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Purpose

The purpose of this Owner's Guide is to provide explanations
and procedures for installing, operating, configuring,
maintaining, and troubleshooting a Xantrex Lithium-ion Battery
for Recreational, Commercial and Fleet Vehicle, or Marine
installations.

Scope

The guide provides safety and operating guidelines as well as
information on installing and configuring the lithium-ion battery
using the Xantrex App.

Audience
The guide is intended for qualified personnel.
Qualified personnel have training, knowledge, and experience
in:
« Installing electrical equipment.
« Applying all applicable installation codes.
« Analyzing and reducing the hazards involved in performing
electrical work.
« Installing and configuring batteries (especially lithium-ion
batteries, as applicable)
« Selecting and using Personal Protective Equipment (PPE)
and following safety work code practices. See NFPA 70E
or CSA Z462.

Abbreviations and Acronyms

ms Milliseconds (a unit of time)

N-m Newton-meters (a unit of torque)
OCP Overcurrent protection

PN Product Number

PPE Personal Protective Equipment
s Seconds (a unit of time)

SCC Short circuit current

SOC, SoC State-of-Charge of battery

V,VAC, VDC | Voltage, Volts AC, Volts DC

w Wattage, watt (a unit of power)

% Percent, percentage

° Degrees symbol commonly used for temperature
°C Unit of degrees in Celsius scale

°F Unit of degrees in Fahrenheit scale
A Amperes

AC Alternating Current [~_]

AIC Ampere Interrupting Capacity

AGM Absorbed Glass Mat (a battery type)
Ah Amp-hours (a unit of battery capacity)
BLE Bluetooth Low Energy

BMS Battery Management System

BTS Battery Temperature Sensor

DC Direct Current [=—=

h Hours (a unit of time)

Hz Hertz (a unit of frequency)

in-Ib inch-pound force (a unit of torque)
kW Kilowatts (1000 watts)

LED Light Emitting Diode

LFP LiFePO4 (lithium iron phosphate — a battery type)
m Minutes (a unit of ime)

max Maximum

min Minimum

Related Information
You can find more information about Xantrex products and
services at www.xantrex.com.
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Important Safety Information

READ AND SAVE THIS OWNER'S GUIDE FOR FUTURE
REFERENCE.

This guide contains important safety instructions for the Xantrex
Battery that must be followed during installing, operating,
configuring, maintaining, and troubleshooting.

Read these instructions carefully and look at the equipment to
become familiar with the device before installing, operating,
configuring, maintaining, and troubleshooting it. The following
special messages may appear throughout this documentation or
on the equipment to warn of potential hazards or to call attention
to information that clarifies or simplifies a procedure.

The addition of either symbol to a “Danger” or
“Warning” safety label indicates that an electrical
hazard exists which will result in personalinjury if the
instructions are not followed.

N0

This is the safety alert symbol. Itis used to alert you
to potential personal injury hazards. Obey all safety

messages that follow this symbol to avoid possible

& injury or death.
A DANGER

DANGER indicates a hazardous situation which, if not avoided, will result in
death or serious injury.

A WARNING

WARNING indicates a hazardous situation which, if not avoided, could
result in death or serious injury.

A CAUTION

CAUTION indicates a hazardous situation which, if not avoided, could
result in minor or moderate injury.

NOTICE

NOTICE is used to address practices not related to physical injury.

Please Note
No responsibility is assumed by Xantrex for any consequences
arising out of the use of this material.

ADANGER

HAZARD OF ELECTRIC SHOCK,
EXPLOSION, BURN, OR ARC ﬁﬁg{é‘SSH
FLASH

A\ An example of an arc flash event
could be a direct short circuit caused
by a metallic object such as a tool
bridging between the positive and
negative of an energized circuit.

m This battery shall be installed and serviced only by
qualified personnel.

m Always wear proper PPE (safety glasses and clothing)
when working on the Li-ion battery and follow safe
electrical work practices according to local codes.

= Do not wear metallic items such as watches or bracelets
when working on the battery. Use insulated tools to
prevent accidental short circuit.

m Do notinstall the Li-ion battery module adjacent to any
heat source. Keep away from sources of ignition.

m Do notinstall or operate any of the system devices in a
compartment containing flammable materials or in
locations that require ignition-protected equipment.

m Do notuse in vital, medical, or life-support applications.

m No user-serviceable parts. Do not attempt to open or
dismantle the Li-ion battery. If the battery module is
damaged, do not touch the toxic electrolyte or powder,
and consult your dealer.

m  When the battery module is damaged, it can release
harmful gases. Ensure the surrounding environment is
well-ventilated.

= In case battery content comes in contact with skin or eyes,
immediately flush the affected area with large amount of
clean water and seek medical help.

m In case of fire, use only a Class ABC (dry chemical) or
CO2 type fire extinguisher. Water can be a dangerous
extinguishing medium for energized equipment because
of the risk of electric shock.

m Dispose of Li-ion batteries through a local recycling
center. Do not mix batteries with other wastes. Contact
your local recycling center for proper disposal
information.

m Do not crush, puncture, drop, disassemble, or dispose of
in fire.

Failure to follow these instructions will result in death or
serious injury.

AWARNING

HAZARD OF FIRE, ELECTRIC SHOCK, EXPLOSION,
AND PERSONAL INJURY

= Do not expose the Li-ion battery to rain, snow, or liquids of
any type. Products are designed for indoor use only.

= Do not step on the battery module.

= Always use proper lifting techniques when handling the
battery module. Battery is heavy.

m Do notcharge the battery in ambient temperature below
freezing.

m Do notdisconnect the battery while itis being charged.

Failure to follow these instructions can result in death, serious
injury, or equipment damage.

Xantrex Lithium-ion Battery Owner's Guide



NOTICE

RISK OF EQUIPMENT DAMAGE

= Do not allow the battery to be depleted.

m Charge the battery module with an approved charger.
Contact Xantrex for details.

m Do not charge the battery above the recommended
voltage.

Failure to follow these instructions can result in damage to
equipment and may void the warranty.

BATTERY DISPOSAL

Atthe end of the battery’s useful life, proper disposal is required.
Do not dispose the battery with ordinary household waste. Refer
to your local codes for proper disposal of lithium-ion batteries.

