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1.0 Installation Overview

1.1 Introduction

A Solar Controller (or Charge Controller / Regulator) is an essential
component of your photovoltaic solar system. The Controller maintains
the life of the battery by protecting it from overcharging. When your
battery has reached a 100% state of charge, the Controller prevents
overcharging by limiting the current flowing into the batteries from your
solar array.

The GP-PWM-30 is a 12 volt flush mounted photovoltaic (PV) charge
controller rated for a continuous solar current input of 30 amps. The GP-
PWM-30 uses Pulse Width Modulation (PWM) technology and a unique
four stage charging system that includes an optional equalize setting to
charge and protect your battery bank. The GP-PWM-30 features an LCD
digital display that shows solar array charge current, system battery
voltage and battery capacity. The GP-PWM-30 also features Maximum
Power Boost Technology™ for manual bulk charge at any stage of the
charge cycle.
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1.2 Specifications

Description Value
Nominal System Voltage 12v
Max. Solar Array Current 30 amps
Battery Voltage Range 6V - 15.5V
Max. Solar Voltage 28V
Operating Consumption 6mA
Display Consumption 10mA
Bulk/Absorption Voltage 14.1/14.4V

(25°C / 77°F), 1 - 2h / Day

Float Voltage 13.7 (25°C / 77°F)

Equalization Voltage

14.8V (25°C / 77°F),
2h /28 Day orV <12.1

Temperature
Compensation

- 4mV/cell*K

Operating Temperature

-40 to 85°C /- 40 to 185°F

Display Operating -20to0 55°C/-41t0 131°F
Temperature

Humidity 99% N.C.
Protection Battery Reverse Polarity,

Solar Array Reverse Polarity,
Over Temperature, PV Short
Circuit, Over Current

The total rated Maximum Power Current (Imp) of the PV

input should not exceed 30 Amps.
The GP-PWM-30 will limit PV current above 30 Amps.
Although the GP-PWM-30 will accept PV current greater

than 30 Amps for a short duration, damage may occur if the

GP-PWM-30 operates continuously with greater than 30
Amps of PV input.

Dimensions (H x W x D):
107 x 190 x 35 mm
4.25x7.5x1.38in

Weight: 172 grams

6 oz
Maximum Wire Gauge: #6 AWG
Warranty: 5 years

* PWM Charging

* 3 Battery Charging profiles

* 4 Stage Charging

* Monthly Equalize option

* Displays Charging Current,
Battery Voltage and Battery
State of Charge

* Reverse Polarity protected

* Temperature Compensated

* RoHS Compliant,
environmentally safe

¢ Accepts up to 495 watts of
solar at 12 volts

¢ Maximum Power Boost
Technology
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2.0 Warnings

Disconnect all power
sources

Electricity can be very dangerous.
Installation should be performed
only by a licensed electrician or
qualified personnel.

Battery and wiring
safety

Observe all safety precautions of
the battery manufacturer when
handling or working around
batteries. When charging, batteries
produce hydrogen gas, which is
highly explosive.

Wiring connections

Ensure all connections are tight
and secure. Loose connections
may generate sparks and heat. Be
sure to check connections one
week after installation to ensure
they are still tight.

Work safely

Wear protective eyewear and
appropriate clothing during
installation. Use extreme caution
when working with electricity and
when handling and working around
batteries.

Observe correct
polarity

Reverse polarity of the battery
terminals will cause the controller
to give a warning tone. Reverse
connection of the array will not
cause an alarm but the controller
will not function. Failure to correct
this fault could damage the
controller.

> B ek Pp

Do not exceed the
GP-PWM-30 Amp
current and max
voltage ratings

The current rating of the solar
system is the sum of the Maximum
Power Current (Imp) of the solar
PV strings in parallel. The resulting
system Imp current is not to
exceed 30A. The voltage of the
array is the rated open circuit
voltage (Voc) of the PV array and
is not to exceed 28V. If your solar
system exceeds these ratings,
contact your dealer for a suitable
controller alternative.
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3.0 Tools and Materials Needed

e Phillips Screwdriver

If the GP-PWM-30 Controller was purchased with a Go
Power! RV Solar Power Kit then UV resistant wire is
NOTE included. For instructions regarding the Go Power! RV
Solar Power Kit installation, please refer to the
Installation Guide provided with the Kit.

4.0 Choosing a Location

The GP-PWM-30 is designed to be mounted flush against a wall, out of
the way but easily visible.

The GP-PWM-30 should be:
* Mounted as close to the battery as possible
* Mounted on a vertical surface to optimize cooling of the unit
* Indoors, protected from the weather

In a RV, the most common controller location is above the refrigerator.
The wire from the solar array most commonly enters the RV through the
fridge vent on the roof. PV connections should connect directly to the
controller. Positive and negative battery connections must connect
directly from the controller to the batteries. Use of a positive or negative
distribution bus is allowed between the controller and battery as long as
it is properly sized, electrically safe and an adequate wire size is
maintained.

7
© 2018 Go Power! By Valterra Power




GP-PWM-30
IIMAXIMUM

POWER BOOST TECHNOLOGY ™

5.0 Installation Instructions

1.

Prepare for mounting. Use the template provided at the end of
the manual to mark the four mounting holes and the “cutting line
for flush mounting.”

Complete the installation of the solar modules. If this GP-
PWM-30 was purchased as part of a Go Power! Solar Power Kit,
follow the Installation Guide provided. Otherwise, follow
manufacturer’s instructions for solar module mounting and
wiring.

Select wire type and gauge. If this GP-PWM-30 was
purchased as part of a Go Power! Solar Power Kit, appropriate
wire type, gauge and length is provided. Please continue to
Section 6, “Operating Instructions.” If the GP-PWM-30 was
purchased separately, follow the instructions included here.

Wire type is recommended to be a stranded aluminium UV resistant wire.
Wire fatigue and the likelihood of a loose connection are greatly reduced
in stranded wire compared to solid wire. Wire gauge should be able to
sustain rated current as well as minimizing voltage drop.

Suggested Minimum Wire Gauge
(Cable length 25 ft. max. from solar array to battery bank)

50 Watt #14 Wire Gauge
80 Watt #12 Wire Gauge
95 Watt #10 Wire Gauge
110 Watt #10 Wire Gauge
125 Watt #10 Wire Gauge
160 Watt #10 Wire Gauge
240 Watt #10 Wire Gauge
Terminal Screw Torque 16 inch pounds (1.8N.m)

IMPORTANT: Identify the polarity (positive and negative) on the
cable used for the battery and solar module. Use colored wires or
mark the wire ends with tags. Although the GP-PWM-30 is
protected, a reverse polarity contact may damage the unit.
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4. Wiring the GP-PWM-30. Wire the GP-PWM-30 according to the
wiring schematic in Section 11. Run wires from the solar array
and the batteries to the location of the GP-PWM-30. Keep the
solar array covered with an opaque material until all wiring is
completed.

5. Torque all terminal screws to 16 inch pounds (1.8N.m).
Connect the battery wiring to the controller first and then connect
the battery wiring to the battery.

IMPORTANT: Always use appropriate circuit protection on any
conductor attached to a battery.

With battery power attached, the controller should power up and
display information. Connect the solar wiring to the controller and
remove the opaque material from the solar array. The negative
solar array and battery wiring must be connected directly to the
controller for proper operation. Do not connect the negative solar
array or negative battery controller wiring to the chassis of the
vehicle.

6. Mounting the GP-PWM-30. Mount the GP-PWM-30 to the wall
using the included four mounting screws.

IMPORTANT: You must set the battery type on the GP-PWM-30
before you begin to use the controller. The default battery setting is
for AGM batteries.

Congratulations, your GP-PWM-30 should now be operational. If the
battery power is low and the solar array is producing power, your battery
should begin to charge.

7. Re-torque: After 30 days of operation, re-torque all terminal
screws to ensure the wires are properly secured to the controller.
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6.0 Operating Instructions

Power Up

-

CMAXIMUM

When the GP-PWM-30 is
connected to the battery, the
GP-PWM-30 will go into Power
Up mode.

Icons Displayed: Three
horizontal dashes

Setting the Battery Type / Charging Profile

“i3 M

StMAXIMUM

Set the Battery Type / Charging
Profile by holding down the B
Button for 5 seconds. When the
display shows a single digit
number, release the B Button.
Set the Battery Type by toggling
through the Charging Profile
numbers 1, 2 or 3 by pressing
the B Button.

NOTE: Non-volatile memory: Any settings made on the GP-PWM-30
will be saved even when the power has been disconnected from the

controller.
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FLOODED Battery l
e A

Refer to the Battery
Charge Profile Chart on

[:] e page 13 for details on
each profile.
A B
BN

((Go Powert
\\ J
AGM Battery l
( A

IIMAXIMUM
A
{gl e

. /
GEL Battery 1
r
IIMAXIMUM
A B
o I
%m«l
\

!

R Confirm the Battery Type / Charging

A B Profile selection by pressing the A
P Button.
N &=

Depending on the battery voltage when the GP-PWM-30 Power Up
occurs, the GP-PWM-30 may do a Boost Charge or quickly go into Float
Charge. The Charging Profile selected will commence the following day
after a Power Up.
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Maximum Power Boost Technology™

Maximum Power Boost Technology™ (MPBT) is a new feature on the
GP-PWM-30 that allows you to override the normal charging algorithm of
the solar controller. This feature will make the GP-PWM-30 go into a
boost mode, bringing the voltage up to 14.4 VOC for 30 minutes
regardless of the batteries state of charge. This feature should not be
used more than twice a day as it could cause your batteries to require
more distilled water top-ups due to more gassing of the batteries.

MPBT is designed to be used before the end of the day if you know you
will require a lot of loads through the night. The MPBT feature can also
be used when you have just installed the solar controller, to put batteries
on a boost charge up to 14.4 right away.

IMPORTANT: Do not use the Maximum Power Boost function more
than twice a day.

Max. Power Boost

To activate the Maximum Power Boost

il bt Technology™, hold the A Button for 5
1 2 -8:: R N seconds to put Controller into Max.
A 5“ e Power Boost. As long as there is full
o = sunlight present, your batteries
@ (flooded only) will be boosted to 14.4V

for 30 minutes

Icons Displayed: 4 dots at bottom right of display
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Battery Type FLOODED | AGM GEL
Charging Profile # 1 2 3
Float Charge @ 25°C: 13.7V (+/- 0.1V)
Bulk/Absorption Charge @ 25°C: 14.1V

14.4V (+/- 0.1V) +/' 0.1V
Applied for 1h each morning (+/-0.1V)
Boost Charge 121V
Applied for 2 hours if the battery voltage drops 14.4V (+-0.7V) (+/- 6.1V)
below 12.3 volts.
Equalization Charge 14.8V
Applied for 2 hours every 28 days and if the (+1-0.1V) N/A N/A
battery voltage drops below 12.1 volts. ’
The Boost Charge will occur in addition to the Bulk Charge. The Equalization Charge will
occur in addition to the Boost Charge.
If a charging cycle is unable to complete in a single day, it will continue the following day.
The terms FLOODED, AGM and GEL are generic battery designations. Choose the
charging profile that works best with your battery manufacturer's recommendations.

Auto Equalize: The GP-PWM-30 has an automatic equalize feature that
will charge and recondition your batteries once a month at a higher
voltage to ensure that any excess sulfation is removed. This feature is
recommended for Flooded batteries only. Check with your battery
manufacturer.

IMPORTANT: This feature is only available for wet cell or flooded
batteries (Charging Profile 1).
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Viewing the Controller display information

SOC 1

A
Qu&)
\

Battery Voltage l
p=

A B
.\)ﬁ)
.

PV Current l

: 7.6

B

LY

SIMAXIMUM

T

¢

To toggle between State of
Charge (SOC), Battery
Voltage and PV Charging
Current, press the B Button.
The battery state of charge is
shown as a percentage.

Icons Displayed: Battery,
Percent Symbol

Push the B Button to show
the battery voltage.

Icons Displayed: Battery,
Volt Symbol (V)

Push the B Button to show
the PV charging current. The
GP-PWM-30 will begin to
limit the current as the
battery reaches a full charge.

Icons Displayed: Sun,
Battery, Current Symbol (A)
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Errors

Over Voltage

If the GP-PWM-30 experiences a
battery over voltage (15.5V), the
controller will stop operating and the
display will begin to flash. The
controller will resume operating
when the error is cleared.

Icons Displayed: Battery, Volt
Symbol, Lightning Bolt

4 A
v IIMAXIMUM
e e
A B
J I
\. J
Low Voltage
4 N\
IIMAXIMUM
A B
o —
€
N\ J

If the GP-PWM-30 experiences the
battery state of charge reaching 0
%, a lightning bolt symbol will
begin to flash in the lower right
corner of the display. The
controller will continue operating.
The controller will only stop
operating if the voltage drops
below 6 volts.

Icons Displayed: Battery, Percent Symbol, Lightning Bolt
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7.0 Frequently Asked Questions (FAQs)

Before a problem is suspected with the system, read this section. There
are numerous events that may appear as problems but are in fact
perfectly normal. Please visit gpelectric.com for the most up-to-date
FAQs.

It seems like my flooded batteries are losing water over time.
Flooded batteries may need to have distilled water added periodically to
replace fluid loss during charging. Excessive water loss during a short
period of time indicates the possibility of overcharging or aging batteries.

When charging, my flooded batteries are emitting gas.

During charging, hydrogen gas is generated within the battery. The gas
bubbles stir the battery acid allowing it to receive a more full state of
charge. Ensure they are in a well-ventilated space.

My voltmeter shows a different reading than the GP-PWM-30 display
The meter value on the GP-PWM-30 display is an approximate reading
intended for indication purposes only. There is an approximate 0.1 volt
inherent error present that may be accentuated when compared with
readings from another voltmeter.

There may be a slight difference between the battery voltage displayed
on the GP-PWM-30 display and the battery voltage measured at the
battery terminals. When troubleshooting using a voltmeter, check both
the battery voltage at the GP-PWM-30 controller terminals and battery
voltage at the battery terminals. If a difference of more than 0.5 volts is
noted, this indicates a large voltage drop possibly caused by loose
connections, long wire runs, small wire gauge, faulty wiring, a faulty
voltmeter or all the above. Consult the Suggested Minimum Wire Gauge
chart in Section 5 for wiring suggestions and check all connections.

16
© 2018 Go Power! By Valterra Power




GP-PWM-30
IIMAXIMUM

POWER BOOST TECHNOLOGY ™

8.0 Troubleshooting Problems

How to read this section

Troubleshooting Problems is split into three sub-sections, grouped by
symptoms involving key components. Components considered irrelevant
in a diagnosis are denoted ‘Not Applicable’ (N/A). A multimeter or
voltmeter may be required for some procedures listed.

It is imperative all electrical precautions stated in the Warning Section
and outlined in the Installation Section are followed. Even if it appears
the system is not functioning, it should be treated as a fully functioning
system generating live power.

8.1 Problems with the Display

Display Reading: Blank
Time of Day: Daytime/Nighttime

Possible Cause:
(1) Battery or fuse connection and/or solar array connection (Daytime only).
(2) Battery or fuse connection (Nighttime only).

How to tell:
(1) & (2) Check the voltage at the controller battery terminals with a voltmeter and compare
with a voltage reading at the battery terminals.

If there is no voltage reading at the controller battery terminals, the problem is in the wiring
between the battery and the controller. If the battery voltage is lower than 6 volts the
controller will not function.

For the solar array, repeat steps 1 and 2 substituting all battery terminals with solar array
terminals.

Remedy:

(1) & (2) Check all connections from the controller to the battery including checking for
correct wire polarity. Check that all connections are clean, tight, and secure. Ensure the
battery voltage is above 6 volts.
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8.2 Problems with Voltage

Voltage Reading: Inaccurate
Time of Day: Daytime/Nighttime

Possible Cause:
(1) Excessive voltage drop from batteries to controller due to loose connections, small wire
gauge or both.

How to tell:

(1) Check the voltage at the controller battery terminals with a voltmeter and compare with
the voltage reading at the battery terminals. If there is a voltage discrepancy of more
than 0.5V, there is an excessive voltage drop.

Remedy:

(1) Check all connections from the controller to the battery including checking for correct
wire polarity. Check that all connections are clean, tight, and secure. Shorten the
distance from the controller to battery or obtain larger gauge wire. lItis also possible to
double up the existing gauge wire (i.e. two wire runs) to simulate a larger gauge wire.

8.3 Problems with Current

Current Reading: 0 A
Time of Day: Daytime, clear sunny skies

Possible Cause:
(1) Current is being limited below 1 Amp as per normal operation.
(2) Poor connection between solar array and controller.

How to tell:

(1) The State of Charge (SOC) screen is close to 100% and the Sun and Battery icon are
present with an arrow between.

(2) With the solar array in sunlight, check the voltage at the controller solar array terminals
with a voltmeter. If there is no reading at the controller solar array terminals, the
problem is somewhere in the wiring from the solar array to the controller.

Remedy:

(2) Hold down the A Button for approximately 5 seconds to activate Maximum Power
Boost. This will allow the controller to charge batteries to 14.4 +/- 0.1V with all current
the solar array is producing.

(2) Check all connections from the controller to the array including checking for correct wire
polarity. Check that all connections are clean, tight, and secure. Continue with the
solutions below for additional help on low current readings.
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Current Reading: Less than expected
Time of Day: Daytime, clear sunny skies

Possible Cause:

(1) Current is being limited below 1 Amp as per normal operation.

(2) Incorrect series/parallel configuration and/or wiring connections and/or wire gauge.
(3) Dirty or shaded module or lack of sun.

(4) Blown diode in solar module when two or more modules are connected in parallel.

How to tell:

(1) Battery State of Charge screen is close to 100% and the Sun and Battery icon are
present with an arrow in between.

(2) Check that the modules and batteries are configured correctly. Check all wiring
connections.

(3) Modules look dirty, overhead object is shading modules or it is an overcast day in which
a shadow cannot be cast. Note: Avoid any shading no matter how small. An object as
small as a broomstick held across the solar module may cause the power output to be
cut to almost nil. Overcast days may also cut the power output of the module to
almost nil.

(4) Disconnect one or both array wires from the controller. Take a voltage reading between
the positive and negative array wire. A single 12 volt module should have an open
circuit voltage between 17 and 22 volts. If you have more than one solar module, you
will need to conduct this test between the positive and negative terminals of each
module junction box with either the positive or negative wires disconnected from the
terminal.

Remedy:

(2) Reconnect in correct configuration. Tighten all connections. Check wire gauge and
length of wire run. Refer to Suggested Minimum Wire Gauge in Section 5.

(3) Clean modules, clear obstruction or wait for conditions to clear.

(4) If the open circuit voltage of a non-connected 12 volt module is lower than the
manufacturer’s specifications, the module may be faulty. Check for blown diodes in
the solar module junction box, which may be shorting the power output of module.
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9.0 Limited Warranty

1. Carmanah warrants the GP-PWM-30 for a period of five (5)
years from the date of shipment from its factory. This warranty is
valid against defects in materials and workmanship for the five
(5) year warranty period. It is not valid against defects resulting
from, but not limited to:

Misuse and/or abuse, neglect or accident

Exceeding the unit’s design limits

Improper installation, including, but not limited to, improper
environmental protection and improper hook-up

Acts of God, including lightning, floods, earthquakes, fire,
and high winds

Damage in handling, including damage encountered during
shipment

2. This warranty shall be considered void if the warranted product is
in any way opened or altered. The warranty will be void if any
eyelet, rivets, or other fasteners used to seal the unit are
removed or altered, or if the unit’'s serial number is in any way
removed, altered, replaced, defaced, or rendered illegible.

9.1 Repair and Return Information

Visit www.gpelectric.com to read the “frequently asked questions” section of
our website to troubleshoot the problem. If trouble persists:

1. Call your Go Power!™ Technical Support team (1-866-247-6527).
2. Return defective product to place of purchase

10.0 Installation Template

(see last page)
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11.0 Wiring Diagram

Solar Array

//

=N/

The GP-PWM-30 is based on a 30 amp max
input from the solar modules.

E.G. Three modules in parallel with an input of
7 amps each equal a total input of 21 amps.
Most solar modules list the input amps on their
specifications label.

Fuse

+

Battery Bank

N
- ;/ +[@ Solar Panel + \u
Zi5 Solar Panel -
+[ Battery +
&5 Battery -
0 0
J

Note: The fuse or breaker used
should be no larger than 30 amps
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1.0 Installation Overview

1.1 Introduction

A Solar Controller (or Charge Controller / Regulator) is an essential
component of your photovoltaic solar system. The Controller maintains
the life of the battery by protecting it from overcharging. When your
battery has reached a 100% state of charge, the Controller prevents
overcharging by limiting the current flowing into the batteries from your
solar array.

The GP-PWM-30-UL uses Pulse Width Modulation (PWM) technology
and a unique four stage charging system that includes an optional
equalize setting to charge and protect your battery bank. The GP-PWM-
30-UL features an LCD digital display that shows the charge current of
the solar array, system battery voltage and battery state of charge. The
GP-PWM-30-UL also features Maximum Power Boost Technology™ for
manual bulk and absorption charge at any stage of the charge cycle.

1.2 System Voltage and Current

The GP-PWM-30-UL is intended for use at 12 VDC system voltage and
is rated for a maximum continuous DC input current of 37.5A and input
voltage of 35VDC.

Per the National Electric Code (NEC) article 690.7 and 690.8, PV module
nameplate ratings must be multiplied by required values (typically 1.25
for both voltage and current) to obtain the true voltage and continuous
current available from the module.

Applying the NEC factors, the maximum allowable nameplate PV Panel
rated Isc is 30A (30A x 1.25 = 37.5A), and the maximum voltage, Voc is
28VDC (28VDC x 1.25 = 35VDC).

The voltage and current ratings of all equipment connected to PV panels
must be capable of accepting the voltage and current levels available
from PV panels installed in the field.

1.3 Battery Type

The GP-PWM-30-UL is suitable for use with lead acid batteries (vented,
GEL, or AGM type).
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1.4 Low Voltage Disconnect Function (USB Port)

To prevent the battery against over-discharge this function automatically
switches off the USB output port when Battery 1 voltage is lower than
11.0 VDC. As soon as Battery 1 reaches a voltage of 12.8 VDC the USB
output port is switched on again.

