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About This Guide

Purpose

Scope

Audience

Organization

975-0239-01-01

The purpose of this Installation Guide is to provide explanations and procedures
for installing the XW Power System.

The Guide provides safety guidelines, detailed planning and procedures for
installing the XW Inverter/Charger and related system components (the “ XW
Power System”). It does not provide details about configuration, operation,
maintenance or troubleshooting. See the Operation Guide or Owner’s Manual of
each device for thisinformation. This Guide also does not provide details about
particular brands of batteries. You need to consult individual battery
manufacturers for thisinformation.

The Guide isintended for anyone who needs to install the XW Power System.
Installers should be certified technicians or electricians.

This guide is organized into four chapters and three appendices.

Chapter 1, “Introduction” lists and describes the components and basic features of
the XW Power System.

Chapter 2, “Inverter/Charger Installation” describes how to mount and install the
XW Inverter/Charger, and the XW Power Distribution Panel and XW Conduit
Box.

Chapter 3, “Xanbus Network Installation” provides detailed information for
planning and installing the components necessary for network communication on
a Xanbus system.

Chapter 4, “XW Solar Charge Controller Installation” describes how to mount and
connect the XW Solar Charge Controller as part of the XW System.

Chapter 5, “XW System Accessories Installation” describes how to mount and
install the XW System Control Panel and the Automatic Generator Start.

Appendix A, “ Specifications” provides the electrical and environmental
specifications for the XW Series.

iii
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About This Guide

Appendix B, “Wiring Diagrams” illustrate the most basic configurations and are
for reference only. Specific installations may require additional equipment to meet
national or local electric codes. Ensure all safety requirements are strictly
followed.

Appendix C, “Alternate System Configurations’ provides wiring diagrams for
inverter/charger installations that do not require use of the power distribution
panel and the XW Conduit Box.

Conventions Used

The following conventions are used in this guide.

A WARNING

Warnings identify conditions or practices that could result in personal
injury or loss of life.

A CAUTION

Cautions identify conditions or practices that could result in damage to
the XW Power System components or other equipment.

Related Information

Additional information about operating the XW Inverter/Charger, see the XW
Inverter/Charger Operation Guide (975-0240-01-01).

For more information about related components, refer to:

*  XW Power System Intallation Overview (975-0238-01-01)

*  XW System Control Panel Owner’s Guide (975-0298-01-01)

» XW Solar Charge Controller Owner’s Guide (975-0283-01-01)

o XW Automatic Generator Start Owner’s Guide (975-0307-01-01)

These guides are available at www.xantrex.com. Printed copies should be
included with the components.

For more information about Xantrex Technology, Inc. aswell asits products and
services visit www.xantrex.com.

975-0239-01-01
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Important Safety Instructions

A WARNING

This chapter contains important safety and operating instructions as required by
UL and CSA standards for inverters used in residential applications. Read and
keep thisInstallation Guide for futurereference.

975-0239-01-01

1

10.

11.

Before using theinverter, read all instructions and cautionary markings
on the unit, the batteries, and all appropriate sections of this manual.

Use of accessories not recommended or sold by Xantrex Technology Inc. may
result in arisk of fire, electric shock, or injury to persons.

Theinverter is designed to be permanently connected to your AC and DC
electrical systems. Xantrex recommends that all wiring be done by a certified
technician or electrician to ensure adherence to the local and national
electrical codes applicablein your jurisdiction.

To avoid arisk of fire and electric shock, make sure that existing wiring isin
good condition and that wireis not undersized. Do not operate the inverter
with damaged or substandard wiring.

Do not operate the inverter if it has been damaged in any way. If the unitis
damaged, see the Warranty and Product Information section at the end of this
manual.

This unit does not have any user-serviceable parts. Do not disassemble the
inverter except where noted for connecting wiring and cabling. See the
Warranty Section in the XW Inverter/Charger Operation Guide and other
component manuals for instructions on abtaining service. Attempting to
servicethe unit yourself may result in arisk of electrical shock or fire. Internal
capacitors remain charged after all power is disconnected.

To reduce therisk of electrical shock, disconnect both AC and DC power
from the inverter before attempting any maintenance or cleaning or working
on any components connected to the inverter. Turning off controls will not
reduce thisrisk.

The inverter must be provided with an equipment-grounding conductor
connected to the AC input ground.

Do not expose this unit to rain, snow, or liquids of any type. This product is
designed for indoor use only. Damp environments will significantly shorten
the life of this product and corrosion caused by dampness will not be covered
by the product warranty.

To reduce the chance of short-circuits, always use insulated tools when
installing or working with this equipment.

Remove personal metal items such asrings, bracelets, necklaces, and watches
when working with batteries.

This manual for use by qualified personnel only



Important Safety Instructions

Limitations on Use

WARNING: Limitations on Use

The XW Power System is not intended for use in connection with life support
systems or other medical equipment or devices.

Single-phase Operation Only

CAUTION

The XW4024-120/240-60, X W4548-120/240-60 and X\W6048-120/240-60 series of
Inverter/Chargers are designed and tested for operation with single phase, three wire
(120Vv/240V) AC sources and should not be connected to a three phase AC source.
Connecting the device to athree phase source may result in damage to the unit and any
loads connected to the Inverter/Charger.

Explosive Gas Precautions

1. Working in thevicinity of lead acid batteries is dangerous. Batteries generate
explosive gases during normal operation. Therefore, you must read this guide and
follow the instructions exactly before installing or using your inverter/charger.

2. Toreducetherisk of battery explosion, follow these instructions and those published
by the battery manufacturer and the manufacturer of the equipment in which the
battery isinstalled.

FCC Information to the User

Vi

This equipment has been tested and found to comply with the limits for a Class B digital
device, pursuant to part 15 of the FCC Rules. These limits are designed to provide
reasonabl e protection against harmful interferencein aresidentia installation. 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:

* Reorient or relocate the receiving antenna.
* Increase the separation between the equipment and the receiver.

»  Connect the equipment to acircuit different from that to which the receiver is
connected.

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

975-0239-01-01



Contents

Important Safety Instructions - - - - - - - - - - - - v
LimitationsonUse = === - - - cmcmmccmm e m e e m et e e e e a e e Vi
Single-phase Operation Only - - - - - - - - - - - - oo oo oo Vi
Explosive Gas PreCaltions - - - - - = = - = = = - 5o s o e e e e e oo Vi
FCCInformationtotheUser - -------- - -mmm oo oo Vi

1 Introduction

S = O Y g [ e L 1-2
System Diagram - - - - - = - - - - - o oo o oo 1-2
System Components and ACCESSOMES - - - - - = = === === - o oo oo 1-3
XW Inverter/Charger - -----------c oo i o e e oo 1-3
XW Conduit BOX == - === === m oo s o e oo oo e e oo 13
XW Power Distribution Panel Panel and XW Conduit BOX - ---------------------------- 14
XW Connection Kit for INV2 - ----cmmmmm e e e e e oo 1-5
XW Solar Charge Controller - - ------ oo m oo e e e 1-6
XW System Control Panel ---------------cmmm o 1-6
XW Automatic Generator Start - - - - - ----------------- oo 1-7

2 Inverter/Charger Installation

Presingtallation - - - - - ----cmcmmmm e e e e 2-2
[le e o) s B R R 2-2
Knockout Preparation and Air Filter Installation ---------------------------------- - 2-2
Removing Internal Faceplatesin the Power Distribution Panel - - - - - - --------cmmmmmoa oo 2-3
Clearance ReqUIrEMENtS - - - - = - === - - - - oo oo oo oo oo e oo 2-3
MoUNtiNG =--------c-mccmmecme e mecccm e em s 24
Step 1: Installing the Mounting Plate - - - - - - - === - - - e oo e oo 2-4
Step 2: Mountingthe lnverter - - - - - - - - - - - - - oo oo 26
Step 3: Mounting the XW Power Distribution Panel and XW Conduit Box--------------------- 2—7
Step 4: Wiring the Inverter - - - - - - - - - o oo m e oo 2-8
Balleri@S - - - - - - m o e oo 2-9
Battery Bank Requirements - ------------------ oo 2-9
Battery Cable Requirements - - - - - ---------------mmo oo 2-9
Torque Valuesfor the XW Series Inverter/Charger ------------------------------ 2-10
Torque Values for the XW Power Distribution Panel - ---------------------------- 2-11
Inverter Grounding - ---------------““"“““““““ - 2-11
Backfeed Protection Requirements - - - - - - - - - - - - - oo oo 2-11
Wiring the Inverter to the XW Power Distribution Panel - ------------------ommmmmom- 2-12
GroundingtheDC System - -------------mm oo 2-12
Installing the Battery Temperature Sensor - - - - - - === - == - - - - oo oo e oo 2-13
Making DC CONNECLIONS - - - - = == == === - - s oo oo o oo oo oo 2-14
975-0239-01-01 vii