Regulatory Information

This device complies with Part 15 of the FCC Rules and
contains a license-exempt transceiver. These limits are
designed to provide reasonable protection against harmful
interference in a residential environment. This equipment
generates, uses, and can radiate radio frequency energy and, if
not installed and used in accordance with the instructions, may
cause harmful interference to radio communications.

However, there is no guarantee that interference will not occur
in a particular installation. If this equipment does cause harmful
interference to radio or television reception, which can be
determined by turning the equipment off and on, the user is
encouraged to try to correct the interference by one or more of
the following measures:
m Reorient or relocate the receiving antenna.
m Increase the separation between the equipment and
receiver.
m Connect the equipment into an outlet on a circuit different
from that to which the receiver is connected.

m Consult the dealer or an experienced radio/TV technician
for help.

FCC ID: [2AXM8-JDY-23]

ARF EXPOSURE

The device has been evaluated to meet general RF exposure
requirements. The device can be used in portable exposure
condition without restriction.

A CAUTION

Unauthorized changes or modifications to the equipment could
void the user’s authority to operate the equipment.

975-1165-01-01
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Materials List

Introduction Materials List
The Xantrex Battery base package includes the following items.
The Xantrex Lithium-ion Batteries are lithium iron phosphate A B C D

(LiIFePO4) chemistry batteries used in conjunction with the
internal Battery Management System (BMS) unit which protects E

the batteries and monitors state-of-charge (SOC), voltage, 3 3 l!
current, and temperature. 3 E

Figure 1 Typical System
This guide provides instructions on how to safely install,

operate, and maintain your Xantrex battery system. Figure 2 Materials List
Materials List 712 Xantrex Battery
. B Quickstart guide
Before YOU Begln -------------------------------------- 7 C Rebling connector
Installation Tools and Materials .......... ... ... ... .......... 8||o 12-pin connector
Installation Codes ... ..., 8

NOTE: If any of the items are missing, contact Xantrex or any
authorized Xantrex dealer for replacement.

IMPORTANT: Keep the carton and packing material in case
you need to return the lithium-ion battery for servicing. The
battery requires special packaging and handling due to the
nature of the product.

Before You Begin

Before beginning your installation:

m Read this entire Installation guide so you can plan the
installation from beginning to end.

m Assemble all the tools and materials you require for the
installation.

m Review the Safety Information on page 4.

m Be aware of all safety and electrical codes which must be
met.

AWARNING

ELECTRICAL SHOCK AND FIRE HAZARD

= All wiring should be done by qualified personnel to ensure
compliance with all applicable installation codes and
regulations.

m Disable and secure all DC disconnect devices and
automatic generator starting devices.

m Do notmountin a zero-clearance compartment.

Failure to follow these instructions can result in death, serious
injury, or equipment damage

975-1165-01-01 7



Installation Tools and Materials

Installation Tools and Materials

You will need the following to install the Xantrex Battery:

m Torque wrench

= Multimeter

= PPE

m  Wire stripper

= Crimping tool
IMPORTANT: A torque wrench is required for correct
installation of the batteries. A proper torque of 60£3 in-Ib (or
6.7+0.35 N-m) is required for correct installation. If too little
torque is applied to the electrical connection hardware, it could
come loose during transportation or operation of the batteries. If
too much torque is applied the hardware could damage the
Rebling connector.

Installation Codes

Governing installation codes vary depending on the specific
location and application of the installation. Some examples
include the following:

The U.S. National Electrical Code (NEC)

The Canadian Electrical Code (CEC)

The U.S. Code of Federal Regulations (CFRs)
Canadian Standards Association/CSA Group (CSA) and

the RV Industry Association (RVIA) standards and codes
forinstallations in RVs

m The American Boat and Yacht Council (ABYC) standards
and US Coast Guard Regulations (33CFR183, Sub Part )
for Marine installations in the U.S.
It is the installer's responsibility to ensure that all applicable
installation requirements are met.

Xantrex Lithium-ion Battery Owner's Guide



1.0 Checking the Battery

Pre-Installation Checklist

This section provides a list of pre-installation information about
where to install the battery and what protective devices are
needed. For your convenience, the checklist is divided into
these main points:

1.0 Checking the Battery ...................................... 9
2.0 Choosing a Location for the Battery ......_..... ... ... 10
3.0 Mounting the Battery ...................................... 11
4.0 Placing the Battery Safely ... . ... ... ... . ... 11
5.0 Installing DC Protections for the Battery ............... 12
6.0 Connecting the Battery Cables ... . ... .. .. 13

1.0 Checking the Battery

Check the battery, included hardware and the box for visible
damage including cracks, dents, chips, and deformations.
Ensure that the battery including its components are labeled.
Check Materials List on page 7.

Figure 3 Inspecting the battery
N %
— ®
4 i

IMPORTANT: Contact Xantrex Technical Support immediately
if you see visible damages to the battery at +1-800-670-0707 or
by email at customerservice@xantrex.com.

975-1165-01-01



2.0 Choosing a Location for the Battery

2.0 Choosing aLocation forthe
Battery

AWARNING

FIRE AND EXPLOSION HAZARDS

« Do not install the Xantrex Battery in compartments
containing flammable materials, or in locations that
require ignition-protected equipment. This includes any
space containing gasoline-powered machinery, fuel
tanks, orjoints, fittings, or other connections between
components of the fuel system. This equipment contains
components that tend to produce arcs or sparks.

« Do not install the Xantrex Battery in a zero-clearance
compartment. Overheating may result.

Failure to follow these instructions can result in death, serious
injury, or equipment damage.

~

i

1

Select a location for the battery thatis <(
stable, clean, cool, dry, and well-

ventilated.

U

= Maintain an ideal operating
ambient temperature range of
59 to 77°F (15 to 25°C).
Temperatures below this range
can reduce system
performance. Temperatures
above this range can reduce
battery cell life and reduce
system performance.

m Having a nearby heat source
can cause premature wear on
the cells inside and earlier
disconnects during charge and
discharge scenarios where the
battery produces some heat
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internally.

m Having a cooling source
pointed at the battery can
reduce ideal charging
scenarios where the battery
should ideally be warmer.