1.5 Regulatory Information

R H PV CHARGE CONTROLLER
o ALSO FOR LAND VEHICLES

NO. E497008
LISTED
1.6 Specifications
Description Value Dimensions
(HxW x D):
Model GP-PWM-30-UL
108 x 190 x 35 mm
Nominal System Voltage 12 VDC 4.25x7.48x1.38in
Weight: 300g / 10.6 oz
Charging Output Voltage
9ing P g 9.0-14.9VDC
Range Battery 1 Maximum Wire Gauge:
Charging Output Voltage HMANG
9.0-14.9VDC
Range Battery 2
Warranty: 5 years
Maximum Charge Current
37.5A
Battery 1 o PWM Charging
Maximum Charge Current * 3 Battery Charging
Battery 2 37.5A profiles
e 4 Stage Charging
Maximum DC Input Voltage 35.0 vDC « Monthly Equalize
option
Range of DC Input Voltage 9.0-35.0 vDC
e Displays Charging
Maximum DC Input 375A Current, Battery
Operating Current ' Voltage and Battery
. L State of Charge
Maximum DC Short Circuit
37.5 o Reverse Polarity
Current
protected
Max. Series Fuse or Circuit e Temperature
Breaker 50A Compensated
Solar/Battery 1/Battery 2

5
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¢ RoHS Compliant,

Operating Consumption 15mA
(Display backlight on)
Operating Consumption 6mA

(Display backlight off)

Battery Types Supported Vented and Sealed (GEL, AGM etc.)
Lead Acid

Bulk/Absorption Voltage 14.1/14.4/14.4V (25°C | 7T7°F),

(Sealed/Gel, AGM, 30min / Day

Flooded) or 2hr if battery voltage < 12.3V

Float Voltage 13.7V (25°C | 7T7°F)

Equalization Voltage

Temperature Compensation
USB charger

Low Voltage Disconnect
(USB)

Operating Temperature
Display Operating
Temperature

Charge Current De-Rating
(Based on internal

temperature of the
controller)

Humidity

Protection

14.9V (25°C/ 77°F),
2h / 28 Days
or if battery voltage < 12.1V

- 24mV/°C / 13mV/°F
5V, 800mA

11.0 VDC
Reconnects once battery reaches
12.8V

-401to 60°C /- 40 to 140°F
-10t0 55°C/ 14 to 131°F

Internal Temp. Max Charge
Output Current
<80°C/176°F 37.5A
80°C/176°F 22.5A
81°C/177.8°F 15A
82°C/179.6°F 7.5A
>82°C/179.6°F 0A
99% N.C.

Battery Reverse Polarity, Solar Array
Reverse Polarity, Over Temperature,
PV Short Circuit, Over Current

environmentally safe
Accepts up to 495
watts of solar at 12
volts

Maximum Power

Boost Technology

6
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2.0 IMPORTANT SAFETY INSTRUCTIONS

SAVE THESE INSTRUCTIONS

THIS MANUAL CONTAINS IMPORTANT INSTRUCTIONS FOR MODEL
GP-PWM-30-UL THAT SHOULD BE FOLLOWED DURING
INSTALLATION AND MAINTENANCE OF THE GP-PWM-30-UL.

Disconnect all
power sources

Electricity can be very dangerous. Installation
should be performed only by a licensed
electrician or qualified personnel.

Battery and
wiring safety

Observe all safety precautions of the battery
manufacturer when handling or working around
batteries. When charging, batteries produce
hydrogen gas, which is highly explosive.

Wiring
connections

Ensure all connections are tight and secure.
Loose connections may generate sparks and
heat. Be sure to check connections one week
after installation to ensure they are still tight.

@ B P>

Work safely

Wear protective eyewear and appropriate
clothing during installation. Use extreme
caution when working with electricity and when
handling and working around batteries.

Observe
correct polarity

Reverse polarity of the Battery 1 terminals will
cause the controller to give a warning tone.
Reverse connection of Battery 2 terminals will
not cause an alarm. However, the controller
will not charge or display information for
Battery 2 on the LCD. The controller will not
function unless Battery 1 terminals are
connected to a battery with proper polarity.
Failure to correct this fault could damage the
controller.

> B

Do not exceed
the GP-PWM-
30-UL max
current ratings

The maximum current of the solar system is
the sum of parallel-connected PV module—
rated short circuit Currents (Isc) multiplied by
1.25. The resulting system current is not to
exceed 37.5A. If your solar system exceeds
this value, contact your dealer for a suitable
controller alternative.

Do not exceed
the GP-PWM-
30-UL max
voltage ratings

The maximum voltage of the array is the sum
of the PV module—rated open-circuit voltage of
the series connected modules multiplied by
1.25 (or by a value from NEC 690.7 provided in
Table 690.7 A). The resulting voltage is not to
exceed 35V. If your solar system exceeds this
value, contact your dealer for a suitable
controller alternative.

7
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IMPORTANTES INSTRUCTIONS DE
SECURITE

CONSERVEZ CES INSTRUCTIONS

CE MANUAL CONTIENT DES INSTRUCTIONS IMPORTANTES POUR
LE MODELE GP-PWM-30-UL QUI DOIVENT ETRE SUIVIES PENDANT
L'INSTALLATION ET L’ENTRETIEN DU GP-PWM-30-UL.

Débranchez
toutes les
sources
d’énergie

L’électricité peut étre trés dangereuse.
L’installation ne doit étre effectuée que par un
électricien agréé ou du personnel qualifié.

Sécurité de la
batterie et du
cablage

Respectez toutes les consignes de sécurité du
fabricant de la batterie lorsque vous manipulez
des batteries ou que vous travaillez a proximité
de celles-ci. Lors de leur chargement, les
batteries produisent de I'hydrogéne gazeux
hautement explosif.

Branchements
de cablage

Assurez-vous que tous les branchements sont
serrés et sOrs. Des branchements laches
peuvent produire des étincelles et de la
chaleur. Vérifiez tous les branchements une
semaine aprés l'installation pour vous assurer
qu’ils sont toujours serrés.

@ B PP

Travaillez en
toute sécurité

Lors de l'installation, portez des lunettes de
protection et des vétements adaptés. Faites
preuve d’une grande prudence lorsque vous
travaillez avec du matériel électrique et lorsque
vous manipulez des batteries ou que vous
travaillez a proximité de celles-ci.

>

Respectez la
polarité
correcte

Une polarité inversée des bornes de la batterie
1 provoquera un signal sonore du régulateur.
Une polarité inversée de la batterie 2 ne
provoquera pas d’alarme. Cependant, le
régulateur ne chargera pas et n’affichera pas
d’informations relatives a la batterie 2 sur
I'écran CL. Le régulateur ne fonctionnera que
si ses bornes batterie 1 sont connectées a une
batterie avec la polarité appropriée. Si ce
défaut n’est pas corrigé, le régulateur risque
d’étre endommagé.

8

© 2018 GoPower!



GP-PWM-30-UL
IIMAXIMUM

POWER BOOST TECHROLOGY ™

Ne dé Le courant maximum du systéme solaire est la
¢ depassez somme des courants de court-circuit (Isc) des
pas le courant modules PV connectés en paralléle, multipliée

nominal par 1,25. Le courant du systéme qui en résulte
maximum du ne doit pas excéder 37,5 A. Si votre systéme

solaire dépasse cette valeur, veuillez contacter
GP-PWM-30-UL P

votre revendeur pour obtenir un régulateur plus
approprié.

La tension maximum des panneaux est la
, somme des courants de court-circuit (Isc) des
Ne depassclaz modules PV connectés en parallele, multipliée
pas la tension par 1,25 (ou par une valeur de I'article 690.7
nominale du Code National Electrique fournie dans le
maximum du tableau 690.7 A). La tension qui en résulte ne
doit pas excéder 35 V. Si votre systéme solaire
GP-PWM-30-UL dépasse cette valeur, veuillez contacter votre
revendeur pour obtenir un régulateur plus
approprié.

3.0 Tools and Materials Needed

e Flathead Screwdriver (for wire terminals)
o Philips Screwdriver (for mounting screws)

If the GP-PWM-30-UL Controller was purchased with a
NOTE Go Power! RV Solar Power Kit, then UV resistant wire is
included. For instructions regarding the Go Power! RV
Solar Power Kit installation, please refer to the
Installation Guide provided with the Kit.

4.0 Choosing a Location

The GP-PWM-30-UL is designed to be mounted flush against a wall, out
of the way but easily visible.

The GP-PWM-30-UL should be:

e Mounted as close to battery 1 as possible
e Mounted on a vertical surface to optimize cooling of the unit
e Indoors, protected from the weather

In an RV, the most common controller location is above the refrigerator.
The wire from the solar array most commonly enters the RV through the

9
© 2018 GoPower!




GP-PWM-30-UL
IIMAXIMUM

POWER BOOST TECHROLOGY ™

fridge vent on the roof or by using the Go Power! Cable Entry Plate (sold
separately) that allows installers to run wires through any part of the roof.
PV connections should connect directly to the controller. Positive and
negative battery connections must connect directly from the controller to
the batteries. Use of a positive or negative distribution bus is allowed
between the controller and battery as long as it is properly sized,
electrically safe and an adequate wire size is maintained.

5.0 Installation Instructions

Prepare for mounting. Use the template provided on page 31
to mark the four mounting holes and the cutting line for flush
mounting your controller.

Complete the installation of the solar modules. If this
GP-PWM-30-UL was purchased as part of a Go Power! Solar
Power Kit, follow the Installation Guide provided. Otherwise,
follow manufacturer’s instructions for solar module mounting and
wiring.

Do not exceed
the GP-PWM-
30-UL max
current ratings

The maximum current of the solar system is
the sum of parallel-connected PV module—
rated short circuit Currents (Isc) multiplied by
1.25. The resulting system current is not to
exceed 37.5A. If your solar system exceeds
this value, contact your dealer for a suitable
controller alternative.

Do not exceed
the GP-PWM-
30-UL max
voltage ratings

The maximum voltage of the array is the sum
of the PV module—rated open-circuit voltage of
the series connected modules multiplied by
1.25 (or by a value from NEC 690.7 provided in
Table 690.7 A). The resulting voltage is not to
exceed 35V. If your solar system exceeds this
value, contact your dealer for a suitable
controller alternative.

Ne dépassez
pas le courant
nominal
maximum du
GP-PWM-30-UL

Le courant maximum du systéme solaire est
la somme des courants de court-circuit (Isc)
des modules PV connectés en paralléle,
multipliée par 1,25. Le courant du systéeme qui
en résulte ne doit pas excéder 37,5 A. Si votre
systéme solaire dépasse cette valeur, veuillez
contacter votre revendeur pour obtenir un
régulateur plus approprié.

10
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La tension maximum des panneaux est la
, somme des courants de court-circuit (Isc) des
Ne depassclaz modules PV connectés en parallele, multipliée
pas la tension par 1,25 (ou par une valeur de l'article 690.7
nominale du Code National Electrique fournie dans le
maximum du tableau 690.7 A). La tension qui en résulte ne
doit pas excéder 35 V. Si votre systéme
GP-PWM-30-UL solaire dépasse cette valeur, veuillez
contacter votre revendeur pour obtenir un
régulateur plus approprié.

3. Select wire type and gauge. If this GP-PWM-30-UL was
purchased as part of a Go Power! Solar Power Kit, appropriate
wire type, gauge and length is provided. Please continue to
Section 6, “Operating Instructions.” If the GP-PWM-30-UL was
purchased separately, follow the instructions included here.

Wire type is recommended to be a stranded copper UV resistant wire.
Wire fatigue and the likelihood of a loose connection are greatly reduced
in stranded wire compared to solid wire. Wire gauge should be able to
sustain rated current as well as minimize voltage drop.

Wire Strip Gauge

You will find a strip gauge
diagram on the back of the GP-
PWM-30-UL, which helps you to
strip your wires to the correct
length. Insert wire into the
concave slot of the strip gauge I
until it meets the back of the o
Strip Gauge slot. Mark the ~ o
length of wire from the back of

the Strip Gauge slot to the edge of the controller with a pen or your finger
and strip all wires to be connected to the controller to this length.

Suggested Minimum Wire Gauge
(Cable length 25 ft. max. from solar array to battery bank)

Wire Type Wire size min (AWG) | Wire size Max (AWG)

Copper Only
90°C

AWG 10 AWG 4

IMPORTANT: Identify the polarity (positive and negative) on the cable
used for the battery and solar module. Use colored wires or mark the

11
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wire ends with tags. Although the GP-PWM-30-UL is protected, a
reverse polarity contact may damage the unit.

Wiring the GP-PWM-30-UL. Wire the GP-PWM-30-UL according to the
wiring schematic in Section 6. Run wires from the solar array and the
batteries to the location of the GP-PWM-30-UL. Keep the solar array
covered with an opaque material until all wiring is completed.

IMPORTANT: All wiring must be in accordance to National Electrical
Code, ANSI/NFPA 70.

4. Connect the battery wiring to the controller first and then
connect the battery wiring to the battery.

5. Torque all terminal screws per the following:

Stranded Copper 90°C Wire

Wire Size AWG Rated Torque (in-Ibs)
10 20

8 25

6 35

4 35

With battery power attached, the controller should power up and display
information. Connect the solar wiring to the controller and remove the
opaque material from the solar array. The negative solar array and
battery wiring must be connected directly to the controller for proper
operation. Do not connect the negative solar array or negative battery
controller wiring to the chassis of the vehicle.

6. Mounting the GP-PWM-30-UL. Mount the GP-PWM-30-UL to
the wall using the included four mounting screws.

IMPORTANT: You must set the battery type on the GP-PWM-30-UL
before you begin to use the controller. The default battery setting is for
AGM batteries.

Congratulations, your GP-PWM-30-UL should now be operational. If the
battery power is low and the solar array is producing power, your battery
should begin to charge.

7. Re-torque: After 30 days of operation, re-torque all terminal
screws to ensure the wires are properly secured to the controller

12
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charge controller must be used with an external GFDI device as
required by Article 690 of the National Electric Code for the
installation location.

f WARNING: This unit is not provided with a GFDI device. This

détecteur de défaut de terre. Ce régulateur de charge doit étre

utilisé avec un détecteur de défaut de terre comme I'exige
I'article 690 du Code National Electrique pour 'emplacement de
linstallation.

f AVERTISSEMENT : Cet appareil n’est pas équipé d’'un

6.0 Wiring Diagram

The GP-PWM-30-UL Maximum 37.5A rating is based on a 30 amp total
maximum short circuit current rating (Isc) from the solar modules
nameplate ratings. The National Electric Code specifies the PV
equipment/system rating to be 125% of the maximum Isc from the PV
module ratings (1.25 times 30 = 37.5A). E.G. Three modules in parallel
with an Isc of 7 amps each equal a total Isc input of 21 amps. When
selecting PV modules for use with the GP-PWM-30-UL do not exceed a
total nameplate Isc current of 30A. Solar modules list the Isc amps on
their specifications nameplate label.

6.1 Charging Only One Battery

Use the following wiring diagram if you are using the GP-PWM-30-UL to
charge only one battery. Connect your battery to the battery 1 terminals
on the solar controller.

Battery Bark

= FT| /T @ . ) O
AN + |(©) Battery 1+ Ho Omuge
f.3' (©) Battery 1 -
+ é Solar Panel +
’ | =
G (=Y
' 1\S) solar Panel -
=
Note: The fuse or é ‘\g. Battery 2 +
breaker used i |(8) Battery 2 - i@
should be no larger R e @) )
than 50 amps Lt S = — =L (®)
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NOTE

The controller will not work unless there is a battery
connected to the Battery 1 terminals

A\
A\

WARNING: When the photovoltaic (solar) array is
exposed to light, it supplies a dc voltage to this
equipment

AVERTISSEMENT : Lorsque le panneau photovoltaique
(solaire) est exposé a la lumiere, il fournit une tension cc a cet
équipement.

6.2 Charging Two Batteries

Use the following wiring diagram if you are using the GP-PWM-30-UL to
charge two separate battery banks. Connect battery bank 1 to the battery

1 termina

Is and battery bank 2 to the battery 2 terminals on the back of

the solar controller.

IMPORTANT: Ensure your primary/permanent battery (house bank) is
connected to the battery 1 terminals. Connect your secondary battery to
battery 2 terminals only. Your permanent battery (battery 1) will receive

the full cu

rrent first. Once battery 1 is fully charged, the full current will be

available to charge battery 2.

NOTE

The controller will not work unless there is a battery
connected to the battery 1 terminals.

Soiar ATay

(

Note: The
fuses or
breakers
used should
be no larger
than 50
amps.

Battery Bank 1
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A\
£\

WARNING: When the photovoltaic (solar) array is
exposed to light, it supplies a dc voltage to this
equipment

AVERTISSEMENT : Lorsque le panneau photovoltaique
(solaire) est exposé a la lumiere, il fournit une tension cc a cet
équipement.

7.0 Operating Instructions

7.1 Power Up
4 ™
o) GP-PWM-30-UL Solar Controller (o)
' - (D @:‘_r \!“‘i' ‘G; Powerl ,
¥ voo “ ‘kAh apalectric.com
l A -';'- Y L QTR
O c@us o)
LISTED
\ J

When the GP-PWM-30-
UL is connected to the
battery, the controller will
go into Power Up mode.

Icons Displayed: All
segments of the
numerical display;
Backlight blinks

Depending on the

battery voltage when the GP-PWM-30-UL Power Up occurs, the
controller may do a Boost Charge or quickly go into Float Charge. The
Charging Profile selected will commence the following day after a Power
Up (refer to the Charging Profile Chart on page 17 for more details).

7.2 Setting the Battery Type and Charging Profile

& N
O GP-PWM-30-UL Solar Controller (0]
‘e; Power’)
fl:] gpelectie.con
- ,::MA,X,lMUM
OO
O ) C@US O
A3 J

Setting Battery 1

To set the battery type for
Battery 1, hold the B
Button for 3 seconds.
When the display shows a
blinking number 1,
release the B Button.
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1]

@OOG

GP-PWM-30-UL Solar Controller O

‘Go Powerl ,

jpelectric.com

ITMAXIMUM

PR AT RN *

@ o

LISTED

N
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1]

@O0

GP-PWM-30-UL SOLAR CONTROLLER O

o

gpelecric.con

isMAXIMUM

PoTR AT Tra LD

E@IIS O

LISTED
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NOTE

screen.

Next, select the charging
profile of Battery 1 by
pressing the B Button to
toggle through the profile
options: Sealed/Gel, AGM
or Flooded.

To confirm the battery
profile, press and hold the
A Button for 3 seconds.

Setting Battery 2

If you have a second
battery connected, the
controller will immediately
prompt you to set the
battery type for Battery 2
with a blinking number 2.

If there is not a second battery connected to the
controller, or if the second battery is connected with
reverse polarity, the controller will not prompt you to select battery type
for Battery 2, and no status information will be displayed on the LCD

-

!

o

-

@OQO

O GP-PWM-30-UL SOLAR CONTROLLER O

gpelectic.com

IIMAXIMUM

FOWES! £00%T 1L 05T

@« o

LISTED

~

=4

To select the charging
profile of Battery 2, press
the B Button to toggle
through the profile
options: Sealed/Gel,
AGM or Flooded.

To confirm the battery
profile, press and hold
the A Button for 3
seconds.

Non-volatile memory: Any settings made on the GP-PWM-30-UL will be
saved even when the power has been disconnected from the controller.

Refer to the Battery Charge Profile Chart below for details on each

profile.
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7.3 Battery Charging Profile Chart
Battery Type SEALED | AGM | FLOODED
IGEL
Float Charge @ 25°C: 13.7VDC (+/-0.1V)

Bulk/Absorption Charge @ 25°C:
Set to 30 minutes every morning. Applied for 2 | 14.1 VDC 14.4VDC 14.4 VDC
hours if the battery voltage drops below 12.3 (+/-0.1V) (+/- 0.1V) (+/-0.1V)
volts.

Equalization Charge @ 25°C:
Applied for 2 hours every 28 days and if the N/A N/A
battery voltage drops below 12.1 volts.

14.9 VDC
(+/-0.1V)

If a charging cycle is unable to complete in a single day, it will continue the following day.

The terms SEALED/GEL, AGM and FLOODED are generic battery designations. Choose
the charging profile that works best with your battery manufacturer’'s recommendations.

Auto Equalize: The GP-PWM-30-UL has an automatic equalize feature
that will charge and recondition your batteries once a month at a higher
voltage to ensure that any excess sulfation is removed.

This feature is only available when Flooded batteries are
NOTE selected.

7.4 Maximum Power Boost Technology™

Maximum Power Boost Technology™ (MPBT) allows you to override the
normal charging algorithm of the solar controller. MPBT is designed to be
used before the end of the day, if you know you will require many loads
through the night. This feature can also be used when you have just
installed the solar controller, to put batteries on a boost charge up to 14.4
VDC (Flooded and AGM) (14.1 VDC for Sealed/Gel) right away.

Vs ~, 1o activate, hold the MAX
o) GP-PWM-30-UL Solar Controller o | BOOST Button for 3
) seconds. As long as there
< Power) is full sunlight present, your
0l | = swmen | battery voltage will be
= Lol ot boosted (to 14.4 VDC for
@@ Flooded and AGM and
i 14.1 VDC for

0 ; O SEALED/GEL) for 30

\ e ) minutes regardless of the
battery’s state of charge.
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Icons Displayed: BOOST; Battery Symbol

In older controllers, the BOOST text icon will remain on until the
controller can maintain a Boost charge voltage for 30 cumulative
minutes. In newer controllers, the BOOST text icon will only appear while
the controller is maintaining a Boost charge voltage.

IMPORTANT: Do not use the Maximum Power Boost function more than
twice a day as it could damage your batteries due to gassing.

NOTE

If sunlight is insufficient or not available, completing Max
Power Boost may take much longer than 30 minutes from

the time of the button press. Max Power Boost and the BOOST icon
cannot be turned off by pressing the Max BOOST button.

7.5 Viewing the Controller Display Information

Ve
O GP-PWM-30-UL Solar Controller O
T - © |§ > & ‘ Go Powon)
‘?D werr I IkAR gpetectnic can
¢ _'.-U_'V 4 IIMAXIMUM
DIO)
®ODE
. c us
o ® o
-

~

/

The GP-PWM-30-UL has
two modes to watch the
display information, manual
and auto scroll.

You can change between
the two modes by holding
down the A Button for 3
seconds.

Mode 1: Manually Scroll Through Display Information

é N
O GP-PWM-30-UL Solar Controller O
‘?D 130 i
‘_'.L.'V ::uA){muu.
@O0
|
O E@I.IS O
LISTED
~ J

Battery 1 Status Values

To toggle between Battery
Voltage, PV Charging
Current and Battery State
of Charge (SOC) for
Battery 1 and 2, press the
B Button.

Push the B Button to show
the voltage for Battery 1.

Icons Displayed: Battery SOC, Volt Symbol (V), Symbol 1
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GP-PWM-30-UL Solar Controller o
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GP-PWM-30-UL Solar Controller
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GP-PWM-30-UL Solar Controller O
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GP-PWM-30-UL Solar Controller
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SEMAXIMUM
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Push the B Button to show
the PV charging current for
battery 1. The GP-PWM-
30-UL will begin to limit the
current as Battery 1
reaches a full charge. The
current that is not used for
Battery 1, is used to charge
Battery 2.

Icons Displayed: Arrow,
Ampere Symbol (A),
Battery SOC, Symbol 1

The battery state of charge
is shown as a percentage.
Icons Displayed: Battery

SOC, Percent Symbol (%),
Symbol 1

A value of 100% will only
be displayed after a Boost
or Equalize charge
completes.

Battery 2 Status Values

Push the B Button to show
the battery 2 voltage.

Icons Displayed: Battery
SOC, Volt Symbol (V),
Symbol 2

This will only be displayed
if there are two battery
banks connected and
battery bank 2 is connected
with correct polarity.

Push the B Button to show
the PV charging current for
battery 2. The GP-PWM-
30-UL will begin to limit the
current as the battery 2

reaches a full charge.
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Icons Displayed: Arrow, Ampere Symbol, Battery SOC, Symbol 2

-
O GP-PWM-30-UL Solar Controller [®)
‘I’D o | ——
B remvoEmy, v SEMAXIMU u
@®OG
|
i
© © @ o
LISTED
A5

N

J

The battery state of charge
is shown as a percentage.

Icons Displayed: Battery
SOC, Percent Symbol (%),
Symbol 2

Mode 2: Automatically Change Display Information

You can select the auto mode by holding down the A Button for 3

seconds.

