Motor controller.

WARNING:

THE BATTERY PACK ASSEMBLY CAN DELIVER IN EXCESSOF 72VOLTSOF DC
POWER. IMPROPER HANDLING OF THE BATTERY PACK CAN RESULT IN
INJURY OR FATALITY.ONLY AUTHORIZED PERSONNEL TRAINED TO WORK
WITH BATTERY PACK COMPONENTSARE PERMITTED TO HANDLE THE
BATTERIES.

WARNING:

THE BATTERY PACK CONTAINSHIGH-VOLTAGE COMPONENTSAND WIRING.
HIGH-VOLTAGE INSULATED SAFETY GLOVESAND FACE SHIELD MUST BE
WORN WHEN PERFORMING THE FOLLOWING STEPS. FAILURE TO FOLLOW
THISWARNING MAY RESULT IN SEVERE PERSONAL INJURY OR DEATH.

Step Action Connector End
View

1 Did you perform the Diagnostic System Check?

Yes- INSTALL anew motor controller. REFER to[Motor |
n the Powertrain section. OPERATE the

system to verify the repair.

No - REFER to the Diagnostic System Check]
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DTC 77

Description:

Capacitor 1C voltage too high during motoring.

Symptom:

Motor controller will not operate.

Possible cause(s):
* Motor controller.

WARNING:

Section 4 Electrical

THE BATTERY PACK ASSEMBLY CAN DELIVER IN EXCESSOF 72VOLTSOF DC
POWER. IMPROPER HANDLING OF THE BATTERY PACK CAN RESULT IN
INJURY OR FATALITY.ONLY AUTHORIZED PERSONNEL TRAINED TO WORK
WITH BATTERY PACK COMPONENTSARE PERMITTED TO HANDLE THE
BATTERIES.

WARNING:

THE BATTERY PACK CONTAINSHIGH-VOLTAGE COMPONENTSAND WIRING.
HIGH-VOLTAGE INSULATED SAFETY GLOVESAND FACE SHIELD MUST BE
WORN WHEN PERFORMING THE FOLLOWING STEPS. FAILURE TO FOLLOW
THISWARNING MAY RESULT IN SEVERE PERSONAL INJURY OR DEATH.

Step

Action

Connector End
View

Did you perform the Diagnostic System Check?
Yes- INSTALL anew motor controller. REFER to[Motor |

Controller {n the Powertrain section. OPERATE the

system to verify the repair.

No - REFER to the Diagnostic System Check]
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DTC 90

Description:

Motor thermostat is open during control operation.

Symptom:

* Over-temp condition has occurred.

* Motor armature current is limited to 100 amps. Vehicle performance is sluggish.

Possible cause(s):
e Motor controller.

e 72 volt harness open.

* Motor over-temperature condition.
* Motor thermal fuse (internal to the motor).

* Instrument cluster gauge.

WARNING:

THE BATTERY PACK ASSEMBLY CAN DELIVER IN EXCESSOF 72VOLTSOF DC
POWER. IMPROPER HANDLING OF THE BATTERY PACK CAN RESULT IN
INJURY OR FATALITY.ONLY AUTHORIZED PERSONNEL TRAINED TO WORK
WITH BATTERY PACK COMPONENTSARE PERMITTED TO HANDLE THE
BATTERIES.

WARNING:

THE BATTERY PACK CONTAINSHIGH-VOLTAGE COMPONENTSAND WIRING.
HIGH-VOLTAGE INSULATED SAFETY GLOVESAND FACE SHIELD MUST BE
WORN WHEN PERFORMING THE FOLLOWING STEPS. FAILURE TO FOLLOW
THISWARNING MAY RESULT IN SEVERE PERSONAL INJURY OR DEATH.

Step Action Connector End
View

1 Did you perform the Diagnostic System Check?
Yes- GO to Step P

No - REFER to Diagnostic System Check]

2 1. Allow the motor to cool to ambient temperature.
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Section 4 Electrical

Step Action Connector End
View
2. Clear the DTC. Refer to Retrieving and Clearing DTCs|
3. Drivethe vehicle.
4. Check for DTCs. Refer to Retrieving and Clearing DTCs|
Does DTC 90 display again?
Yes- GO to Step Bl
No — The system is OK.
3 1. Disconnect the motor tachometer/speed sensor harness Motor |
connector. T achometer/Speed
2. Connect aDVOM between the motor tachometer/speed ensor
sensor harness connector terminal 1 and terminal 3.
Does continuity exist?
Yes— GO to Step i
No —INSTALL anew motor. REFER ton the
Powertrain section. OPERATE the system to verify the repair.
4 1. Set the park brake. Motor |
2. Place the drive mode selector switch in the Drive position. gﬁgg:neter/ eed
3. Connect aDVOM between the motor tachometer/speed
sensor harness connector terminal 3 and the battery pack
negetive.
Does the DVOM display approximately 12 volts?
Yes— GO to Step bl
No — GO to Step B
5 1. Disconnect the motor controller harness connector. Maotor Controller]
2. Connect aDVOM between the motor controller harness m
connector terminal 21 and the motor tachometer/speed T achometer/Speed
sensor connector terminal 1. Sensor
Does continuity exist?
Yes—INSTALL anew motor controller. REFER to
Controller ijn the Powertrain section. OPERATE the
system to verify the repair.
No — REPAIR circuit 73. OPERATE the system to verify the
repair.
6 1. Place the drive mode selector switch in the OFF nstrument Cluster |
position. Gauge — J7A
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Step Action Connector End
View
2. Disconnect the instrument cluster gauge harness Miotor |
connector J7A. T achometer/Speed
3. Connect aDVOM between the instrument cluster gauge Sensor
harness connector J7A terminal 10 and the motor
tachometer/speed sensor harness connector terminal 3.
Does continuity exist?
Yes—INSTALL anew instrument cluster gauge. REFER to
Instrument Cluster Gauggin this section. OPERATE the
system to verify the repair.
No — REPAIR circuit 30. OPERATE the system to verify the
repair.
Power Point

Circuit Description and Operation

72 volt power is applied through the DC/DC fuse to DC/DC converter 2 (optional), then through
the power point fuse to the power point. The 12 volt return for the power point is also provided
through the DC/DC converter 2 (optional). When an accessory isinserted into the power point,
the circuit is complete and power is applied to the accessory.
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Circuit Schematic

Section 4 Electrical

HOT AT ALL TIMES
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|

E POWER DISTRIBUTION
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Required Tools

High Voltage Insulated Gloves 100-F036 or equivalent
Face Shield 100-F035 or equivalent
System Check

Functional components in the power point system are:
+ DC/DC fuse

 DC/DC converter 2 (optional)

* Power point fuse

* Power point

* Related wiring

Guidelines to diagnose the power point system:

1. Verify the concern.

2. Check the fuse(s).

3. Check all connectors and related wiring for partially seated terminals, connectors not mating
properly and for dirt, moisture or corrosion. For proper contact, terminal(s) must be free of
all foreign material.

If the concern still exists, refer to the following table:

Symptom Chart

Symptom Possible Causes Action
The power point isinoperative | « DC/DC fuse GO to Power Point |
Inoperativel

* Power point fuse
* Power point

» DC/DC converter 2 (optional)

» Connectors or related wiring
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Power Point | noperative
WARNING:

THE BATTERY PACK ASSEMBLY CAN DELIVER IN EXCESSOF 72VOLTSOF DC
POWER. IMPROPER HANDLING OF THE BATTERY PACK CAN RESULT IN
INJURY OR FATALITY.ONLY AUTHORIZED PERSONNEL TRAINED TO WORK
WITH BATTERY PACK COMPONENTSARE PERMITTED TO HANDLE THE
BATTERIES.

WARNING:

THE BATTERY PACK CONTAINSHIGH-VOLTAGE COMPONENTSAND WIRING.
HIGH-VOLTAGE INSULATED SAFETY GLOVESAND FACE SHIELD MUST BE
WORN WHEN PERFORMING THE FOLLOWING STEPS. FAILURE TO FOLLOW
THISWARNING MAY RESULT IN SEVERE PERSONAL INJURY OR DEATH.

Step Action Connector End
View

1 Did you read the Circuit Description and Operation?
Yes- GO to Step P

No - REFER to bLI:CLu-I_D.eSCLLpLLOIlaDd_OpeI:aLLOQJ

2 Connect aDVOM between the DC/DC converter 2 DC/DC Converter 2
(optional) harness connector terminal 1 and terminal 2. optional
Does the DVOM display approximately 12 volts?