Map out the location of your batteries
with a simple wire diagram for pre-
planning purposes. The cables
between the batteries and all other
components should be as short as
possible. Having shorter cables will
reduce the voltage drop throughout
the system allowing better
performance and reliability of your
power system.

= Include all the components on
your wire diagram, specifically
DC protection devices and
major connection points.

m Also take into consideration
where the other components
will be installed in relation to
the batteries to account for
cable bending as well as ease
of access to components once
they are installed

10

Xantrex Lithium-ion Battery Owner's Guide



3.0 Mounting the Battery

3.0 Mounting the Battery

AWARNING

HEAVY EQUIPMENT

Always use proper lifting techniques during handling and
installation. A two-person lift may be required to prevent personal
injury.

Failure to follow these instructions can result in death, serious
injury, or equipment damage

To mount the Xantrex Battery:

1. Select an appropriate mounting location inside your
vehicle or vessel.

2. Mount the battery upright (top label pointing up as shown
in the cover page).

a. Ona horizontal surface such as the floor (ideal)

3. Alternatively, you can mount sideways with the side label
pointing up.

4. Ensure that the battery is secured according to local
regulations. For securing a marine battery according to
local regulations, refer to 33CFR 183.420 and ABYC E-10
-10.7. For securing an RV battery according to local
regulations, refer to ANSI-RVIA LV standard clause 2-3.

Figure 4 Approved Orientations

NOTICE

GENERAL PRECAUTION

Do not mount the Xantrex Battery in an area subject to high
vibration or physical shock.

Failure to follow these instructions may reduce the life of the
battery.

4.0 Placing the Battery Safely

Position the battery and devices that will connect to the battery
in a way that the battery cables avoid sharp bends. Follow the
bend radius recommendation below. Aside from battery cables,
it is good practice to apply the same bend radius to
communication cables as well.

Figure 5 Bending Radius
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TIPS:

m A cable’s bend radius should be no less than eight (8)
times the outside diameter of the cable used. More
specific details can be supplied by the cable and wire
manufacturer for your specific scenario.

m As itis not normally possible to have such a large bend
radius in many installations due to limited space, getting
as large a bend radius in as much as the space allows is
ideal.

975-1165-01-01
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5.0 Installing DC Protections for the Battery

5.0 Installing DC Protections
for the Battery

Battery protection devices such as properly rated DC fuses,

DC disconnect devices, or DC breakers are required to protect

the battery from overcurrent scenarios. Here are some basic
definitions:

m (A)DC fuses are fuses specifically rated for DC and
come with their own fuseholders. Fuses are replaced
when they blow. Fuses are installed together witha DC
disconnect device. See Figure 6 below.

m (B)DC disconnect devices are binary switches that are
either open (OFF) or closed (ON) to stop or allow DC
current to flow, respectively.

m (C)DC circuit breakers or simply DC breakers are arc-
reducing electromechanical switches that trip (open fast)
with overcurrent and are reset (closed) manually. See
Figure 7 below.

T n2 ] |

A B C

e RN - J
IMPORTANT:

m The battery protection device should be installed inline
with the positive cable of the battery.

m |deally the protection device should be installed as close
as practicably possible to the positive terminals of the
battery.

= /\ Do not manually operate these protection devices
while there are active DC loads and/or charging devices
connected to the DC bus. For example, an engine
mounted alternator that is connected to the DC bus may
sustain damage if the protection devices are closed and
opened while in operation. Turn off the engine first.

Figure 6 DC fuse and DC disconnect

A\ INSTALLATION AND SAFETY COMPLIANCE
SUMMARY
m Overcurrent Protection (OCP)

» Forlithium-ion batteries, select an OCP device with
an Interrupt rating of at least 5,000 A per 100 Ah of
capacity, or the maximum short-circuit current,
whichever is greater.

« OCP devices must also be rated for the maximum
system voltage.

m  Maximum Short-Circuit Current (SCC)

« Inthe event of BMS failure, the maximum short-
circuit current available from the battery is 10,000 A.

« All OCP devices, cabling, and connectors must be
selected to safely withstand or interrupt this current.

12

Xantrex Lithium-ion Battery Owner's Guide



6.0 Connecting the Battery Cables

6.0 Connecting the Battery
Cables

AWARNING

FIRE HAZARD

Use only stranded, copper wire rated minimum 75 °C (105 °C for
marine installations). Make sure all DC connections to the
Rebling connector terminals (see Figure 9 below) are tightto a
torque of 6013 in-lb (or 6.7£0.35 N-m) of force. Loose
connections will overheat. Too much torque may crack the
Rebling connector terminals.

Failure to follow these instructions can result in death, serious
injury, or equipment damage.

NOTICE

REVERSE POLARITY

m Check cable polarity at the Xantrex Battery before making
the final DC connection. Positive must be connected to
positive; negative must be connected to negative.

m Reversing the positive and negative battery cables will
blow a fuse in the Xantrex Battery and void your warranty.
Failure to follow these instructions can result in equipment
damage.

To secure the battery cable to the battery terminal using
the Rebling connector:

1. Make sure the battery is tumed off. See BMS Operations
on page 23 for instructions on how to operate the Power
push button.

m Ensure all other DC sources have been powered off
and disconnected.

m Disconnect the 12-pin Deutsch connector from the
battery.

2. Attachusing a 5/16" (or 3/8") single hole lug, the negative
(-) battery cable to the negative (-) battery terminal of the
cable-mounted keyable plug. Review Figure 9 for proper
routing including feeding the cables through the boot and
stacking the terminal hardware. Tighten the bolt to 603 in-
Ib (or 6.74£0.35 N-m).

3. Install your DC-rated circuit protection device ( Figure 9)
in line with the positive battery cables. The device MUST
be in open position.

IMPORTANT: Postpone this step if you are planning a
parallel battery installation. See Parallel Installation Steps
on page 1.

4. Attach the protected positive (+) battery cable to the
positive (+) battery terminal of the cable-mounted keyable
plug. Review Figure 9 for proper routing including feeding
the cables through the boot and stacking the terminal
hardware. Tighten the bolt to 60£3 in-Ib (or 6.7+0.35 N-m).

5. Reassemble the cable-mounted keyable plug by

encapsulating the key assembly with the top and boot.