The display shows the same information as in Mode 1 but changes the
display automatically every 8 seconds between following information:

Battery 1: Voltage; PV Charging Current; Battery State of Charge (SOC)
Battery 2: Voltage; PV Charging Current; Battery State of Charge (SOC)

If Battery 2 is not connected, the Controller changes only the

information for Battery 1.

7.6 Errors
Over Voltage
-
0] GP-PWM-30-UL Solar Controller (o)
- :!'@'i. 7 ‘G‘_’ P"“"’",
?I:l o [ Y gpolestric.com
) L'.’JJ.'){ 1 1 BIMAXIMUM
O °@“s (0]
LISTED

N

Icons Displayed: All symbols

If the GP-PWM-30-UL
experiences a battery over
voltage (15.5 VDC) on
battery bank 1, the
controller will stop
operating, and the display
will begin to flash with all
icons. The controller will
resume operating when the
voltage drops to a normal
level <15.5 VDC.
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NOTE

battery 2.

Low Voltage

e D
O GP-PWM-30-UL Solar Controller O
o) <D
¥ - dpetactrn cone
D — L el
@O
O c@us @)

\ LISTED /
4 A
(o} GP-PWM-30-UL Solar Controller (0]

e Go Power)
‘? - polectric.oom
D —— HMamaLy
®
(@) c@ns (o)
LISTED
- /

The controller does not display over voltage on

Low battery 1: If the SOC
of battery bank 1 reaches
0%, the battery SOC
symbol will show the text
“LOW” beneath it. The
controller will continue
operating in this condition
and will only stop operating
if the voltage of Battery 1
drops below 9.0 VDC.

Low battery 2: If there are
two battery banks
connected and the SOC of
battery bank 2 reaches 0%,
the battery SOC symbol
will show the text “LOW”
beneath it. The controller
will continue operating in
this condition and will only
stop operating if the
voltage of Battery 1 drops
below 9.0 VDC (this is

because the GP-PWM-30-UL is powered by Battery 1).

Icons Displayed: Battery SOC Symbol, LOW, Symbol 1 or 2

Battery 1 Reverse Polarity

If the GP-PWM-30-UL senses reverse polarity on battery 1, the controller
will stop operating, beep continuously and display POL. The controller
will resume operating when the error is cleared.

Icons Displayed: POL
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8.0 Display Symbols

Symbol

Indicator For:

Battery 1

V1,

RS
(T

- (1)
N

Day Time: PV Charge Current

(= ©®

Night Time

(e

Battery Voltage

EE=l )0

Battery State of Charge

SEALED Sealed/Gel
AGM AGM
FLOODED Flooded
Battery 2
O vy

S

: =

NI

Day Time: PV Charge Current

(=®

Night Time

()®

Battery Voltage

E=E= e

Battery State of Charge

SEALED Sealed/Gel
AGM AGM
FLOODED Flooded
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Other Symbols

¢

USB charger on
(When USB charger is off, no symbol will show)

Inverter on

(Can only be used when and inverter is hardwired.
See Section 9.0. When inverter is off, no symbol
shows)

BOOST Max Power Boost activated, Boost
charge incomplete
LOW Battery 1/ 2 voltage is lower than

11.0 VDC

Whole display will start to blink

Battery 1 voltage > 15.5 VDC

No Symbol

Battery 2 voltage >15.5 VDC

POL

Battery 1 reverse polarity

Battery State of Charge

Symbol

Battery Voltage

Shows only after full Boost
or Equalization Cycle

>=12.6 VDC

>=11.8-12.6 VDC

>11.0-11.8 VDC

DU )

Low

<=11.0VDC

100% Shows only after full Boost
or Equalization Cycle
90% >=12.8 VDC
batteryvoltage —11.0V <12.8VDC
SOC = s *90% | and > 11.0 VDC
0% <=11.0VDC
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9.0 Inverter Control (on/off)

The following Go Power!® inverters can be turned on/off through the
GP-PWM-30-UL when a modular 6p4c RJ11 type connector is used
(included with an optional Go Power!® inverter remote):

- GP-ISW700-12 - GP-ISW1500-12
- GP-ISW1000-12 - GP-ISW2000-12
- GP-SW1000-12 - GP-SW2000-12
- GP-HS1500-12 - GP-SW3000-12

*The GP-SW1500 Inverter is not compatible.

L ® il O\ First, connect the inverter
#lo directly to the battery (follow the
5 0 installation instructions included
i with the inverter).
] ;E\J . Then, connect the modular
Pa ¥ @, . | cable(found in the inverter

~ ) remote box) to the remote

terminal of the inverter and to
the remote terminal of the GP-
PWM-30-UL (marked with an
AC Plug symbol).

Please change the switch of the
inverter to Position 2 (Remote
controlled).

- ~, Now, you can turn the
o) GP-PWM-30-UL Solar Controller o | connected inverter on or off
B by holding down the AC
& o Power! Symbol Button for 3
?D guotecinc com seconds.
:‘3 M:X!MU!{!

= o The inverter is enabled
@ @ when the AC plu_g symbol
o ® appears on the display and
o’ us o

o - is off when it disappears.
o /
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10.0 USB Charging

The GP-PWM-30-UL offers a standard USB connector for delivering 5.0
VDC to small mobile appliances such as cell phones, tablets, small
music players. This charging port is capable of supplying up to 800 mA
of current.

Remove the rubber cover of the USB terminal to access the terminal.

L

8 ™ The USB charging port is
O GP-PWM-30-UL Solar Controller (0] always active when the
T USB symbol appears on
‘GoPowul
ool the display.
il t] i
' e R Battery 1, connected to the
@ Battery 1 terminals, supplies
@ the power for the USB
@ ww O | charger.
\ J

The controller disables the
USB charger automatically if the battery 1 voltage drops below 11.0
VDC. If there is enough current from the PV panel/array available to
charge Battery 1 to above 12.8 VDC, the USB terminal will be enabled
again.

WARNING: Do not connect the charging device anywhere else!
USB-Negative contact is connected to battery negative.
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11.0 Frequently Asked Questions (FAQs)

Before a problem is suspected with the system, read this section. There
are numerous events that may appear as problems but are in fact
perfectly normal. Please visit gpelectric.com for the most up-to-date
FAQs.

It seems like my flooded batteries are losing water over time.
Flooded batteries may need to have distilled water added periodically to
replace fluid loss during charging. Excessive water loss during a short
period of time indicates the possibility of overcharging or aging batteries.

When charging, my flooded batteries are emitting gas.
During charging, hydrogen gas is generated within the battery. The gas
bubbles stir the battery acid allowing it to receive a fuller state of charge.

Important: Ensure batteries are in a well-ventilated space.

My voltmeter shows a different reading than the GP-PWM-30-UL
display

The meter value on the GP-PWM-30-UL display is an approximate
reading intended for indication purposes only. There is an approximate
0.1 VDC inherent error present that may be accentuated when compared
with readings from another voltmeter.

There may be a slight difference between the battery voltage displayed
on the GP-PWM-30-UL display and the battery voltage measured at the
battery terminals. When troubleshooting using a voltmeter, check both
the battery voltage at the GP-PWM-30-UL controller terminals and
battery voltage at the battery terminals. If a difference of more than 0.5
VDC is noted, this indicates a large voltage drop possibly caused by
loose connections, long wire runs, small wire gauge, faulty wiring, a
faulty voltmeter or all the above. Consult the Suggested Minimum Wire
Gauge chart in Section 5 for wiring suggestions and check all
connections.

For advanced users:

The GP-PWM-30-UL makes voltage measurement adjustments based
on resistance it detects at the battery terminals. In addition to resistance
in the wires, batteries also have an internal resistance due to chemical
properties. The controller cannot distinguish between these two sources
of resistance. It will compensate up to 250mV in the displayed value.
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What causes a warning signal and when are the warnings
triggered?
Connection Warning Notes LCD
Battery 1 “POL” on LCD crn
reverse and constant 'l K]
polarity audible alarm -
Battery 1 must be
Battery 2 Battery 2 status connected with
reverse display doesn’t correct polarity
polarity show for unit to be
powered on
“POL” on LCD 0 1
P(\)/larﬁ‘:/erse and constant =—'= ”
P y audible alarm - -
Unit shows moon (
PV short symbol when PV
circuit is connected and *must have
in bright sunlight bright sunlight
on PV too

Why does the battery SOC % never reach 100%?

A 100% value will only appear after a 2 hour Boost or Equalize charge
has completed. The charge voltage must be maintained for an extended
period of time to replenish the energy in the battery bank back to its rated

capacity.

If the charge voltage cannot be maintained continuously, then the actual
time it takes to complete Boost or Equalize charging may take much
longer than 2 hours, even more than 1 day.

If loads are consuming more power than the solar panels can supply,
then the battery bank cannot be charged to 100%.
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12.0 Troubleshooting Problems

How to Read this Section

Troubleshooting Problems is split into three sub-sections, grouped by
symptoms involving key components. Components considered irrelevant
in a diagnosis are denoted ‘Not Applicable’ (N/A). A multimeter or
voltmeter may be required for some procedures listed.

It is imperative all electrical precautions stated in the Warning Section
and outlined in the Installation Section are followed. Even if it appears
the system is not functioning, it should be treated as a fully functioning
system generating live power.

12.1 Problems with the Display

Display Reading: Blank
Time of Day: Daytime/Nighttime

Possible Causes:
Battery or fuse connection and/or solar array connection
(Daytime only) or battery or fuse connection (Nighttime only).

How to tell:
1. Check the voltage at the controller battery terminals with a
voltmeter and compare with a voltage reading at the battery
terminals.

2. If there is no voltage reading at the controller battery terminals,
the problem could be a fuse, or the wiring between the battery
and the controller. If the battery voltage is lower than 6 volts the
controller will not function.

3. For the solar array, repeat steps 1 and 2 substituting all battery
terminals with solar array terminals.

Remedy:

Check all connections from the controller to the battery including
checking for correct wire polarity. Check that all connections are clean,
tight, and secure. Ensure the battery voltage is above 6 volts.

Display Reading: Nighttime
Time of Day: Daytime
28
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Possible Causes:
Panel is covered by something; PV panel is too dirty to supply a high
enough voltage to charge the battery; PV panel is not connected.

Remedy:
Check the panel and to ensure it is not obscured. Clean the panel if it is
dirty. Check that PV cables are connected to the controller.

12.2 Problems with Voltage

Voltage Reading: Inaccurate
Time of Day: Daytime/Nighttime

Possible Cause:
Excessive voltage drop from batteries to controller due to loose
connections, small wire gauge or both.

How to tell:
1. Check the voltage at the controller battery terminals with a
voltmeter and compare with the voltage reading at the battery
terminals.

2. |If there is a voltage discrepancy of more than 0.5 VDC, there is
an excessive voltage drop.

Remedy:

Check all connections from the controller to the battery including
checking for correct wire polarity. Check that all connections are clean,
tight, and secure. Shorten the distance from the controller to battery or
obtain larger gauge wire. It is also possible to double up the existing
gauge wire (i.e. two wire runs) to simulate a larger gauge wire.

12.3 Problems with Current

Current Reading: 0 A
Time of Day: Daytime, clear sunny skies

Possible Cause:
Current is being limited below 1 Amp as per normal operation or
poor connection between solar array and controller.
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How to tell:

1. The State of Charge (SOC) screen is close to 100% and the Sun
and Battery icon are present with an arrow between.

2. With the solar array in sunlight, check the voltage at the
controller solar array terminals with a voltmeter.

3. If there is no reading at the controller solar array terminals, the
problem is somewhere in the wiring from the solar array to the
controller.

Remedy:

1. Hold down the MAX BOOST Button for approximately 3 seconds
to activate Maximum Power Boost. This will allow the controller
to charge batteries to 14.4 +/- 0.1 VDC (14.4 +/- 0.1 VDC
Sealed/Gel) with all current the solar array is producing.

2. Check all connections from the controller to the array including
checking for correct wire polarity. Check that all connections are
clean, tight, and secure. Continue with the solutions below for
additional help on low current readings.

Current Reading: Less than expected
Time of Day: Daytime, clear sunny skies

Possible Causes:
(1) Current is being limited below 1 Amp as per normal operation.

(2) Incorrect series/parallel configuration and/or wiring connections
and/or wire gauge.

(3) Dirty or shaded module or lack of sun.

(4) Blown diode in solar module when two or more modules are
connected in parallel.

(5) The battery is full.
How to tell:

(1) Battery State of Charge screen is close to 100% and the Sun and
Battery icon are present with an arrow in between.
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(2) Check that the modules and batteries are configured correctly. Check
all wiring connections.

(3) Modules look dirty, overhead object is shading modules or it is an
overcast day in which a shadow cannot be cast.

Avoid any shading no matter how small. An object as
OIE small as a broomstick held across the solar module may
cause the power output to be reduced. Overcast days may also cut the
power output of the module.

(4) Disconnect one or both array wires from the controller. Take a
voltage reading between the positive and negative array wire. A single
12 volt module should have an open circuit voltage between 17 and 23
VDC. If you have more than one solar module, you will need to conduct
this test between the positive and negative terminals of each module
junction box with either the positive or the negative wires disconnected
from the terminal.

Remedy:

(2) Reconnect in correct configuration. Tighten all connections. Check
wire gauge and length of wire run. Refer to Suggested Minimum Wire
Gauge in Section 5.

(3) Clean modules, clear obstruction or wait for conditions to clear.

(4) If the open circuit voltage of a non-connected 12 volt module is lower
than the manufacturer’s specifications, the module may be faulty. Check
for blown diodes in the solar module junction box, which may be shorting
the power output of module.
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13.0 Limited Warranty

1. Go Power! warrants the GP-PWM-30-UL for a period of five (5)
years from the date of shipment from its factory. This warranty is
valid against defects in materials and workmanship for the five
(5) year warranty period. It is not valid against defects resulting
from, but not limited to:

e Misuse and/or abuse, neglect or accident

o Exceeding the unit’s design limits

e Improper installation, including, but not limited to, improper
environmental protection and improper hook-up

e Acts of God, including lightning, floods, earthquakes, fire,
and high winds

¢ Damage in handling, including damage encountered during
shipment

2. This warranty shall be considered void if the warranted product is
in any way opened or altered. The warranty will be void if any
eyelet, rivets, or other fasteners used to seal the unit are
removed or altered, or if the unit’s serial number is in any way
removed, altered, replaced, defaced, or rendered illegible.

13.1 Repair and Return Information
Visit www.gpelectric.com to read the “frequently asked questions”
section of our website to troubleshoot the problem. If trouble persists:

1. Call your Go Power!® Technical Support team (1-866-247-6527).
2. Return defective product to place of purchase

14.0 Installation Template

Use the template on page 34 for flush mounting the controller.
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2. GENERAL INFORMATION

(Go Powert)

Congratulations on purchasing your Go Power! RV Solar Kit. You have chosen a clean, quiet and sustainable power source.
Go Power! Solar RV Kits allow you to power appliances in your RV, without hooking up to shore power or a noisy generator. Go
Power! Solar RV kits will keep your batteries charged, ensuring you have power when you need it.

This mobile DC power system allows you to enjoy the luxuries that electricity provides, without a campsite hookup. For simple
battery maintenance or full-time live-aboard power, Go Power! RV Solar Power Kits are available in a variety of sizes and can
be installed on RVs, campers, trailers, fifth wheels and motor homes. As with any off-grid power systems, the user is required to
manage electrical loads to ensure continual power availability for essential services. Your location and season (hours of sunlight
available) play a role in how much energy can be harnessed from this kit.

m This manual will aid in the process of installing the Go Power! Solar RV Kit. Please read and understand this manual
and all included manuals before installing the Go Power! Solar RV Kit. Review all diagrams included in this guide for
the easiest and safest installation. Please retain this manual for future reference.

2.1 HOW DOES A GO POWER! SOLAR CHARGING KIT WORK?

The solar panel converts the sun’s energy into DC electricity and this electricity charges the battery. The battery stores the elec-
tricity, similar to a water tank storing water. This battery power may be used at any time to operate DC powered devices connected
to the battery. To increase the battery service life, a solar controller is used to prevent the solar panels from overcharging the
batteries. This is process is managed by the GP-PWM-30 Solar Charge Controller included in this kit. See Figure 2-A (below)
and 2-B (on following page) for solar system examples.

WARNING: When connecting multiple panels, they will be connected in PARALLEL. Failure to follow this
connection procedure will cause the system to produce large currents which the protection device, DC fuse,

is not designed to handle.

Solar Panel (s)

Refrigerator \
Vent Cover AN
.

/ N
( Internal \l
\ View /

/

Solar
Controller
/

Cables From
Solar Charge Controller

S~ - - - Cable to
Battery
Bank

~Shore Power /
Generator

- Converter /
Battery Charger

* Inverter

N

FIGURE 2-A: TYPICAL RV INSTALLATION Battery Bank
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Solar Panel

Refrigerator
Vent Cover
or Cable Entry Plate

EEENEEEEE
HEEEEEEEN

+ - D W

+| |- AC

MC4 Red Postive MC4 Black Negative + Loads
Extension Cable (25 ft) Extension Cable (25 ft) 7
{1

PWM 30 AC

Solar Charge Panel
Controller
! - I rt
nverter
0000
R . + Remote
Transfer T Shore Power
Fusea SR Switch / Generator
Fuse
Fuse

+ - + - + - 4 Converter /

Charger

—{ +— MC4 Connector Battery Bank
+ - + - ’ + -

Note: * All fuse sizes dependant on application
For Elite and Extreme Kit

schematics, see page 25.

FIGURE 2-B: SOLAR SYSTEM TYPICAL WIRING DIAGRAM
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2.2 CAUTIONS

Disconnect all power sources Electricity can be very dangerous. Installation should be performed only by a
before attempting installation licensed electrician or qualified personnel.

Photovoltaic panels generate DC electricity when exposed to sunlight or other
light sources. Contact with the electrically active parts of the panel, such as
terminals, can result in burns, sparks and lethal shock whether the panel is
connected or disconnected.

Solar panel safety When panels are connected in parallel, amperages are additive. Consequently,
a system assembled from photovoltaic panels can produce high amperages,
which constitute an increased hazard. Do not touch terminals while panel is
exposed to light. Cover the panel face completely with opaque material to halt
the production of electricity when installing or working with panels or wiring.

Observe all safety precautions of the battery manufacturer when handling or
working around batteries. When charging, batteries produce hydrogen gas,
which is highly explosive. Work in a well ventilated area and use caution when
making or removing electrical connections. Ensure wires are disconnected

Battery and wiring safety from their power sources when wiring. Do not expose battery to open flame,
cigarettes or sparks. Shield skin and eyes from battery acid.

Ensure all connections are tight and secure. Loose connections may generate
sparks, heat and in extreme cases may catch fire. Be sure to check connections
one week after installation to ensure they are still tight.

Wear protective eye wear and appropriate clothing during installation. Use
Work safely extreme caution when working with electricity and when handling and working
around batteries. Use properly insulated tools only.

Reverse polarity of the battery terminals will cause the controller to give a

Observe correct polarity warning tone. Reverse connection of the array will not cause an alarm but
at all times the controller will not function. Failure to correct this fault could damage the
controller.

The total current of the solar system is the sum of the short circuit current of
the solar panels in parallel, multiplied by a safety factor of 1.25. The resulting
system current is not to exceed the amperage rating of the controller. The

> b P

Do not exceed the voltage voltage of the array is the rated open circuit voltage of the solar panels and is
and current ratings of the not to exceed 28volts.
Solar Controller The current rating of the solar system is the sum of the Maximum Power Cur-

rent (Imp) of the solar PV strings in parallel. The resulting system Imp current
is not to exceed 30A. If your solar system exceeds these ratings, contact your
dealer for a suitable controller alternative.
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2.3 DISCLAIMERS

IMPORTANT: Please follow installation and wiring instructions exactly as outlined to ensure safety. We recommend installation
by an RV technician or professional electrician to ensure adherence to relevant electrical codes. We have made every reasonable
effort to ensure the accuracy of the instructions in this manual, but Go Power! does not guarantee that the information is error
free, nor do we make any other representation, warranty or guarantee that the information is accurate, correct, reliable or cur-
rent. The specifications in this manual are for reference purposes only and are subject to change without notice. For additional
information please see www.gpelectric.com.

DISCLAIMER: Go Power! disclaims liability for any direct, indirect or incidental damages caused by, or in case of, installation
not performed following the instructions and cautions in this manual. Go Power! will refuse requests for exchanges or returns,
resulting from the purchase and installation of items which do not comply with local codes. To avoid such concerns Go Power!
recommends installation by a professional electrician or RV technician. Examples that are shown within this manual are for
illustrative purposes only.
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2.4 KIT PARTS

Please unpack and make sure all parts shown in the list below are included in the kit. If any parts are missing please
contact the Go Power! customer service team at customersupport@gpelectric.com or 1.866.247.6527.

2.4.1 PARTS CHECKLIST

w
& E % w E
. 2 2 2 § 3 K
S S 3 3 8 2 o
x ¥ O O = v o
ITEM# DESCRIPTION
01 CTI-100, 100W solar panel 1 1
02 GP-PV-170M, 170W solar panel 1 1 1 2 3
03 Solar panel mounting feet 4 4 4 4 4 8 12
04 1/4” bolt 4 4 4 4 4 8 12
05 1/4” lock nut 4 4 4 4 4 8 12
06 1/4” washer 8 8 8 8 8 16 24
07 #10-16 x 1” screw 8 8 8 8 8 16 24
08 #6 x 3/4” screw 6 6 6 6 18
09 MC4 Black Negative Wire Extension Cable (25 ft) 1 1 1 1 1
10 MC4 Red Positive Wire Extension Cable (25 ft) 1 1 1 1 1
1 Butt Splice, 12-10 AWG 2 2 2 2 2
12 Fuse Holder 1 1 1 1 1
13 30A Fuse 1 1 1 1 1
14 Heat Shrink 2 2 2 2 2
15 Tie Wrap 6 6 6 6 6
16 Cable Clamp 6 6 6 6 6
17 Ring Terminal 2 2 2 2 2
18 PWM 30 Amp Solar Charge Controller 1 1 1 1 1
19 MC4 Expansion Connector (1 Male, 2 Female) 1 1 1 2
20 MC4 Expansion Connector (2 Male, 1 Female) 1 1 1 2
21 1500 Watt Industrial Pure Sine Inverter 1
29 2000 Watt Pure Sine Inverter Charger (with built-in 100 Amp Battery Charger and 1
50 Amp Transfer Switch)
23 3000 Watt Pure Sine Inverter Charger (with built-in 125 Amp Battery Charger and 1
50 Amp Transfer Switch)
24 30 Amp Transfer Switch 1
25 Industrial Pure Sine wave Inverter Remote 1
26 Inverter Charger Remote 1 1
27 GP DCKit 3 1
28 GP DC Kit 4 1
29 GP DCKit5 1
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2.5 REQUIRED TOOLS

Screwdriver (Phillips) h. 1/16” and 3/8” Drill Bits
Keyhole Saw i. 5/16” & 7/16” Wrench
Pencil or Marker j- Heat Gun

Pliers k.  Caulking Gun

Wire Strippers and Cutters Sealant
Butt Splice Crimping Tool

Electric Hand Drill

Digital Multimeter (troubleshooting only)

@ 0o a0 oo

2 3

Torque Driver (optional)

Design your solar set up here:
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3.1 PLAN YOUR SOLAR SYSTEM SETUP

1. Take a few minutes before commencing any installation work to layout your solar system on paper first. Use the diagrams
within this manual (pages 20-27) to help.