Yes— GO to Step Bl
No - GO to Step bl

3 1. Disconnect the power point harness connector. DC/DC Converter 2 |
2. Connect aDVOM between the power point harness optional
connector terminal 1 and terminal 2.

Does the DVOM display approximately 12 volts?
Yes—INSTALL anew power point. OPERATE the

system to verify the repair.
No - GO to Step El
4 Connect a DVOM between the DC/DC converter 2 DC/DC Converter 2 |
(optional) harness connector terminal 1 and the power (optional)|
point harness connector terminal 2. m
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Section 4 Electrical

Step

Action

Connector End
View

Does continuity exist?

Y es— REPAIR circuit 65. OPERATE the system to verify
the repair.

No - REPAIR circuit 57. OPERATE the system to verify
the repair.

1. Placethe service disconnect switch in the OFF
position.

2. Disconnect the DC/DC converter 2 (optional) harness
connector.

3. Connect aDVOM between the DC/DC converter 2

(optional) harness connector terminal 3 and terminal 4.
4. Place the service disconnect switch in the ON position.

Does the DVOM display approximately 72 volts?

Yes—INSTALL anew DC/DC converter 2 (optional).
REFER to DC/DC Converter 2 (Optional)|in this section.
OPERATE the system to verify the repair.

No— GO to Step Bl

DC/DC Converter 2 |

(optional }I

Check continuity between the DC/DC converter 2
(optional) harness connector terminal 3 and the battery
pack negative.

Does continuity exist?

Yes - REPAIR circuit 43. OPERATE the system to verify
therepair.

No — REPAIR circuit 4. OPERATE the system to verify
therepair.

DC/DC Converter 2 |

(optional )|
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Wiper/Washer

Circuit Description and Operation

Thisisaconventional single speed wiper system. When the drive mode selector switchisin the
Reverse, Turf or Drive position, 12 volt power is supplied from the DC/DC converter 1
(standard) through the DC/DC relay to the wiper/washer fuse. The 12 volt return for the wiper
motor is provided through DC/DC converter 1 (standard). When the wiper switch is turned ON,
12 volt power is supplied through the multifunction switch to the wiper motor. When the wiper
switch is turned OFF, the wiper motor returns the wiper to the park position. When the washer
switch is held in the ON position, the washer pump operates. The wiper switch must bein the
ON position for the washer to operate.
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Circuit Schematic

HOT AT ALL TIMES

DC/DC
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2 1
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86 87?""

5 4
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128 8 7918N/RD
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(Coll) |GAUGE WASHER
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RETURN FUSE
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2
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WIPER WASHER MOTOR | @——— | MULTIFUNCTION
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System Check

Functional components in the wiper/washer system are:

*  Wiper/washer fuse

* Multifunction switch

* Instrument cluster gauge

*  Washer motor

*  Wiper motor

* Related wiring

Guidelines to diagnose the wiper/washer system:

1. Verify the concern.

2. Check the fuse(s).

3. Check all connectors and related wiring for partially seated terminals, connectors not mating
properly and for dirt, moisture or corrosion. For proper contact, terminal(s) must be free of
all foreign material.

4. Fill washer fluid as necessary.

5. Check washer hoses/nozzles for obstruction.

If the concern still exists, refer to the following table:
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Symptom Chart

Section 4 Electrical

Symptom

Possible Causes

Action

The washer isinoperative

Wiper/washer fuse
Washer motor
Multifunction switch

Connectors or related
wiring

GO to Washer Inoperativel

The wiper isinoperative

Wiper/washer fuse
Wiper motor

Connectors or related
wiring

GO to Wiper Inoperative)

The wiper isaways on

Multifunction switch
Wiper motor

Connectors or related
wiring

GO to Wiper Always On]

The wiper does not stop in
the park position

Wiper motor

INSTALL anew wiper

motor. REFER to

Motorlin this section.
OPERATE the system to
verify the repair.
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Washer I noperative

Section 4 Electrical

Step

Action

Connector End
View

Did you read the Circuit Description and Operation?
Yes— GO to Step P

No — REFER to bu:r:Lu.t_Desanpnaa_and_Qpetan.anJ

1. Disconnect the washer motor harness connector.
2. Set the park brake.

3. Placethe drive mode selector switch in the Reverse, Turf or
Drive position.

4. Connect aDVOM between the washer motor harness
connector terminal 1 and termina 2.

5. Place the wiper switch in the ON position.
6. Pressthe washer motor switch.
Does the DVOM display approximately 12 volts?

Yes— INSTALL anew washer motor. OPERATE the system to
verify the repair.

No—GOtoStepE|

Washer Motor |

1. Disconnect the multifunction switch harness connector W.

2. Connect aDVOM between the multifunction switch harness
connector W terminal 4 and the vehicle chassis.

Does the DVOM display approximately 12 volts?
Yes— GO to Step f]

No — REPAIR circuit 69. OPERATE the system to verify the
repair.

Multifunction |

Switch-Wj|

1. Check continuity between the washer motor harness
connector terminal 1 and the multifunction switch harness
connector W terminal 1.

2. Check continuity between the washer motor harness
connector terminal 2 and the multifunction switch harness
connector W terminal 2.

Does continuity exist?

Yes—INSTALL anew multifunction switch. REFER to
Multifunction Switchlin this section. OPERATE the

Washer Motor |

Mottt ]
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Section 4 Electrical

Step

Action

Connector End
View

system to verify the repair.

No — REPAIR circuit 5 or circuit 74. OPERATE the system to
verify the repair.

Wiper

| noper ative

Step

Action

Connector End
View

Did you read the Circuit Description and Operation?
Yes— GO to Step P

No — REFER to bLtchD&u.puan_and_QpﬂatLonJ

1. Disconnect the wiper motor harness connector.
2. Set the park brake.

3. Placethe drive mode selector switch in the Reverse, Turf or
Drive position.

4. Connect aDVOM between the wiper motor harness
connector terminal 3 and the vehicle chassis.

5. Place the wiper switch in the ON position.
Does the DVOM display approximately 12 volts?
Yes— GO to Step Bl

No — GO to Step E'

Check continuity between the wiper motor harness connector
terminal 1 and the vehicle chassis.

Does continuity exist?

Yes— INSTALL anew wiper motor. REFER to {Niper Motorlin
this section. OPERATE the system to verify the repair.

No — REPAIR circuit 57. OPERATE the system to verify the
repair.

1. Disconnect the multifunction switch harness connector W.

2. Connect aDVOM between the multifunction switch harness
connector W terminal 4 and the vehicle chassis.

Does the DVOM display approximately 12 volts?
Yes— GO to Step bl

Multifunction
Switch-W
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Step Action Connector End
View

No — GO to Step p]

5 Check continuity between the multifunction switch harness Multifunction
connector W terminal 10 and the wiper motor harness Switch-W|
connector terminal 3. @

Does continuity exist?

Yes—INSTALL anew wiper motor. REFER to Viper Motor]in
this section. OPERATE the system to verify the repair.

No — REPAIR circuit 29. OPERATE the system to verify the
repair.

6 1. Remove the wiper/washer fuse from the fuse holder. Multifunction |

2. Connect aDVOM between the multifunction switch harness Switch-W|
connector W terminal 4 and the wiper/washer fuse holder
terminal 2.

Does continuity exist?
Yes— REFER to DC/DC Relay Test.

No — REPAIR circuit 69. OPERATE the system to verify the
repair.

Wiper Always On

Step Action Connector End
View

1 Did you read the Circuit Description and Operation?
Yes— GO to Step P

No — REFER to bu:m.u.t.Da:LLpu.an.and_Qpetan.anJ

2 1. Disconnect the multifunction switch harness connector W.
2. Check operation of the wiper motor.
Does the wiper motor continue to operate?

Yes— REPAIR circuit 29 between the multifunction switch and
the wiper motor. OPERATE the system to verify the
repair.

No— GO to Step Bl

3 Check continuity between the multifunction switch harness Multifunction |
connector W terminal 4 and the multifunction switch harness Switch-Wj|
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Section 4 Electrical

Step

Action

Connector End
View

connector W terminal 10 with the wiper switch in the OFF

position.
Does continuity exist?

Yes—INSTALL anew multifunction switch. REFER to
Multifunction Switch|in this section. OPERATE the

system to verify the repair.