Remove the red screw tip cover from the key screw.

7. Align the connector to its mate on the battery and turn the
key lever clockwise to fasten the connection until the lever
stops. Do not apply excessive force.

S

0eo0 000 000 000

Geo 00606 000

IMPORTANT: Postpone this step if you are planning a
parallel battery installation. See Parallel Installation Steps
on page 1.
Figure 8 Cable-mounted keyable plug
S

TIP: Separate the top (A) from the boot (B) as shown to expose the
key assembly which contains the battery terminals.

NOTE: The cable-mounted keyable plug doubles as a protective
boot that securely attaches the battery cables as an assembly to
the battery terminals.

Figure 9 Rebling Assembly

battery cable

terminal bolt

lock washer

cable ring lug

Rebling connector terminal

T mO|O|wm| >

DC-rated circuit protection device e.g. battery breaker

975-1165-01-01
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Parallel Installation

This section provides instructions for installing two to four
batteries in parallel to increase power capacity for robust
applications in your RV, truck, or vessel. This sections contains
the following topics:

Parallel Installation Steps ... ... 15

14
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Parallel Installation Steps

Parallel Installation Steps
IMPORTANT:

m Batteries must be of the same make, model, and age for all batteries connected in parallel.

m Before connecting batteries together, verify independently using a multimeter that each battery is charged to 100% SoC. The
open terminal voltage should be within 0.05VDC of each other at the point of connection. This procedure helps ensure that
there is minimal current flow and sparking between batteries. Note that you can also use the Xantrex App to provide a reading
of SoC information. Nevertheless, a voltage measurement using a multimeter must be taken to ensure there is as little
voltage between the terminals as possible.

NOTICE

EQUIPMENT DAMAGE
Do not connect batteries in series.
Failure to follow these instructions can result in equipment damage.

Figure 10 Parallel batteries

PARALLEL SERIES
YES NO NOTE: Keep the cables between batteries and ground cables the same lengths

for optimal performance and to ensure equal discharging and charging.

This is for illustration purposes only.

How to connect batteries in parallel:

AWARNING

FIRE HAZARD

Make sure all DC connections to the common positive bus terminals are torqued according to the bus terminal manufacturer's torque
specifications. Loose connections will overheat. Too much torque may damage the terminals.

Failure to follow these instructions can result in death, serious injury, or equipment damage.

1. Ensure that DC protection device (such as a DC fuse and disconnect or a DC breaker) is opened or disconnected before
starting.

2. Turn OFF all batteries using the power push button on the battery.

3. Install and secure the new batteries in their location.

NOTE: With the locations ensure as minimal length, joints, and size variation is made between the cables connecting the
terminals of the batteries.

4. Attach the battery cables to the first Rebling connector as instructed in
the previous section. Do the same for the second Rebling connector.

5. Connect the battery positive cable end from the first Rebling connector
to the common positive bus.

975-1165-01-01 15



Parallel Installation Steps

6. Then connect the battery positive cable from the second Rebling
connector to the common positive bus.

NOTE: If more than two batteries are being connected, ensure a
consistent connection method is used for connecting the batteries.

7. Connect the battery negative terminal from the first Rebling connector to
the common negative bus.

8. Then connect the negative positive cable from the second Rebling
connector to the common negative bus.

NOTE: If more than two batteries are being connected, ensure a
consistent connection method is used for connecting the batteries.

9. Install your DC-rated circuit protection device in line with the common
positive bus.

NOTE: In parallel installations, one DC-rated protection device may
protect only two batteries as shown. In the case of a third or fourth
battery, a second protection device must be installed.

10. Connect the final connection cables from the common negative bus to
its termination point on the charging device and from the remaining
positive terminal of the DC-rated circuit protection device to its
termination point on the charging device.

11. Attach the cable-mounted keyable plug to the battery terminals of the
first battery by turning the key lever clockwise. Do the same for the C
second battery.

12. Double check all connections for any reverse wiring or incorrectly connected batteries.
13. Ensure all battery terminals are torqued correctly according to specifications.

NOTE: Double check all your wiring between batteries for any reversed cables. Check the DC protection device/s for the
correct polarity as well.

14. Turn ON all the batteries using the power push button on the battery.

NOTE: Wait for all batteries to be fully turned on before proceeding to connect to the main system by closing the DC
disconnect or DC breaker. You may observe that when one battery is turned on, other connected batteries will be
activated as well.

16 Xantrex Lithium-ion Battery Owner's Guide
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12-Pin Deutsch Connector Designations

Communication Installation

This section contains instructions for other functions that can be
used in vehicle systems providing additional performance and
usage scenarios. These functions need to be connected through
the 12-Pin Deutsch connector. This sections contains the
following topics:

12-Pin Deutsch Connector Designations _________.......... 18

12-Pin Deutsch Connector
Designations

The supplied 12 Pin Deutsch Connector needs to be installed in
order to power the BMS of the battery. 12V power needs to be
supplied to pin 3 (pos) and pin 6 (common return).

Figure 11 Deutsch connector Figure 12 Battery Deutsch
harness connector receptacle