2. Complete a simple block diagram identifying the key components and connections of your Solar charging system: Solar
Panels, MC4 Positive and Negative Extension Cables, GP-PWM-30 Solar Charge Controller and your Battery Bank as
detailed in the diagrams.

3. For the Elite and Extreme Kits include the Inverter, Charger/Converter and Transfer Switch. For detailed installation of
these system components see the specific manuals included with each item.

4. Identify and prepare easy/safe access to possible installation locations in the 3 key installation areas within your RV;

¢ Roof Solar Panels
* Instrument/Controls Solar Charge Controller and/or Inverter Remote
* Storage Compartments Inverter, Converter/Charger, Transfer Switch

5. Identify on your RV if you have a Cable Entry Plate (CEP) see Fig 3-A pre-installed by the
RV Manufacturer. The Cable Entry Plate makes the Solar Panel to Solar Charge Controller
installation simpler. (After market purchase of GP-CEP available)

6. If you do not have the Cable Entry Plate pre-installed on your RV, you will be following the
‘Routing Power Cable through the Refrigerator Vent’ steps.

7. Whilst on the roof of your RV identify the refrigerator vent and investigate the vent-fastening
hardware.

FIGURE 3-A: CEP

3.2 PLACEMENT OF SOLAR PANELS

1. Remove all solar panels from their boxes. Set aside the boxes as they will be used in the instructions to follow.
2. Using the solar panel boxes, plan the layout of the panels on your RV rooftop. Once you have positioned the boxes

» Placement of the panel(s) should be as close together as possible. Each panel has 3.3’ of cable coming from the
junction box. It may be necessary to use solar panel extension cables. If required, longer extension cables can be
purchased. Please contact customer service at 1.866.247.6527 to purchase.

« Select a location where the mounting surface is at least 1/2” thick and strong enough to support the solar panel
mounting hardware.

» Solar panels should be located a minimum of 3’ from the front of RV to reduce wind load on the panels.

* Avoid internal wiring when selecting the solar panel mounting locations for drilling the mounting holes.

» Ensure fixed obstacles, such as air conditioners, will not shade the solar panels. (Shading can greatly reduce the
performance of the solar system).

« Ensure there is enough room to access the panels and other fixed obstacles for future inspection and maintenance.
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o) PLANNING LOCATIONS

3.3 LOCATING THE GP-PWM-30 AMP SOLAR CHARGE CONTROLLER

The GP-PWM-30 is included in all Go Power! RV Solar Kits detailed in this manual except for the expansion kits (Retreat-E,
Overlander-E). The GP-PWM-30 provides the necessary protection for the RV battery system. A condensed version of the
installation instructions appear in this manual. However, please read the full installation manual included with the GP-PWM-30
Solar Charge Controller.

1. Plan where the GP-PWM-30 solar charge controller will mount, see Figure 3-B.

m +  The GP-PWM-30 is designed to be mounted vertically in an indoor location inside a weatherproof enclosure.
* |deally the GP-PWM-30 should be located so it can be easily seen for monitoring system operation. Locate at
eye level (the backlit LED affects viewing angle)
» The location will need access to the cable ends from the solar panels and the battery compartment.

WARNING: Failure to secure the GP-PWM-30 could cause it to become dislodged while the RV is in transit and
cause severe damage to the unit and/or the RV.

L— Solar Panel

Refrigerator
Vent Cover
or Cable Entry Plate

+ —
+ —
MC4 Red Postive MC4 Black Negative +
Extension Cable (25 ft) Extension Cable (25 ft) LT
{}
PWM 30
Solar Charge
Controller
0
oooo |4
FuseE|
+ - ‘ + -
Battery Bank
+ - |+ -

FIGURE 3-B
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) 4. INSTALLATION

4.1 MOUNTING FEET

1. Assemble 4 mounting feet onto each of the solar panels frame using the 1/4” bolts and nuts. This assembly is easily com-
pleted on the ground before the panels are brought up to the RV roof. (See Figure 4-A)

WARNING:
* The mounting feet must be installed on the 4 outer holes in the panel frame.
* All 4 mounting feet must be used on a solar panel.

» The mounting surface must be at least 1/2” thick and strong enough to support the solar panel mounting hardware.

2. Tighten the nuts securely using a 7/16” wrench.

Solar Panel Frame

Bolt 77 A

Washer =

Washer

Lock Nut:
Z-Foot

Exterior RV Roof

7

T

Screw————=

BN

E

FIGURE 4-A: SOLAR PANEL INSTALLATION DETAILS

4.2 SOLAR PANELS

WARNING: Photovoltaic panels generate DC electricity when exposed to sunlight or other light sources.
When exposed to light, contact with the electricity active parts of the panel, such as terminals, can result in

burns, sparks and lethal shock whether the panel is connected or disconnected.

A solar system assembled from photo-voltaic panels can produce high currents which constitute an increased hazard.
Do not touch the terminals while the panel is exposed to light. Cover the panel faces completely with an opaque material
to stop the production of electricity when working with panels or wiring — the cardboard shipping boxes are the perfect
option to cover glass surface of the panels.

Locate the solar panels on the RV roof replacing each the boxes used in the planning step.
Locate the Cable Entry Plate / Fridge Vent Access Point on the RV roof.

Attached the MC4 Positive and Negative Extension Cables to the solar panel (s).

Test that the end solar panel cables can reach the CEP / Fridge Vent Access Point.

Use the screws provided in the kit to secure the 4 solar panel mounting feet to the RV.

Apply sealant under and around each of the 4 mounting feet to ensure a watertight installation.

o0k 0N

WARNING: All 4 mounting feet must be securely fastened to the RV roof. Failure to do so could cause the panels to lift
and separate from the RV while in transit which could cause significant damage and/or injury.

Use appropriate sealant as recommended by your RV Dealer for your RV roof.
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INSTALLATION

4.3 REFRIGERATOR VENT ACCESS
OPTION 1

1. Locate the refrigerator vent on the roof of the RV. Remove

vent cover to gain access to the duct opening.

Drill a hole through the side of the vent (5/8” hole).

Remove any sharp edges from the hole.

Insert a rubber grommet (not included) into the hole.

Insert the MC4 Positive and Negative Extension Cables

through the hole and carefully route it to the GP-PWM-30

Solar Charge Controller. Be certain to leave enough slack to

allow cable routing from module to vent along desired path.

6. Use cable clamps with the #6 self-tapping screw and/or tie
wraps every few feet along RV roof and interior route to the
GP-PWM-30 Solar Charge Controller.

7. Ensure all penetrations into the RV roof are watertight. Use
an appropriate sealant as recommended by your RV Dealer

ok wbn

Refrigerator
Vent Cover

Solar
Module

Caution: The drilled hole may have sharp
edges or burrs - REMOVE

FIGURE 4-B
to seal holes wherever necessary.
8. Replace vent cover.
4.4 REFRIGERATOR VENT ACCESS
OPTION 2
Refrigerator
Vent Cover
. Solar
1. Locate the refrigerator vent on the roof of the RV. Remove

vent cover to gain access to the duct opening.

2. Thread MC4 Positive and Negative Extension Cables care-
fully through the screen and into opening.

3. Enlarge screen grid hole if necessary.
Remove any sharp edges from the hole.

5. Avoid strapping the power cable to existing wire between
the module and the battery.
Allowing a few inches of space between the power
cable and existing wire will lessen the chance of
voltage loss through thermal conduction.
6. Use cable clamps with the # 6 self-tapping screw and/or
tie wraps every few feet along RV roof and interior route to
the GP-PWM-30 Solar Charge Controller.

7. Ensure all penetrations into the RV roof are watertight. Use
an appropriate sealant as recommended by your RV Dealer
to seal holes wherever necessary.

8. Replace vent cover.

&

Module

Cable Clamps

Caution: The vent screen may have sharp
edges or burrs.

FIGURE 4-C

4.5 CABLE ENTRY PLATE - OPTION 3

1. Remove the rubber sealing caps from the ends of the MC4
connectors in the CEP.

2. Plug the Positive and Negative MC4 Connectors from the
solar panels directly into the CEP

3. Locate the positive and negative cables exiting the CEP
and route these to the GP-PWM-30 Solar Charge Controller

[page 14] | gpelectric.com
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INSTALLATION

4.6 INSTALLING THE GP-PWM-30 SOLAR CHARGE CONTROLLER

Ensure the Solar Panels are covered. Cover the panel faces completely with an opaque material to stop the

production of electricity when working with panels or wiring — the cardboard shipping boxes are the perfect

option to cover glass surface of the panels.

1. Use the template included in the GP-PWM-30 Manual to mark the four mounting holes and the “cutting line for flush mounting”.
2. Drill the mounting holes
3. Use a keyhole or jig saw to cut along the rectangular outline previously marked
4. Cut the MC4 extension cables to length, allow some excess for strain relief/flexibility
5. Use the leftover cable to connect the controller to the batteries ensuring the 30A Fuse is installed as per 4.7. If extra battery
cable is required to connect to the battery bank, Go Power! recommends using an equivalent cable to that supplied with the
kits: 10 Gauge Wire rated to — UL/cUL/USE2.
6. Mount the controller to the wall using the four wood screws provided.
7. Ensure the back of the controller is protected from damage by any object
PWM 30
4.7 INSTALLING THE 30A FUSE AND FUSE *Contraier
HOLDER — =
A | =] ]
1. Locate the positive battery cable from the PWM30. S| e
2. Plan where you can safely and easily access the fuse holder
& fuse.
3. Cutthe battery positive cable from the PWM 30 to the planned
lengths. + - +
4. Strip the fuse holder cable and positive cable from PWM 30
as shown in Fig 4-F. Battery
5. Thread the red heat-shrink onto the fuse holder cable - +
6. Insert the fuse holder and PWM 30 stripped cable ends into FIGURE 4-E
the butt splice as shown in Fig 4-G.
7. Crimp the butt splice fully - test the connection by gently
pulling on both cables. — [T [J=—r—
8. Thread the heat-shrink over the butt splice as shown in Fig FIGURE 4-F
4-H.
9. Use the heat gun to shrink the heat shrink over the butt splice
as shown in Fig 4-I. T T1
10. Repeat the process for the other fuse holder cable & battery
bank connection. FIGURE 4-G
11. Do not install the 30A Fuse at this stage.
I
FIGURE 4-H
—{ ] [ 1
FIGURE 4-|
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) INSTALLATION

4.8 CONNECT THE GP-PWM-30 TO BATTERY BANK

It is recommended to connect directly to the battery whenever possible. You can also connect to the converter/charger where
the battery positive and negative wires connect to the converter/charger

Clean all corrosion from the battery terminals before proceeding

Crimp ring terminals onto the positive and negative cables to be attached to the battery

Check the ring terminal crimp connection by gently pulling on the cable and ring terminal

Attach the Negative (Black) ring terminal to the battery bank and tighten according to the battery manufacturers specification
Attach the Positive (Red) ring terminal to the battery bank and tighten according to the battery manufacturers specification
Check all electrical connections

Apply a protective coating to the battery terminals

No ok obd=

4.9 INITIAL CONNECTION AND OPERATING

Check all electrical connections and ensure all cables are securely fastened

Install the 30A Fuse into the fuse holder, ensure the fuse holder is securely fastened
Remove the opaque material from the solar panels

Follow the PWM 30 User Manual and operating steps

Pobd-=

410 BATTERY BANK CONFIGURATIONS

N

) ) )

System Voltage = 12V System Voltage = 12V System Voltage = 12V System Voltage = 12V

System Capacity = 200A/Hr System Capacity = 400A/Hr System Capacity = 200A/Hr System Capacity = 400A/Hr
+ - + - + - + -
Fuse Fuse Fuse Fuse
A = Lo —o + - o
12v =t 12v 6V —e 6V
100A/hr @ 12V 100A/hr @ 12V 200A/hr @ 6V 200A/hr @ 6V
+ —e < - + —o— + ——
12v — " 1oy e 6V 6V
100A/hr @ 12V 100A/hr @ 12V 200A/hr @ 6V 200A/hr @ 6V
Lo ( o
— 0 —e+
" 12v 6V
100A/hr @ 12V 200A/hr @ 6V
Legend
® ° e o
— —
ai Cable Ri oy e - —
Ing . I_ng 100A/hr @ 12V 200A/hr @ 6V
Terminal Terminal

- % - %

FIGURE 4-J: TYPICAL BATTERY BANK CONFIGURATIONS
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‘ ) 5. MAINTENANCE

5.1 INSPECTION

After installing any Go Power Solar RV Kit or any other Go Power products it is prudent to complete a periodic check of all elec-
trical and mechanical connections to ensure no connections have become loose or dislodged through transit vibrations. These
checks should be carried out at least once after the initial kit installation and the first prolonged RV transit. For safety reasons
periodically check the solar panel rooftop connections and any battery connections for corrosion and possible failure points.

5.2 CLEANING

Although Go Power Solar RV Kits are generally maintenance free, significant performance gains can be made with clean solar
panels

1. Clean the solar panels monthly. Use water and a soft sponge or cloth. A mild non-abrasive cleanser can be used for more
stubborn residue. Rinse well.

2. Clean solar panels more frequently during drier months, as they may become covered in dust more quickly. A pressure
washer is not recommended.

3. Visual inspection — check the exterior for cracks, missing or broken hardware or other potential problems. Check all roof
penetrations and replace sealant areas as required

5.3 LONG TERM RV STORAGE

If your RV will be stored in extremely cold climates you may need to remove your batteries to prevent them from freezing. Please
note if your solar panel(s) are covered by snow they will not produce power and can not be depended upon to keep the batteries
topped up. In mild climate storage you can depend upon your solar system to top up your batteries when they are exposed to
sunlight. Make sure that all parasitic draws are removed from the batteries i.e. Propane detector, clock radio, etc to make sure
the solar panel(s) can keep the batteries topped up even with reduced sun exposure.
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6. SPECIFICATIONS

CTI-100 Solar Panel Specs

Rated power (Pm) 100W
Maximum power voltage (Vmp) 18.4V
Maximum power current (Imp) 5.43A
Open circuit voltage (Voc) 22.6V
Short circuit current (Isc) 5.75A
GP-PV-170M Solar Panel Specs

Rated power (Pm) 170W
Maximum power voltage (Vmp) 19.35V
Maximum power current (Imp) 8.8A
Open circuit voltage (Voc) 22.78V
Short circuit current (Isc) 9.32A

GP-PWM-30 Specs (Detailed specs available in the manual)

Maximum Output Current

30A at 104°F (40°C)

Maximum Solar Panel Wattage at STC

488W at 12V

Maximum PV Open Circuit Voltage (Voc)

28VDC absolute maximum at coldest conditions

30A ATO Blade Fuse

Max DC Voltage 32VDC
Trip Amps 40.5A
Polarized No
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7. WARRANTY RETURN PROCEDURE

Go Power!®

The Go Power! warranty is valid against defects in materials and workmanship for the specific product warranty period. It is not
valid against defects resulting from, but not limited to:

» Misuse and/or abuse, neglect or accident

» Exceeding the unit’s design limits

» Improper installation, including, but not limited to, improper environmental protection and improper hook-up
» Acts of God, including lightning, floods, earthquakes, fire, and high winds

» Damage in handling, including damage encountered during shipment

A warranty shall be considered void if the warranted product is in any way opened or altered. The warranty will be void if any
eyelet, rivets, or other fasteners used to seal the unit are removed or altered, or if the unit’s serial number is in any way removed,
altered, replaced, defaced, or rendered illegible.

Warranty Return Procedure
Before contacting Go Power!’s customer service department, please read the “frequently asked questions” section of our website
to troubleshoot the problem. If trouble persists:

1. Call your Go Power!™ Technical Support team (1-866-247-6527) or
2. Return defective product to place of purchase

Unless approved by Go Power! Management, all product shipped collect to Go Power! will be refused. Test items or items that
are not under warranty, or units that are not defective, will be charged a minimum bench charge of ($50.00 US) plus taxes and
shipping. A 15% restocking charge will be applied on goods returned and accepted as “new” stock.

An RMA number (Return Materials Authorization number) from Go Power! Customer Service is required prior to returning any
Go Power! Products. Go Power! reserves the right to refuse any items sent to Go Power! without an associated RMA number. To
obtain an RMA number, please contact customersupport electric.com or Telephone 1-250-380-0052 or Fax 1-250-380-0062
worldwide — or Toll Free for US & Canada 1-866-247-6527.

Out of Warranty

Go Power! electronic products are non-repairable, Go Power! does not perform repairs on its products nor does it contract out
those repairs to a third party. Go Power! does not supply schematics or replacement parts for any of its electronic products.
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) 8. SYSTEM DIAGRAMS

RETREAT SYSTEM DIAGRAM
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SYSTEM DIAGRAMS

RETREAT E SYSTEM DIAGRAM
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) SYSTEM DIAGRAMS

OVERLANDER SYSTEM DIAGRAM

170w
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Vent Cover
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SYSTEM DIAGRAMS

OVERLANDER E SYSTEM DIAGRAM
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SYSTEM DIAGRAMS

WEEKENDER ISW SYSTEM DIAGRAM
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SYSTEM DIAGRAMS

SOLAR ELITE SYSTEM DIAGRAM
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SYSTEM DIAGRAMS

SOLAR EXTREME SYSTEM DIAGRAM
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SYSTEM DIAGRAMS

TRANSFER SWITCH SYSTEM DIAGRAM
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RV Power Protootion

Model 41300
Automatic Transfer Switch
Troubleshooting Guide

The table below gives general troubleshooling guidance.

CAUTION: To avold damage to the transfer switch or the RV, the torque spacifications on the terminal block cable instailation
diagram MUST be followed. Make aure that the screws holding the input and output power cables down to the tarminal block
are fully tightened to the comruct torque. Failurs to fully tighten these connections cotlld cause an electrical shock or fire
hazard, Care must be taken to assure that the terminal screws are not cross threaded, otherwise an Improper torque will
result.

Troubleshooting Steps

Problem Troubleshooting Steps
e  Unit does not engage shore contactor ¢  Carefully check the input power at the RV pedestal. The voltage must be
when shors power is present after 3-4 above appraximatety BOVAC for the contactor to pull in.
saconds. »  With the transfer switch unplugged from the pedestal, check alt input

cannections to make sure that all of tha Input power cables are firmly
torqued ta within the apecified limits. Seae mounting template 505-00055.

« [f the voltage is presant but below approximalely 80 VAC, you will need to
move fo a different source of power that is within the correct limits.

¢ Unit does not transfer to generator Note that the ATS fakes approximalely 40 seconds to complete the transfer from
power when the generator is fummed on, | shore power to generator power after the generator is started. If this amount of
time has passed and the genarator contactor stil does not engage:
¢ Carefully check the voltage level on the incoming generator lines. (f the
voltage on the lines is not present or is below approximately 80VAC, the
contactor will not pul in,
» [fthe voltage reads low, refer to the generator documantation to fix the
incoming voltage to within accaptabls imits.
¢  With the RV unplugged from the pedestal and the generator off, check all
electrical connections for proper tarqus. See mounting template 505-
00055.
» Check tha genarator breaker to make sure that il has not tripped.

Southwire Company, LLC « 4525 140 Avenue N., Suite 900, Clearwater, FL 33760 - www.surgeguard.com - 800-780-4324
S06-000090



WARRANTY INFORMATION

Limited Product Warranty

Southwire Company, LLC warrants that this product, when properly
instaked according 1o Southwire's installation procedures, shall be free
of defects in materials and workmanship under nomal use for a period
of one year from date of purchase. For original equipment installed
products, warranty is one year from date of purchase, nol to exceed wo
years from date of manufacture. The warranty extends only to the original
purchaser and is non transferable, unless it was factory installed onto
the RV and is then transferable with the RV Coach, During the warranty
period, Southwire™ will, at no charge, repair or replace defective parts
or, at the option of Southwire™, replace ihe Surge Guard* product within
areasonable time after the unitis relumed to us. This wamanty does not
extend to any Southwire™ product that has been damaged or rendered
defective (a) as a result of an accident, misuss, or abuse; (b} by the use
of parts not manufactured or sold by Southwire™; or {c) by modification of
product. Labor charges for removal or replacement of the Surge Guard*
product are the responsibility of the customer. This Limited Warranty
covers only products purchased from an authosized dealer, retailer or
seller and does not cover used, salvaged or refurhished products,

Nullification of Warranty
The occurrence of any of the following nuliifies and volds this warranty:

1. Any non-authorized modification, repair, or physical damage fo the
Surge Guard* product, accidental or otherwise, not caused by a
defecl in material or workmanship.

2. |f Southwire™ determines that the Surge Guard® product has been
improperly installed (see installation instructions) allered in any
way, or lampered with.

The Warranty does not protect against acis of God, such as direct
lightning strikes, flood, earthquake and war. It also does not protect
against vandalism, theft, normal use wear and lear, erosion, depletion,
obsolescence, abuse, or damage due to low voltags disturbances for
products without under vollage protection {i.e. brownouts, sags, or power
outages), non aulhorized program or sysiem equipment modification or
alteration.

@ Southwire

SURGE GUARD'

RV Power Protaction

Sole Warranty

This warranty contains the sols warranty of Southwire™, thera are no
other waranties, expressed or, except as required by law in the Stale
of Florida, implied, including implied warranty or condition of quatity,
merchantability or fitness for a particular purpose, and such implied
warranties, if any, are limited in duration {0 the term of this warranly.
Southwire™ expressly disclaims any liability under this warranty for any
sums that exceed the retail value of the Surge Guard* unit. Some states
do not allow limitations on how long an tmplied warmanty lasts.

No agent or representative of Southwira™, retafler, distibutor or deater
has any express orimplied authority to make any reprasentation, promise,
guarantee or warranty not stated in the Limited Product Warranly,

In no event shall Southwire™ be liable for direct, indirect, incidental,
special, consequential or multiple damages arising out of the use of the
product or damage fo the connected equipment, regardiess of the legal
theory on which such claim is based; even if advised of the possibility
of such damage. The excluded damages inciude, but are not kmited to,
loss of profils, loss of savings or revenue, loss of life, injury, loss of use
of the product or the connected equipment or any associated equipment,
loss of software, cost of capital, cost of any subssquent equipment,
facilities or services, downtime, the claims of third parties, including
customers, and damage {o property. Some states do not allow exclusion
or limitations of incidental or consequential damages. This warranty is
valid in the U.S. and Canada only.

This wamanty is in lisu of all other wamanties, obfigations, or liabilities
expressad or implied by the company. Any properly installed device that
proves defective in normal use will be repaired or replaced al Southwire’s
option provided the procedure as stated below is followed:

1. Contact Southwire Customer Support at 1-800-780-4324 fo obtain
a Retum Materials Number.
Properly package retumed unit,
Display Return Materials Number on outside of box.
Include Proof of Purchase, including dale of purchase.
Supply full written description of the problem.
Specify your name, address, and daytime phone number.
Ship unit postage prepaid directly lo:
Return Materials Depariment
Southwire Company, LLC

4525 140th Avenue North, Suite 800
Clearwater, Florida 33762

Any questions regarding this waranty, please contact Southwire™ at
1-800-780-4324, or by email at productinfo@southwirs.com.

b o e Erdle)

For technical assistance, please call 1-800-780-4324 x 20311

Manulactured by Southwire Company, L1.C, 4525 140th Avenue North, Suite 900, Clearwater, Florida 33762

90606 G © 2017 Soutirwire Company, LLC. Al tighs teserved.

* Tradermark of Southweirs Company, LLC. Registared in tha Lintad States.
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SOUTHWIRE MODEL 41300
RV POWER AUTOMATIC TRANSFER SWITCH

INSTALLATION INSTRUCTIONS

1. Select correct knock—out, LINE & LOAD sides,
select & install strain relief cable connector.

2. Use mounting template hole guide (to the right),
to position RV POWER ATSW. Drill holes, in
desired location, mount in ploce.