No — INSTALL anew wiper motor. REFER to Viper Motor|in
this section. OPERATE the system to verify the repair.
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Connector End Views

Accelerator Potentiometer
Brake Fluid Level Switch
Charger

Contactor Coil

DC/DC Converter 2 (Optional)
Electronic Flasher

Fuse, Lights

Fuse, Wiper/Washer
Headlamp RH
Heater/Defogger (Fan)
Heater/Defogger Inline

Horn Relay

Instrument Cluster Gauge — J8
Motor Controller
Multifunction Switch — L
Power Point

Taillamp RH

Turn Signal LR

Turn Signal RR

Wiper Motor
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Battery Temperature Sensor
Brake Switch

CHMSL/Reverse Lamp

DC/DC Converter 1 (Standard)
DC/DC Relay

Fuse, Horn/Flasher/Brake

Fuse, Power Point

Headlamp LH

Heater/Defogger Contactor
Heater/Defogger (Heater)
Heater/Defogger Switch
Instrument Cluster Gauge — J7A
Key Switch

Motor Tachometer/Speed Sensor
Multifunction Switch - W
Taillamp LH

Turn Signal LF

Turn Signal RF

Washer Motor

72 Volt Inline
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Accelerator Potentiometer

Section 4 Electrical

[0

2FY faly fHb duh frh
7eY {oh fch Y fah
LEL156_A
Pin | WireColor | Circuit Function
A VT/GN 34 Wiper 1
B - - -
C VT/BU 33 12 Volt Power (Switch Output)
D WH/RD 30 12 Volt Power (Switch Input)
E VT/BK 35 5Volt Return
F - - -
G VT/RD 36 5 Volt Power
H - - -
J OG/PK 71 Wiper 2
K - - -
Battery Temperature Sensor
O
© @
LEL162_A
Pin | WireColor | Circuit Function

1 GY/BU 16 Battery Temperature Sensor Power
2 GY/GN 17 Battery Temperature Sensor Signal Return
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Brake Fluid Level Switch

[ ]
LEL170_A
Pin | Wire Color Circuit Function
BU/GY 7 Brake Fluid Level Switch Power
YE/GY 8 Brake Fluid Level Switch Signal Return
Brake Switch
1 1
1 o2p C3h
LEL166_A N [ R |
Pin | Wire Color Circuit Function
RD/ GN 6 12 Volt Power
BU/BK 22 Brake Switch Signal Return
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Charger

000

©E®

©E®

LEL167_A
Pin | WireColor | Circuit Function
1 OG/IGY 11 72 Volt Power
2 OG/BK 4 72 Volt Return
3 GN/BK 67 Charger Inhibit
4 GY/BU 16 Battery Temperature Sensor Power
5 GY/GN 17 Battery Temperature Sensor Signal Return
6 BU/OG 51 Battery Type Select
7 - - -
8 - - -
9 - - -
CHMSL/Reverse Lamp
|| |
® e O
LEL164_A
Pin | WireColor | Circuit Function
BU/RD 68 Reverse Lamp Power
BU/BK 22 Brake Lamp Power
BK 57 CHMSL/Reverse Lamp Return
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Section 4 Electrical

Contactor
LEL163_A .
Pin | Wire Color Circuit Function
1 BK/GN 39 Contactor Return (Coil)
2 OGIVT 41 Contactor Power (Cail)

DC/DC Converter 1 (Standard)

=
s a |0 25 (8h f4h
Pin | Wire Color Circuit Function
1 BK 57 12 Volt Return
2 RD/BU 55 12 Volt Power
3 OG/BK 4 72 Volt Return
4 OGIYE 43 72 Volt Power
DC/DC Converter 2 (Optional)
=
evrena 000 21 (3Y (7Y
Pin | WireColor | Circuit Function
1 BK 57 12 Volt Return
2 RD/BU 55 12 Volt Power
3 OG/BK 4 72 Volt Return
4 OGIYE 43 72 Volt Power
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Section 4 Electrical

DC/DC Rd ay
LEL154_A
Pin | WireColor Circuit Function
1 RD/BU 55 12 Volt Power (Switch)
2 RD/BU 55 12 Volt Power (Coil)
3 - - -
4 BN/RD 79 12 Volt Power (Switched)
5 GY/WH 66 12 Volt Return (Coil)

Drive M ode Selector Switch —J5

(121 |[3][e]
LEL172_A L |
Pin | Wire Color Circuit Function
1 - - 12 Volt Power
2 - - Reverse
3 - - Turf
4 - - Drive
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Electronic Flasher

LEL189_A
Pin | WireColor Circuit Function
31 - - Return
49 - - Power
49a - - Flash Output
Fuse, ACC
LEL152_A
Pin | Wire Color Circuit Function
1 RD/BU 55 12 Volt Power
2 RD/GN 80 12 Volt Power (Protected)
Fuse, Horn/Flasher/Brake
LEL152_A
Pin | WireColor Circuit Function
1 RD/BU 55 12 Volt Power
2 RD/GN 6 12 Volt Power (Protected)
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Fuse, Lights
LEL152_A
Pin | WireColor Circuit Function
1 BN/RD 79 12 Volt Power
2 RD/GY 69 12 Volt Power (Protected)
Fuse, Power Point
LEL152_A
Pin | WireColor Circuit Function
1 RD/WH 65 12 Volt Power (Protected)
2 RD/WH 65 12 Volt Power
Fuse, Wiper/Washer
LEL152_A
Pin | WireColor Circuit Function
1 BN/RD 79 12 Volt Power
2 RD/GY 69 12 Volt Power (Protected)

198




TH!NK neighbor

Section 4 Electrical

Headlamp LH
LEL158_A
Pin | WireColor Circuit Function
A BK 57 12 Volt Return
B RD/BK 13 12 Volt Power (Switched)
Headlamp RH
LEL158_A
Pin | WireColor Circuit Function
A BK 57 12 Volt Return
B RD/BK 13 12 Volt Power (Switched)
Heater/Defogger Contactor
LEL233_A
Pin | WireColor Circuit Function
1 RD 81 12 Volt Power
2 BK 57 12 Volt Return
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Heater/Defogger (Fan)

1 ~—h
(ilie
LEL235 A
Pin | WireColor Circuit Function
1 RD 81 12 Volt Power
2 BK 57 12 Volt Return
Heater/Defogger (Heater)
LEL236_A
Pin | WireColor Circuit Function
1 OR/BK 4 72 Volt Return
2 OGIYE 43 72 Volt Power

Heater/Defogger Inline

LEL237_A

i

H0EI0E

Pin | WireColor | Circuit Function
RD/GY 69 12 Volt Power (Except Key Off)

RD/GN 80 12 Volt Power

BK 57 12 Volt Return

200

Section 4 Electrical




TH!NK neighbor Section 4 Electrical

Heater/Defogger Switch

e Y = =
Pin | WireColor Circuit Function
1 RD 81 12 Volt Power (Heater/Defogger ON)
2 RD/GN 80 12 Volt Power
3 RD/GY 69 12 volt Power (Switched)
4 BK 57 12 Volt Return
5 - - -
Horn Relay

LEL154_A

Pin | WireColor | Circuit Function
1 BK 57 12 Volt Return (Switch)
2 GN/BU 28 12 Volt Power (Horn Switch Closed) (Cail)
3 - - -
4 BN/RD 78 Horn Control
5 BK 57 12 Volt Return (Coil)
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Instrument Cluster Gauge—J7A

5:;
[ BRI E R

LEL161_A

Pin | WireColor | Circuit Function
1 OGIVT 41 72 Volt Power
2 WH/BN 44 Key On Signal
3 WH/OG 45 Drive Signal
4 WH/YE 46 Reverse Signa
5 WH/IVT 47 Turf Signal
6 BK/BU 50 Back Up Alarm
7 OGIVT 41 Contactor Power (Cail)
o] - - -
9 WH/GN 31 Tachometer Signa
10 WH/RD 30 12 Volt Power (Output) (Except Key Off)
11 WH 48 Serial Communication
12 VT 49 Serial Communication
13 GN/BK 67 Charger Inhibit
14 OG/BK 4 72 Volt Return
15 OG/GN 10 L eakage Detection
16 - - -
17 - - -
18 BU/OG 51 Battery Type Select
19 - - -
20 - - -
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TH!NK neighbor Section 4 Electrical