/l

12

EQUIPMENT DAMAGE
Incorrect wiring and pin assignments may lead to equipment
malfunction and/or damage.
Failure to follow these instructions can result in equipment
damage.
Table 1 Pin reference guide
Pin # . . .
Color | Function Signal Feature Description
1 Red |Engine Running [Input High |< Tum the battery from OFF to ON state.
Input (12v) « If the internal contactor is closed then it shall wait two
seconds before Pin 2 shall go high. (If the signal to Pin 1
is removed, Pin 2 shall also drop immediately.)
2 | Orange | Alternator Output If the internal contactor is closed and the battery pack
Activation Output | High (12V) [ needs to open it (due to a fault), the BMS will set the
(FCC Enable) Alternator Activation output low (0V) to turn off the
alternator, wait two seconds, and then open the internal
contactor.
3 Grey |12VDC input Input /\ This wire requires a 12VDC external power supply in
(power) 12VvDC order to operate the internal BMS
nominal,
fused 5A
4 Grey | Push button wire 2| Return Push button wire 2 (momentary switch)
in (return) Power on this pin for certain times and sequences can
perform the following actions:
* Power the Unit O
« Power the Unit OFF
« Enter Maintenance Mode
« Clear Faults
« Other Maintenance Features.
5 Black |LED output Output On/Off LED output
(12v)
6 Black |LED and BMS Return Common return for remote on/off LEDs and BMS power
power return input
7 | White [CAN High COMM CAN/RV-C High
8 Blue [CAN Low COMM CAN/RV-C Low
9 Black |Low SOC Output Low SOC alarm:
alarm / Intelligent | (12V) This pin will pulse a high signal for one (1) second every
Generator Start twenty (20) seconds when the battery 21% > SOC >11%.
The pin will pulse for one (1) second every five (5)
seconds when the battery SOC = 11%. The pin will be
held high when the SOC < 10%.
Intelligent Generator Start:
The intelligent generator start option is only configurable
using the SOC gauge (881-0268-01). Default operation is
when the battery SOC < 20% the signal shall go high until
the SOC >80% of the battery. These thresholds can be
changed using the SOC display.
10 | Violet |Charge Output Working in conjunction with Pins 1 and 2. When the
Percentage PWM engine running signal is detected high and pin 2 has
(control of enabled the alternator this pin shall produce a control
voltage) signal that is compatible with Xantrex Alternators.
11 | Brown | Contactor Output High signal when contactor is closed
state/Aux output | (12V)
12 | Yellow | Shore Charge Input High |+ Turn the battery from OFF state to ON state.
Signal input (12v) « Activates the internal heater and logic in cold
environments.
« Indicate to the battery that shore power is present on the
C Bus.

975-1165-01-01
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ON FIRST USE

This section includes instructions for the Xantrex Battery's
initial setup after installation and prior to operating the battery.
This section includes:

Initial Setup ... o ..

Initial Setup

Before using the battery (or batteries) for the first time, itis

necessary to complete an address claim procedure. This step will

ensure the battery (or all batteries) in the RV-C network are
properly recognized and configured.

Address Claim Procedure

a. Identify the LED Flash Pattern: Upon first use, the battery
(or batteries) will require an address claim, which is
indicated by the battery LED flashing in a pattern of 2 fast
flashes followed by 5 slow flashes.

b. Prepare the RV-C Network:

m Ensure that all batteries in the RV-C network are ON
and connected to the network.

m Ensure the CAN network is terminated properly.

c. Initiate the Address Claim:

m To begin, press the pushbutton on the battery you
want to designate as the Parent battery for 1 second. If
there is only one battery you only need to observe the
next point.

m The LED will flash briefly and then turn solid,
indicating that the address claim for that battery is
complete.

m Repeat this process for all Child batteries in the
network, if applicable.

975-1165-01-01
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BMS (Battery Management System) Features

Operation BMS (Battery Management
System) Features

This section includes descriptions of the different modes and Figure 13 Xantrex App Home screen

settings of the Xantrex Lithium-ion Battery. This section

includes:

BMS (Battery Management System) Features .............. 21
The XantreX AP ... 21

BMS Operations ... ... .. ... 23
Power Button ... .. 23
Cold Ambient Temperature Operation ___..................... 23
Hot Ambient Temperature Operation ......................... 23
XtendMode .. . .. 23
Transport Mode ... ... 24
RecoveryMode ........ ... oo 24
Recovery Mode for Older Software __.._......_............... 25

The Xantrex App

The battery has a built in BLE (Bluetooth Low Energy ) module
for basic communication and troubleshooting with the battery.
The BLE module app (the Xantrex App) can be found by
searching for "Xantrex App" on the Play Store or the App Store
respectively.
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Monitor
Figure 14 Monitor tab

Overview
Figure 15 Overview tab

Setting Description Setting Description
State of | Measure of the internal amount of charge in the battery Device Model Name Unique hardware ID
Charge Product Serial Number The serial number of the battery
Voltage | The internal voltage of the battery pack Hardware Version Internal revision of the battery
Current | The amount of current flowing through the BMS. (-) Software Version Software revision of the BMS.
Value is a discharge of the battery, (+) Value is a Xantrex App Version The revision of the application
recharge current.
Power | The amount of power flowing through the BMS. (-) Value
is a discharge, (+) Value is recharge. Alerts
Batt. The temperature of the cells inside of the battery. The Xantrex App will highlight any event that is detected in the
Temp battery or the BMS. The alert will also display a suggestion for

correcting the detected event. See Troubleshooting on page 28.

975-1165-01-01
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BMS Operations

BMS Operations

Power Button

| Power push button for ON | OFF
Y, >2sec ON | MAINTENANCE. The push

I button is a multi-function button
&

3-5sec Mantenance that must be held down for
specified durations to complete
| > 10 sec OFE each action.

o a. Press the push button for
more than two (2) seconds
from OFF |
MAINTENANCE mode to
turn the battery ON.

b. Press and hold the push button for 3-5 seconds during
ON mode and this will put the battery to MAINTENANCE
mode. This disconnects the cells and reduces the idle
power consumption of the battery.

c. Press and hold the push button for more than ten (10)
seconds during either ON or MAINTENANCE mode and the
battery will turn OFF.

/\ Keep the battery ON after successfully mounting and
integrating it into a power system. The system does not need

to be put into storage if a consistent charging source is
available. If there is no charging source available then follow
the directions in the storage section.

Cold Ambient Temperature
Operation

During cold temperature recharge, if the internal cell
temperature is below 32 °F (0 °C) the Xantrex Battery BMS will
disconnect the cells from the terminals until the internal
temperature has risen above 40 °F (4 °C). This will prevent
damage to the cells.

If pin 12 is held high, then the battery shall activate its internal
heater when the cell temperature is below 40 °F (4 °C).

NOTE: If no charge source is available the battery shall
discharge into itself consuming backup time keeping the cells
warm if pin 12 is kept high.

Hot Ambient Temperature

Operation

The Xantrex Battery can operate up to 133 °F (55° C) while
recharging or discharging the battery.

NOTE: Discharging and recharging the battery will produce a
limited amount of heat inside the battery. Be aware that in high
ambient temperature environments, repeated disconnections
are likely, especially if the battery is under high loads or
recharge current.