NOTE MOUNTING CAUTION ON UNIT COVER
WARNING: ALL CABLE PREPARATIONS MUST BE
DONE OUTSIDE THE MOUNTED UNIT. ANY WIRE
TRIMMINGS FALLING INTO AND LEFT INSIDE THE
UNIT MAY CAUSE A FAILURE THAT WILL VOID
THE FACTORY WARRANTY.

3. Cable prepartions:  LINE SIDE LINE SIDE LOAD SIDE
SHORE INPUT  GENERATOR INPUT SHORE DUTPUT
Trim outer coble jacket [ no...llg /2 in 4 i
Wire length GREEN 7 _in $-1/2;, 4
Strip (bare conductor)
GREEN 1/2 4 12 M2
Wire lengths, WHITE
k m;O_A AP“\M m: ..NI__\N .: u .=
Strip (bare conductors) u\|m_.__ 8 38

4. Install cables through strain relief connectors.

5. Tighten cable strain relief connections.

6. Bend into U-—shope stripped bare conductor ends
of input and output cables and fasten with terminacl
cup washers supplied.

MAINTAIN WIRE COLOR CONTINUITY.
7. TORQUE connections to values shown.

TEST PROCEDURE

Plug RV's shore power cord into

utility power.

Shore power will be immediately availsble.

Turn on RV's generator.

Wait approximately 40 seconds and observe
transfer of power to generator.

Switch off generator.

Transfer to shore power will be immediate.

—

o0 MUk

Open type device. Intended to be installed inside RV's control
panel enclosure. The generator needs to be manually shut—off
in order for the transfer to shore power to be campleted.

GENERATOR

CAUTION
VERY IMPORTANT
ALL TORQUE VALUES SHOWN MUST
BE OBTAINED, OVERHEATING OF
CONNECTION OR PHYSICAL DAMAGE
T0 CONNECTIONS MAY OTHERWISE
OCCUR.

SHORE

CAUTION
VERY IMPORTANT
ALL TORQUE VALUES SHOWN MUST
BE OBTAINED. OVERHEATING OF
CONNECTION OR PHYSICAL DAMAGE
70 CONNECTIONS MAY OTHERWISE
OCCUR.

USE AS A MOUNTING TEMPLATE

5.420" -—
TORQUE
25
n INCH LBS. |
3
L
: I 7] I :
[#1]
S
NM e
"\\\\II WHT [
CABLE o
CONNEGTOR w
GENERATOR INPUT i Q
LINE SIDE f
W J 6.125"
w“ ©
CABLE @
CONNECTOR o w WHT
o
WHT - NM ——"
SHORE INPUT o} CABLE
LINE SIDE @ m BLK CONNECTOR
BLK
. (INPUT) _GREEN GREEN (OUTPUT)
‘LINE SIDE GREEN a ! LOAD SIDE
, A\ : .
| |
TORQUE
25
INCH LBS. TORQUE
35
INCH LBS.

SOUTHWIRE
COMPANY, LLC
CLEARWATER, FLORIDA
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Important Safety Instructions

11

1.2

1.3

Overview

Thoroughly read the Operator Manuzl before operating the generator set. It contains important
instructions that should be followed during operation and maintenance. Safe operation and top
performance can only be achieved when equipment #s propesly apesated and maintained. The
owners and operators of the generator set are solely responsibie for ifs safe operation.

Generator set operation, maintenance, and installaion must comply with all applicable local,
state, and federal cedes and regulations. Electricity, fuel, exhaust, moving parls, and batteries
present hazards which can result in severe personal injury or death. Only bained and
experienced personnel with knowledge of fuels, electricity, and machinery hazards should
perform genesator set installation or adjustment procedures; or remove, dismantle, or dispose of
the generator set.

Save these instructions.

Warning, Caution, and Note Styles Used In This
Manual

The following safety styles and symbols found throughout this manual indicate potentially
hazardous conditions to the operator, service personnel, or the equipment.

i DANGER
situation that, if not avoided, will resuit in death or serious injury.

Indicates a hazardous

A i AN WARNING

g:jdicates a8 hazar&dus situation that, if not avoided, coul& resuit in death or §e}ious
ury.

A CAUTION
indicates a hazardous situation that, if not avoided, could result in minor or maderate injury.

Indicates information considered important, but not hazard-related (e.g., messages relating to
property damage).

General Safety Precautions

A WARNING

Operation of equipment.
is unsafe when mentally or physically fatigued.
Do not operate eguipment in this condition, or after consuming any alcohol or drug.

0983-0103 (Issue 8)
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A WARNING
Maintaining or installing a generator set.
Can cause severe personal Injury.

Wear personal protective equipment such as safety glasses, protective gloves, hard hats, stael-
foed boats, and protective clothing when working on equipmant,

/A WARNING

T?unnmg‘ the generator set without the cover or service door can cause severe personal
injury or equipment damage. Do not operate the generator sef with the cover or service

A WARNING

Coolant under pressure.
Hot coolants under pressure can cause severe scalding.

Do not open a radiator or hest exchanger pressure while the engine is running. Let the
mwddombdwumnommemntmg;tm Tmmwpslowyanddomt
open it fully until the pressure has been relffeved.

/\ WARNING

Hot metal parts.
Can cause severe bums.
Avoid contact with the radsator, turbo chargey, and exhaust system.

T 4 WARNING
Starting fluids, such as ether.
Can cause explosion and generator set engine damage.
Do not use.
4\ WARNING
Ethylene glycol.

Used as engine coolant, is toxic to humans and animals.
Clean up coalant spills and dispose of used antifreaze in accordance with local environmenta!

regula
A WARNING
Used engine oils.
g;qe.bm identified by some state and federal agencies to cause cancer or reproductive
icity.
Do not ingest, breathe the fumes, or contact used oif when checking or changing engine oil.
Wear protective gloves.

_ 4 DANGER

Accidental or remofte starting,

A%cidgrtal starting of the generator set while working on it can cause severe personal injury
ordea

To prevant accidental or remote starting while warkin? on the generator set, disconnect the
negative {-) battery cable at the battery using an insulated wrench.

2 0983-0103 {Issue 8)
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A CAUTION

Unsecured or loose fasteners can cause equipment damage. Make sure all fasteners are
secure and properly torqued.

A CAUTION
Oily rags and other material can cause fire and restrict coofing. Keep the generator sei,
drip pan, and compartment clean.

A CAUTION
Accumulated grease and oil.

Can cause overheating and engine damage presenting a potential fire hazard.
Keep the generator set clean and makes sure oil feaks are repaired promptly.

Keep multi-class ABC fire extinguishers handy. Class A fires involve ordinary
combustible materials such as wood and cloth. Class B fires involve combustible and
flammable hiquid fuels and gaseous fuels. Class C fires involve live elactrical
equipment. (Refar to NFPA No. 10 in applicable region.)

1.4 Automatic Generator Start Control Hazards

A\ WARNING

Accidental starting can cause severa personal injury or death. Tum off the AGS
whenever performing maintenance or service, when the vehicle is stored between uses,
is awaiting service, or is parked in a garage or other confined area.

Unexpected starting may occur if the generator set is equipped with an inverter-charge or other
Automatic Generator Start (AGS) conltrol. This may cause exposure to:

Unexpected generator starting.
Moving parts hazards.

Electric shock.

Exhaust carbon monoxide (CO).

0983-0103 (Issug B) 3
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1.5

1.6

1.7

Electrical Shock and Arc Flash Can Cause Severe
Personal Injury or Death

A WARNING
Electrical shocks and arc flashes can cause severe personal injury or death. Adhare to
the following guidelines:
[ R certified and authorized to work circeiits should
* All refevant service material must be available for any efectrical work performed by certified
seyvice personnel.
* Exposure to ized power circuits with potentials of 50 VAC or 75 VDC or higher poses a
simificant risk of efectrical shock and efectrical arc flash.

* Refer to standard NFPA equivalent safety standards in cormespon regions, for
dmﬁsofmmsmmmmmmmm -4

Generator Voltage Is Deadly

/A WARNING

Improperly connected generator electrical autput connections can cause equipment
damage, severe personal injury, or death. Electrical connections must be ma by a
trained and experienced electrician in accordance with applicable codes.

A\ WARNING

Im installations can cause equipment dam:}qe, savere personal injury, or death.
All installations must be conducted by trained and experienced personnel in
accordance with the installation instructions and all applicable codes.

A\ WARNING

' Back feed to share power can cause electrocution and damage fo equipment, The
generator set must not be connected to shore power or to any other source of electrical
power. An approved switching device must be used to prevent interconnections.

A WARNING

Live electrical equipment can cause electrocution. Use caution when working on live

electrical equifment. Remove ]&Wf?’, make sure clothing and shoes are dry, stand on a
dry wooden piatform or rubber insulating mat, and use tools with insulated handles.

Engine Exhaust/Carbon Monoxide Is Deadly

A WARNING

Substances In exhaust gases have been identified by some state and federal agencies
to cause cancer or raproductive toxicity. Do not braathe in or come into contact with

exhaust gases.

0983-0103 (Issue 8)
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i S WARNING) ,
Carbon monoxide is a poisonous gas. Inhalation of this gas can cause severe personal
injury or death. Adhere to the following bullet points to make sure carbon monoxide is
not being inhaled by occupants of the vehicle as well as others working on or around
the generator set,

* inspect for exhaust feaks, and test and confirm that all carbon monoxide detectors are
working in accordance with the manufacturer’s mstructions Or ownes’'s manisal, prior fo
every startup, and after every 8 hours of nmning.

« Never occupy the vehicle while the generator sef is running unless the vehicte is equipped
with a working carbon monoxide detector. o

= Never operate the sef when the vehicle is in a confined space, such as a garage,
m&wbmgym

= Make sure the exhaust system Is instalied in accordance with the gencrator set installation

= Naver use engine cooling sir for heating a working or fiving space compartment.

Carbon Monoxide (CO) is odorless, colorless, tasteless, and non-imitating. It cannot be seen or
smeiled. Exposure, even to low levels of CO for a prolonged pericd can lead to asphyxiation
(lack of oxygen).
Mild effects of CO poisoning include:

* headache

* dizziness

* drowsiness

» fatigue

» chest pain

= confusion
More extreme symptoms include:

« vomiting

* seizure

* loss of consciousness

1.8 Diesel Fuel Is Combustible

2\ WARNING

Diesel fuel is highly combustible. Adhere to the following bullets to avoid igniting fuel
and fuel vapors.

* Do not smoke ar furn electrical switches on or off where fuel fumes are present or in areas
sharing ventilation with fuel tanks or equipment.

* Keep flame, sparks, fﬂot Hights, arc-producing equipment and ail other sources of ignition
welf away from fuel iines and sources.

* Fuel lines must be secured, free of leaks, and separated or shieided from electrical wiring.

0983-0103 (Issue B) 5
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A& WARNING)
Flammable vapor can cause a diese! engine to over speed and become difficult to stop,
resuiting in possible fire or explosion, and severe personnel injury or death. Do not
operate a diesel-powered generator set where a lammable vapor environment can be
created by fuel spill, leak, etc.

1.9 Battery Gas Is Explosive

: 4 2 WARNING . .
Battery gas is highly explosive and may cause personal injury or death if ignited. Take
thepmperpmcautfonswamldpa'son{!inm
* For personal safetly, wear appropriate PPE when working on or sround the generator set.
* To make sure battary gas is not ignited, do not smoke around the generator set.

* To reduce when disconnecting or reconnecting batfery always disconnect
th.énegatfve(-) cablef&stand“rmnmnlast "

1.10 Moving Parts Can Cause Severe Personal Injury or
Death

A\ WARNING

Moving parts can cause severe personal injury or death, and hot exhaust parts can
cause severe bumns. Make sure all protective guards are properly in place before
starting the genarator set.

A WARNING

Hot maving, and electrically live parts can cause severe personal injury or death. Keep
children away from the generator set.

A WARNING

Hot, maving, and electrically live parts can cause savere personal injury or death. Only
trafmied and experienced personnel should make adjustments while the generator set is
running.

A\ WARNING

Moving parts can catch on loose items such as clothing or jawelry. Do not wear loose

clothing or jewelry near maving parts such as PTO (power take-off) shafts, fans, belts,
and pulleys.

/A WARNING

Moving parts can entangle appendages such as ﬁngers. Keep the protective guards in

place over fans, belts, pulleys, and other moving parts and keep hands away from aif
moving parts.

6 0983-0103 (Issue 8)
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111 EPA CARB

A CAUTION

Unauthorized modifications or replacement of fuel, exhaust, alr intake, or speed contro}
system components that affect engine emissions are prohibited by faw in the state of
Cafifornia.

1.12 Generator Set Warning Labels

Wamingsignsarepwvidedonﬂ\egmemtorsetatornearmepointofrisk.foavaidirliury,
aways fake the necessary precautions as indicated on the sample signs shown below.

Caution or Warning.
Indicates a risk of personal injury.

Caution or Waming of Temperature Hazard.
Indicates a risk of personal injury from high temperature.

Caution or Warning of High Voltage Hazard.
Indicates a risk of personal injury from electric
shock or electrocution.

Caution or Waming of Engine Coalant Prassure Hazard.
Indicates a risk of persanal injury from hot pressurized engine coolant.

>

Caution or Waming.
Indicates to read Operator Manual for additiona! information.

e ——

equipment.
Caution or Warning of Combustion or Explosion Hazard.
Indicaies a risk of personal injury from explasion.

¢ Cautlon or Warning of Belt and Rotating Part Hazard.
'0 Indicates a risk of personal injury from entanglement in moving parts.

Caution or Waming of No Step.
Indicates a risk of personal injury or equipment damage from stepping on

0983-0103 (Jssue 8) 7
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Caution or Warning of Chemical (ingestion or burn) Hazard.
Indicates a risk of personal injury or asphyxiation from poisonous fumes
or toxic gases.

s Caution or Warning of High Voltage or Current Source Hazard.
Indicates a risk of pessonal injury from electrical shock or electrocution.

Caution or Waming of Fan and Rotating Part Hazard.
Indicates a sisk of personal injury from entanglement in moving parts.

8 0983-0103 (Issue 8)



Introduction

2.1

2.2

About this Manual

This is the Operator Manual for the generator set or sets listed on the front cover. Each operator
shouid study this manual carefully and observe all of its instructions and safely precautions.
Keep this manual readily available for reference.

The information contained within the manual is based on information available at the time of
going o print In line with Cummins Power Generation palicy of continuous development and
improvement, information may change at any time without notice. The users should therefore
make sure that before commencing any work, they have the latest information avaitable. The
latest version of this manual is availlable on QuickServe  Online
{htips_#iqsol.cummins.comfAnfofindex. himi).

The Operation, Maintenance, and Troubleshoating Chapters of this manual provide instructions
necessary for operaling the generator set and maintaining it at top performance. The owner is
responsible for performing maintenance in accordance with the information provided in Chapter
S on page 31.

This manual also includes generator set specifications and information on how to obtain service,
emissions regulation compliance, and madel identification.

See the Parts Manual for part identification numbers and required quantities. Genuine Cummins
Onan replacement parts are recommended for best results.

Related Literature

Before any attempt is made to operate the generator set, the operator should take time to read
all of the manuals supplied with the generator set, and to familiarize themselves with the
wamings and operating pracedures,

A CAUTION
A generafor sef must be operated and maintained properly if you are to expect safe and refiable
op%mu’on. The Operator manual includes a maintanance scheyd::le and aﬁubleshooﬂng guide.

The Healith and Safety manual must be read in conjunction with this manual for the safe
operation of the generator sat:

* Health and Safety Manual (0908-0110)

The relevant manuals appropriate to your generator set are also available, the documents below
are in English:

* Operator Manual for RV Generator Set HDZAA (Spec A-C) (0983-0103)
* Installation Manugl for RV Generator Set HDZAA (Spec A-C) (0983-0602)
= Generator Set Service Manual for RV Generator Set HDZAA (Spec A-C) {0983-0502)

* Recommended Spares List (RSL) for RV Generator Set HDZAA (Spec A} (RSL_527) and
(Spec B) (RSL_528)

= Parts Manual for RV Generator Set HDZAA (Spec A-C) (0983-0203)

(883-0103 (Issue 8) 9
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Standard Repair Times - EN Family (A034T824)
Service Tool Manual (A043D529)

Fallure Code Manual (F1115C)

Warranty Manual (A040W374)

= Global Commercial Warranty Statement (AD28UB70)

2.3 Model Identification

Each genesator set is provided with a nameplate that contains the model and sesial numbers.
mmmsmwmmmmmwm.m.mpmm
information.

Every characier of the model number is significant. The last character of the model aumber is
the specification lelter which is important for obtaining the comect parts.

Record the generator set model and serial numbers in the figure below to have them available if
needed.

2.3.1 Nameplate Location

[ Cummins Onan
WA R A
J.2HOZAA $508A EB6FOOCNNY
MODELNa. |  SPECLETTER |  SERIAL
3.2HDZAA-6500A A E06F 000000
3.2kw J100RPM | Cunmns Powes Generation
2 Dlesel | 1400 73rd Ave NE
26.7 Amps 12V 8at
Single Phase  93kg(205 ty | VEnneapois, MN 55432
Class H, 40°C &0Hz Made in italy 62100001
\
RECORD NUMBERS HERE
MODEL NUMBER:
SERIAL NUMBER:

FIGURE 1. NAMEPLATE LOCATION

10 0983-0103 (Issue 8)
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How to Obtain Service

For generator set parts, service, and literature, contact the nearest authorized Cummins Onan
distributar. You may go to the Intemet site www.power.cummins.com for information on
contacting our distributors worldwide.

In North America

Call +01 800 8886626 for the nearest Cummins Onan distribufor in the United States or
Canada. Press 1 (oplion 1) to be automatically connected.

if you are unable to contact a distributor using the automated service, consuit the Yelflow Pages.
Typically, our distributors are listed under: generalors - electric.
Outside North America

Call Cummins Power Generation at +01 763 5745000 from 7:30 AM in 4:00 PM (Central
Standard Time), Monday through Friday, or fax +01 763 5287229.

Information To Have Available
+ maodel number
* serial number
* date of purchase
* nature of the problem (see Chapter 6 on page 47)

0983-0103 (Issue 8) 1
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Overview

3.2

Electromagnetic Compatibility Compliance

Gamabrse&anﬂaﬁfaeeivemmeﬁc(mdbﬁemm)mgy.ﬁmwsa
affects operation of nearby devices, or neasby devices affect generator set operation, increase
the distance between them.
mwmmmmemmmumammmmsgmmw
has been evaluated for use in the residential, commercial, and light industiial environments.

Information for Generator Set Users

This generalor set meets the requirements of Califomia Air Resources Board (CARB) as stated
on the nameplate.

As a user of this generator set, please be aware that unauthorized modifications of replacement
of fuel, exhaust, air intake, or speed control system components that affect engine emissions
are prohibited. Unauthorized modification, removal, or replacement of the generator set label is
prohibited.

Carefully review Operator (Owner), Installation, and other manuals and information you receive
with the generator set. If unsure that the installation, use, maintenance, or service of the
generator sel is authorized, seek assistance from an approved Curmnmins Onan dealer.

Generator set users may use the following table as an aid in lacating information related to the
CARB requirements for emissions control.

TABLE 1. EMISSIONS CONTROL INFORMATION

Generator Set Warranty Information anckel of information as this manual when the generator set is shipped

The emissions control warranty statement is located in the same
m the factory.

Engine Valve Lash See Section 3.4 on page 15.

Engine Fuel Requirements

The engine is certified to operate on diese! fuel.
See Section 5.6 on page 37 for fuel recommendations.

 Engine Lubricating_Oil Requirements See Section 5.5 on page 33 for engine oil recommendations.
p . The generator set engines have precision-manufactured carburetors
Engine Fuel Mixture Seltings which are not adjustable, p
: High idle speed. This is a service procedure requiring trained
Engine Adjustments pegfsonnel gﬁd proper tools. See the Service Mgnual.g
The engine emissions conirol system consists of angine design and
Engine Emission Conirol System precisiogn manufaciure (IFI). Y L
3.3 Build Standards

The generalor set and its control system have been designed, constructed and tested generally
in accordance with the following Standards where applicable.
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Standard

Title

BS EN 1037:1995+a1:2008

Safety of machinery - Prevention of unexpected start up.

BS EN ISO 14121-1:2007

Safety of machinery. Risk assessment principles.

BS EN IS0 13857:2008

Safety of machinery. Safety distances to prevent hazard zones being
reached by upper and fower imbs.

EN 349-1993+A1:2008

wdm-mmbmmmmmm

|BS EN 547-1:1906+A1:2008

Safety of machinery - Human dimensions - Part 1; Principles for
ﬁmummﬁg’mwmummm

-

|B8S EN 547-2:1995¢A1:2008 Safely of machinery - Human body dimensions - Part 2= Principles for

BS EN 547-3:1996+A 12008 Salety of machinery - Human body dimensions - Part 3: Anthropomorphic

BS EN 60204-1:2006+A1:2003 Safety of machinery. Electrical equipment of machines. Geneval
requirements.

BS EN 614-1:2006+A1:2009 Safely of machinery. Ergonomic design principles. Tesminology and
general principles.

BS EN 953:1997+A1:2009 Safety of machinery - Guards - General requirements for the design and

consﬁumonofﬁxedandnmauegmrds.

BS EN 1SO 12100-1:2003+A1:2009

Safety of machinesy. Basic concepts, general principles for design. Basic
terminology. methodology

BS EN ISO 12100-2:2003+A1:2009

of machinery. Basic co y ral pringi| for n.
Ssiety of machinery ncepts, general principles for desig

BS EN ISO 13732-1:2008

Ergonomics of the thermal environment. Methods for the assessment of
human responses to contact with surfaces. Hot surfaces

BS EN ISO 13848-1:2008

Safety of machinery - Safety-related parts of control systems

BS EN ISC 13850:2006

Safely of machinery - Emergency stop. Principles for design.

BS EN 61310-1:2008

Safety of machinery - Indication, marking and actuation - Part
1:Requirements for visual, auditory and tactile signals.

BS EN 61310-2:2008

Safety of machinery - Indication, marking and actuation - Part 2:
Requiremenits for marking.

BS EN 61000-6-1:2007

Eleciromagnetic compatibility (EMC). Generic standards. Immunity
standard for residential, commercial and light-industrial environments.

BS EN 61000-8-3:2007

Electromagnetic compatibility (EMC). Generic standards. Emission
standard for residential, commercial and iight-industrial environments.