Thismanual for use by qualified personnel only



Figures

Making AC CONNECLIONS - - - - = == === === - s oo oo oo oo oo e oo 2-16
AC Connections and Communication Ports - ---------------------------~------- 2-16
Accessing the AC Terminal Block and AC Ground Bar - -------------------------- 2-17
Groundingthe AC System - ------- - oo oo 2-18
AC Wiring to the Inverter AC Distribution Panel - - - - - --------------mmmmooao oo 2-19
AC Wiring to the XW Power Distribution Pangl - -------------moommmmm e 2-19
Wiring the XW Inverter/Charger to a XW Power Distribution Panel - - - - - -------------- 2-21
Generator Wiring to the XW Inverter/Charger using a XW Power Distribution Panel - - - - - - - 2-22

Y ) = 2-24
AUX+12V VoltageSupply ----------------mmmm e 2-24
AUX-RPO: User Remote Power Off (RPO) ------------------commmmmea oo - 2-25
User LINEWIiriNg - --- - - - - - m oo oo oo e o e oo 2-25
AUX Port Terminal ASSIgNMeNts - - - - - - ---------mmmmm oo oo 2-25

Basic Functional Test- Singlelnverter - - - - - - - - - - oo o e oo 2-26

Confirm All Connections - - - - - == - == - - s oo oo oo oo 2-26

Applying DC Power tothelnverter - - - - - - - - - - - - -mmmm oo 2-26

Enablethelnverter - - - - - - - oo oo mmcm e 2-27

ACVoltageCheck - ------ - - - s m oo 2-28

Confirming Battery Charger Operation ---------------------“--““““-“-“---- - 2-28

Step 5: Installing Additional Inverters----------------------- - 2-30

Ingtallation StEPS == -----cmcmmmm e e e e e e e 2-30

Parts List for Dual-Inverter Configurations - -------------------m-ooa - 2-31

Converting a Single-Inverter Power Distribution Panel to a Dual-Inverter Power Distribution Panel 2-31
DC Wiring for aDual-lInverter System - - - = - = - == = o m oo o e oo 2-31
AC Wiring for aDual-Inverter System - - - - - - == - - - - - oo oo 2-33

Parts List for a Triple-Inverter Configuration - - - ------- - - - m oo 2-36

Converting a Single-Inverter Power Distribution Panel to a Triple-Inverter Power Distribution Panel 2—-36
DC Wiring for aTriple-lnverter System - - - - - - - - - - - oo oo e oo 2-37
AC Wiring for aTriple-lnverter System - - - - === - = - o m e oo e 2-38

Xanbusand AC SyncCable - - - - = - = - - - s o e e e e 2-40

Basic Functional Test - Multiple InVerters- - - - - == - == - oo oo e 2-42

3 Xanbus Network Installation

Xanbus-enabled DeviCes- - - - - - - - = - - - s oo e oo 32
The Xanbus System - - - - - - - - - - oo oo oo 32
Network CompONents - - - = - - = = - == - - oo o oo oo oo 33
Ordering Network Components - ----------------------moomm oo 34
NEtWOrK LayOut - - - = = = = = = = = o oo e e e et e e a e e i e e e o 34
Installing the Network - - - - - - - = - - oo oo o e 35
Before You Beginthelnstallation - - - - - == - - == - oo oo m oo 35
Installation Tools and Materials ---------------"-“-“-“-“-“-“““---o oo 35
Guidelines for Routing the Xanbus Cables - - - - - ----------------mm oo 35
Installing Xanbus-Enabled DevicesS - - - - - = - === - - - - o e oo 36
viii 975-0239-01-01

Thismanual for use by qualified personnel only



Figures

4 XW Solar Charge Controller Installation

Installing the Charge Controller----------------oommm oo 4-2
PV Array ReqUIremMeNtS - - - - - === - = - s s oo oo e e o oo 4-2
MPPT Voltage Range - - - - --------------- - - oo 4-2
MOUNEING - = = = = = = = = = m oo s o o e e oo 4-3
ChoosingaLocation - - - == === ------ oo 4-3
Removing the Wiring Compartment Cover ------------------------“-------------- 4-4
Removing KNocKOUtS - - - ---------- oo e oo oo 44
Mounting the Controller - ------------mmmm oo 46
GroUNding - = === == === - oo e e oo eeeeieoeeaaoooo 4-8
Internal Ground Fault Protection - - ---------------cmmo oo 4-8
Disabling Ground Fault Protection for Negative Grounded and Ungrounded Arrays - - - --------- 4-9
L] R e L LR PP 4-10
DC Terminal Connector LOCatioNS - - - = = = - == - = = - o oo oo 4-10
Wire Size and Over-current Protection Requirements - ---------------------~--------- 4-11
Current Rating - - - - - - - - - - - m oo oo e 4-11
MinimumWireGauge -----------------““““““ & & & 4-11
Over-current Protection - - - - - - - === - - - - - - oo oo 4-11
Long-distanCe Wir@ruNS - - - - = = - - = - - - o oo o e 4-11
Maximum One-way Distanceand WireSize - - ---------------mmmmmmmaaa oo 4-12
Connecting the XW Solar Charge Controller to the Distribution Panel - - - ----------------- 4-13
COMMISSIONING - = = = = = = = = = - = f oo oo oo oo 4-16
Configuration SCreeNnS - - - == === === === - - o s oo oo oo 4-16
Commissioning Units Using a XW System Control Panel - - - -------------------------- 4-16

5 XW System Accessories Installation

The XW System Control Pan€el - -------------cmmmmm oo 52
Materialsand Tools Required - ----------c-mmmmm e 5-3
Choosing aLocation - - - == === === - m oo oo -3
Mounting the XW System Control Panel -----------------ommmmm oo 53
Verifying theInstallation - - - - - - - - === - - - - - - 5-7

The XW Automatic Generator Start - - - - - - - - - === - oo oo oo oo oo 57
Preparing an Installation - - --------------m oo 58

Materialsand ToolsRequired - - - - - - - - - - - - - - - - oo oo 58
ChoosingaLocation - - - - === -----mmm oo e 58

Routing the Connections - - - - - - == === === - - mmm oo - 59

Installing the XW Automatic Generator Start ------------------------“"-""-------- 5-10
MountingtheUnit ---------cccoomocommm e e e rccee e - 511

Wiring to the 20-contact CoNNector - - - - - - === === === -- oo 511

Connecting the Generator - ------------------““-“-“““~““~- -~ 5-13

Connecting the Thermostats (optional) - - - -----------==--“---“------o - 5-14

Connecting an External Shutdown (optional) -------------------“-“"""""“------- 5-14
975-0239-01-01 ix

Thismanual for use by qualified personnel only



Figures

Connecting an External Manual ON/OFF Switch (optional) --------------------------- 5-15
Connecting an External ON/OFFLED -----------------mmmmmmm oo o 5-16
Connecting the Wiring Harness to the XW Automatic Generator Start ----------------- 5-17
Connecting the XW Automatic Generator Start to the Xanbus Network - --------------- 5-18

Verifying Power IsAvailable - - - - - - - - - - - - oo e e 5-19

A Specifications
Electrical Specifications-----------------mm o A-2

XW Series Overload Capability --------------------cmmmmee e A-3

Output Power Versus Ambient Temperature - - - - - == - - == === - === - - - o oo e oo oo oo A-5