Xtend Mode

When the battery's SOC drops to 10%, the Xtend mode
automatically disconnects the battery from the DC Bus. To
reconnect the battery to the DC bus, press the remote
pushbutton for more than 1 sec.

If pin 1 or pin 12 is high when the battery reaches 10% SoC,
then the battery will not disconnect and continue discharging.

NOTE: If no charge source is available the battery shall
discharge into itself consuming backup time.

The battery can also be manually put into a very low power state
ideal for storage purposes. The battery automatically goes into
OFF state if any of the conditions are met:

If the battery has been in any fault state without any interaction
for more than 8 hours excluding the following Faults; B: Serial,
C: UT, P: HEAT, and P: IN-H.

NOTE: A pin 1 or pin 12 high will override the 8 hour timeout and
will not put the battery to OFF state until the pack has reached
85% of nominal voltage (40.8V 51V Nominal).

Troubleshooting
Providing a 12VDC power source to pin 12 will wake the
battery.
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BMS Operations

Transport Mode
Transport Mode is designed to limit the depth of discharge for
the battery or batteries when charging availability is uncertain
for an extended period, such as when the RV is parked on a
dealership lot. This helps preserve battery life and prevent deep
discharge.
To enable Transport Mode, an SOC (State of Charge) Display is
required. See the table below for a compatible device.
Follow these steps to activate:

a. From the main page, press and hold the Ok button until

the screen switches to the App Status screen.
Figure 16 Access App Status

b. Onthe App Status screen, press and hold the right arrow
button until the Transport Mode screen appears.

Figure 17 Navigate to Transport Mode

App Status Transport Mode

c. Onthe Transport Mode screen, choose one of the
following low SOC cutoff options: 10%, 60% (for
example), or 90%. The default value is 10%.

Figure 18 Select Low SOC Cutoff

Transport Mode Transport Mode

NOTE: For extended periods without a reliable charging
source or long-term storage, it is recommended to set the
cutoff to 60% or 90% to help preserve battery health.

/\ To exit Transport Mode, set the cutoff to 10%.

SOC Display Compatibility
Match your battery with a compatible SOC Display device.
Contact your Xantrex dealer to order.

Battery Part
Number

Compatible SOC Display Part
Number

884-0100-51-XXXX |881-0268-11

Recovery Mode

NOTE: For software version v04.01.00 BN0O0OO and up.

If your battery becomes severely over-discharged, it may need
to be recovered with a regulated charge from the system itself.
Recovery Mode ensures that the battery is charged safely by
limiting the amount of incoming current. This mode will
automatically engage if shore power is present and there is at
least 54V at the battery's DC terminals.

/\ The battery will exit Recovery Mode automatically.

975-1165-01-01
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BMS Operations

Recovery Mode for Older Software c. Select Recovery Mode on the required battery.
NOTE: For software older than version v04.01.00 BN00OO. Figure 21 Enable Recovery Mode

Follow these steps:
a. Place the screeninto Advanced Mode.
Figure 19 Access Application Settings

Recovery Mode

Application Status

Starting from PACK 2 Cell Details screen, press| Recovery Mode enabled.
the F1 button to enable Recovery Mode.

Press the following buttons in succession
[F4>>F3>>0k>>F2>>F1] until the screen
changes to Application Settings.

Press and hold the Ok button until the screen
changes to Application Status.

Application Settings

Use the Down button to select Display Mode,
press the Ok button and select from Basic to
Advanced using the arrow buttons.

b. Navigate to the Cell Details screen.
Figure 20 Cell Details screen

Press the Ok button to save the Advanced
setting.

Icon Reference

Press the Right arrow button to move to another
screen.

PACK OVERVIEW
JRRENT CELL TEM

Press the Right arrow button. | Press the Right arrow button.

PACK 1 CELL DETAILS PACK 2 CELL DETAILS

Recovery Mode

Press the Right arrow button. | PACK 2 Cell Details screen
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Troubleshooting and
Maintenance

This section will help you narrow down the source of any
problem you encounter. Before contacting customer service,
please work through the steps listed in Pre-service Checklist on
page 27. This section includes:

Pre-service Checklist .......................................... 27
Troubleshooting .. ... . ... ... 28
Battery Maintenance Guideline ......................... .. ... 31
Battery Storage Guidelines ... ... 32

Storage Instructions for Short Durations ..................... 32

Storage and Maintenance Instructions for Long Durations . 32
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Pre-service Checklist

Pre-service Checklist

AWARNING

ELECTRICAL SHOCK OR BURN HAZARD

Do not disassemble the Xantrex Battery. It does not contain any
user-serviceable parts. Attempting to service the Xantrex Battery
yourself could resultin an electrical shock or burn.

Failure to follow these instructions can result in death, serious
injury, or equipment damage.

NOTE: To obtain service go to Contact Information on page 2.

Prior to obtaining service, see below:

1.

Check for any error codes or alert conditions displayed on
the Xantrex App. If available, check the connected SOC
Display for error codes.

As soon as possible, record the conditions at the time the
problem occurred so you can provide details when you
contact customer service for help. Include the following
information:

m What loads the Xantrex Battery was running

m  What the battery condition was at the time (voltage,

etc.)if known
Recent sequence of events

= Any known unusual power factors from the source

such as low voltage

m  Whether any extreme ambient conditions existed at

the time (temperature, vibrations, moisture, etc.)
If your Xantrex Battery is not displaying an error code,
check the following to make sure the present state of the
installation allows proper operation:

m Take screen shots of the Xantrex App screens and

alert notifications from your smart device.

m s the lithium-ion battery located in a clean, dry,

adequately ventilated place?

m Are the battery cables adequately sized as

recommended in the guide?
Is the battery in good condition?

m Are all DC connections tight?

m Are the configuration settings correct for your

particular installation?

m Are all disconnects and DC breakers closed and

operable?

m Are there any blown fuses in the installation, if any?
Contact customer support for further assistance. Please
be prepared to describe details of your system installation
and to provide the model and serial number of the Xantrex
Battery.
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Troubleshooting

Troubleshooting

Event / Error Description

Solution

Excess charge current

Reduce the charging current to the battery from all charging sources. This includes
inverter/chargers, DC-DC chargers, battery chargers, solar charge controllers,
alternators, and other higher potential batteries.