BS EN 1299:1837+A1:2008

Mechanical vibration and shock - Vibration isolation of machines -
Information for the application of source isolation

BS EN 1679-1:1998

Reci‘gnrocaling internal combustion engines - Safely - Part 1: Compression
ignition engines

BS EN 12601:2001

Reciprocaling internal combustion engine driven generating sets - Safety

14
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3.4 Specifications
3.41 Diesel Model Specifications

TABLE 2. DIESEL MODEL SPECIFICATIONS

| HDZAA
GEuw:gATORSErmmbnmmdlﬁum-Based Engine and Generalor Condrofler and AC Quiput
GENERATOR: Three-Phase, Permanent Magnet, 3600 RPM
Power (1.0 power factor) 3200 Watts
Frequency 60 Hz
M 120 Voits
Number of Phases 1
Current 26.7 Amps per leg
Line Circuit Breaker 1-pole, 30 Amp
FUEL CONSUMPTION:
No Load 0.7 Uh (0.2 gph)
Half Load 1.0 Uh (0.3 gph)
Full Losd 1.4 Uh {0.4 gph)
ENGINE: Single-Cylinder, Air-Cooled, Direct-Injection, 4-Stroke Cycle Diesel
Bore 80 mm (3.15 in})
Strake 69 mm (2.72 in)
Displacement 347 cmy’ {21 in?)
Compression Ratio 22:1
Fuel Injection Timing {BTDC) 18°
Fuel Nozzle Injection Pressure 2011.18 MPa (2900174 psi)
Cylinder Compression Test 2 lo 2.2 MPa (290 to 319 psi)
Valve Lash: Inlake and Exhaust {cold) 0.1 mm {0.004 in)
Qil Capacity 1.1 liters (1.16 gt)
DC SYSTEM:
Nominal Batlery Voltage 12 Volts
Minimum Battery Capacity CCA (Cold 475 Amps down to —17 °C (0 °F)
Cranking Amps) 650 Amps down to =29 °C (=20 °F)
Baltery Rechargiﬂg_ Installer must pravide
Maximuem Regulated Charging Current 20 Amps
INSTALLATION:
Weight (wet) 93 kg (205 |bs)
s LW T e
Sound 71dB(A) @ 2 kw @ 10 feet (3 meters)
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3.5 List of Acronyms
TABLE 3. ACRONYM DEFINITIONS
Acronywm Defmition

AC Alternating Current

AGS Automatic Generator Start

ANSI Amesican National Standards Instite

APt Amesiczn Petroleum Instilute

ASTM American Society for Testing and Materials (now known as ASTM Intermational)
BS Build Standard
|8TDC Before Top Dead Center

CARB Caffomia Air Resources Board

CCA Cold Cranking Amp

CO Carbon Monaxide

CPG Cummins Power Generation

CSA Canadian Standards Association

DC Direct Cunrent

EEPROM Electronically Erasable ngrrammable Read Only Memory
EMC Electromagnetic Compatibility

EPA Environmental Protection Agency

GFCI Grounded Fault Circuit Interrupters

hp High Pressure

1.D. Inside Diameter

ISO Intemational Organization for Standardization

LED Light-emilting Diode

NFPA National Fire Protection Agency

NPT National Pipe Thread

OEM Original Equipment Manufacturer

PPE Personal Prolective Equipment

PTO Power Take-Off

RAM Random Access Memary

ROM Read Only Memory

RV Recreational Vehicle

RVIA RV Industry Assoctation

SAE Society of Automotive Engineers

Us, U.s. United States

WC Water Column

18
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TABLE 4. ACRONYMS FOR UNITS OF MEASUREMENT
Acronym Definition

Amp Ampere

C Celsius

am centimeter

dB{A) Decibel A-Weighted

F Fahrenheit

ft Feel, foot

ft-ibs Foot-pounds

gph Gaftons per hour

H Height

Hz Hertz

in Inch

kg kiogram

kg/h kilograms per hour

KW kilowatt

i Liters per hour

L Length

Ib Pound

lbs/h Pounds per hour

m Meter

mm miflimeter

MPa megapascal

Nm Newton meler

qt Quart

psi Pounds per square inch

RPM Revolutions per Minute

VAC Voits Altemating Current

vDC Volts Direct Current

W Waits, Width
0983-0103 (Issue 8) 17
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4 Operation

41 Key Component Locations

Themnhﬂpmelandhemnmmﬂstemﬁrhgaﬁmﬁmdw&vgpaiodmmmwe(see
Section 5.1 on page 31) are located behind a removable acress cover. The figure below

llustrates the components of a typical generator set. There may be some variation depending
on the generator set model.

* To remove the access cover:
1. Shde the cover lalches up and pull the cover outward from the bottom.
2. Lower the cover to remove it from the housing.
« To replace the access cover:
1. Position the tabs on the top of the cover into the openings on the housing.
2. Slide the latches up and push the battom of the cover in place.
3. Hold the cover in place firnly and release the latches.

A WARNING

Operating the generator set with the access cover off can result in severe personal
injury or equipment damage. Hot components are exposed when the access caver is
removed and generator set cooling air daes not circulate properly. Do not operate the
generator set with the access cover removed.

0983-0103 (Issue 8) 19
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ﬂ N
T —
No. Description Na. Description
1 | Service Access 7 | Fuel Connections
2 | Maintenance Access (Air, Fuel, and Oil Filters) 8 | Generator Set Stop Switch
3 |AC Oulput, Battery Positive (+), and Remole Control | 9 | Qil Dipstick
Conneclions

4 | Cooling and Venlitation Air Inlet 10 | Oil Fill
5_| Battery Negative (-) Connection 11 | Qil Strainer
6 | Chassis Ground 12 | Fuel Filter

FIGURE 2. KEY COMPONENT LOCATIONS
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4.2 Control Panel
4.21 Remote Operator Panel

The remote operator panel controls generator set oparation and is installed inside the vehicle.

1)Push Digplsy ON
ZIWAIT Sor Display Raady

START J)Puzh & Relxeza Stert :

J

@

No. Name Description

1 | Display ON / Gen OFF Button | Press to wake the generator set and display screen prior to pressing the
START button. Also starts the fuel pump, which will prime the fuel system for
five minutes if the generator set does not start. At low ambient temperatures
the intake air preheater will engage.

2 | START Button To start the generator set, press and hold this bulton when "GEN OFF*
appears on the display screen after having pressed the Dispiay ON bution.

3 | Low Qil Indicator Light higgt on Indicates that engine oil pressure is law or that temperature is toe

4 | Display Screen Displays generator set status, battery voltage, hours run and warning and

shutdown messages (see Chapter 6 on page 47).
FIGURE 3. REMOTE OPERATOR PANEL

4.2.2 Stop Switch

Press the stop switch to stop the generator set or to prevent it from starting while performing
maintenance and service. To allow the generator set to run, press the switch again. The switch
must stay in ils "1" position for the generator set to run.
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This is not a start switch. The generator set can only be started using the remote
operator panel.

FIGURE 4. STOP SWITCH

22
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4.3
4.3.1

4.3.2

Starting and Stopping the Generator Set
Pre-start Checks

A\ WARNING

EXHAUST GAS IS DEADLY?

Exhairst gases contain carbon monoxide, an odoriess, colorfess gas. Carbon monoxide is
poisonous and can cause unconsciousness and death Symptoms of carbon monoxide
poisoning include:

» Dizziness

» Musculsr twitching

= Weskness and sleepiness

¢ Throbbing in temples

* Headache

* Inahility to think clearly

* Nauses

* Vomiting
iF YOU OR ANYONE ELSE EXPERIENCES ANY OF THESE SYMPTOMS, GET OUT INTO THE
FRESH AIR IMMEDIATELY. !fs#mptums persist, seek medical attention. Shut down the generator
set and do not operate it untif it has been inspected and repaired.
Never occupy the vehicle with the generafor set running unless the vehicle is equipped with a
mrhnmpm monoxide detector. However, primary protection against inhaling carbon
monax pro,

installation of the exhaust system, and daily (every 8 hours) inspection for
visible and audible exhaust system feaks. Al

Perform pre-start checks before the first start of the day and after every 8 hours of operation.
See Chapter 5 if the vehicie has been in storage.

1. Make sure all vehicle CO deteciors are working properly.

. Remove access cover.

. Inspect the generator set as instructed in Chapter 5.

. Perform any maintenance due (Section 5.1 on page 31).

Keep a maintenance log (Chapter 7 on page 53).

Check far signs of fuel and exhaust leaks and for damage to the exhaust system.
Replace access cover.

NG oA W N

. Turn off the air conditioner and other large appliances.

Priming the Fuel System

The fuel system should be primed after the fuel fiiter is replaced or after the generator set runs
out of fuel.

Position the control switch to STOP/PRIME for 30 seconds. The status indicator stays on while
the pump is on.
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4.3.3 Starting the Generator Set

1. Visually inspect for fuel and exhaust leaks. Do not start the generator set until any fuel or
exhaust leak is repaired.

2. Start the generator set at the remote operator panel.
a. Press and release the Display ON bution.

b. Wanfor'GENOFPmappear.lfmegalemmrselmnomOfﬁnelamnisnmy
to psime the fuel system, wait at least one minule before pressing the START bution
to allow the fuel pump {0 prime fuel. At low ambient temperatures the intake air
preheater will engage.

c. Press and hold the START button until the generator set starts. The generator set will
make up to three attempts to start. "GEN ON" will appear on the display screen when
the generator set starts. "GEN WAIT™ will appear during rest perids between start
attempts.

3. if the generatar set fails to start after three attempts, press the GEN OFF button to reset
the control. See Chapter 6 on page 47if the generator still does not start.

A CAUTION

The starter motor can be damaged by overheating. Allow it to coof down for 30
seconds after every fifth crank.

4. For top performance and engine life, especially in colder weather, let the engine warm up
for 2 minutes before connecting appliances.

5. See Chapter 6 on page 47 if the generator set shuts down and the status indicator blinks,
indicating a fault.

4.3.4 Stopping the Generator Set
1. Tum off the air conditioner and other large appliances.
2. Run generator set for 2 minutes to allow for cool down.
3. Press and release the GEN OFF button.

44 Loading the Generator Set

The power rating (kW) on the generator set nameplate determines how much electrical load
(motors, fans, heaters, air conditioners, and other appliances) the generator set can power. If
the sum of the loads exceeds the generator set power rating, the generator set will shut down or
its line circuit breakers will trip.

It may be necessary to run fewer appliances at the same time—the sum of the loads
must not be greater than the generator set power rating.
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To avoid shutdowns due to generator set overload, use the electrical ratings on the nameplates
of equipment (if available) to compare the sum of the electrical loads that are likely to be used at
the same time to the generator set power rating. Refer lo the table below for typical appliance
ratings.

Appliance load and generator set powar are measured in terms of Watts (W) oz kilowatts kW),
where 1 kilowatt (kW) = 1000 Watis (W).

+ if the equipment is marked in Amps and Voits only, multiply the Amps times the Volts to
obtzin the load in Watls.

» Divide Watis by 1000 to obtain load in terms of kilowatts.
It is possible that the generator set circuit breaker may trip even though the sum of the loads is
less then the generator set power rating. When a large motor or air conditioner is started last or
cydles off and on, the startup load is larger than its nommal running load, causing the load to
temporarity exceed the generator set power rating.
Typical “invisible™ charging loads:

*« During startup, air conditioners need "reserve” power and can draw 3-4 times the typical

1400-2400 Watts needed to run. Too much baseload can prevent air conditioners from
starting.

= Baltery chargers are activated automatically and can draw a large load (up to 3000 Watts).
Manage electrical loads by adjusting batiery charge rates to best suit your needs. Consult
your inverter/charger manual or manufacturer.

TABLE S. TYPICAL APPLIANCE LOADS

Appliance Load (Walts)
Alr Compressor (1hp) 9001800
Alr Conditioner 600-3500
Battery Charger' Up to 3000
Blender 450-700
Broiler 14001700
Electric Broom/Vacuum 1000--1440
CD/MP3 Player and Speakers 85
Coffee Maker 9001200
Computer 60-270
Computer {Laplop} 20-50
Converter 500-1000
Curling Iron 20-50
Dishwasher 1200-2400
Drill 250-1000
Electric Blanket 650-100
Fan 10-175
Flat Iron 40-80
Frying Pan/Wok 1000-1350
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4.4.1

Appliance Load {Watts)

Game Consale 18-200

Hair Dryer 1200-1875

Iron 1000-18G0

Bulbs 13-100

Microwave/Canvection Oven 750-1100
|Radio 50-200
[Refrigerator 400-1000
Shaver 15-20

Space Heater 7501500
Stove S00-2500
Television 43-600
Toaster 800-1400
VCR/DVD/Biv-ray Player 6-30
Washer/Dryer 350-500/1800-5000
Water Heater 1000-1500
Water Pump 250-1100

1. - Battery chargers can be a source of significant load and will be an whether
connected to shore power or the generator set.

Power Versus Altitude

The generator set is rated at standard baromelric pressure, humidity, and air temperature
(reference 1SO 3046). Low barometric pressure {high allitude) or high ambient temperature
decreases engine power.

* As ambient temperature increases, rated generator set engine power decreases
approximately 1% for every 5.5 °C (10 °F) abave 25 °C (77 °F).

» Power decreases approximately 3.5% of rated power each 305 m (1000 ft) of increase in
elevation. Refer to the table below for lypical elevation/generator set power calculations.

It may be necessary to run fewer appliances at higher altitudes and ambient
temperatures,

TABLE 6. POWER VERSUS ALTITUDE

Elevation Above Mean Saa Lavel Maximum Generator Set Power'

Up to 152 m (500 ft) 3200 Watts (rated)

762 m (2500 ft) 2980 Watts

1678 m {5500 fi) 2640 Watts

Above 1676 m (5500 #t) 2640 Watis minus 112 Watts each 305 m (1000 ft)

26
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Elevation Above Mean Sea Level l Maximum Generator Set Power'
1. - Does not take into account the effect circuit breakers may have In limiting maximum power.

4.5 Exercising the Generator Set

Exercise the generator set at least 2 hours each month if use is infrequent. Run the generator
set at approximately 1/2 rated powes. A single 2-hour exercise pesiod is beiter than several
shorter pesiods.

Exercising a generator set dsives off moistura, refubricates the engine, replaces stale fuet i fuel
limes, and removes oxides fiom electrical cantacts and generator slip rings. The result is better
starting, longer engine life, and greater reliability.

4.6 Resetting Line Circuit Breakers

If a generator set line circuit breaker or a circuit breaker in the power distribution panef trips,
either a short circuit has occurred or too many loads were connected.

I'I'he generator set continues to run if its circuit breaker trips. \

If a circuit breaker trips:
1. Disconnect or tum off as many electrical loads as possible.
2. Reset the cincuit breaker.

3. If the circuit breaker trips right away, either the apgliance (or electrical load) has a short or
the circuit breaker is faulty. Call a qualified electrician.

It may be necessary to push the circuit breaker OFF to resat it and ON to reconnect
the circuit,

4. If the circuit breaker does not trip right away, reconnect loads one-by-one making sure not
lo overload the generalor set or cause a circuit breaker to trip. If a circuit breaker trips right
away when an appliance is connected, that appliance or circuit probably has a short.
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Generator Set Transfer
Breaker Switch
AC
Shore Distribution
Panel

FIGURE 5. CIRCUIT BREAKER CONNECTIONS

A WARNING

Short circuits in efectrical equipment can cause fire and electrical shock Jeading to severe
personal injury or death. Electrical equipment and its grounding must be maintained properiy to

protect agains short circuits.

Electrical equipment must be used and maintained properly, and be propery grounded, to
cause the line circuit breakers fo trip when short circuits occur.

Electrical appliances and tools must be used and maintained in accordance with their
manufacturer's instructions and safety precaulions. Proper grounding is needed to reduce the
risk of electric shock and fire.

4.7 Connecting Shore Power
) X A WARNING
Interconnecting the generator set and shore power can lead to electrocution of utility line
workers, equipment damage, and fire. Use an approved swifching device to prevent
interconnections.
A vehicle with provisions for connecting utility power must have an approved device to keep the
generator set and utility from being interconnected. See the generator set Installation Manual for
more information.
4.8 Operating in Weather Extremes
Pay particular attention to the following items when operating the generator set in cold or hot
weather.
1. Make sure nothing blocks airflow to and from the generator set.
2. Make sure engine oil viscosity is appropriate for the ambient temperature. See Section 5.5
on page 33 for engine oil recommendations.
3. Keep the generalor set clean.
4. Perform maintenance due. See Section 5.1 on pags 31.
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4.9

4.10

Operating in Dusty Environments

Pay particular atiention to the following items when operating the generator set in dusty
environments.
1. Do not let dirt and debiis accumuiate inside the genesator set compartiment. Keep the
generator set clean.
2. Perform air filter elernent mainfenance more offen.

3. Change engine ol more often.

Care of New or Rebuilt Engine

Proper engine break-in on a new generator set or on one with a rebuilt engine is essential for
top engine performance and acceptable oil consumption. Run the generator set at
approximately 1/2 rated pawer for the first 2 hours and at 3/4 rated power for 2 more hours.

Proper engine ofl and off level are especially critical during break-in because of the higher
engine temperatures that can be expected. Change the oil if the oil is not appropriate for the
ambient temperatures during break-in. See Section 5.5 on page 33 for engine ol
recommendations.

Check ail level twice a day or every 4 hours during the first 20 hours of operation and change
the oil after the first 50 hours of operation.
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Maintenance

&\ WARNING

should carry out maii

5.1 Periodic Maintenance
, a /A WARNING : . :
Accidental starting can cause severe personal injury or death. Turn off the AGS
whenever performing maintenance or service, w the vehicle is stored between uses,
Is awaiting service, or is parked in a garage or other confined area.
Periodic maintenance is essential for top performance and long generator set life. Use the
Periodic Maintenance Schedule below for nomal periodic maintenance. In hot and dusty
environments some maintenance procedures should be performed more frequently, as indicated
by the foolnotes in the schedule. Keeping a log of maintenance performed and hours run will
help keep generator set maintenance regular and provide a basis for supporting warranty claims
{see Chapter 7 on page 53).
Maintenance, replacement, or repair of emission control devices and systems may be
performed by any any engine repair establishment or individual. However, warranty work must
be completed by an authorized Cummins Onan Service Representative.
5.1.1 Periodic Maintenance Schedule
TABLE 7. PERIODIC MAINTENANCE SCHEDULE
MAINTENANCE FREQUENCY
MAINTENANCE PROCEDURE | agor First | EveryDay | gy, Every 250 | Every 500 | Every 1000
20 Hours °'.E;':g 8§ Mon Hor{lrs Hours Hours
General Inspection X
Check Eng_i_ne Oil Level X
Check Battery and Batt :
Conctonm & Y X
Change Engine Oil X ? X
Clean Spark Arrester X
Replace Air Filter Element X2
Replace Fuel Filter X
Adjust Engine Valve Lash X
Clean Qil Strainer X
Check Fuel Injector Pressure X4 5
0983-0103 (Issue 8) 3
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MAINTENANCE PROCEDURE | after First | EVvery Day

MAINTENANCE FREQUENCY

Every Every 250 | Every 500 | Every 1000

20 Hours | °' Every Month Hours Hours Hours

Hours

1 - Perform more often when operaling in hot weather.

2 - Perform more often when operating in dusty conditions.

3 - Perform at least once 2 year.

4 - Must be performed by a quaiified mechanic (authorized Cumisnins Onan Service Representative).
5 - EPA requirement.

5.2 Consumable Parts
The following is a list of consumables associaled with the generator models covered in this
manual:
TABLE 8. CONSUMABLE PARTS
Part Number Description Quantity
0123-2399 Separator, Oil/AIr 1
0140-4151 Element, Air Cleaner 1
0149-2834 Fiter, Fuel 1
5.3 General Inspection
1. Check battery connections (Section 5.4 on page 32).
2. Check engine oil level {(Section 5.5 on page 33).
3. Check engine coolant level (Section 5.7 on page 40).
4. Check fuel system (Section 5.6 on page 37).
5. Check exhaust system (Section 5.8 on page 42).
6. Check mechanical system (Section 5.9 on page 43).
5.4 Maintaining the Battery
The generator set requires a 12 Voll baltery to power its control and starting circuits. Reliable
generator set starting and starter service life depend upon adequate battery system capacity
and maintenance.
A WARNING
Flames, sparks, or arcing at battery terminals, light switches, or other equipment can
ignite battery gas, causing severe personal injury. Ventilate the battery area before
working on or near a battery, wear safety glasses, and do not smoke. Turn work light on
or off away from the battery. When performing maintenance procedures or when
servicing a battery, stop the generator set and disconnect the charger before
disconnecting battery cables. Using an insulated wrench, disconnect the negative -)
cable first and reconnect it last.
32
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5.5

5.5.1

Refer to Section 5.1 on page 31 for the battery maintenance schedule and follow the battery
manufacturer's instructions. Have the baltery charging system serviced if DC system voltage is
consistently low or high.

Check the battery terminals for clean, tight connections. Loose or corroded connections have
high electrical resistance which makas starting harder.

1. Keep the battery case and terminals clean and dry.

2. Keep the battery terminals tight.

3. Remove batlery cables with a battery terminal pufler.

4. Make sure which terminal is positive (+) and which is negalive () before making battery
connections, always remaving the negative (—) cable first and reconnecting it tast to reduce
arcing.

Maintaining the Lubrication System

Keep dirt, water, and other contaminants from entering the lubrication system and comoding or
clogging lubrication componenits.

Oil Level
Park the vehicie on level ground and stop the generator set before checking engine oil level.

A WARNING

Engine components {drains, filters, hoses, efc.} can be hot and cause severe bums,
lacerations of the skin, and liquid splash. Use personal protective equipment when
working with or around hazardous materials. Examples of personal protective
equipment include (but are not limited to) safety gfasses, protective gloves, hard hats,
steel toed boots, and protective clothing.

/A WARNING

Crankcase pressure can blow hot engine oil out the fill o, ening causing, severe bumns.
Always stop the generator set before removing the oil fill cap.

A WARNING

State and federal agencies have determined that contact with used.engine oil can cause
cancer or reproductive toxicity. Avoid skin contact and breathing of vapors. Use rubber
gloves and wash exposed skin.

A CAUTION

Too little oil can cause severe engine damage. Too much oil can cause high oil
consumption. Keep the oil level between the high and low beads on the dipstick.

1. Pull out the dipstick.

2. Wipe off the dipstick and reinsert it.

3. Pullit out again to check ol level.

4. Add or drain oil as necessary. Keep the oil level between the full and add marks.
5. Insert the dipstick and secure the oil fill cap.
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5.5.2 Engine Oil Recommendations

* Use AP! (American Petraleum [nstitute) performance Class SJ, SH or $G engine oil, which
may be in combination with performance Class CH-4, CG-4 or CF-4 (for example: SJ/CH-
4).

» Look for the SAE (Sociely of Automotive Engineers) viscosily grade. Choose the viscosily
grade appropriate for the ambient temperatures expected until the next scheduled o
change.

. Shgle—gtadesnEsooﬂiswefaablewhmtemaemmismwyabweﬁeezig.
Multigrade oits are better when wide lemperature variations are expected.

TABLE9. OIL VISCOSITY VS. TEMPERATURE

EXPECTED AMBIENT TEMPERATURES SAE VISCOSITY GRADE
0 °C {32 °F) and higher 30 (OnaMax)
=120 38 *C {10 t0 100 °F) 15W-40 (OnaMax)
~18 (o 27 °C (0 o 80 “F) 10W-30 10W-40
—28 10 10 °C (~20 to 50 °F) 5W-30

5.5.3 Changing Engine Oil and Cleaning Oil Strainer

A WARNING

Accidental or remote starting can cause severe personal injury or death. Before
removing a panel or access door, or before warking on the generator set, use an
insulated wrench to disconnect the negative (-) cable from the battery to prevent
accidental starting.

A WARNING

Engine components (drains, filters, hoses, etc.) can be hot and cause severe bumns,
lacerations of the skin, and liquid splash. Use gersonal pratactive equipment when
working with or around hazardous materials. Examples of personal protective
equifment include (but are not limited to) safety glasses, protective gloves, hard hats,
steel toed boots, and protective clothing.