XW SeriesEfficiency - - - ---- - - - o m oo oo A-5
Inverting Efficiency (Typical) -------------"““"“"“"“““““““+“+ & A-5
Charging Efficiency (Typical) ------------“--“““-““-“““““““- oo A6
Charging Power Factor ------------- - A-6
Grid-tie Sell Mode Efficiency (Typical) - -----------------“““““““““-“““-“-------- A7

Mechanical Specificalions - - - - - - - - - - - - m oo m oo A—7
ACCESSOIES = - - = - - = s oo m oo o oo A-8

B Wiring Diagrams

Single-Inverter System (Backup only) Without a Power Distribution Pangl - - ------------------ B-3
Single-Inverter System (Backup only) With a Power Distribution Panel- - - - - == - == - === - oo oo - - B4
Single-Inverter System Renewable Energy (Solar) - ---------------------“-““------~----- B-5
Single-Inverter System Renewable Energy (Wind or Hydro) ------------------------------ B-6
Dual-Inverter System Renewable Energy (Solar) ------------------“-“-“-“---------------- B-7
Dual-Inverter System Renewable Energy (Wind or Hydro) ---------------------m------ B-8
C Alternate System Configurations
DC Grounding for Single-Inverter Systems - - - - - = - === - = o - oo m oo C=2
Battery Connectionsfor Single Inverter Systems - - - - - - - == - == - - oo o oo e oo C-3
AC Grounding for Single-Inverter Systems - - - - == - - == - - - o - oo m oo cH4
AC Output Wiring to the Inverter AC DistributionPanel - - - - - = - == == - oo oo e e C5
Generator WiringtotheInverter - - -------------- oo C-6
Utility Wiring to the Inverter Input- - - - - - - - - - - - === - - oo oo oo C-7
X 975-0239-01-01

Thismanual for use by qualified personnel only



Figures

Figure1-1 XW Power System Installation Diagram Example - - - - - - - == - == - - e oo e e o e oo oo 12
Figure1-2 XW Inverter/Charger-- - - - - - - === - oo m - o oo m oo 13
Figure1-3 XW Conduit BOX - - - - - - - == - - - mm oo m oo oo 13
Figure 1-4  Power Distribution Panel and XW Conduit BoX-----------------------oo - 14
Figure1-5 XW Connection Kitfor INV2-----------mmmmmmm e 15
Figure1-6 XW Solar Charge Controller- - - - - --------commmmm oo 1-6
Figure1-7 XW System Control Panel - ---------------------“ oo 1-6
Figure1-8  Automatic Generator Start - - - - -----------------“““““-- oo 1-7
Figure2-1  Air Filter and AUX Connector Installation - - -----------------------~----------- 2-2
Figure2-2  Removing the Internal Faceplates on the Power Distribution Panel - - - - - - -------------- 2-3
Figure2-3 Clearance Requirements- - - - - === == === - oo oo oo 2-3
Figure2-4 Mounting Plate DimensionS - - - == === === - - - oo oo o e 24
Figure2-5 Mounting the Bracket for the XW Inverter/Charger or Distribution Panel - -------------- 2-5
Figure2-6  Mounting the XW Inverter/Charger - - - === === - - - - - - - mm oo 26
Figure2-7 Installing the XW Conduit BOX - == --------------cccom oo 2—7
Figure2-8 Routing CommunicationsCables- - - - --------------oom i 2-8
Figure2-9 DC Grounding Using a Power Distribution Panel - - - - - - - - - - - - - - oo e oo oo oo - 2-12
Figure 2-10 Battery Temperature Sensor (RJ11) Port Location and Installation - - - - --------------- 2-13
Figure2-11 XW Inverter/Charger DC Connections-- - - - = - == - = == - oo oo oo m oo 2-14
Figure2-12 Battery Cable Connection- - - - - = = = - = = - - oo oo e oo 2-14
Figure 2-13 DC Connectionsto a Single Inverter Using a XW Power Distribution Panel- - - ---------- 2-15
Figure 2-14 XW Inverter/Charger AC Connections and Communications Ports- - ----------------- 2-16
Figure2-15 AC Termina Block- - - - - - - = - oo oo o 2-17
Figure 2-16 Grounding the AC System using the Distribution Panel- - - - - - - - - - === - - - - oo oo oo - - 2-18
Figure 2-17 Wiring the XW Power Distribution Panel to the Sub-panel or Utility Grid - ------------- 2-20
Figure 2-18 Wiring the Inverter to the XW Power Distribution Panel - ------------------------ 2-21
Figure 2-19 Generator Wiring Using a XW Power Distribution Panel (On Grid) - ----------------- 2-22
Figure 2-20 Generator Wiring Using a XW Power Distribution Panel (Off Grid) - ----------------- 2-23
Figure2-21 AUX Port LOCation - - - = - - == - == - - oo o e o e 2-24
Figure2-22 Power-upDisplay - - -------------““““““"““““““ - 2-26
Figure2-23 Enablethelnverter - - ------------------- -~ 2-27
Figure2-24 Checking ACVoltage - -----------------“““““““ -+~ 2-28
Figure 2-25 Checking Charging Operation-------------------“--“--- - - - - -- - -~ 2-28
Figure2-26 Functional Test for Single Inverter Systems - -----------------------~-~-~-------- 2-29
Figure 2-27 DC Connectionsto Dual Inverters-------------------------~-~--- -~ 2-32
Figure 2-28 Dual Inverter AC Breaker Arrangement and Wiring Enlargement with

Multiple AC Input SOUMCES- - - - === - === === - s oo oo e oo 2-33
Figure2-29 AC Wiring for Dual-Inverter Systems - -------------------------- - 2-34
Figure 2-30 Installing the Front Internal Panels and the AC Bypass Plate - - - -------------------- 2-35
Figure 2-31 DC Connectionsfor aTriple-Inverter System - - - - - - - - - - - oo e m e e oo 2-37
Figure 2-32 Triple-Inverter AC Breaker Arrangement and Wiring Enlargement with

Dual ACINpUt SOUMCES - - - - - === === - s s s s oo oo oo oo 2-39
Figure 2-33 Triple-Inverter AC Breaker Arrangement and Wiring Enlargement with a

Single AC INpUt SOUIMCE - - - - - === = = - m oo oo e oo 2-39

975-0239-01-01 Xi

Thismanual for use by qualified personnel only



Figures

Figure 2-34
Figure 2-35
Figure 2-36
Figure 2-37
Figure 3-1
Figure 3-2
Figure 3-3
Figure4-1
Figure 4-2
Figure 4-3
Figure 4-4
Figure 4-5
Figure 4-6
Figure 4-7
Figure 4-8
Figure 4-9
Figure 5-1
Figure 5-2
Figure 5-3
Figure 5-4
Figure 5-5
Figure 5-6
Figure 5-7
Figure 5-8
Figure 5-9
Figure 5-10
Figure 5-11
Figure 5-12
Figure 5-13
Figure A-1
Figure A-2
Figure A-3
Figure A-4
Figure A-5
Figure A-6
Figure A-7
Figure A-8
Figure B-1
Figure B-2
Figure B-3
Figure B-4
Figure B-5
Figure B-6