Instrument Cluster Gauge—J8

[ d
AEEEEEDE
I 1/ [ [ i
Pin | WireColor | Circuit Function
1 BK/VT 37 Park Brake Switch Power
2 BK/YE 38 Park Brake Switch Signal Return
3 RD/GY 69 12 Volt Power (Except Key Off)
4 BK 57 12 Volt Return
5 GN/WH 3 Turn Indicator LH
6 WH/BU 2 Turn Indicator RH
7 BU/RD 68 Reverse Lamp Power
8 BU/GY 7 Brake Fluid Level Switch Power
9 YE/GY 8 Brake Fluid Level Switch Signal Return
10 - - -
11 - - -
12 GY/WH 66 12 Volt Return (Coil)
13 RD/GN 6 12 Volt Power
14 - - -
15 - - -
16 - - -
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TH!NK neighbor

Motor Controller

Section 4 Electrical

@
®

LEL168_A

@00 @) )

0

B OO0

Pin | WireColor | Circuit Function

1 OGIVT 41 72 Volt Power

2 WH/BN 44 Key On Signal

3 VT/BU 33 12 Volt Power (Switched)

4 WHINVT 47 Turf Signal

5 WHI/YE 46 Reverse Signa

6 WH/OG 45 Drive Signal

7 VT/GN 34 Accelerator Potentiometer Wiper 1

8 VT/BK 35 5Volt Return

9 VT/RD 36 5 Volt Power

10 BK/BU 50 Back Up Alarm

11 BK/GN 39 Contactor Coil Control

12 - - -

13 OG/PK 71 Accelerator Potentiometer Wiper 2
14 WH/GN 31 Tachometer Pulse

15 - - -

16 WH/BK 32 Tachometer Return

17 - - -

18 - - -

19 - - -

20 - - -

21 OG/WH 73 Motor Thermostat

22 WH 48 Serial Communication

23 VT 49 Serial Communication
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TH!NK neighbor

Motor Tachometer/Speed Sensor

Section 4 Electrical

154
<151

LEL169_A

Pin | WireColor | Circuit Function
1 OG/WH 73 Motor Thermostat
2 - - -
3 WH/RD 30 12 Volt Power
4 WH/RD 30 12 Volt Power
5 WH/BK 32 12 Volt Return
6 WH/GN 31 Pulse
Multifunction Switch - L
] (12 nene s ]
P A
Pin | WireColor | Circuit Function
1 RD/BK 13 Flash-To-Pass
2 - - -
3 RD/BK 13 12 Volt Power (Output)
4 RD/GY 69 12 Volt Power (Switched)
5 GN/WH 3 Left Turn Signal (Output)
6 RD/GY 69 12 Volt Power (Switched)
7 RD/BN 14 12 Volt Power (Output)
8 BK 57 12 Volt Return
9 RD/GY 69 12 Volt Power (Switched)
10 RD/GN 6 12 Volt Power
11 WH/BU 2 Right Turn Signal (Output)
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TH!NK neighbor Section 4 Electrical

Multifunction Switch - W

] (1203040, ]
LEL159_A @@@@
Pin | WireColor | Circuit Function
1 BK 74 Washer Motor Return
2 GN/YE 5 Washer Motor Signal (Output)
3 BU 77 Wiper Motor Return
4 RD/GY 69 12 Volt Power (Switched)
5 - - -
6 - - -
7 - - -
8 - - -
9 - - -
10 GN 29 Wiper Motor Signal (Output)
11 GN/BU 28 12 Volt Power (Horn Switch Closed)
Power Point

LEL173_A
Pin | WireColor Circuit Function
1 RD/WH 65 12 Volt Power
2 BK 57 12 Volt Return
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TH!NK neighbor

Section 4 Electrical

Taillamp LH
LEL165_A
Pin | Wire Color Circuit Function
1 RD 22 12 Volt Power (Switched)
2 BK 14 12 Volt Power (Switched)
WH 57 12 Volt Return
Taillamp RH
LEL165_A
Pin | WireColor Circuit Function
RD 22 12 Volt Power (Switched)
BK 14 12 Volt Power (Switched)
WH 57 12 Volt Return
Turn Signal LF
LEL158_A
Pin | Wire Color Circuit Function
A BK 57 12 Volt Return
B GN/WH 3 12 Volt Power (Pulsed)
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TH!NK neighbor

Turn Signal LR

Section 4 Electrical

LEL158_A

Pin | WireColor Circuit Function
A BK 57 12 Volt Return
B GN/WH 3 12 Volt Power (Pulsed)
Turn Signal RF
LEL158_A
Pin | WireColor Circuit Function
A BK 57 12 Volt Power Return
B WH/BU 2 12 Volt Power (Pulsed)
Turn Signal RR
LEL158_A
Pin | Wire Color Circuit Function
A BK 57 12 Volt Return
B WH/BU 2 12 Volt Power (Pulsed)
Washer Motor
LEL155_A
Pin | WireColor Circuit Function
1 GN/YE 5 Washer Motor Power
2 BK 74 Washer Motor Return
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TH!NK neighbor

Section 4 Electrical

Wiper Motor
Rz 1]
4] 53l
LEL157_A
Pin | WireColor Circuit Function
1 BK 57 Wiper Motor Return
2 BU 77 Wiper Motor Signal Return
3 GN 29 Wiper Motor Power
4 - - -
72 Volt Inline
LEL152_A
Pin | Wire Color Circuit Function
1 OGIYE 43 72 Volt Power
2 OG/BK 4 72 Volt Return
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TH!NK neighbor Section 4 Electrical

Removal and I nstallation

Acceler ator/Potentiometer

Removal and I nstallation

Refer to Eccel erator/Potenti ometer|| n the Powertrain section.

Batteries
Required Tools
High Voltage Battery Post Torque
Insulated Gloves, Wrench, 307-026 or ]
100-F036 or Equivalent o[[—r—
Equivalent
Battery Terminal Cap C_ > | FaceShield, 100-
Opener, 418-F215 FO35 or Equivaent
Removal

LEAD-ACID BATTERIES CONTAIN SULFURIC ACID. AVOID CONTACT WITH
SKIN, EYESOR CLOTHING. ALSO, SHIELD YOUR EYESWHEN WORKING NEAR
BATTERIESTO PROTECT AGAINST SPLASHING OF THE ACID SOLUTION. IN
CASE OF ACID CONTACT WITH THE SKIN OR EYES, FLUSH IMMEDIATELY
WITH WATER FOR A MINIMUM OF FIFTEEN MINUTES AND GET PROMPT
MEDICAL ATTENTION. IF ACID ISSWALLOWED, DRINK LARGE QUANTITIES
OF MILK OR WATER, FOLLOWED BY MILK OF MAGNESIA, A BEATEN EGG, OR
VEGETABLE OIL. CALL APHYSICIAN IMMEDIATELY.

WARNING!

BATTERIESNORMALLY PRODUCE EXPLOSIVE GASESWHICH CAN CAUSE
PERSONAL INJURY OR DEATH. DO NOT ALLOW FLAMES, SPARKSOR
LIGHTED SUBSTANCESTO COME NEAR THE BATTERIES. WHEN CHARGING
OR WORKING NEAR THE BATTERIES, ALWAYSSHIELD YOUR FACE AND
PROTECT YOUR EYES. ALWAYSPROVIDE ADEQUATE VENTILATION.

WARNING!

MAKE SURE THE VEHICLE ISNOT BEING CHARGED.
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TH!NK neighbor Section 4 Electrical

CAUTION:

If the type of battery (flooded to gel, gel to flooded) is being changed the instrument cluster
gauge must be reprogrammed to avoid battery pack damage. The charging rate differs
between type of battery and the battery water reminder indicator must be turned on for
flooded type batteries. Refer to Battery Type Reprogramming|procedurein this section.

1. Remove the driver and passenger seat. Refer to[Seat Back and Frame — Driver Seat]and
ack and senger Seatlin the Body section.

2. Remove the seat stanchion cover. Refer td@ Stanchion Coverjin the Body section

3. Turn the vehicle power off. Refer to Power Shutdown Procedurelin this section.
4. Removethe“H” frame bolts and the “H” frame.
5. Remove thetie strap from the battery cable.

6. Remove the battery hold-down strap nuts (A) and battery hold-down bracket bolts (B).

Front of
Vehicle

LEL102_A

7. Remove the parking brake lever. Refer tolParking Rrake | everjin the Chassis section.

8. Use Battery Terminal Cap Opener to open the battery terminal covers.
9. Disconnect the battery cables. Make note of their locations before removing.
WARNING!