A WARNING
State and federal agencies have determined that contact with used engine oil can cause

cancer or reproductive toxic:;y. Avoid skin contact and breathing of vapors. Use rubber
n

gloves and wash exposed skin.

Refer lo on page 31 for the engine oil change schedule and the oil strainer cleaning schedule,
Change oil and clean strainer more often in hot or dusty environments.

1. Park the vehicle on level ground and set the parking brake.
2. Run the generator set until it is warm and shutdown the generator set.

3. Place a pan large enough to hold the full oil capacity of the engine under the oil drain plug
(see Figure 6).
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4

& WARNING »

'Cfankcase pressure can blow hot engine oil out the fill opening causing, severe )
burns. Always stop the ganerator set before removing the oil fill cap.

. Remove the front access door and remove the oil fill cap.

5. Unscrew the ol drain plug. Allow all the od o drain from the engine.
6. Reinstall the oil drain plug.
7. Refill with il (see Section 3.4 on page 15 for oil capacity). Check the oil level and add or

8
9
10

1

drain oil as necessary.
. Screw the ol fill cap on securely.
X mﬁmmwmwwmamwmmmmmgum.

. Loosen the center screw of the oil strainer (about five tumns) and withdraw the strainer from
the engine block {see Figure 7).

. Use compressed air to clean the strainer. Blow the debris from inside out.

A\ WARNING ey '
mg debris from the oil strainer can cause savere injury. Wear safely glasses
using compressed air to clean the oil strainer,

12. Replace the O-rings or strainer if damaged.

13

. Lubricate the O-rings with clean oil and insert the strainer until it stops.

14. Check for spring tension against the strainer and tighten the center screw.

15

. Secure the front access door.
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No.| Description

2 | Oil Drain Plug

Ol Fill

No. | Description

1

FIGURE 6. CHANGING ENGINE OIL
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FIGURE 7. OIL STRAINER
5.6 Maintaining the Fuel System
Keep dirt, waler, and other contaminants from entering the fuel system and corroding or
clogging fuel sysiem components.
§5.6.1 Fuel System

N WARNING

Diesel fuel leaks can lead to fire. Do not operate the generator set if operation causes
fuel to feak.

1. Check for leaks at the hose, tube, and pipe fittings in the fuel supply system while the
generator set is running and while it is stopped.

2. Check flexible fuel hoses sections for cuts, cracks, abrasions, and loose hose clamps.
3. Make sure the fuel line does not rub against other parts.
4. Replace worn or damaged fuel line parts before leaks oceur.

9.6.2 Fuel Recommendations

A WARNING

Diesel fuef is combustible and can cause severe personal injury or death. Do not smoke
near fuel tanks or fuel-burning equipment, or in areas sharing ventilation with such
equipment. Keep flames, sparks, pilot flames, electrical arcs and switches, and all other
sources of ignition well away. Keep a multi-class ABC fire extinguisher handy.

= When the outdoor ambient temperature is above freezing, use clean, fresh No. 2 diesel
fuel (ASTM 2-D).
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* When the outdoor ambient temperature is below freezing, use No. 1 diesel fuel (ASTM 1-
D).

The fuel should have a Cetane number of at least 45 for reliable starting.

5.6.2.1 Bio-diesel Fuels B5 — B20
B5 bio-diesel fuel that meels industry specifications and quafity is suitable for use with this
genesator set
Before using bio-diesel fuel blends above B5 and up tn B20, the following conditions must be
verified:
= The vehicle propulsion engine is capable of using B20 when sharing the same fuel tank.
* The OEM has installed a B20 compatible fisel tine from the fuel tank to the generator set.
= The OEM has installed a water separator in the fuel line just before the generator set.

For bio-diesel blends above BS and up to B20, Cummins Onan recommends that the fuel meet
the specifications outlined in ASTM D7467. The bio-diesel component of this fuel blend must
meet ASTM D6751 or EN14214, and the petroleum diese! component must meet ASTM D975.
Biended bio-diese! fuels should be pre-blended and not made by customers.

A CAUTION

Market applications contain properties that can affect engine operating characteristics.
it is hightly recommended that use of these bio-diesel fuef blends be avoided or
exercised with extra care. Use standard fuels in applications that experience seasonal
usage, storage for periods exceeding 90 days, and extreme temperatures or humidity.

The following bio-diesel fuel properties can affect engine performance:

* Poor oxidation stability can accelerate fuel oxidation. Fuel oxidation reduces generator
performance. This effect is accelerated at increased ambient temperatures.

* Properties change at temperatures below —5 °C (23 °F). Necessary precautions must be
taken when operating the generalor with bio-diesel blends in low ambient temperatures.

* Fuel heater
= Hose insulation
* Additional anti-gel fuel additives.

* Bio-diesel fuel blends are an excellent medium for microbial growth. Microbes cause fuel
system comosioin and premature filter plugging. The effectiveness of all commerically
available conventional anti-microbial additives, when used in bio-diesel fuel, is not known.
Consult your fuel and additive supplier for assistance.

If bio-diesel fuel is used for seasonal applications (stored more than 20 days), the generator
must be purged before storage by running the engine on pure diesel fuel meeting ASTM D975
for a minimum of 30 minutes.
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5.6.3

The Cummins Onan Warranty covers fatlures that are a direct result of defects in
material or factory workmanship. Generator damage, service issues, and/or
performance issues determined by Cummins Onan to be caused by blo-diesel fuel
blends not meeting the specifications outlined in the applicable Installation, Operator,
and Service Manauls are not considered to be defects in material or workmanship and
may affect your generator's warranty.

Replacing the Fuel Filter

L ST A\ WARNING
Accidental or remote starting can cause severe personal injury or death. Before
mmapaneloraooessdoor,orbefumwormgonme set, use an
insui wrench to disconnect the negative (-) cable from battery to prevent

accidental starting.

A WARNING

Engine components (drains, filters, hoses, etc.) can be hot and cause severe bumns,
lacerations of the skin, and liquid splash. Use personal protective equipment when
working with or around hazardous materials. Examples of personal protective
equipment include (but are not limited to) safety glasses, protective gloves, hard hats,
steel toed boots, and protective clothing.

& WARNING

Diesel fuel is combustible and can cause severe personal injury or death. Do not smake
near fuel tanks or fuel-burning equipment or in areas sharing ventilation with such
equipment. Keep flames, sparks, pilot flames, electrical arcs and switches, and aif other

sources of ignition well away. Keep a multiciass fire extinguisher handy.

Refer to Section 5.1 on page 31 for scheduled fuel filter replacement. Replace the fuel filter if

the engine lacks power.

1. Disconnect the negative (-) cable at the battery to prevent the engine from starting.
2. Remove the front access door.

3. Let engine cool down to prevent igniting any fuel that may be spilled when disconnecting
the fuel filter.

4. Loosen the two fuel line hose clamps and the filter body clamp and remove the fuel filter.
Plug the fuel lines to prevent fuel leakage and vapor accumulation.

5. Cannect the new fuel filter to the fuel line, Make sure the arrow on the filter element points
up in the direction of fuel flow.

6. Prime the engine for at least 30 seconds to fill the new fuel filter. Check for leaks as the
generator set runs for several minutes.

7. Tighten the clamps, if necessary.
8. Replace the front access door.
8. Connect the negative (-) cable at the battery.
10. Dispose of the old filter in accordance with local environmental regulations.
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5.7

5.7.1

FIGURE 8. FUEL FILTER

Maintaining the Cooling System

The engine cooling system is filled with a 50/50 mixture of ethylene glycol antifreeze and walter
when the generator set leaves the factory. The mixture is suitable for temperatures down to -37
°C (—34 °F).

Cooling System

A CAUTION

Operating the generator set when coolant level is low can cause serious engine
damage.

Check the engine coolant level and look for coolant leaks around the bottom of the generator
set and on the ground below. Minor leaks that can be replenished by daily additions of coolant
to the recovery tank should be repaired by a qualified service technician as soon as possible.
Larger leaks are cause fo shutting down the generator set until it can be repaired.
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Coolant Level 4 {Praessure Cap and System Fill Opening
Coolant Recovery Tank Fill Cap 5 _| Coolant Drain Plug (1/4 in Hex Socket)
3 | Coolant Recovery Tank

FIGURE 9. COOLING SYSTEM

5.7.2 Coolant Level

Check coolant level in the recovery tank before the first startup of each day and fill to the
"COLD" mark if necessary.

5.7.3 Coolant Recommendations
Use the best quality ethylene glycol antifreeze available.
* Antifreaze should be fully formulated with rust inhibitors and coolant stabilizers.
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5.7.4

5.7.5

5.8

 Mixed with fresh (distilled) water that is low in minerals and corrosive chemicals.

A 50/50 mixture Is recommended for all climates and is suitable for temperatures down to —37
°C (=34 °F).

Draining and Cleaning Cooling System

_ £\ WARNING
Hot coolant spray can cause severe bums. Let the engine cool before relegsing the
pressure cap or removing the drain plug.

Let the engine cool before removing the pressure cap.
1. Refieve any remaining pressure by tuming the cap slowly, without pushing down.

2. When the presswre has been refieved, push down on the cap and tum it the rest of the way
o withdraw it.

4y WARNING

?thylene glycol antifreeze is considered toxic. Dispose of it according to focal '
regulations for hazardous substances.

3. Remove the coolant drain plug and drain the coolant into a suitable container.

Flush and clean the cooling system before refilling. Radiator cleaning chemicals are available at
local auto parts stores. Follow cleaning and flushing instructions on the product.

Refilling Cooling System
1. Insiall the coolant drain plug using pipe thread sealant.

2. Tighten it just enough to prevent leaks when the generator set is running and has warmed
up.

3. Pull the hose connected to the pressure cap assembly out as far and high as it will go, and
fill the system with coolant.

4. When the coolant leve! reaches the fill opening, start and operate the generator set for a
few minutes and shut it down.

5. Add more coolant if necessary.
6. Secure the pressure cap.

Exhaust System

A WARNING

EXHAUST GAS IS DEADLY! Do not operate the generator set if there is an exhaust leak
or any danger of exhaust gasses entering or being drawn into the vehicle.

A WARNING

(Grass or brush in contact with the exhaust system can cause fire. Do not park _the
vehicle in high grass or brush.
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1. Look and listen for exhaust system |eaks while the generator set is running. Shut down the
generator set if a leak is found and have it repaired before operating.

2. Look for openings ar holes between the generator set compartment and vehicle cab or
living space if the generalor set engine sounds louder than usual. Have all such openings
or holes closed off or sealed to prevent exhaust gases from entering the vehicle.

3. Replace dented, bent, of severely rusted sections of the tafipipe and make sure the taflpipe
exends at least 25 4 mm (1 in) beyond the perimeter of the vehicle.

4. Patk the vehicle so that generator set exhaust gases disperse away from the vehicle.
Bamiess such as walls, snow banks, high grass, brush, and other vehicles can cause
exhaust gases to accumulate in and around the vehicle.

5. Do not gperate power ventilators or exhaust fans whie the vehicle is standing with the
generator set running. The ventilator of fan can draw exhaust gases into the vehicle.

6. Check all CO monitors to assure proper operation.

Mechanical System

A WARNING

Comp:used air, pressure washers, and steam cleaners can cause severe eyé injury.

Always wear safety glasses when using.

1. Look for mechanical damage and listen for unusual noises and vibrations.
2. Check the generator set mounting bolts.

3. Check fo see that the generator set air inlet and outlet openings are not clogged with debris
or blacked.

4. Clean accumulated dust and dirt from the generator set. Do not clean the generator set
while it is running or slill hot. Protect the generator, air cleaner, control panel, and electricat
connections from water, soap, and cleaning solvents.

5.10 Replacing the Air Filter Element

A\ WARNING

Accidental or remote starting can cause severe personal injury or death. Before
removing a panel or access daor, or before working on the generator set, use an
insulated wrench to disconnect the negative (-) cable from the battery to prevent
accidental starting.

A WARNING

Engine components (drains, filters, hoses, etc.) can be hot and cause severe burns,
lacerations of the skin, and liquid splash. Use ‘g(ersona! protective equipment when
working with or around hazardous materiais. Examples of personal protective
equipment include (but are not limited to) safety glasses, protective gloves, hard hats,
steel toed boots, and protective clothing.
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Refer to Section 5.1 on page 31 for scheduled air filler element replacement. Under dusty
operaling conditions, inspect and replace more often.

1. Remaove the filter cover.
2. Unscrew the knurled nut and remove the old filter element

3. Wipe the air filfer element sealing surfaces clean and install new air filter element into the
cover and slide back into position.

4. Replace the front access cover.

FIGURE 10, REPLACING THE AIR FILTER ELEMENT

5.11 Cleaning the Spark Arrester

i 4 WARNING

A hot muffler can cause severe burns. Let the muffier cool down bafare remaving or
Installing spark arrester cleanout plugs or screens.
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= & WARNING.

vehicle in high grass or brush.

Grass or brusb InAcovntact with the exhaust sysfem can cause

ﬁré. .Do not park the

Refer to Section 5.1 on page 31 for scheduled spark arrester muffler cleaning (meats US.
Farest Service requirements). Cleaning is required for maximum generator set performance.

1. Remove the cleancut plug on the side of the spark amestes canister.

2 Start and lo2d the generator set to near full power. Let the generator set run for about 5

minttes to expel the soot in the muffler.

3. Stop the generalor set, aflow the muffler to cool, and reinstall the plug.

FIGURE 11. SPARK ARRESTER CLEANOUT PLUG

5.12 Storing the Generator Set

Proper storage is essential for preserving top generator set performance and reliability. If the
generator set Is not going to be exercised on a regular basis and not be used for more than 120

days, the generator set should be prepared for storage.

0983-0103 (Issus 8)
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IA

AVARNEE 0000

Carbon monoxide Is deadly and can accumulate to dangerous levels in garages and
other confined spaces. Disable the automatic generator starting feature before storing
the vehicle.

1. Disable the automatic generafor set starting feature.
2. Change the engine ofl and atiach a tag indicating the oif grade viscosity.

3. Disconnect the baltery cables, negative () cable first, from the starting battery and store
the battery according (o the battery manufacturer’s recommendations.

4. Position the line circuit breaker to OFF.

5.13 Returning the Generator Set to Service

1. Check the oil 1ag on the generator set and change the oil if the viscosity indicated is not
appropriate for the iemperatures expected.

Reconnect the starting battery {(negative [-] cabie last).

Replace the air filer element. Use new air filter element if it is dirty.

Inspect the generator set.

Prime the generator set fuel system by positioning the control switch to STOP/PRIME for
30 seconds. The status indicator stays on while the pump is on.

Start the generator set.
- Position the line circuit breaker to ON when the generator set is ready to power loads.

LB Sl

N o
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6 Troubleshooting

6.1 Overview

T A\ WARNING

alyhneputsmcamsembmmfsaﬂowﬂ:eengmemwoldownbehm
performing any maintenance or service.

The following paragraphs provide status, maintenance, and waming messages, fault messages,
and symptom-based faults. If a problem is not resolved after taking the cosrective actions
suggested, contact a local dealer or distributor. See Section 2.4 on page 11.

Maintaining engine oil level, keeping battery connections clean and tight, watching the
fue! gauge, not overloading the generator set, etc. will prevent most shutdowns.

Whan the generator set and vehicle engine share a common fuel tank, the fuel dip tubes
are usually arranged so that the generator set will run out of fuel first. Marking the
generator set empty point on the fuel gauge will make it easier to tell when to stop the
generator set before running it out of fuel.

6.2 Status Messages

The following table lists the status and periodic maintenance messages the Operator Panel
displays. To clear fauits, tum display off/an.

IWamIng and Fault messges cannot be retrieved once they are cleared. \

TABLE 10. STATUS MESSAGES

Message Description

GEN OFF Indicates that the generator set is ready to starl.

GEN ON Indicates that the generator set is running.

GEN START If this message appears while & ssing START but the
engine does not crank, check the siop switch (see
Section 4.2.2) inside the generator set and push it on.

GEN CAL Indicates that the generator set Is in calibration made and
not ye'tj able to produce AC output voltage. Walit a few
seconds.
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RESTART GEN? This message appears every time the generator set
stops. Turn off and restart the generator set,
GEN WAIT Indicates that the generator set is either delaying the next

start attempt to allow the starter motor to cool down, or
that more time is being allowed for engine preheating
becausa the ambient is below

ing. T
resla:ﬁngmmﬂmgeumoﬁ. Yy
|Low BATTERY tndicates that battery voltage is below the minimum value

6.3 Maintenance Messages

6.3.1 OQil Change / Check Qil Level

These messages appear every time the generator set hour counter reaches preset ol
checkichange intervals {change after the first 20 hours of operalion and then once every 250
hours). The generator set continues to run while the message is displayed.

A. Check Qil Level
Check the oil leve!. Add or drain oil if necessary.

B. Reset Maintenance Message
Reset the maintenance message by holding START until the message clears.

If the message is not reset, it will reappear after one hour of generator set
operation.

6.4 Warning Messages
6.4.1 Short Circuit

Indicates that a connected appliance probably has a short circuit. AC oulput voltage is turned
off, but the engine is kept running to cool the generator set.

. Disconnect All Appliances
Stop Engine

Restart Generator Set

O 0w P

Reconnect Appliances

Reconnect appliances one by one to determine which one shorted. Repair or replace the
shorted appliance.
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6.5
6.5.1

6.5.2

6.5.3

6.54

Fault Messages

Oil Temp-Press
Indicates that either the engine lubricating oil temperaturs is too high or that the pressure is too
low.
A. Check Qil Level
Check the oil level. Add or drain ofl if necessary.

Generator Alert
This fault message has three possible causes:

1. Communication between the Operator Panel in the vehicle and the inverter in the generator
set is interrupted.

2. Without power from the PMA auxiliary windings AC3 and AC4, the inverter will not be able
ta communicate with the Operator Panel. If the output frequency delected by the inverter is
too high {engine speed grealer than 4000 RPM) the inverter will shut down the generator
set.

3. Faulty inverter.

A CAUTION

Always perform stator check before replacing the inverter. Failure to do so will
result in damage fo the inverter.

A. Contact Local Dealer or Distributor

Over Temperature (Inverter)
Indicates that the inverier temperature was detected to be over 70° C (158° F).

A. Reduce Load
Reduce the number of connected appliances, especially air conditioners and battery
chargers. {Review load management in Loading the Generator Set.)

Overload

Indicates that too many applications are connected, or that the inverter is defective.

A. Measure Current Draw

If current draw is greater than 32 amps, reduce the number of appliances connected in the
coach and wait a few minutes for generator set to cool down. Press STOP to stop engine
and restart the generator set.
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6.5.5

6.6

6.6.1

6.6.2

B. Disconnect Generator Set from Coach and Bench-Test with a
Load-Bank

If the generalor set runs fine without shutting down, then the problem likely exists within
vehicle wiring and/or appliances. In the event that the generator set shuts down with no
load connected, perform checks in Step C.

C. Ensure Stator is not Damaged

Ensure siator is not damaged and has no shorts intemally or to Gsound on all Main and
Auxiiary Windings. Test winding insulation resistance with a Megger. Replace stator if
necessary. if the stator is good, replace the inverter.

A CAUTION

Always perform stator check before replacing the inverter. Failure to do so will
resuit in damage to the inverter.

Low Engine Power
Indicates that engine speed is below 2300 RPM.

A. Contact Local Dealer or Distributor

Symptom Based

Diagnosis of some problems invalves observing system operation.
Dead Operator Panel
A. Contact Local Dealer or Distributor

Engine Cranks But Does Not Start

The generator set will make up to three start attempts, cranking each time for 5 seconds
and pausing for 2 seconds, If necessary, before the next crank. Gen Wait should appear
on the display.

A. Clear the Gen Wait Message From the Operator Panel by
Cycling it Off and On

After clearing the message, try starting again.

B. Check Fuel Level
Check the fuel level in the tank. If the fuel level is below the pickup tube, add fuel.
1. Check that the fuel level is not below the pickup tube.
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2. If the fuel is found to be low, add fuel inside the fuel tank.

C. Press the Stop Switch
Press the stop swich if it is not in the "1" position (see Section 4.2.2 on page 21).

6.6.3 Engine Exhausts White Smoke

A. Prime Fuel System

Prime fuel system by tuming on the display. Lit pump should sun for 5 minutes to prime
system. if problem is resolved, check for air leaks with soapy water at fittings and hoses.

6.6.4 Engine Exhausts Black Smoke

A. Contact Local Dealer or Distributor
6.6.5 Engine Does Not Stop

A. Contact Local Dealer or Distributor
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7 Maintenance Record

TABLE 11. MAINTENANCE RECORD

Recosd 2ll periodic and unscheduled

See Periodic Maintenance section.

HOUR

DATE METER MAINTENANCE OR SERVICE PERFORMED
READING

Record the name, address, and phone number of your authorized Cummins Onan service center.
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RV generator set
Quiet Diesel™ Series
RV QD 3200

Features and benefits

® Computer-controlled constant spesd operation -
quiet diesel performance for smaller RVs.

® Special sound-controlling housing ancloses cooling
system and muffler,

® Dauble isolation mounting system reduces vibration.
® Easy, accessible maintenance points.

® Runs ona rooftop air conditioner with power to spare.
® Integrated start/stop contrel with hour meter.

Weight, size and sound level

Welght 205 (93 kg)

Length 30.2in {766 mm)

Width 17310In (439 mm)

Height 18in {453 mm)

Sound 68dB(A) ({readings at 10 ft (3 m) half load)

- Mests National Park Sarvice sound lsvel requirements (60 dB(A)
@ 50 1t} for national park use.
« Typical installation will further reduce sound level.

Models and ratings

Model Fan
3.2 HDZAA-GB0BA Internal

Hz Watts
60 3200

Voltage Amps Phase Civeult protector
120 28.7 1 1 pola, 30 A

Ambisnt conditions for rated power output with muffler and RV enclosure, per ISO 8528-1;

- Tamperature: 77'F (25 C)
- Altitude: 500 ft (152.4 m}, (99 kPa dry}
Typical powar output change based on amblent conditions:

- Temperature: Power cutput dacraasas 1% for avery 10" F (5.5° C) increase
- Altituda: Power output decreasas 3.5% for every 1000 & (305 m) Increase
Ratings represent minimums. Actual performance may be significantly higher bazad on installation and operating conditions.