Xii

Wiring an External Bypass Switch for a Triple-Inverter Configuration ---------------- 2-40
Installingthe ACSyncCable - ------------mm e 241
Functional Test for Multiple Inverters- Page10f 2 - - ------------------ooooooom- 244
Functional Test for Multiple Inverters- Page20f 2 - - ---------------ooommomooo - 2-45
Network-Managed Power System - - - - - - - - - === - - - - 32
Xanbus Cable, RJ45 Connector Pin Numbers and Network Terminators - - -------------- 3-3
Network Layout - = === ---ccecmmmmme i ee e e m e e e e 34
Minimum Clearance Requirements - - - - - - - - === -------mmmmmmm oo 4-4
Removing the Wiring Compartment Cover - - - - - - === - - - === - - oo oo oo 44
Dimensions and Knockout Locations - - - - = = = = === === ---cmmmmmm e 4-5
Knockout DimensionS - - - - == - === - - - oo oo oo 4-5
Mounting the XW Solar Charge Controller - - - - === - == - - - o - oo oo 47
XW Solar Charge Controller Safety Ground Connector- - - - - - = - - == - === === oo 4-9
PV Negative Ground Jumper Location - - - - == - == - - == - oo e o e oo 4-10
DC Connection Terminals - - - - === - == - - c oo oo e e oo 4-10
Connecting Solar DC Sources in the Power Distribution Panel - - - - - - - - - - - === - - - - - - - - 4-15
XW System Control Panel Xanbus Port Locations------------------------------- 52
Inserting the Mounting Plate- - - - - - - - - - --------cmm e 54
Securing the Mounting Plate- - - - - - - - - - - - - - - m o 54
Connecting the Network Cables - - --------------------oe e 55
Securing the XW System Control Panel - --------------------------- 55
Surface Mounting the XW System Control Panel - - - - - - --------------ooooo oo 5-7
Connecting the AGS Communications Cable to the XW Series - --------------------- 58
XW Automatic Generator Start External Connections---------------------------- 5-10
XW Automatic Generator Start Wiring Harness- - - - - ---------------ooomoomoooo- 5-12
External On/Off Switch and LED Wiring Diagram- - - - -------------------------- 5-16
XW Automatic Generator Start External Connections---------------------------- 5-17
Connectingthe SCP- - - - = = = - - - - oo oo oo oo 5-18
Verifying Power isAvailable - - ------------oommm 5-19
XW Series AC Overload Capability------------------“-““-“-----ooo o A-3
XW Series AC Overload Capability------------------------“““--- - A4
XW Series AC Overload Capability--------------------“-----“----“--- - A4
Output Power Versus Ambient Temperature - - - - - == === ------------------------- A-5
Inverting Efficiency (Typical)- - -----------------“ -~ A-5
Charging Efficiency (Typical)-----------------“-“- - - A—6
Charging Power Factor - -------------oommmm oo A-6
Grid-tie Sell Mode Efficiency (Typical) - ----------------c- oo A—7
Single-Inverter System (Backup only) Without a Power Distribution Panel - - - - ---------- B-3
Single-Inverter System (Backup only) With a Power Distribution Panel - - -------------- B4
Single-Inverter System Renewable Energy (Solar) - - - - - ------------mmmmmmma oo B-5
Single-Inverter System Renewable Energy (Wind or Hydro) - - - - - - - - - - == - oo - oo oo - - B-6
Dual-Inverter System Renewable Energy (Solar) - - - - - - ----------mmmmmmmm oo B—7
Dual-Inverter System Renewable Energy (Wind or Hydro) - - ----------------------- B-8

975-0239-01-01

Thismanual for use by qualified personnel only



Figure C-1
Figure C-2
Figure C-3
Figure C-4
Figure C-5
Figure C-6

975-0239-01-01

Figures

DC Grounding for anlnverteronly ---------------------“““--- oo C-2
DC Connectionsto aSingle Inverter - ------------------o oo C-3
Groundingthe AC System - - - - - - - - - - - - oo oo cH4
AC Output Wiring to the Inverter AC Distribution Panel- - - - - - - ---------mmmmmaoaoo C-5
Generator Wiring directly tothe Inverter ----------------------- - C-6
Utility Wiring tothe Inverter Input - - - - -------------------mm oo C—7

xiii
Thismanual for use by qualified personnel only



Figures

Xiv 975-0239-01-01
Thismanual for use by qualified personnel only



Tables

Table2-1  Mounting Plate Fastener Recommendations - - --------------cmmmmmmm e 2-4
Table2-2  Recommended Battery Cable Size VersusLength- - - - - - == - - - - - o e e e o e m e e e e 2-10
Table2-3  Battery Cable (in conduit) to Maximum Breaker/Fuse Size - - - --------------------- 2-10
Table2-4  Torque Vauesfor AC Wiring (AC Terminasand Ground Bar) - - - - - - --------------- 2-10
Table2-5  Torque Vauesfor the ChassisGround Lug - - - - - - ------------mmmmmmm oo 2-10
Table2-6  Torque Vauesfor the Inverter Battery Terminals- - - - - - == - === - oo oo mm e e o ma oo 2-10
Table2-7  Torque Valuesfor AC Disconnectsand ACBreakers - - - - - - === - - - - o e o e oo mm oo 2-11
Table2-8  Torque Vauesfor the Ground Bus, AC Neutra Bus, DC Negative Bus, and

DC Positive Busin the XW Power Distribution Panel - - - - - - - - - - - - - - oo - - oo oo oo - - 2-11
Table2-9  Torque Vaues for the Power Distribution Barsin the XW Power Distribution Panel - - - - - - - 2-11
Table2-10 Torque Values for the Battery Cablesto the DC Negative Bus, and DC Positive Bus

in the XW Power Distribution Panel- - - - - - - - - - - - - - 2-11
Table2-11  User Connector Terminals and Functions - - - - -------------------------------- 2-25
Table3-1  Xanbus Network Components and Part Numbers------------------ooooooooo o 34
Table4-1  MPPT Operational Window - - - - - = = = - =0 - oo oo oo 4-2
Table4-2  Minimum Clearance Requirements - - - - - - - - == - oo oo oo oo 4-3
Table4-3  Recommended Circuit Breakers for the XW Solar Charge Controller ----------------- 4-12
Table4-4  One-Way Wire Distance and Wire Sizefora24Vdc System - - - - - - - - - == - oo oo oo oo - 4-12
Table4-5  One-Way Wire Distance and Wire Sizefora48Vdc System - - - - - - - - - == - oo - oo oo - 4-13
Table5-1  Circuit Limitations - - - - - - - - == - - - m oo oo oo oo 511
Table5-2  Required Wiring SizeBasedon Lengthof Cable - - - - - - --------mmmmmme oo 5-12
Table5-3  Contact Numbersand Functions - - - - - - ------ - oo oo m e 5-12
Table5-4  Wiring for Connecting Thermostats - - - - - - - - == - === - = - - - m e m e e 5-14
Table5-5  Wiring for Connecting an External Shutdown - - - - - == - === - - - - o e oo m oo e 5-14
Table5-6  Wiring for Connecting an External Manual ON/OFF Switch - ---------------------- 5-15
Table A-1  XW Power System Electrical Specifications - - - -----------m-mmmmmmm e A-2
Table A-2  XW Power System Mechanical Specifications---------------c-mmmmmma oo A-7
Table A-3  XW Power System Regulatory Approvals- - - - - - - === - c oo m e A-8
975-0239-01-01 XV

Thismanual for use by qualified personnel only



XVi



Introduction

Chapter 1, “Introduction” lists and describes the components and

basic features of the XW Power System.

For this Topic See....
“System Overview” page 1-2
“System Components and Accessories” page 1-3
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Introduction

System Overview

The XW Power System consists of several devices, components, and optional accessories
that, when installed together, create a renewable energy power system that can be
customized to suit nearly any application—off grid, grid tied, or backup. Up to three
inverters can beinstalled in parallel to create larger 120/240-volt, 3-wire, single-phase
systems allowing for increased capacity.

é CAUTION
The XW4024-120/240-60, XW4548-120/240-60 and X\W6048-120/240-60 series of
Inverter/Chargers are designed and tested for operation with single phase, three wire
(120V/240V) AC sources and should not be connected to a three phase AC source.
Connecting the device to a three phase source may result in damage to the unit and any
loads connected to the Inverter/Charger.

System Diagram

Dual-Inverter System with Renewable Energy (Solar)

AC Source(s)*
" AC Utility
Accessories enerator Grid

XW Automatic - S
XW System Gngl;:lur i)
Control Panel {optional) il
! = 0

“if available

rAC In y |

Communication

_Ovendew vsd/Overdiewin
B 2007 Xantrex Technolog

[ﬁ\c Out ﬁ
xantrex xantrex 'S
Inverter AC
Distribution Panel
j (sub-panel)
u AC Loads
=
e = @)
XW Power Distribution Panal ﬂ]]lln
= Renewable Energy (RE)
|
il Photovoltaic
C O Ol‘.:!
| 0 S g
XW Canduil Bax XW Condult Box
: DC Charging DC In
IMPORTANT: arid DE Out i 2N )

All configurations must comply with local and national
electrical code jurisdiction. Consult your local certified
installer or local electrical authority to ensure compliance
Actual wiring requirements may vary

DC Energy Storage
(Battery) Bank

Figure 1-1 XW Power System Installation Diagram Example
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System Components and Accessories

System Components and Accessories

XW Inverter/Charger

XW Conduit Box

975-0239-01-01

The XW Inverter/Charger is a modular “building block” sine-wave inverter/charger that
can be used for both residential and commercial stand-alone, grid-backup, and grid-tie
applications with battery energy storage. The XW Seriesis a self-contained DC to AC
inverter, battery charger, and AC transfer switch. Up to three inverters can beinstalled in
parallel to create larger 120-240-volt, 3-wire, single-phase systems allowing for increased

capacity.