WHEN LIFTING A BATTERY, EXCESSIVE PRESSURE ON THE END WALLS
COULD CAUSE ACID TO LEAK OUT THROUGH THE VENT CAPS, RESULTING IN
PERSONAL INJURY, DAMAGE TO THE VEHICLE OR BATTERY. LIFT WITH
BATTERY CARRIER.
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TH!NK neighbor Section 4 Electrical

CAUTION:

Do not use a battery carrier that liftsby the battery posts. Internal battery damage could
occur .

10. Use aside clamping battery carrier, and carefully remove the batteries.

| nstallation
WARNING!

WHEN LIFTING A BATTERY, EXCESSIVE PRESSURE ON THE END WALLS
COULD CAUSE ACID TO LEAK OUT THROUGH THE VENT CAPS, RESULTING IN
PERSONAL INJURY, DAMAGE TO THE VEHICLE OR BATTERY. LIFT WITH
BATTERY CARRIER.

CAUTION:

Do not use a battery carrier that lifts by the battery posts. Internal battery damage could
occur .

CAUTION:

When replacing a battery or batteries, all of the batteriesin the battery pack including the
new battery (batteries) should be fully charged over night to prevent an uneven charge
condition that will cause prematurefailure and could reducethelife of the battery pack.

CAUTION:
Do not mix flooded and gel type batteries. Damage to the battery pack will occur.
Note:

To ensure full battery life and vehicle range if the battery pack has been in service for more than
one month the compl ete battery pack must be replaced.

1. Useaside clamping battery carrier, and carefully install the batteries.
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TH!NK neighbor Section 4 Electrical

Install the battery hold-down straps and brackets. Tighten the battery hold-down strap
nuts (A) to 8N.m. (70lb-in.) Tighten the battery hold-down bracket bolts (B) to 24-
28N.m. (18-201b-ft.)

LEL102_A

Front of
Vehicle

3.

8.
9.

Install anew tie strap to hold the battery cable in place.

Install the parking brake lever. Refer to|Parking Brake L everflin the Chassis section.

Apply Electrical Grease FBAZ-19G208-AA or equivalent meeting Ford specification
WSB-M1C239-A to the battery posts.

Refer to the mounting notes during removal and connect the battery cables. Use Battery
Post Torque Wrench to tighten the battery cable clamp nutsto 12-15N.m. (107-132Ib-
in.).

Install the “H” frame. Tighten the “H” frame bolts to 20-30N.m. (15-22Ib-ft.).

Remove the seat stanchion cover. Refer tolSeat Stanchion Caverjin the Body section

Turn the vehicle power on. Refer to Power Shutdown Procedurelin this section.

Charger

Removal
WARNING!

MAKE SURE THE VEHICLE ISNOT BEING CHARGED.

1.

2.

Remove the seat stanchion cover. Refer td@ Stanchion Cove=r|'|i n the Body section

Turn the vehicle power off. Refer to Power Shutdown Procedurelin this section.

3. Unlock and remove the hood.
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TH!NK neighbor Section 4 Electrical

4. Raise and support the vehicle.

5. Drill out the four rivets and remove the LH fender shield.

LEL112_A

6. Pressin the retaining button on the battery charger inlet plug and remove the battery
charger inlet plug from the front floor kick-up.

Front of \& 2 2 |
Vehicle ’ ©

LBD148_A

7. Lower the vehicle.
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TH!NK neighbor Section 4 Electrical

8. Disconnect the two electrical connectors and remove the two charger bolts.

——r— = ‘i%_ ! R @1
‘-u;!_ 19 Ll Front of
Vehicle

LEL115_A

I nstallation

1. Reversetheremoval procedure.
2. Tighten the two charger bolts to 24-28N.m. (18-20Ib-ft.)
Contactor

Removal
WARNING!

MAKE SURE THE VEHICLE ISNOT BEING CHARGED.

1. Turn the vehicle power off. Refer to Power Shutdown Procedurelin this section.

2. Remove the upper nut (A) attaching the cable to the service disconnect switch and
remove the washers (B) and disconnect the cables (C).
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TH!NK neighbor Section 4 Electrical

3. Removethelower nut (A) attaching the cable to the motor controller, remove the washers
(B) and disconnect the cable (C).

LEL116_A

4. Remove the two plastic rivets and the contactor.

LEL117_A

| nstallation

1. Reversethe removal procedure.
2. Tighten the contactor cable nutsto 8-10N.m. (71-88Ib-in.)
Controller, Motor

Removal and I nstallation
Refer toiM otor Controllerfin the Powertrain section.
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TH!NK neighbor Section 4 Electrical

Converter 1, DC/DC -Standard

Removal
WARNING!

MAKE SURE THE VEHICLE ISNOT BEING CHARGED.

1. Remove the seat stanchion cover. Refer to [Seat Stanchion Coverjin the Body section.

N

Turn the vehicle power off. Refer to the Power Shutdown Procedure|in this section.

3. Remove the front floor kick-up. Refer to|Eront Floor Kick-ug|in the Body section.
4. Disconnect the DC/DC converter 1 (standard) electrical connector.

5. Drill out the four rivets and remove the DC/DC converter 1 (standard).

Front of
Vehicle

LEL103_A

| nstallation

Reverse the removal procedure.

Converter 2, DC/DC - Optional

Removal
WARNING!

MAKE SURE THE VEHICLE ISNOT BEING CHARGED.

1. Remove the seat stanchion cover. Refer to [Seat Stanchion Coverfin the Body section.

2. Turn the vehicle power off. Refer to the Power Shutdown Procedurelin this section.
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TH!NK neighbor Section 4 Electrical

3. Unlock and remove the hood.
4. Disconnect the DC/DC converter 2 (optional) electrical connector.

5. Drill out the four rivets and remove the DC/DC converter 2 (optional).

Front of
Vehicle

LEL119_A

| nstallation

Reverse the removal procedure.

| nstrument Cluster Gauge

Removal
WARNING!

MAKE SURE THE VEHICLE ISNOT BEING CHARGED.

1. If replacing the instrument cluster gauge, turn the drive mode selector switch to D and
make a note of the odometer reading. Make sure the odometer isnot in TRIP mode.

2. Remove the seat stanchion cover. Refer to [Seat Stanchion Coverlin the Body section.

3. Turnthe vehicle power off. Refer to the Power Shutdown Procedure]in this section.

4. Remove the RH cowl tray scrivet and the RH cowl tray.
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TH!NK neighbor Section 4 Electrical

5. Disconnect the four electrical connectors from the instrument cluster gauge.

LEL121_A

6. While supporting the instrument cluster gauge from behind the instrument panel remove
the six instrument cluster gauge screws.

Front
of Vehicle

LEL118_A

7. Remove the instrument cluster gauge through the cowl tray opening.

| nstallation
Note:

Federal law requires that the odometer in any replacement speedometer must register the same
mileage as that registered in the removed speedometer. Since the mileage cannot be reset on this
unit, affix an odometer sticker to the inner area of the A-pillar at the front LH side of the vehicle

and record the original mileage.
1. Reversetheremoval procedure.

2. Tighten the instrument cluster gauge screws to 0.85-1.15N.m. (7.5-10.11b-in.)
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TH!NK neighbor Section 4 Electrical

Headlamp

Removal
WARNING!

MAKE SURE THE VEHICLE ISNOT BEING CHARGED.

1. Remove the front fascia. Refer to[Eascia— Front]in the Body section.

2. Disconnect the headlamp electrical connector.

~_

LEL134_A

Remove the headlamp bracket bolt and the headlamp assembly.

LEL106_A

| nstallation

1. Reversetheremoval procedure.

2. Tighten the headlamp bracket bolt to 24-31N.m. (18-22Ib-ft.)
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TH!NK neighbor Section 4 Electrical

Headlamp Bulb

Removal

WARNING!

MAKE SURE THE VEHICLE ISNOT BEING CHARGED.
1. Remove the scrivet and the cowl tray panel.

2. Disconnect the headlamp electrical connector.

.

LEL134_A

3. Rotate the headlamp bulb shield counterclockwise and flip down to access the bulb
connectors.

LEL135 A
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TH!NK neighbor Section 4 Electrical

4. Pull the flat connector attached to the white wire from the headlamp bulb shield.

e
LEL136_A

5. Push and sgueeze the two bulb retainer wires to disengage them from the headlamp
housing. Remove the headlamp bulb.

e
LEL137_A
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TH!NK neighbor Section 4 Electrical

| nstallation
WARNING!