Excess battery load(s)

Reduce discharging current from the battery by reducing load consumption. This
includes, inverters, DC-DC loads, hotel loads, idle power electronics, and other
lower potential batteries.

System Short Circuit

Disable all battery connected systems and check for a system wide short circuit.
Do not turn on the battery if a short-circuit is suspected.

Internal battery error

Disconnect the battery from the Deutsche connector and the Rebling connector
and then power cycle the battery by turning it OFF and then ON.

If the error persists, contact technical support.

Internal temperature sensor error

Power cycle the battery by turning it OFF and then ON.
If the error persists, contact technical support.

Cell voltage too high

An internal battery cell has been overcharged in the battery. Remove power by

disconnecting all charging sources and wait for the error to resolve by itself. If the
error persists check that all charging source maximum voltages are inline with the
battery. If the error still persists, reduce charging voltage to the battery by 0.2VDC.

If the error persists, contact technical support.

Cell voltage too low

An internal battery cell is over discharged. Disconnect all loads connected to the
power system. Check your charging source and be sure to use an approved
charging source such as a Xantrex charger or inverter/charger.

Connect an external charging source to the battery and turn the battery ON. It
should receive a small amount of charge to begin recovering the battery.

Battery voltage too high

The battery has been overcharged. Remove by disconnecting all charging
sources and check the charger settings to ensure that a compatible battery type
has been configured such as LFF.

If the error persists, contact technical support.

Battery voltage too low

The battery has been over discharged. Charge the battery and check the Low
Voltage Disconnect setting on the inverter/charger or other loads that have the
ability to self disconnect from the DC bus.

If the error persists, contact technical support.

Battery is too hot to charge

The battery is too hot to operate correctly during its charge cycle. Decrease the
ambient heatin the immediate battery environment, if possible or check for other
environmental causes and safely remove the cause.

Battery is too hot to discharge

The battery is too hot to operate correctly during its discharge cycle. Decrease the
ambient heat in the immediate battery environment, if possible or check for other
environmental causes and safely remove the cause.

Battery is too cold to charge

The battery is too cold to operate correctly during its charge cycle. Increase the
heatin the immediate battery environment by safely introducing a heat source.
The battery has an internal heating pad that can be activated when pin 12 is
held high on the Deutsche connector. Refer to Cold Ambient Temperature
Operation on page 1 for clarifications.

Battery is too cold to discharge

The battery is too cold to operate correctly during its discharge cycle. Increase the
heat in the immediate battery environment by safely introducing a heat source.
The battery has an internal heating pad that can be activated when pin 12 is
held high on the Deutsche connector. Refer to Cold Ambient Temperature
Operation on page 1 for clarifications.

975-1165-01-01
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Troubleshooting

Event / Error Description Solution

Battery temperature differential is too high during Leave the battery at room temperature for several hours. This is caused by the
charging battery having its cells at drastically different temperature measurements. Check
for any external heat source that may be affecting the battery temperature.

If the error persists, contact technical support.

Battery temperature differential is too high during Leave the battery at room temperature for several hours. This is caused by the
discharging battery having its cells at drastically different temperature measurements. Check
for any external heat source that may be affecting the battery temperature.

If the error persists, contact technical support.

BMS temperature is too high during charge or The battery is too hot to operate correctly during its cycle.

discharge Decrease the ambient heatin the immediate battery environment, if possible. Or
check for other environmental causes and safely remove the cause.
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Troubleshooting

Figure 22 LED on Remote

P

Gl |

A
)

Remote LED - fast or slow flashing to indicate an event or error

Pushbutton

Flash Pattern SoC Display Error Code Solution
gLl > i‘/
-;Fé!,‘ - BL./ - Full Abbreviated Description
' e
2 2 Recovery Recovery Critical error Enable recovery mode as described in "Recovery Mode" or
Needed "Recovery Mode for Older Software" sections.
) Hardware error Disconnect the 12 pin Deutsch connector and power cycle
2 3 g‘;ntagtw ETR'C:TR the battery by turning it OFF and then ON. If the error
ose ose (Contactor closed) . .
persists, contact technical support.
c . HUR : CNTR Hardware error Disconnect the 12 pin Deutsch connector and power cycle
2 4 Uontag or Open the battery by turning it OFF and then ON. If the error
pene pen (Contactor open) . .
persists, contact technical support.
5 5 Thermal High temperature The battery is approaching its thermal limits. Reduce the
Harning warning charge or discharge current and allow the battery to cool.
2 5 n/a n/a Address claim required Follow the steps described in “Initial Setup"on page 20.
2 6 Thermal Fault High temperature error The battery has exceeded its thermal limits. Remove all
loads and charge sources, and allow the battery to cool.
3 1 BMS Booting B:Booting | BMS boot in progress The BMS is bgotlng. Waltforthe_ boot sequence to finish. If
the error persists, contact technical support.
BMS Reboot The BMS is requesting to be rebooted. Power cycle the
- B:Reboot
3 2 |Required eboot | BMSbootrequest battery by turning it OFF and then ON.
BMS . BMS Communication
3 4 Communication B:COM error
BMS Failed to |,. _. . Disconnect the 12 pin Deutsch connector and power cycle
3 5 B:Failed BMS failed boot error
Boot the battery by turning it OFF and then ON. If the error
3 7 |eMs Cell on |BiFault BMS General error persists, contact technical support.
4 1 gs;;unica“on C:CoM Cell Comm error
The battery is too hot to operate correctly.
4 2 g:;le%i:re c:oT Cell is too hot event Dec.rease the'amble.nt heatin the immediate bgttery
p environment, if possible or check for other environmental
causes and safely remove the cause.
) An internal battery cell has been overcharged in the battery.
Cell Over . Cell voltage too high . ] ]
4 3 Voltage c:ov event Disconnect all charging sources and wait for the error to
resolve itself. If the error persists, contact technical support.
The battery is too cold to operate correctly.
Cell Und .
4 4 T:mpep:ts:e c:ur Cell is too cold event Increase the heatin the immediate battery environment by
safely introducing a heat source.
An internal battery cell is over discharged in the battery.
Ccell Under . Cell voltage t0o low DlsconnecF all loads connected to the power system. Check
4 5 Voltage c:uv event your charging source and be sure to use an approved
charging source such as a Xantrex charger or
inverter/charger.