" xantrex

Includes:

* Mounting Panel

DC terminal Covers
Network Terminator
Battery Temperature Sensor
Air Filter
Mounting Hardware
AUX Port Connector

- o [— - |
Figure 1-2 XW Inverter/Charger

A Battery Temperature Sensor (FGA # 808-0232-02) is al so included with the XW
Inverter/Charger. The Battery Temperature Sensor monitors the temperature of the battery
bank and adjusts the charging accordingly. See page 2—13 for installation instructions for
this accessory.

A conduit box (FGA # 865-1025) is available to enclose the bottom of the XW
Inverter/Charger and protect the cabling. Use of the conduit box may be required
depending on the local electrical code. Be sure to consult with the local electrical
authority to ensure the installation is code-compliant.

Figure 1-3 XW Conduit Box

The XW Conduit Box comesin two pieces and mounts directly to the bottom of the
inverter/charger with keyhole dlots and screws. It is secured to the inverter by two
#10-32 screws and is secured to the wall by two screws (not provided).
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Introduction

Internal wire barriers (or raceways) are included to keep communications wires separate
from AC and DC power wires. The XW Conduit Box also includes multiple cable strap
points.

XW Power Distribution Panel Panel and XW Conduit Box

The XW Power Distribution Panel (FGA: 865-1015) includes a mounting plate and XW
Conduit Box. It isfactory wired and labelled with everything to support a code-compliant
single-inverter installation. It is designed to mount on the right side of the
inverter/charger, but it can aso be configured to mount on the left side. Internal wiring
and breakers can be added to expand the XW Power System with up to three inverters,
four charge controllers, or other equipment to support 120/240-volt, 3-wire, single-phase
systems.

The XW Power Distribution Panel and XW Conduit Box interface with:

o XW4024, XW4548, and XW6048 inverter/chargers

e XW Solar Charge Controllers (requires customer supplied breakers and wiring)
e C-Series Charge Controllers (requires customer supplied breakers and wiring).

Internal wire barriers (or raceways) are included to keep communications wires separate
from AC and DC power wires.

XW Power Distribution Panel
XW Power Distribution Panel includes:
xantrex «  Power Distribution Panel enclosure with a field-reversible panel door
¢ Mounting Plate

e XW Conduit Box Mounting Plate XW Conduit Box

XW PDP Dimensions:
30" (761mm) H x 16" (406mm) W x 8 %" (210mm) D
Depth from the wall = 8 %" (223 mm)

The enclosure comes pre-wired with:

e 3x 60A, 120/240 Vac, 2-pole, Square-D, Type QOU, DIN-rail
mounted AC breakers (pre-wired to connect to one XW inverter)

I 'i +  1x GJ250A 160 Vdc, 3/8" stud DC breaker

¢« 2x Ground terminal bus bars

¢ 1x Neutral terminal bus bar

e 1x Negative bus bar

e 1 pair #4/0 AWG Battery Cables

The panel door can be mounted on the right or left side of the XW Power
Distribution Panel.

AC Knockout slots = 9 (for dual 60A Square D, type QOU breakers)*

DC Knockout slots = 8 small (for 60A DC breakers) and 3 large (for GJ breakers)
*AC Breakers cannot exceed 60A.

Figure 1-4 Power Distribution Panel and XW Conduit Box

1-4 975-0239-01-01
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System Components and Accessories

XW Connection Kit for INV2

The XW Connection Kit for Inv2 (FGA # 865-1020) is the extension kit required for
connecting a second or third XW Inverter/Charger in the same system.

XW Connection Kit includes:

e XW Conduit Box with raceway barriers and cable strap
connections points,

XW Conduit Box e 3x60A, 120/240 Vac, 2-pole, Square-D, Type QOU, Din-Rail
mountable, AC breakers (includes bypass plate)

e #6 AWG AC wiring to connect the inverter to the AC breakers
(includes 4 conduit bushings)

e #2 AWG ground wire
e 4x Power Distribution Bars (replaces factory-installed bars)
. 1x GJ250A 160 Vdc, 3/8" stud DC breaker

L] L]
e 1x Bus Bar for DC positive
e 1 pair #4/0 AWG battery cables
¢« AC Sync and Xanbus cables (not shown)
AC Bypass Plate 60A, 120/240Vac AC Breakers
N )
Power Distribution Bars &

et
e el el B B

<= =

15/16" bushing for AC sync
and Xanbus knockouts (x1)

-

#2 AWG Ground Wire #6 AWG AC Wiring

GJ250A DC breaker
1-3/8" bushings for AC Wiring

knockouts (x3)

#4/0 AWG battery cables

DC Positive Bus Bar

Figure 1-5 XW Connection Kit for INV2

975-0239-01-01 1-5
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Introduction
XW Solar Charge Controller

The XW Solar Charge Controller (FGA # 865-1030) is a 60 amp charge controller with
integrated PV GFP and separate Battery Temperature Sensor. The XW Solar Charge
Controller can be used with 12-, 24-, 36-, 48-, and 60-volt DC battery systems. However,
the XW Inverter/Charger can only work at 24 or 48 volts depending on the model. When
the XW Solar Charge Controller isused with the XW Inverter/Charger, it islimited to 24-
or 48-volt battery banks. The XW Solar Charge Controller will automatically detect the
24- or 48-volt settings.

xantrex

L
sees ¥

Figure 1-6 XW Solar Charge Controller
XW System Control Panel

The XW System Control Panel features a graphical, backlit liquid crystal display that
displays system configuration and diagnostic information for all devices connected to the
network. When installed as an XW Power System accessory, the XW System Control
Panel eliminates the need for separate control panels for each device and givesasingle
point of control to set up and monitor an entire XW Power System.

*
Fault\Warning D System Status
FGA Number:
865-1050
. XW System Control Panel .
Figure 1-7 XW System Control Panel
1-6 975-0239-01-01
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System Components and Accessories

XW Automatic Generator Start

Generator

Generator
Compatibility

XW System Control
Panel

975-0239-01-01

The XW Automatic Generator Start can automatically activate a generator to provide an
XW Series Inverter/Charger with power to recharge depleted batteries or assist with heavy
loads. The XW Automatic Generator Start adds intelligence to power management and
eliminates time spent monitoring batteries and inverter loads.

The XW Automatic Generator Start is compatible with popular generators, and can be
configured to start the generator in response to low battery voltage, thermostat operation,
or load size on the inverter battery. A quiet time setting prevents the generator from
starting at inconvenient times. LEDs display the status of the XW Automatic Generator
Start, while al user-defined settings are programmed through the XW System Control
Panel.

FGA Number:
xXantrex 865-1060

0 Automatic Generator Start

Figure 1-8 Automatic Generator Start

The generator should be a 120/240V, 2-wire or 3-wire generator with Auto Start
capability.

Important: Do not use a 120-volt only generator. The inverter will not accept
power from a generator of this kind.

The generator should also supply a Generator Run signal. Thissignal is used by the XW
Automatic Generator Start to detect whether the generator is running. Some generator
manufacturers refer to this signal as the Hour Meter Signal or Switched B+.

The XW Automatic Generator Start supports most two and three-wire generator starters.
Some manufacturersinclude, but are not limited to, Onan (Quiet Diesel, gasoline, and
LP), Power Tech, Generac, Northern Lights, Fisher Panda, Westerbeke, Kohler, Honda,
and Yamaha. Check with the generator manufacturer to ensure the generator in question
includes automatic starting capabilities.

A XW System Control Panel is required to configure the XW Automatic Generator Start
and monitor generator starting and stopping activity.

The XW System Control Panel also provides real-time clock information for the XW
Automatic Generator Start Quiet Time and Exercise Time features.