Cummins®, Onan®, the “C* loga, Perdormancs you iy an.™ and Quist Cieasi™ ara serv

€2007 Cumming Power Genaration. Al Rights Ressrved
A1601 (19407]
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Standard features

1 cylinder diesel engine

» Permanent magnat atemator

» Digital voltage regulation w/no adjustments required
» integral enclosad muffier with stationary exhaust
pipe connection point

USDA-appraved spark arrestor

Sound insulated cover with cooling air inlet and
outlet ducts

Heavy-duty air ¢leaner

Automotive type starter

Hour mater

Meets applicable U.S. EPA and Califomia emissions
standards

Connecior for remote operation

Double !solation mounting system

Tenminal block connection for AC output
Electric fue! pump

Fuel filter

Cleanable oil screen filter

Service and maintenance through service doars
Pura Sine

* ®» & »

Average fuel consumption:

Control system

Microprocessor control

User and service parsonnel accessible diagnostics
Qver voltage, over speed and overload safety

Low oil pressure safaty

AC altemator over temp safety

Automatic timed glow plugs

Ona touch stop

Integrated display with start/stop switches and LCD

Design: 4-cycle, air-cooled diesel engine
Cylinders: 1, vertical

Bore: 3.15 in (80.0 mm)

8troke: 2.72 in (69 mm)
Displacement: 21.16in° (347 cm?)
Compression ratlo: 22to 1

Lube oil capacity: 1.2qt{1.1L)

Dlocal No load Half load Full load
3.2 HDZAA 0.2 Gal/h (0,7 L) 0.3 Gal/h (1.0 L/n) 0.4 GaVvh {1.4 L/h)
Alternator details Generator set performance

Design: Permanent magnet
Brushes: None
Exclter system: None

Cooling: Diract drive centrifugal blower; cast aluminum
housing for excellent heat transfer

Cummina®, Onan®, the “C" logo, Pﬁmm nlyon and Quist Clwsel™ are servicemarks snd/or registorec Wademarks of Cummina Inc. SpacKications aubjod 1o changa withaut nolice

02007 cummlm Power Gansration All Righla Resarved
A-1501 {117

Voltage regulation no load to full load: + 8%

Frequency regulation no load to full load:
+ 0.1% THD: <5%

Air conditioner operation: Will operata with one
13500 Btu air conditioner and an additional load up to
1000 W at 100" F and 500 ft (152.4 m} altitude
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Note: This outline drawing [s provided for general reference only and is not intended for design or Installation. For mora information sea
Operation and Installation manuals or obtain S00-4709 drawing and wiring diagram from your distributor/dealer.
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Testing for RV application

~ Tested at extremes of temperature -20° F (-29° C) to
120° F {49° C) for starting and operation

- Tested with RV loads, air conditioners, microwaves,
converter, TVs, VCRs

- Tested installed. Cummins Onan RVs used faor product
devetopment testing

- Tested in high humidity conditions

~ Tested in salt spray conditions

- Tested in heavy airborne dust conditions

- Field test program

- 80 Hz {120 V only} models listed by SGS United States
Testing Company, Inc. per ANSVRVIA EGS-1 and CSA-
certified by Std. 100 Motars and Generators and TiIL
RV-06

- This gensrater sat was dasigned and manufactured in
facilities cestified to 1SO 9004

- 60 Hz models meal applicable U.S. EPA and Califomia

emissions standards -
RVIA @ © nim
This limited warranty covers virtually everything except

Warranty policy

routine maintenance for the first two years you own your
RV generator set, and covers parts and labor on major
power train and generator set parts during the third year.
In addition, it also Includes a free 90-day adjustment
pollcy, which provides that Cummins Inc. will make minor
adjustments during the first thrae months you own it -
free of chargel Plsase note; This 3-year limited warranty
applies to RV generator sats used in RV applications only,
and does not apply to RV generator sets used in
commercial mobile applications.

Maak laad S0 & iy pystem con saude
oatrausitivn mdler
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Al huliing mela breaker la span.

After sale support

Complete line of parts and accessories
Cummins Inc offers replacement and tune-up parts,
accessories, oil and maintenance chemicals - all
specially designed to help keep your Cummins Onan
generator sst running at
peak performance.
Cummins Inc. also
provides genuine Onan
Green Label Parts™ that
exactly match generator
set specifications and will
help maximize power
output and extend tha life
of your gensrator sst.
Largest distributor/dealer support network
Cummins Onan generator sets are supported by the
largest and best trained worldwide certified
distributor/dealer network in the industry. This network
of knowledgeable Cummins Onan distributor/dealers will
help you select and install the right generator set and
accessories to meet the requirements of your specific
application. This same network offers a complste
selection of commonly used generator set maintenance
parts, accessories and products plus manuals and
specification sheets. Plus, they can answer your
questions regarding proper operation, maintenance
schedules and mora.

Manualat Operation and installation manuals ship with
the generator set. To obtain additional caples or other
manuals for this model, ses your Cummins Onan
distributor/dealer and request the following manual
numbers: Operation (983-0103), Installation (983-0602),
Parts (983-0203), Service {983-0502).

To easlly locate the nearast Cummins Onan
distributor/dealer in your area, or for mere information,
contact us at 1-800-888-6626 {or 763-574-5000}, or visit
www.cumminsonan.com.

Contact your distributor/dealer for more information

Cummins Onan

Cummins Power Generation

1400 73¢d Ave. NE

Minneapolis, MN 55432 USA

Phone 1 763 574 5000

Toll-frae 1 800 888 6626

Fax 1 763 574 5298

Emall www.cumminsonan.com/contact
WwWww.cumminsanan,com

Cummina®, Onan®, the *C” loga, Performance you rely on ™ and Quiet Dicsei™ ara sonicemarks snd/or regisiorsd wad o G

©2007 Cummins Power Goneration All Rights Reserved,
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g ina fnc. Spacifications subjedd (n change without notice.






TABLE OF CONTENTS

Safety INFOrmation | | e 3
Operation

Rev: 10.10.2017 In-Wall® Slide-out Owner’s Manual




Safety Information

AWARNING

Failure ta act in accordance with the following may result in death, serious injury,
coach or property damage.

The IN-WALL® Slide-out System is intended for the sole purpose of extending and retracting the slide-out room. Its
function shouid not be used for any purpose or reason other than to actuate the slide-out room. To use the system
for any reason other than what it is designed for may result in death, serious injury or damage to the coach.

Before actuating the system, please keep these things in mind:
1. Parking locations should be clear of obstructions that may cause damage when the slide-out room is
actuated.
2. Besure all persons are clear of the coach prior to the slide-out room actuation.
3. Keep hands and other body parts away from slide-out mechanisms during actuation.
4. To optimize slide-out actuation, park coach on solid and leve! ground.

Operation

Prior To Operation

1. Coach should be parked on the most level surface available.
2. Leveling or stabilizing system should be actuated to ensure coach will not move during operation of
slide-out system.

NOTE: In the case of a matorized unit, ignition MUST be off to operate the slide-out.
3.  Besure to keep all persons and pets clear of slide-out system during operation.
NOTE: Install transit bars (if so equipped) on the slide-out room during storage and transportation.

A CAUTION

Always make sure that the slide-out room path is clear of people and objects before and during
operation of the slide-out. Always keep away from the gear racks when the room is being operated.
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Extending Slide-Out Room
1. Level the unit.
NOTE: in the case of a motorized unit, ignition MUST be off to operate the slide-out.

2. Remove the transit bars {if so equipped).
3. Pressand hold the IN/OUT switch (Fig. 1B} in the OUT position until the room is fully extended and
stops moving.
NOTE: Itis important to continue to press the slide-out switch for a few seconds after the room is fully
extended until the motor shuts off. The control will sense that the raom has stopped and will shut
off the motor after a few seconds.

4. Release the switch, which will lock the room into position.

Retracting Slide-Out Room

NOTE: In the case of a motorized unit, ignition MUST be off to operate the slide-out.
1. Pressand hold the IN/OUT switch (Fig. 1A) in the IN position until the room is fully retracted and stops
moving.

NOTE: itis important to continue to press the slide-out switch for a few seconds after the room is fully
retracted until the motor shuts off. The control will sense that the room has stopped and will shut
off the motor after a few seconds.

2. Release the switch, which will lock the room into position.
3. Install the transit bars (if so equipped).
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Controller Overview (B Version)

Mode
Button

CONFIGURATI 1 3398_8
Dual Motor
| Green LED v Synchronous e

Velocity e Connection
Slide Controlier

.
TIB1$ HIT A USER SEMACEAR.E DEACE < BIALL FORCE

FALTCO0ES AE FOR SYETEW DACHOSTICE ONLY 2 CAUBRATION
TMPEIDE T THS CONTROL WL VOO WMAMTY 9 o8

I3 . MOTOR 1 Ja SMTCH J2. MOTOR 2
. EXT|RET

Motor 1 Connector Switch Motor 2 Connector
Connection

Fig: 4 Motor Harness|

—

[r ‘ t

Status LEDs: 2 LEDs, 1 green and 1 red, are provided to indicate current controller status and faults.
Power Connection: 12V DC input. Unit will operate from 8V DC to 18V DC.

Switch Connection: Spade connection for the switch wiring.

Motor 1 Connector: Power and encoder input for mator 1.

Motor 2 Connector: Power and encoder input for motor 2.

NOTE: Version B motor harnesses have five wire in-line connectors at the controller and the molded
connector at the motor end (Figs. 3 and 4), Wire colors match with color codes on control board. It
does not matter which motoris 1 or 2.
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Controller Overview (C2 Version)

Mode
Button

Dual Molor Synchro
CONFIGURA Velocily Slide Ci

Green LED , Ao i) Power
Connection

RedLED | ¥“ *I°

3
4
3
]
1
’

THEELE HOT A USER CARLE
FAATCOOES AREFDR £YSTIM DIMGNOSTICS BAR Y
TAMPER NQ M5 TS CONTRY, WHLL VOID WARRANT Y

Motor 2 Connector

T e A A T P
ig- 6= Controller Connections

e s

Status LEDs: 2 LEDs, 1 green and 1 red, are provided to indicate current controller status and faults.
Mode Button: Used to engage the electronic manual override.

Power Connection: 12V DCinput. Unit will operate from 8V DC to 18V DC.

Switch Connection: Spade connection for the switch wiring.

Motor 1 Connector: Power and encoder input for motor 1.

Motor 2 Connector: Power and encoder input for motor 2.

NOTE: Motor harnesses have Molex® connectors at the controller and a molded connector at the motor
end (Figs. 6 and 7). Wire colors match with color codes on control board. It does not matter which
motoris 1 or 2.
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Motor and Controller Compatibility

Part # Controller Version Controller Replacement Motor(s) Used

Round-Square (Fig. 14), Round-
Round (Fig. 15A)

B {Fig. 9) B/C2* Only Round Square (Fig. 14)
C (Fig. 10) C/C2* Only
C1 (Fig.11) C1/C2* Only
C2 (Fig. 12) C2
326876 8 Amp (Fig. 13) 8 Amp Only Round-Round (Fig.15B)

NOTE: Always replace the motor in the system with the same motor except the Round-Square Plate (Fig.
16), which is obsolete. That motor will be replaced with the Round-Round (Fig. 15A, 15B).

NOTE: (*) Denotes that (2} new motor harnesses MUST be ordered, and re-wiring mstructlons MUST be
used. See next page.

239657 A (Daisy Chain} (Fig. 8) AOnly

Round-Round (Fig. 15A, 15B), Round-
Square Plate (Fig. 16}

Dual Molor
Synchronous
Voloci

Fig.16 “Q_bsoleﬂ
NOTE: Ensure thata
300:1 motor is replaced
with a 300:1 motor (Fig.
15A), and that a 500:1
motor is replaced with

2 500:1 motor (Fig. 15B).
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Rewiring Instructions

Ifitis necessary to replace a malfunctioning Rev. B, C, or C1 controller, it is recommended that the customer
do so with a new Rev. C2 controller. In order to properly rewire a Rev. B, C, or C1 controller to a new Rev, C2
controller, the customer will need two new motor harnesses (one for each motor.) Additionally, it will be
necessary to modify the power wire from the controller to the extend/retract switch by adapting the wire to
piggyback the connection at the power junction. This wire comes from the positive side of the buss bar to
the controller (Fig. 17).

Controller

OEM Supplied
Circuit
Interruption

Motor zil-larness

Motor 1 Harness

A

2

Modified Switch Power Wire

Switch
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Motors and Harnesses

1.  Check for proper connections between the motors and harnesses {Fig. 18}.
2. Visually inspect the exposed harnesses to ensure they are not pinched or damaged.

NOTE: Ribs on motor connector line up with notch inside of female connector on wiring harness. Color
codes on wires also match (black to black, red to red, etc.)

Harness

Resynchronizing the Slide-QOut Motors

Fully extend the slide room using the switch. Keep the switch engaged until the motors shut down on
their own.

Retract the room 1-2 inches.

Repeat steps 1 and 2 until both motors shut down at the same time. In many cases, two or three
repetitions are necessary to re-sync the system.

Fully extend the slide-out and keep the switch engaged until the motors shut down on their own.
Fully retract the slide-out, again keeping the switch engaged until the motors shut down on their own.
If both motors shut down at the same time at full extension and full retraction, the room is properly
synchronized. If they do not shut down at the same time, repeat the process until they do.

Extend and Retract Switch Connections

Rev. A - Rev. C1 Controtflers: Common connection on controller goes to common connection on extend and retract
switch.

Rev. C2 and 8 amp Controllers: Extend and retract connections on the controller go to the extend and retract
terminals on the switch. Switch is powered by the OEM supplied 12V DC power source.

Power and Ground Connections At the Controller

Power and ground are supplied to the controller through the spade terminals located on the right-hand side
of the controller (Figs. 2 and 5 - Power Connection). 12V DC is recommended. A 10ga wire is the minimum size
recommended. A 30 amp resetting or blade fuse is required {OEM supplied).
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Troubleshooting

Checking Circuit Breakers

The IN-WALL® Slide-out requires a minimum of a 30-amp circuit breaker. Check the 12-volt circuit breaker box for
blown circuit breakers, and replace any if necessary. Consult the RY manufacturer's docurnentation for the location
of the 12-valt circuit breaker box, and the location of the IN-WALL® Slide-out controller’s circuit breaker. If the
circuit breaker blows immediately upon replacement, there is a problem with the wiring to the IN-WALL® Slide-out
controller. Have qualified service personnel check and repair.

Obstructions

Check outside the RV for possible obstructions: tree, post, car, etc. Check inside the RV for any obstructions:
luggage, furniture, open cabinets, etc. Also, check for smaller objects that may be wedged under the floor or in the
sides of unit. Remove obstructions before proceeding.

Debris In the Rack

Check the sides of the slide room for any dirt or debris. Small dirt clumps or metal shavings can cause the spur gear
to bind up and stop the movement of the slide-out. Use compressed air or a dry brush to remove any dirt or debris
from the rack before attempting to actuate the system again.

Error Codes

During operation when an error accurs, the board will use the LEDs to indicate where the problem exists (Fig. 19).
For motor-specific faults the green LED will blink 1 time for motor 1, and 2 times for motor 2. The red LED will blink
from 2 to 9 times depending on the error code (Fig. 20).

When an error code is present, the board needs to be reset. Energizing the extend/retract switch (Fig. 1) resets the
board. Energize the extend/retract switch again for normal operation.

B o = = :,_.;,‘,s '-‘.E::”‘:T a_-_..,;.,vz:s
E o ‘Fig. 20 - Error.Code Description

Description

CONFIGURATION V%

Green LED

FAULT INDICATION:
GREEN LED: 1 BUNK ~ MOTOR 1
2 BUINKS == MOTOR 2

REDLED; BUNKS FAULT
BATIERY DROPOUT

LOW BATIERY

HIGH BATTERY
EXCESSVE MTR CURRENT
MOTOR SHORT CIRCUT
WIRE SHORT BETWEEN

CONTROLLER AND MOTOR

HALL PWR SHORT TO GND

Rev: 10.102017

Battery Drop
Out

Battery capacity low enough to
drop below 6 volts while running
or short in switch wiring.

Low Battery

Voltage below 8 volts at start of
cycle.

High Battery

Voltage_greater than 18 volts.

Excessive
Motor
Current

High amperage, also indicated by
1 side of slide continually stalling.

Motor Short
Circuit

Motor or wiring to metor has
shorted out.

Wire Short
Between

Controller
and Motor

Encoder is not providing a signal.
This is usually a wiring problem.

Hall Power
Short Te
Ground

Power to encoder has been
shorted to ground. This is usually
a wiring problem.

Page 10
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Electronic Manual Override {Controllers C-1, G2 and D-0 Only)

NOTE: See {Fig. 21) for locations of the mode button and LEDs.

1.  Press the mode button on the controlier six times and hold on the seventh for five seconds to enter electronic
manual override made.
2,  Use the extend/retract switch to move both motorsin or out.

NOTE: Over-current and short circuit detection are still enabled. Electronic manual override provides 12V directly to
both motors.

3. To exit the mode, push and hold the mode button until the LEDs begin to blink simultaneously. Exiting the
override mode resets the motor positions {you will have to resync motors),

NOTE: During this override procedure the motors are not synchronized. Visually watch the room: if one side is
moving significantly slower than the other (or not at all} then immediately stop and use the "Motor
Disengagement Procedure” below.

Motor Disengagement Procedure

1.  Remove motor retention screws located near the top of each vertical column on the outside of the coach
{under bulb seal if equipped with bulb seal on column).

2. Locate motor.
A. On units built prior to 2011: Bend back wipe seal from outside of coach.

B. On units from 2011 to current: See slot in H-column on the inside of the coach.

3.  Pullmotor up until disengaged {roughly ¥2"). A flat-head screwdriver can be used to pry the motor up.

. Reinstall motor retention screw to hold motor in place or remove motor.

Low Voltage

The Lippert IN-WALL® Slide-out Controller is capable of operating the room with as little as 8 vo'ts. But at these lower
voltages the amperage requirement is greater. Check voltage at the controller, see Figs. 2 and 5 for the location of power
connections. If the battery is low, it needs to be charged or the unit should be plugged into shore power or the generator
can be run, if equipped. It may be possible to "jump" the RV's battery temporarily to extend or retract the room. Consulk the
RV manufacturer’s owners manual.

NOTE: Always connect directly to the battery and never to the controller power connections.
Motor Direction Switches

Motor direction switches (Fig. 21) are used to change the direction of individual motors. If when trying to extend or retract
the room, one side goes in and the other side goes out, then there is a problem in the wiring. The motor direction switches
can be used to correct this problem. The left switch controls motor 2 and the right switch controls motor 1. if mator 1 is
going in the wrong direction then change switch 1's position, If motor 2 is going in the wrong direction then change switch
2's position.

The motor direction switches can also be used to change the direction of the extend/retract switch. If the room extends
when the extend/retract switch is moved to the retract position, its direction can be reversed by moving both switch 1 and
switch 2 to their opposite positions. This feature can be used if it is more convenient to change the motor direction switches
than to rewire the extend/retract switch.

Motor Direction Switches

Mode Button |  HOW TO MANUALLY O\

1. PRESS THIS BUTION 6 T
——amifmm—— 5 b DOWN ON 7TH

UNTIL LIGHTS START TO
2. USE THE NORMAL SLIO

Green LED

SWITCH LOCAITED TNSI{
FAUL Red LED joN- TO RETRACT ROOM
GREEN LED: 1 BUKRK = MOIOR 1
ADUBUY M IS S
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Upper Gear
Rack

Lower Gear Rack

Upper
Bearing Block |

Gear Rack

i

ur Gear

V-Roller

V-Roller
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13398-8
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Part #

Description

211852 - Rev B, Rev C-1,

Rev C-2, Rev D-0

Duai Motor Synchronous Velocity Slide Controller

326876 - 8 amp

Dua! Motor Synchronous Velocity Slide Controller
NOTE: This controller will not replace other controller versions.

Rev: 10102017
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SLIDE-OUTS

Current

Callout Description
A Motor, 300:1 (Cannot be substituted for Callout B; 236575}

Motor, 300:1 (Original, No Longer Available}
Motor, 300:1 (Current)
C Motor, High Torque 500:1
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IN-WALL® SLIDE-OUT COMPONENTS

SLIDE-OUTS

Callout

Description

5 ft. Controller to Motor Harmess

10 ft. Controller to Motor Harness

15 ft. Controller to Motor Harness

20 ft. Controller to Motor Harness

25 ft. Controller to Motor Harness

30 ft. Controller to Motor Harness

35 ft. Controller to Motor Harness

Harness Connector 5 Wires

Hamess Connector 3 Wires

5 ft. Interconnect Harness

6 ft. Interconnect Harness

8 ft. Interconnect Harness

Slide Controller 6° Pigtail Harness {For use
with B and C-1 Controllers with (A} harness)
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Caliout Part # Description
| 238462 Aluminum Torque Shaft

J 259065 Steel Torque Shaft
K 295873 Hex Tarque Shaft
L

Coupler - Old Style (for 229466 Motor)
Coupler - New Style {for 236575 Moator)
285083 Hex Coupler

*292801 V-Roller Assembly

238893 Spur Gear

%292435 Copper Infused Spur Gear

*285085 Hex Spur Gear

NOTE: *Parts shown for reference only. The part is not available
for individual replacement.

238461
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Part #

Description

Measurements

156603

Seal

1% X 2 252" X Yea"

132733

Sweep Seal

2 *%4" x Yis"

239667

EK Design Flap

1 %ll

240410

Flat Side Wiper

1%"

240448

KE Black Single Wiper with Leg

l} %Il

260406

KE Black Slide on D-Seal

240449

KE Black Slide on Bulb Seal

253344

Winnebago Double Bulb Seal

N|i<IxXig|<|C|H|wn|D

300614

Slide-out Seal

144"

Page 17

in-Wall® Slide-out Owner’s Manual




IN-WALL® SLIDE-OUT REPAIR KITS

Rev: 10102017

SLIDE-OUTS

Cailout

Clear Part #

Black Part #

Description

A

366134

366209

Standard Fixed Repair Kit

366156

366211

Standard Float Repair Kit
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LIPPERT

IN-WALL® SLIDE-OUT REPAIR KITS

Inverted {(With 1.56" Notch)

®

Rev: 10102017

SLIDE-QUTS

Callout

Clear Part #

Black Part #

Description

A

366158

366159

Inverted Fixed Repair Kit

Inverted Float Repair Kit

In-Wall* Slide-out Owner’s Manual




IN-WALL® SLIDE-QUT REPAIR KITS

SLIDE-OUTS

Clear Part # Black Part # Description
366160 366214 Triple Fixed Repair Kit
366161 366215 Triple Float Repair Kit
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IN-WALL® SLIDE-OUT REPAIR KITS

SLIDE-OUTS

Bearing Block Repair Kit (With 1.56" Notch)

If the bearing blocks need to be replaced, a repair kit that includes one upper and one lower bearing block,
four plastic rivets, and 2 aluminum rivets is available. Part numbers are on the table below.

NOTE: Triple Bearing Block kit will include one upper and two lower bearing blocks, & plastic rivets, and 3
aluminum rivets.

® ®

Callout Kit # Description
A 379060 Standard Bearing Block Repair Kit
B 379076 Inverted Bearing Block Repair Kit
C 379077 Narrow Bearing Block w/ Compasite Gibs Repair Kit
D 379720 Triple Bearing Biock Repair Kit
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IN-WALL?® SLIDE-OUT REPAIR KITS

SLIDE-OUTS

Custom
If the system being repaired has a different notch than the 1.56" described on the previous page, use the

images below to identify the notch, then contact LCI Parts at (574) 537-8900 for ordering assistance.

NOTE: if the gear rack being replaced has notches on both ends, the rack will need to be custom ordered.
Contact LCl Parts at (574) 537-8900 for ordering assistance.

Callout Description
A Standard (without gear racks)
B Inverted (without gear racks)
C Triple (without gear racks)
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COM

NENTS®

The contents of this manual are proprietary and copyright protected by Lippert Components, Inc. (*LCI).
LCl prohibits the copying or dissemination of portions of this manual unless prior written consent from an
authorized LCi representative has been provided. Any unauthorized use shall void any applicable warranty.
The information contained in this manual is subject to change without notice and at the sole discretion of LC).
Revised editions areavailable for free down!oad from www.Icil.com.

Please recycle all obsolete materials.

For all concerns or questions, please contact
Lippert Components, Inc.

Ph: (574) 537-8900 | Web:lcil.com | Email: customerservice@lcil.com
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