975-1165-01-01

30


https://xantrex.com/library/lithium-ion-batteries/xantrex-12v-310ah-lithium-ion-battery/battery-recovery-procedure/
https://xantrex.com/library/lithium-ion-batteries/xantrex-12v-310ah-lithium-ion-battery/battery-recovery-procedure/

Battery Maintenance Guideline

Flash Pattern SoC Display Error Code Solution
\/1 4 Al : v
-y | oy~ Full Abbreviated Description
1 » ; «
. The number of fault-clearing attempts has been exceeded.
4 6 Ei;;ugier”de C:0verride | Cell override exceeded | Ensure the battery is within the normal operating voltage
and temperature range.
5 1 Pack Heating |P:Heat Pack heating in progress | Battery is heating up. FYl only, no action required.
5 2 Pack Self P In-H Pack internal heating in | Battery is heating due to internal power. FY| only, no action
Heating progress required.
Apply either a 12V signal to Pin 1 or Pin 12 then press the
Power button or charge the battery thus applying power to
the Rebling connector.
5 3 Pack Low SOC [P:LowSOC Low SoC event
If SOC Low error occurs at 0% SOC, immediately charge
the battery and press the Power button to clear the error (30
seconds).
Disconnect all charging sources or loads to reduce the
Pack Over ) charging or discharging current from the battery,
5 4 Current P:0C Excess Current event respectively.
See NOTE below.
The battery has been overcharged.
Disconnect all charging sources and check the charger
5 5 Pack Over POV Battery voltage too high | settings to ensure that a compatible battery type has been
Voltage ’ event configured, thatis, LFP. If the error persists, contact
technical support.
See NOTE below.
The battery has been over discharged.
Pack Under . Battery voltage too low Chgrge the battery and check the.Low Voltage Disconnect
5 6 Voltage P:uv event setting on the Xantrex charger or inverter/charger or the
SOC gauge, if available. If the error persists, contact
technical support.
Battery operating limits have been exceeded. Ensure the
6 2 g?:ﬁ?t Safety override battery is within the normal operating voltage and
temperature range.

NOTE: The battery will automatically reconnect to the DC bus 30 seconds after a Battery Overvoltage or Battery Overcurrent fault.
If the fault re-occurs again within 24 hours the battery will lock-out.

An overvoltage condition will automatically reset as long as the cell voltage drops below a safe threshold and the battery detects an
RV-C enabled charger on the CAN network (e.g., Freedom EX 4000). If no CAN-enabled charger is detected, the system will enter
a lock-out state as described above.

/\ To clear a lockout, you can either press the pushbutton on the battery or use the SOC display to manually clear the fault.

Battery Maintenance Guideline

The Xantrex Lithium-ion Battery system is designed to require the least amount of maintenance as possible. The battery and
internal BMS are contained in a sealed device and do not require disassembly for maintenance reasons.

In general, to properly maintain the battery, follow the storage guidelines in the following sections.

If the battery/ies are in regular use, then it is recommended that the battery/ies be fully charged a minimum of once per two weeks
in order for the BMS to recalibrate its State of Charge (SoC) setting. This process also ensures that the SoC meter maintains its
accuracy.
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Battery Storage Guidelines

Battery Storage Guidelines

In order to keep your Xantrex Lithium-ion Battery at peak performance and at its healthiest state, you have to store it according to
proper storage conditions and also maintain it with proper care.

Storage can be short term, such as less than one month or long term, such as more than months.

Table 2 Storage specifications

Term Temperature Humidity
<one week —4 to 113°F (—20 to 45°C) <85%RH
<one month 14 to 113°F (-10 to 45°C) <85%RH
< months 50 to 77°F (10 to 25°C) <85%RH
> months * 50 to 77°F (10 to 25°C) <85%RH

* For long term duration storage the battery should be kept in a particular charged state such as, 13.2V, ~50% SoC, and stored at the recommended storage specifications shown above.

Storage Instructions for Short Durations

1. Fully charge the battery.

2. Turn off the battery (see BMS Operations on page 23).

3. Keep the battery in an environment according to Battery Maintenance and Storage Specifications.

Storage and Maintenance Instructions for Long Durations

1. Reduce the battery state-of-charge (SoC) to 50% +10% which is approximately 52.8V for a 51V battery.
2. Turn off the battery (see BMS Operations on page 23).

3. Keep the battery in an environment according to Battery Maintenance and Storage Specifications.

4,

Every months maintain the battery by charging it to 100% SoC, then discharging the battery to low voltage cutoff (LVC) level,
then charging it back to 50% £10% SoC.

NOTICE

RISK OF BATTERY DAMAGE
Do not charge the battery in ambient temperature below freezing.

Failure to follow these instructions can result in damage to the battery and may void the
warranty.
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Electrical and Physical Specifications ...................... 34
Regulatory Approvals ... ... .. ... 34
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Electrical and Physical Specifications

Electrical and Physical Specifications

Table 3 Specifications
Feature 884-0100-51

Nominal Capacity 100Ah
Nominal Voltage 51.2V
Charging Voltage (max) 57.6V
Float Voltage 56.0V
Low Battery Cutoff Voltage 44 .8V
Recommended Charge Current <80A
Max Charge Current (continuous) 225A
Recommended Discharge Current <80A
I(\:I;iﬁtajg:z;ge Current 225A
Max Short-Circuit Current (SCC) 10,000A
Max Pulse Discharge Current < 500A for 1 second and < 250A for 10 seconds
Internal Impedance <6mQ
Weight 117Ibs (53.1kg)

216x89x11.7in

LxWxH (550 x 225 x 298 mm)
IP Rating IP69K
Charging Temperature 32-131°F(0-55°C)
Discharging Temperature -4 -131 °F (-20 -55 °C)

Table 4 Product dimensions
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Regulatory Approvals

Battery LiFePO4 Certified Cells: File MH61463; Model GBS-LFP100Ah-E

Safe
v Model 884-0310-12-01; Model 884-0410-12-01 conforms to ANSI/CAN/UL 1973 3rd Edition
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