1-7
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Inverter/Charger
Installation

Chapter 2, “Inverter/Charger Installation” describes how to mount
and install the XW Inverter/Charger, and the XW Power Distribution

Panel and XW Conduit Box.

For this Topic See....
“Pre-Installation” page 2—2
“Step 1: Installing the Mounting Plate’ page 24
“Step 2: Mounting the Inverter” page 2—6
“Step 3: Mounting the XW Power Distribution Panel and XW | page 2—7
Conduit Box”

“Step 4: Wiring the Inverter” page 2-8
“Step 5: Installing Additional Inverters’ page 2-30
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Inverter/Charger Installation

Pre-Installation

Before installing the XW Inverter/Charger, read all instructions and cautionary markings
located in this manual .

Important: Be sureto obtain the appropriate permits, if necessary, prior to
starting thisinstallation. Installations must meet all local codes and standards.
Installations of this equipment should only be performed by skilled personnel
such as qualified electricians and Certified Renewable Energy (RE) System
installers.

WARNING: Personal Injury

The XW Inverter/Charger weighs approximately 120 pounds (54 kg). To prevent personal injury,
always use proper lifting techniques and have someone available to assist with lifting during
installation.

Location

Close to battery
bank

The XW Inverter/Charger is certified for indoor (heated or unheated) installations only.

Locate the inverter as close to the batteries as possible in order to keep the battery cable
length short. The maximum recommended battery cable length is 10 feet (3 m).

AN

Fire safety

WARNING: Explosion and Corrosion Hazard

Do not locate the inverter directly above the batteries or in the same compartment as vented
batteries.

Locate any electronic equipment susceptible to radio frequency and electromagnetic
interference as far away from the inverter as possible.

Do not locate the inverter near readily flammable materials such as cloth, paper, straw, or
plastic sheeting. Flammable materials should be kept a minimum distance of 24 inches
(60 cm) from the top surface and 12 inches (30 cm) from either side surface and the front
of the XW Inverter/Charger.

Knockout Preparation and Air Filter Installation

Tuck the air filter
into the grooves
in the sides of the
air vent cover.

Remove your choice of knockouts from the chassisto facilitate conduit installation for
wire runs. Ensure no debris from this procedure remains inside the inverter enclosure.

Important: Do not drill, cut, or punch holesinto the XW power distribution
Panel. Use only the knockouts provided for conduit entry.

If planning on using the Aux

Port features, insert the AUX
Connector into the Aux Port.
See “AUX Port"onpage 2-24 | @

for wiring details. Air Filter ]

Figure 2-1 Air Filter and AUX Connector Installation

2-2
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Pre-Installation

Removing Internal Faceplates in the Power Distribution Panel

' I' — To remove the upper faceplate,
remove the 4 screws holding the
plate in place.

\ v

A Al To remove the lower faceplate,
remove the 4 screws holding the

M YI plate in place.

Figure 2-2 Removing the Internal Faceplates on the Power Distribution Panel

Clearance Requirements

Provide a minimum clearance of 6 inches (15 cm)—12 inchesis preferred—around the
top and 6 inches (15 cm) at the bottom of the inverter for ventilation. There must be at
least three feet of clearancein front of theinverter. Ensure that the vents are not obstructed
with foreign objects and that the minimum clearances are met.

6" minimum 6" minimum
clearance (15cm) clearance (15cm)
8" ; 6" minimum
minimum
clearance (15cm) - clearance (15cm)

-
xantrex xantrex
=a

36" (91 cm) minimum
clearance in front of
panel door

Figure 2-3 Clearance Requirements

975-0239-01-01 2-3
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Inverter/Charger Installation

Mounting

The XW Power System is designed to be mounted on a vertical surface. The supporting
surface must be strong enough to support aminimum of 500 pounds (227 kg). To facilitate
installation, awall mounting plate (Xantrex p/n 210-0462-01-01) is provided for each XW
Inverter/Charger and XW Power Distribution Panel. The mounting plate and hardware on
the XW Inverter/Charger and XW Power Distribution Panel are designed to meet
standards for structural and seismic stability. When properly installed, the system also
meets Section 59 of UL 1741 for Static Loads.

Step 1: Installing the Mounting Plate

Each XW Inverter/Charger and XW Power Distribution Panel requires a separate
mounting plate. This bracket isfirst attached to the wall, then the inverter/charger or
distribution panel is attached to the wall bracket.

The wall bracket is attached to the wall with lag bolts or other fasteners, provided by the
installer. A minimum of four ¥+inch diameter fasteners are required. The fasteners must
be sufficiently strong to support 500 pounds.

The wall bracket has mounting holes spaced 16 inches (40 cm) apart and is designed to
span two wall studs spaced 16 inches on-center. Additional mounting holes are also
provided for flexibility in mounting options. If the wall does not have 16-inch on-center
studs, the installer will need to provide adequate supports for the brackets. For example, a
sheet of plywood can be attached to the wall, and the wall brackets can then be attached to
plywood.

Both the XW Inverter/Charger and XW Power Distribution Panel use the same wall
bracket. The brackets are designed to interlock (as shown in Figure 2-5), so that additional
mounting plates are easily installed without additional measuring or levelling.

The type of fastener required to secure the mounting plate varies according to the vertical
surface and wall structure of your installation location.

Table 2-1 Mounting Plate Fastener Recommendations

Number of Screws
Structure Required Fastener Per Bracket

Wood studs at 16" (on center - O.C.) 14" @ x 31/2" long lag screw | Four

Wood studs not at 16" O.C. (3/4" minimum | /4" & x 1" long wood screw | Six
plywood panel required)

Steel studs at 16" O.C. (minimum 18 gauge) | /4" @ self-drilling screw Four
l¢ >
16 (406)
[ o o 1
() O A Ll

(an]
412 (115 s O i‘iL O s |93/16

- 7y 13/4(45) < (175) (233)
(57) v I v 6 (153)

2(49) y

]
()

3—1 v all measurements in inches
17 (432) | 3/4(19) (millimeters)

A
N

Figure 2-4 Mounting Plate Dimensions
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Step 1: Installing the Mounting Plate

2 x 4 wall stud Side View Wall studs 16" on center behind wallboard

Wallboard \ i 7 . .
Plywood \ ' B

(optional) T » * .

mounting plate L [ R R

Multiple mounting plates should fit
together as shown.

60" (152.4 cm) from floor
puts the inverter display
panel at approx. 65" high.

Add %" plywood if additional
support is needed.

Locate the wall studs.

If necessary, enhance the support surface with a %" plywood panel
secured to the wall studs. Plywood should span at least three wall
studs.

Use hardware sized to support a minimum of 500 Ibs (not provided)
to secure the plywood to the wall.

Using a level, secure the first mounting bracket to the wall. Use
recommended anchoring hardware to secure the plate (see
Table 2-1).

Mount the next bracket adjacent to the first one. The brackets are
designed to interlock, so additional mounting brackets are easily
installed without additional measuring or levelling.

@ ® & O

Figure 2-5 Mounting the Bracket for the XW Inverter/Charger or Distribution Panel

975-0239-01-01 2-5
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Inverter/Charger Installation

Step 2: Mounting the Inverter

T
T e
5]

Align the flange on the back of the XW Inverter/Charger with the bottom edge of the
mounting plate.

@ Lower the flange on the inverter onto the mounting plate.

CAUTION: Before releasing the full weight of the unit, ensure the inverter is seated
properly on the mounting plate.

@ Secure the top of inverter with two #10 self-tapping screws (supplied).

Figure 2-6 Mounting the XW Inverter/Charger

975-0239-01-01
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Step 3: Mounting the XW Power Distribution Panel and XW Conduit Box

Step 3: Mounting the XW Power Distribution Panel and XW Conduit

Box

Mount the XW Distribution Panel on the mounting bracket following the same procedure
in Step 2.

When mounting the XW Conduit Box as shown in Figure 2-7, it is not necessary to attach
the front panel until al wiring is complete.