HANDLE A HALOGEN HEADLAMP BULB CAREFULLY AND KEEP OUT OF
CHILDREN'SREACH. GRASP THE BULB ONLY BY ITSMETAL BASE AND DO
NOT TOUCH THE GLASS. THE OIL FROM YOUR HAND COULD CAUSE THE
BULB TO BREAK THE NEXT TIME THE HEADLAMPS ARE OPERATED.

1. Install the headlamp bulb. Squeeze and push the two bulb retainer wires to engage them
to the headlamp housing.

LEL137_A

2. Push theflat connector attached to the white wire into the headlamp bulb shield.

= .
LEL136_A
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TH!NK neighbor Section 4 Electrical

3. Instal and rotate the headlamp bulb shield clockwise.

LEL139_A

4. Connect the headlamp electrical connector.

S

LEL134_A

5. Instal the cowl tray panel and the scrivet.
M otor

Removal and I nstallation
Refer to M otor in the Powertrain section.
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TH!NK neighbor

Section 4 Electrical

Motor, Wiper
LEL111_A
ltem Part Description
Number
1 -- Wiper Motor Shaft Washers
2 17508 | Wiper Motor
3 - Wiper Motor to Lower Bracket Nut and Bolt
4 17496 | Wiper Motor Lower Bracket
S - Wiper Motor Upper Bracket Bolts
6 17496 | Wiper Motor Upper Bracket
7 -- Wiper Motor Shaft Nut
8 17526/17528 | Wiper Arm And Blade
Removal
WARNING!

MAKE SURE THE VEHICLE ISNOT BEING CHARGED.

1. Remove the front fascia. Refer to[Eascia— Frontlin the Body Section.

2. Remove the windshield wiper arm by pressing the release lever and firmly pulling the
arm straight off the shaft.

3. Remove the wiper motor shaft nut.
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TH!NK neighbor Section 4 Electrical

4. Disconnect the wiper motor electrical connector.

5. Remove the wiper motor to lower bracket nut and bolt and remove the wiper motor.
| nstallation

1. Reversethe removal procedure.

2. Tighten the wiper motor to lower bracket nut to 5-7N.m. (45-61lb.in.).

3. If the wiper motor was replaced adjust the wiper park as follows:

a. Turn the vehicle power on but leave the wiper switch OFF.

;
)

Correct

i

)

Incorrect

LEL201_A

b. Loosen the setscrew and rotate the disc clockwise until the wiper activates then
rotate the disc counterclockwise until the wiper stops working.

Note:
Make sure the windshield is wet prior to cycling the wipers on.
c. Tighten the setscrew and then cycle and park the wiper on wet glass afew times.

d. Repeat as necessary to ensure wiper blade park position is paralel and 4” from
the top of the black border on the windshield.
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TH!NK neighbor

Section 4 Electrical

Heater/Defogger System Components

Asviewed from the front of the vehicle.

LEL206-A
[tem | Part Number Description
1 Heater/defogger contactor
2 Rivet
3 Heater/defogger bracket
4 Heater/defogger screws
5 Heater/defogger duct
6 Nylon clamps
7 Tie strap
8 Heater/defogger bracket bolt
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TH!NK neighbor

Section 4 Electrical

[tem | Part Number Description
9 -- Vent hose
10 -- Heater/defogger assembly
11 -- Heater/defogger switch screws
12 -- Heater/defogger switch spacer
13 -- Heater/defogger switch nut
14 -- Heater/defogger switch
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TH!NK neighbor Section 4 Electrical

Heater/Defogger Assembly

LEL204-A

[tem | Part Number Description
1 - Heater/defogger screws
2 - Vent hoses
3 - Nylon clamps
4 - Heater/defogger assembly

Removal
1. Remove the front fascia. Refer to in the Body section.

2.

3.

4.

Loosen the two nylon clamps and slide the vent hoses off of the heater/defogger housing.
Disconnect the heater/defogger electrical connector.

Support the heater/defogger assembly and remove the four heater/defogger screws.

| nstallation

Reverse the removal procedure.
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TH!NK neighbor

Section 4 Electrical

Heater/Defogger Switch

LEL205-A
Item Part Description
Number
1 - Heater/defogger switch spacer
2 - Heater/defogger switch
3 -- Hesater/defogger switch nuts
4 -- Heater/defogger switch screws
Removal

1. Remove the scrivet and the RH cowl tray panel.

2. Disconnect the heater/defogger switch electrical connector

3. Remove the heater/defogger switch nuts.

4. Remove the heater/defogger switch screws, heater/defogger switch and spacer.

I nstallation

1. Reversethe removal procedure.

2. Tighten the heater/defogger switch nutsto 1.75-2.25N.m (15.4-19.91b-in.).
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TH!NK neighbor

Section 4 Electrical

Heater/Defogger Contactor

LEL207-a
[tem | Part Number Description
1 -- Heater/defogger contactor
2 -- Heater/defogger contactor cable nuts
3 - Rivets
4 -- Heater/defogger contactor electrical connector
Removal

1. Turn the vehicle power off. Refer to the Power Shutdown Procedurelin this section.

2. Removethe front fascia. Refer to Fascia— Frontin the Body section.

3. Disconnect the heater/defogger contactor electrical connector.

»

o

Note the wire locations and remove the heater/defogger contactor cable nuts.

Drill out the rivets and remove the heater/defogger contactor.
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TH!NK neighbor Section 4 Electrical

I nstallation

1. Reversethe removal procedure.

2. Tighten the heater/defogger contactor cable nuts to 8-10N.m. (71-88lb-in.).

Heater/Defogger Duct and Hose

Description
1 - Heater/defogger duct
2 - Vent hose
3 - Tie strap
4 - Nylon clamp
Removal

1. If removing the LH duct and/or hose, remove the front fascia. Refer to in
the Body section.

2. If removing the RH duct and/or hose, remove the scrivet and the cowl tray panel.
3. Remove the nylon clamp and slide the vent hose off of the heater/defogger duct.

4. If necessary, remove the heater/defogger duct.

232



TH!NK neighbor Section 4 Electrical

5. Remove the nylon clamp and slide the vent hose off of the heater/defogger housing.
6. If removing the LH vent hose, cut and remove the tie strap.
7. Remove the vent hose.

| nstallation

Reverse the removal procedure.

Power Point, 15A DC/DC

Removal
WARNING!

MAKE SURE THE VEHICLE ISNOT BEING CHARGED.

1. Remove the seat stanchion cover. Refer to|Seat Stanchion Coverliin the Body section.

2. Turn the vehicle power off. Refer to the Power Shutdown Procedurelin this section.

3. Remove the scrivet and the RH cowl tray.

4. Disconnect the power point electrical connector.

LEL125_A
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TH!NK neighbor Section 4 Electrical

5. Squeeze the two tabs and remove the power point socket.

LEL133_A

| nstallation
Reverse the removal procedure.

Electronic Flasher

Removal

WARNING!

MAKE SURE THE VEHICLE ISNOT BEING CHARGED.

1. Remove the four steering column shroud screws and two pushpins and the lower steering
column shroud.

2. Remove the electronic flasher.
| nstallation

1. Reversethe remova procedure

2. Tighten the steering column shroud screws to 2.7-3.7N.m. (23.8-32.7Ib-in.)
Temperature Sensor

Removal
WARNING!

MAKE SURE THE VEHICLE ISNOT BEING CHARGED.

1. Remove the seat stanchion cover. Refer to Eeat Stanchion Cover[i n the Body section.
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TH!NK neighbor Section 4 Electrical

2. Turnthe vehicle power off. Refer to the Power Shutdown Procedurelin this section.

3. Remove the temperature sensor and disconnect the temperature sensor electrical
connector.

LEL129_A

4. Carefully remove the insulator from the switch. If damaged, replace the insulator.

| nstallation

Reverse the removal procedure.

Switch, Drive M ode Selector

Removal
WARNING!

MAKE SURE THE VEHICLE ISNOT BEING CHARGED.

1. Remove the seat stanchion cover. Refer to [Seat Stanchion Coverlin the Body section.

2. Turn the vehicle power off. Refer to the Power Shutdown Procedurelin this section.

3. Remove the scrivet and the LH or RH cowl tray.
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TH!NK neighbor Section 4 Electrical

4. Disconnect the drive mode selector switch electrical connector from the back of the
instrument cluster gauge.

LEL123_A

5. Remove the spring clip retainer and the drive mode selector switch.

LEL108_A

| nstallation

Reverse the removal procedure.

All locks should be replaced when replacing drive mode selector switch.

Switch, Horn

Removal and I nstallation

The horn switches are not serviced separate from the steering wheel.