@ Attach the back panel of the
XW Conduit Box to the bottom

of the inverter with two screws

T through the keyhole slots under
o e xantrex B the back panel top and the
I corresponding holes in the
sl 5 bottom of the inverter (A).
o I Secure the bottom edge of the
back panel to the wall using two
screws (B).
Q oo,
Log Al
N0
) B
@ D xantrex @
o 5 Attach the front panel of the XW
o ‘ I Conduit Box by sliding the
bottom lip of the front panel over
the lower edge of the back
. panel. Align the two holes in the
R front panel with the two holes in
—— d the back panel. Use the two
) #10-32 screws provided to
____________ o oo @_6"" secure the front panel to the
e back panel.
Figure 2-7 Installing the XW Conduit Box
975-0239-01-01 2-7
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Inverter/Charger Installation

Step 4: Wiring the Inverter

Installation Tip

Route the communications cables for any
accessories being installed BEFORE
making AC or DC Connections.

XW Automatic
Generator Start

This section provides procedures for making AC and DC connections between the XW
Inverter/Charger and the power distribution panel using the cables that are pre-installed in
the distribution panel. This section aso assumes that the XW Conduit Box was installed
in the previous section.

For diagrams and information about installing the inverter/charger without the XW
Conduit Box and XW Power Distribution Panel, see Appendix C.

Important: Communication and signal cables must be segregated from al DC and
AC wiring. Therefore, a small raceway has been included in the design of both the
XW Power Distribution Panel and the XW Conduit Box to separate the
communications cables from the power cables. Thisisasmall raceway run built into
the bottom of both the XW Power Distribution Panel and the XW Conduit Box and is
held in place by a single screw at the top of the raceway.

Before making the AC or DC cable connections, route the communications cables through
the raceway, but do not connect them to their components until after al the inverter
connections are made. Once the AC and DC connections are made the run becomes
difficult to access. Use different colors for the communications cables (or cable tags) to
help make them easier to identify.

IMPORTANT: When routing communications cables through the XW
Power Distribution Panel, the raceway conduit must be used to keep the
communications cables separate from the power cables.

XW System
Control Panel

Xantrex

AC Breakers -

e —
‘H'E , ®000
=

-

BEESEGHG0 ol
) [ssessssss] T
eoelon \
[ Raceway for Shunt
ﬂ Sense cable*.
Raceway exits the
‘ ‘ ‘ ‘ 'Ill panel through the
—— l ! back.
Py
Didcarinbet Do not connect to
the BTS to the
batteries until the
y = "* v battery bank has

See Figure 2-14 on
page 2-16 for an
illustration showing
the Communications
Ports and where the
accessories connect.

Raceway for Communications
Cables*

been prepared and
is ready to connect
to the inverter.

I‘.\ V ‘
Raceway for Communications E
B

Cables*

BTS

*To remove, remove the screws at
the top (Or side) of the raceway.

Figure 2-8 Routing Communications Cables

2-8
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Batteries

Step 4: Wiring the Inverter

See the FAQs section of the Xantrex Web site for information on determining battery bank
requirements.

Consider the following recommendations for battery use.
* Useonly the deep discharge types for inverter applications.
» Usethe same battery type for all batteries in the bank.

* Useonly batteriesfrom the samelot and date in your battery bank. Thisinformationis
usually printed on alabel located on the battery.

AN

CAUTION: Damage to Equipment

The XW Inverter/Charger is intended to operate with batteries as its source of DC power. Do not
connect DC power sources, such as PV arrays, wind turbines, or micro-hydro turbines, directly to
the XW Inverter/Charger without a battery. Connect DC power sources to a charge controller such
asthe XW Solar Charge Controller instead. If DC power sources are connected directly to the
inverter, the DC rating of the inverter can be exceeded and the inverter can be damaged.

Battery Bank Requirements

The DC voltage of the inverter must match the nominal voltage of the system and all
battery-connected devices. If the inverter is a 24-volt inverter, then the battery bank and
all battery-connected devicesin the system need to be configured for 24 volts.

Important: The minimum recommended battery bank is 100 Ah. The inverter is designed to
operate with batteries and should not be operated without them. Also, do not allow the battery
bank to become completely discharged. If the voltage of the battery bank falls below 10 volts, the
XW Power System will not operate.

Battery Cable Requirements

WARNING: Fire Hazard

Undersized cables can overheat and melt, creating afire hazard when subjected to heavy (peak)
loads. Always use a cable of proper size and length, rated for the amperage of the inverter and
batteries.

Battery cable length

Battery cable lugs

Overcurrent
protection

975-0239-01-01

Important: Useonly fine-stranded copper cables for battery and inverter DC connections. Do
not use coarse-stranded wire, as the lack of flexibility may damage battery and inverter terminals.

Runs should be kept as short as practical . Length should not exceed 10 feet (3 m). For best
performance, the positive and negative cables should run alongside each other. Avoid
cable loops.

Battery cables must have crimped copper compression lugs or crimped and soldered
copper compression lugs. Soldered connections alone are not acceptable. Lugs must be
rated for use with fine-stranded cable.

For safety and compliance with regulations, battery overcurrent protection is required.
Fuses and disconnects must be sized to protect the wiring in the system and are required to
open before the wire reaches its maximum current carrying capability.

This manual for use by qualified personnel only



Inverter/Charger Installation

Terminal covers

Color-coded snap-on DC terminal covers are provided to prevent accidental contact with
theterminals. Terminal coversarerequired for all installations, even if aXW Conduit Box
isused. It isalso recommended that the shank of the ring terminals (cable lugs) be covered
with heat shrink or some other form of insulation.

Table 2-2 Recommended Battery Cable Size Versus Length

Inverter Model Up to 5 Feet (1.5 m) (90°C wire) Up to 10 Feet (3 m) (90°C wire)
XW4024 #4/0 AWG (120 mm?) #4/0 AWG (120 mm?)
XW4548 #2/0 AWG (70 mm?) #4/0 AWG (120 mm?)
XW6048 #4/0 AWG (120 mm?) #4/0 AWG (120 mm?)

Important: The NEC/CEC requires both overcurrent protection and a disconnect switch for
residential and commercial electrical systems. These items are not supplied as part of the inverter,
but are included in the XW Power Distribution Panel.

Table 2-3 Battery Cable (in conduit) to Maximum Breaker/Fuse Size

Cable Size Maximum Breaker/Fuse
Required Size

#2/0 (00) AWG 175 amps

#4/0 (0000) AWG | 250 amps

Torque Values for the XW Series Inverter/Charger

Table 2-4 Torque Values for AC Wiring (AC Terminals and Ground Bar)

Wire Size Torque Value
AWG In-lb N-m
14-10 35 4.0
8 40 45
64 45 51

Table 2-5 Torque Values for the Chassis Ground Lug

Wire Size Torque Value
AWG In-lbs N-m
6-4 45 5.1
32 50 5.6

Table 2-6 Torque Values for the Inverter Battery Terminals
Torque Value
Ft-lbs N-m
15 204

975-0239-01-01
Thismanual for use by qualified personnel only



Step 4: Wiring the Inverter

Torque Values for the XW Power Distribution Panel

Table 2-7 Torque Values for AC Disconnects and AC Breakers

Wire Size Torque Value
AWG In-1b N-m
16-10 45 51
8 45 51
64 45 51

Table 2-8 Torque Values for the Ground Bus, AC Neutral Bus, DC Negative Bus, and DC
Positive Bus in the XW Power Distribution Panel

Wire Size | Torque Value
AWG In-lbs N-m
14- 10 35 4.0
8 40 45
6-4 45 51
3-2/0 50 5.6

Table 2-9 Torque Values for the Power Distribution Bars in the XW Power Distribution

Panel
Wire Size | Torque Value
AWG In-lbs N-m
14-10 35 40
8 40 45
6-4 45 51
3-2/0 50 5.6

Table 2-10 Torque Values for the Battery Cables to the DC Negative Bus, and DC
Positive Bus in the XW Power Distribution Panel

Torque Value
Ft-lbs N-m
15 204

Inverter Grounding

Important: The grounding requirements vary by country and by application. All installations
must comply with national and local codes. Consult local and national codes for specific grounding
and bonding requirements for the desired installation.

Backfeed Protection Requirements

Important: Installers must make allowance for the amount of power that can be
fed into adistribution panel and the means and location for feed-in, in accordance
with NEC 2005 article 690.64 or similar requirements of the local electrical code.