236



TH!NK neighbor Section 4 Electrical

Switch, Multifunction

Removal
WARNING!

MAKE SURE THE VEHICLE ISNOT BEING CHARGED.

1. Remove the seat stanchion cover. Refer to[Seat Stanchion Coverfin the Body section.

3. Turnthe vehicle power off. Refer to the Power Shutdown Procedurelin this section.

4. Remove the four steering column shroud screws and the steering column shroud.

5. Disconnect the two multifunction switch e ectrical connectors.

LEL131_A

6. Remove the multifunction switch screw.

LEL132_A

| nstallation

1. Reversetheremoval procedure.
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TH!NK neighbor Section 4 Electrical

2. Tighten the multifunction switch screw to 2.5-3.7N.m (22.1-32.7Ib-in.).

3. Tighten the four steering column shroud screws to 2.7-3.7N.m (23.8-32.71b-in.).
Switch, Service Disconnect

Removal and Installation

The service disconnect switch can only be replaced with the newer style including the connector.
If the vehicleis equipped with the hard wired service disconnect switch the harness will have to
be replaced. Refer to Wiring Harnesdin this section for the locations of the wiring harnesses and
service disconnect switch.

Front Turn Signal

Removal

WARNING!

MAKE SURE THE VEHICLE ISNOT BEING CHARGED.

1. Removethe front fascia. Refer to Eascia— Front[n the Body section.
2. Disconnect the front turn signal electrical connector.

3. Remove the front turn signal bracket bolt and the front turn signal assembly.

LEL122_A

| nstallation

1. Reversetheremoval procedure.

2. Tighten the front turn signal bracket bolt to 24-31N.m. (18-22Ib-ft.)
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TH!NK neighbor Section 4 Electrical

Rear Turn Signal

Removal

WARNING!

MAKE SURE THE VEHICLE ISNOT BEING CHARGED.
1. Unlock and remove the decklid.
2. Remove the six rear bumper bolts and support the rear bumper.
3. Disconnect the rear turn signal electrical connector.

4. Remove thethree rear turn signal screws and the front turn signal assembly.

Front of
Vehicle
LEL109 A
I nstallation

1. Reversethe removal procedure.
2. Tighten the three rear turn signal screwsto 1.9-2.7N.m. (17-23lb-in.)

3. Tighten the six rear bumper boltsto 3.3N.m. (291b-in.)
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TH!NK neighbor Section 4 Electrical

Wiring Harnesses — 12V

Removal

WARNING!

MAKE SURE THE VEHICLE ISNOT BEING CHARGED.
Note:

When replacing awiring harness, contact Hotline for assistance with specia steps for modifying
the floor panels for additional clearance.

To service the wiring harnesses refer to Harness Routing|in this section for locations of
harnesses.

1. Turn the vehicle power off. Refer to the Power Shutdown Procedurein this section.

2. Remove any necessary components to access the wiring harnesses, electrical connectors
and wiring harness fasteners.

3. Remove the applicable wiring harness.
| nstallation
Reverse the removal procedure.
Wiring Harnesses— 72V (Front of vehicle)

Removal
WARNING!

MAKE SURE THE VEHICLE ISNOT BEING CHARGED.

Refer to Harness Routing]in this section for assistance in locating of harnesses.

1. Unlock and remove the hood.

2. Turn the vehicle power off. Refer to the Power Shutdown Procedurelin this section.

3. Remove theinstrument panel. Refer to |nstrument Panel|in this section.
4

. Disconnect the accelerator potentiometer electrical connector.

o

Remove the tape from the ferrate beads and then from the beads themselves.
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6. Remove the leakage sensor lead (10 mm bolt & eyelet) from the front of the vehicle.
7. Disconnect the DC/DC converter from the high voltage wire harness.
8. Disconnect the charger electrical connector.

9. Remove the two rivets from the front passenger side of the vehicle that attach the dash to
theframe. Thisiswhere the harnessis going to be pulled through, so this needsto be
done so that the connectors can be feed through.

10. Remove the front passenger sidetire.
11. Remove the four rivets and the front passenger wheel well by removing the 4 rivets.

12. Pull the harness between the under body panel and the frame rail in the front passenger
whedl well area

I nstallation

Reverse the removal procedure.

Wiring Harnesses— 72V (Mid vehicle)
Removal

WARNING!

MAKE SURE THE VEHICLE ISNOT BEING CHARGED.

Refer to Harness Routinglin this section for assistance in locating of harnesses.

1. Turn the vehicle power off. Refer to the Power Shutdown Procedurein this section.

2. Disconnect the temperature sensor electrical connector.

LEL129_A
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3.
4.

Disconnect the contactor electrical connector.

Disconnect the battery negative connection from the harness to battery negative 1.
Remove the cluster spade from the service disconnect switch fuse box.

Remove the DC/DC spade from the service disconnect switch fuse box.

Cut the charger connection lead to the service disconnect switch fuse box.
Remove the service disconnect switch box.

Cut out floor pan where the harness will go through, cut enough out so that the
connectors can be feed through.

10. Remove the harness through the floor.

| nstallation

Reverse the removal procedure.

Wiring Harnesses— 72V (Rear of vehicle)

Removal
WARNING!

MAKE SURE THE VEHICLE ISNOT BEING CHARGED.

Refer to Harness Routing]in this section for assistance in locating of harnesses.

1.

2.

Turn the vehicle power off. Refer to the Power Shutdown Procedure]in this section.

Remove the rear passenger sidetire.
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3. Disconnect the motor tachometer/speed sensor electrical connector.

LPT107_A

4. Disconnect the 23 pin motor controller electrical connector.

5. Remove the harness through the wheel well.

General Procedures
Battery Charging

WARNING!
THERE ARE GASESAROUND THE BATTERIESTHAT CAN EXPLODE IF
EXPOSED TO FLAMES, SPARKS, OR LIT CIGARETTES. THE AMOUNT OF GASIS

INCREASED DURING BATTERY CHARGING. AN EXPLOSION COULD RESULT IN
PERSONAL INJURY OR VEHICLE DAMAGE.

WARNING!

BATTERIESCONTAIN SULFURIC ACID, WHICH CAN BURN SKIN, EYES, AND
CLOTHING, IF CONTACTED.

WARNING!

DO NOT CHARGE THE BATTERIESWITH THE WEATHER ENCLOSURE CLOSED
OR THE VEHICLE COVER IN PLACE. A BUILD UP OF HYDROGEN GAS CAN
RESULT WHICH CAN EXPLODE. THE CHARGING AREA SHOULD BE WELL
VENTILATED.

CAUTION:

If the vehicleisallowed to sit in conditions of -6°C (20°F) or lesswith a state of char ge of
20% (one bar showing on gauge) or less, the batteries could freeze. Allowing the batteries
to freeze may cause per manent damage to the batteries and per manently reduce their
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capacity. In cold conditions, place the vehiclein an area greater than 0°C (32°F) and allow
it to warm up before charging. Never chargethe vehicleif the batteries may be frozen.
Allow the batteriesto warm above 0°C (32°F) first, then charge.

CAUTION:

Do not park and leave the vehicle with dischar ged batteries. The batteries could discharge
to the point wher e damage could occur and the battery charger will not charge.

Note:
Make sure the service disconnect switch is on the ON position when charging.
To recharge the vehicle batteries:

Use only the GFCI cord supplied with the vehicle. If the GFCI cord does not fit the receptacle,
have a qualified electrician install the proper outlet.

Note:

The outlet must be properly installed and grounded in accordance with all local codes and
ordinances.

1. Park the vehicle within GFCI charger cord length of a 120 volt AC 15A grounded 3-
prong wall outlet.

2. Placethe key in the black dot (off) position, remove the key and set the parking brake.
Note:
Make sure the power point, if equipped, isnot in use and the hazard lamps are not in use.

3. Plug the GFCI charger cord into the 120volt AC 15A grounded 3-prong wall outlet. Do
not use any plug adapters or extension cords to make the electrical connection.
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4. Open the chargeinlet access door. Make sure that theinlet is clean and dry.

LEL127_A

5. Alignthe GFCI charger cord with the charge inlet and fully insert the plug into the outlet.

LEL128_A

6. Verify the POWER indicator isilluminated on the GFCI charger cord. Also, the battery
charge indicator on the instrument panel cluster will illuminate during the charging
process.

LEL126_A
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Note:

The humming noise you will hear is the transformer on the charger, which will operate
regardless of whether the vehicle is accepting the charge.

Note:

If the charge indicator fails to display make sure the service disconnect switch isin the “ON”
position.

To stop charging the vehicle batteries:

1.

> W

Push the TEST button on the GFCI charger cord. Verify the power indicator on the GFCI
is off.

Disconnect the GFCI charger cord from the wall outlet.
Disconnect the GFCI charger cord from the charge inlet.
Close the charge inlet access door.

Store the cord in a safe and dry location.
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Vehicle Storage -- Battery
WARNING!

TO AVOID SERIOUSINJURY OR DEATH NEVER PERFORM ANY VEHICLE
SERVICE.OR MAINTENANCE WHILE THE ELECTRICAL LEAKAGE WARNING IS
ILLUMINATED REFER TO ELECTRICAL LEAKAGE DETECTION IN THIS
SECTION AND RESOLVE THE LEAKAGE CONDITION PRIOR TO BEGINNING
OTHER REPAIRS.

The service disconnect switch (see below) islocated either under the driver seat cushion or
toward the center of the vehicle behind the parking brake lever within the seat stanchion. The
front of the seat stanchion cover should be removed to access the service disconnect switch and
the fuse holders on vehicles with the switch located behind the parking brake lever. It is not
encouraged to blindly reach down through the opening on top of the driver's side seat stanchion
cover when the cushion is removed.

The vehicle can be stored for 14 days with the service disconnect switch on. This assumes a full
charge when stored. If 14 days is exceeded or the batteries were not fully charged prior to storing
the vehicle the batteries may be severely discharged resulting in permanent damage. This would
reduce the batteries capacity and vehicle range.

The vehicle can be stored with the service disconnect switch off for six monthsif starting with a
full charge; however, the vehicle should be charged monthly if possible. With the service
disconnect switch in the off position, there isaminimal draw from the vehicle components. The
battery self discharge determines the storage time. Thisis less than 5% per month at
temperatures between 4 and 21°C (40° and 70° F). The self-discharge rate increases dlightly at
higher temperatures. If the batteries are nearly discharged then they may freeze at 0°C (32°F) and
below. Thiswill cause severe damage that may even cause battery case damage and | eakage of
the electrolyte and the inability to operate the vehicle.

When storing the neighbor:

1. Make sure the batteries are fully charged. Refer to Battery Charging|in this section.
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2. If storing the vehicle for more than 14 days toggle the service disconnect switch to the OFF
position.

Switch shown in the “ OFF” position

LBD161_A —

Switch shown in the“ON” position

LEL203 A //‘/
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Power Shutdown Procedure

Required Tools

Section 4 Electrical

High Voltage Insulated
Gloves

100-F036 or Equivaent

Battery Post Torque
Wrench

307-026 or Equivalent

Battery Terminal Cap
Opener

418-F215

Face Shield

100-F035 or Equivaent

Capacitor Discharge
Tool

418-F213

-

73 Digital Multimeter
(DVOM)

105-R0051 or
Equivalent

Note:

This procedure is designed to lower the voltage present on the vehicle and reduce the risk of
shock or hazard. At the end of this procedure, you will have split the battery pack into three 24V

sub-units.

Note:

Continue to use all appropriate high voltage safety procedures when working on avehicle.
1. Remove the seat stanchion cover. Refer to [Seat Stanchion Coverlin the Body section.
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2. Toggle the service disconnect switch to the OFF position and wait one minute. Refer to
schematic item number 5.

Switch shown in the “ OFF” position

|LBD161_A —

Switch shown in the “ON” position

3. Connect the Capacitor Discharge Tool to the DVM. Set the DVOM for DC volts.

WARNING!

THE BATTERY PACK CONTAINSHIGH-VOLTAGE COMPONENTSAND WIRING.
HIGH-VOLTAGE INSULATED SAFETY GLOVESAND FACE SHIELD MUST BE
WORN WHEN PERFORMING THE FOLLOWING STEPS. FAILURE TO FOLLOW
THISWARNING MAY RESULT IN SEVERE PERSONAL INJURY OR DEATH.

WARNING!
THE BATTERY PACK ASSEMBLY CAN DELIVER IN EXCESSOF 72VOLTSOF DC

POWER. IMPROPER HANDLING OF THE BATTERY PACK CAN RESULT IN
INJURY OR FATALITY.ONLY AUTHORIZED PERSONNEL TRAINED TO WORK
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WITH BATTERY PACK COMPONENTSARE PERMITTED TO HANDLE THE
BATTERIES.

WARNING!

MAKE SURE THE VEHICLE ISNOT BEING CHARGED.

k. |

"t ==

LEL144_A iﬁ M
ltem Description
1 Negative Probe of DVOM to B- (battery negative, labeled “BATT 1 NEG”).
2 Positive Probe of DVOM to Load Side of 10-Amp Controller Circuit Fuse.

To discharge the motor controller:

4. Touch the negative probe of the DVOM to the B- (battery negative, which islabeled
“BATT 1 NEG").

5. Touch the positive probe of the DVOM to the load side of the 10-amp fuse for the motor
controller circuit. Thiswill be the spade connector closest to the front of the fuse holder
anditislabeled “GAUGE/MTR-CNTR”.

6. The DVOM will display any voltage present. Repeat steps4 and 5 if DVOM reads more
than O volts.

To discharge the DC/DC converter 1 (standard) or DC/DC converter 2 (optional):
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7. Touch the negative probe of the DVOM to the B- (battery negative, which is labeled
“BATT 1 NEG").

8. Touch the positive probe of the DVOM to the load side of the 10-amp fuse for the
DC/DC circuit. Thiswill be the spade connector closest to the front of the fuse holder and
itislabeled “DC/DC".

9. The DVOM will display any voltage present. Repeat steps 7 and 8 if DVOM reads more
than O volts.

10. Disconnect the battery cables at locations (3) and (4) and wrap the terminals on the cables
with electrical tape.
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A2
Al
LEL107_A
ltem Description
1 Drive Mode Selector Switch
2 Instrument Cluster Gauge
3 Battery Pack Positive Cable
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4 Battery Pack Negative Cable

5 Service Disconnect Switch

6 DC/DC Converter 1 (standard)

7 Charger

8 Motor Controller

9 M otor

10 Motor Controller 23-Pin Connector
11 Contactor

Battery Water Reminder Indicator Resetting (Flooded
Batteries Only)

Caution:

If the vehicleis equipped with flooded batteries, the instrument cluster gauge must be
programmed for flooded batteries. Damage to the batteries can occur if the battery typeis
incorrectly programmed. Refer to Battery Type Reprogramming]in this section.

Note:

The battery water reminder function of the instrument cluster gauge must be reset whenever the
battery water has been checked and filled. The indicator will illuminate every 300miles
(483kms). Battery electrolyte levels should be checked every 300 miles (483kms) or monthly,
whichever comesfirst. The only time the battery water indicator can be reset is when the key is
in the R (Reverse) position, the instrument cluster gauge is in the flooded battery mode and the
battery water reminder indicator is on.

1. Turnthekey to R (Reverse) position.
2. Pressand hold the Select/Reset button for over 3 seconds.

3. Turn the key to the OFF (black dot) position.
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Battery Type Reprogramming
CAUTION:

If the type of battery (flooded to gel, gel to flooded) isbeing changed the instrument cluster
gauge must reprogrammed to avoid battery pack damage. The charging rate differs
between type of battery and the battery water reminder indicator must be turned on for
flooded type batteries.

1. With the key in the OFF (black dot) position, press and hold down the Sel ect/Reset
button.

2. Turnthe key to the D (Drive) position.
3. Release the Select/Reset button.
4. Turnthe key to the R (Reverse) position.

5. Press and release the Select/Reset button to alternate between the flooded and seal ed
battery modes.

6. Turn the key to the OFF (black dot) position. The gauge will automatically exit the
reprogramming mode after 10 seconds or exit immediately by pressing the Select/Reset
button.

Headlamp Adjustment

1. Park the vehicle on alevel surface approximately 7.6m (25ft.) from avertical wall or
screen directly in front of it.

- ~

//
— _
>

T

LEL140_A

o

A. Eight feet.

B. Height of top of lamp beam to ground.

255



TH!NK neighbor Section 4 Electrical

C. Twenty fivefeet
D. Horizonta reference line.
2. Turn on the headlamps to illuminate the wall or screen.

3. Thetop of the headlamp beam area should be between 2° —2' 3" above the ground.
Adjust the headlamp adjustment nut until the beam is within this specification.

LEL138_A
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