975-0239-01-01 2-11
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Inverter/Charger Installation

Wiring the Inverter to the XW Power Distribution Panel

Important: If aXW Conduit Box isinstalled, communication and Battery Temperature Sensor
cables must run through the raceway at the rear of the XW Conduit Box. Before making AC and
DC connections, route all communication and Battery Temperature Sensor cables through the
raceways. The raceways becomes more difficult to access after all AC and DC wiring is completed.

Grounding the DC System

The inverter's chassis ground bar (see Figure 2-9) is used to connect the chassis of the
inverter to the DC grounding system. The terminal accepts wires from #14 AWG to
#2 AWG

Renewable Photovoltaic

Actual grounding requirements may vary. Energy (RE)
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> : Ground bars in the XW
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Figure 2-9 DC Grounding Using a Power Distribution Panel
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Installing the Battery Temperature Sensor

Step 4: Wiring the Inverter

The Battery Temperature Sensor (BTS) port is for connecting to the Battery Temperature
Sensor, which regulates battery charging based on battery temperature. Installing a sensor
extends battery life by preventing overcharging in warm temperatures and undercharging
in cold temperatures. This port is also considered part of the DC interface (see Figure

2-11).
Toinstall the Battery Temperature Sensor:

1. Passthe end of the Battery Temperature Sensor cable through a conduit hole and
insert the Battery Temperature Sensor plug into the Battery Temperature Sensor port.

Route the cable to the battery enclosure and connect the ring terminal on the Battery
Temperature Sensor directly to abattery terminal (recommended), or use the adhesive
backing on the sensor back to attach the sensor to any side of the battery to be

2.

Battery Temperature
Sensor Port (RJ11)

monitored.

If using the adhesive backing, install the Battery Temperature Sensor on the side of
the battery below the electrolyte level. It is best to place the sensor between batteries
and place the batteries in an insulated box to reduce the influence of the ambient
temperature outside the battery enclosure.

RJ11 jack

Note: If other Xanbus
connected components supply
aBTS orare BTS enabled, it is
not necessary to install all of
them at once. Only one BTS
needs to be installed.

However, if multiple
battery-strings are being used
to form a battery bank, multiple
sensors can be installed. In
this case, the system will use
the highest temperature from
all the inputs as its operational
parameter.

AC OUT

xantrex

ACIN acm |
.|-|nll|.].|

EIrE

i wlisf
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(ACY)
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Figure 2-10 Battery Temperature Sensor (RJ11) Port Location and Installation
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If using the adhesive backing, install
the Battery Temperature Sensor on
the side of the battery below the
electrolyte level.
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Inverter/Charger Installation

Making DC Connections

This section describes how to make DC connections between the inverter/charger and the
power distribution panel (using the pre-installed DC cables in the distribution panel),
between the distribution panel to the batteries (using battery cables provided by the
installer—see Table 2-2 on page 2-10). This section aso provides proceduresfor installing
the battery temperature sensor. See Appendix C, “Alternate System Configurations” if the
installation will not be including an XW Power Distribution Panel.

é WARNING: Shock Hazard

Ensurethat all AC and DC breakers are switched OFF before connecting or disconnecting the
battery cables and that all sources of power (both AC and DC) are disconnected from the inverter.

Positive (+, red) Negative (-, black)
battery terminal battery terminal

= BTS port (RJ11)

O: =0
. (o]

Bottom View - lllll. .

Figure 2-11 XW Inverter/Charger DC Connections

Battery Temperature
Sensor (included)
(FGA #808-0232-02)

Chassis Ground ®
Lug

To connect the XW Power Distribution Pandl to theinverter:

1. Connect the pre-installed DC cables from the XW Power Distribution Panel to the
inverter DC terminals. Figure 2-12 shows the proper stacking order of hardware. Be
careful to observe proper polarity.

2. Attach the DC terminal covers.

3. Route the DC cables from the battery—with the cables not connected to the battery—
and connect them to the XW Power Distribution Panel: negative to negative bus,
positive to the input end of the DC breaker. To properly attach and torque the positive
cable to the DC breaker, you may need to temporarily remove the breaker from therail.

4. Performthe proceduresin“Making AC Connections” before connecting the DC cables
from the XW Power Distribution Panel to the battery.

Ensure nothing is between the termi
surface and the battery cable lug

Terminal surface
Battery cable Iug/'

1
< Shrink-wrap to color-code
‘: the cable
Flat washer — 7
@D

5
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Copper compression lug
Split-ring washer

3/8-15 x 5/8” bolt (supplied) —

Figure 2-12 Battery Cable Connection



Step 4: Wiring the Inverter

ﬁ CAUTION: Damage to Equipment

Do not put anything between the battery cable lug and the terminal surface. Overheating of the
terminal may occur. Do not apply any type of antioxidant paste until after the battery cable wiring
istightened. The same applies for al DC connections. Do not over-tighten; observe all
recommended torque values.

ﬁ CAUTION: Reverse Polarity Damage

Before making the final DC connection or closing the DC breaker or disconnect, check cable
polarity at both the battery and the inverter/charger. Positive (+) must be connected to positive (+).
Negative () must be connected to negative (-).

Reverse polarity damage is not covered by warranty.

Actual cable requirements may vary. o
XW Power Distribution Panel

(shown with door and front panel removed.)
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for torque values for the i
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Battery Temperature
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Figure 2-13 DC Connections to a Single Inverter Using a XW Power Distribution Panel
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Inverter/Charger Installation

Making AC Connections

This section describes how to make AC connections between the XW Inverter/Charger
and the XW Power Distribution Panel (using the pre-installed AC wiring in the XW
Power Distribution Panel) and between the XW Power Distribution Panel and the AC
distribution panel, or sub-panel (using wiring provided by the installer). See Appendix C,
“Alternate System Configurations’ if the installation will not be including an XW Power
Distribution Panel.

AN

CAUTION: Damage to the Inverter

Theinverter’s AC output must never be wired to the utility or generator output. Thiswill cause
severe damage to the inverter which is not covered under warranty.

Do not use a GFCI equipped AC source to power either the grid or generator inputs. The
AC input filters on the XW may cause nuisance tripping of ground fault protected outputs.

AC Connections and Communication Ports

AC Connections

Communication

Ports

AC access
panel

AC terminal
block

The AC terminal block includes three terminals each (L1, L2 and Neutral) for AC Grid
input, AC Generator input, and AC Load connections. The neutrals are connected to each
other, requiring only one neutral connection when installed with an XW Power
Distribution Panel. Without the XW Power Distribution Panel, additional neutral
connections may be required at the input sources.

Four communications ports and one AUX Port are located on the bottom of the inverter
and support the following features.

e Thetwo AC sync ports are used for connecting multiple invertersin parallel.

* Thetwo Xanbus ports are used for network connections between inverters, charge
controllers, and accessories.

e The AUX port provides 12 Vdc/250 mA output to control arelay, fan, indicator light
or other device. The auxiliary output can be configured (using a XW System Control
Panel) to trigger in response to low- or high-battery voltage or high- or low-battery
temperature. The auxiliary output can also be triggered manually using a XW System
Control Panel.

®  xantrex o
= — Dual-knockouts Communications Ports
;;é) LF = (%"-1") AC sync port Xanbus ports
O —— (RJ45) (x2) (RJ45) (x2)
®
CIEI0....«—— AUX port
|-|:TT. -A\C-‘r- -\A:‘\Nc )
mPE e mem o © Bottom View
LOAD (AC1) (AC2) @®
w T = = =

Figure 2-14 XW Inverter/Charger AC Connections and Communications Ports
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Step 4: Wiring the Inverter
Accessing the AC Terminal Block and AC Ground Bar

All AC wiring connects to the AC terminal block located on the left-hand side of the
inverter beneath the AC access cover.

xantrex
@
-

@®

Recessed
edge

-

Remove the two screws on the AC

access cover and slide it to the left of
the inverter to remove it.

When replacing the AC access cover,
ensure its recessed edge slips inside \/\/\_/
the edge of the front panel.

ACOUT | ACIN ] ACNN AC Terminals

\0000000004—‘
LLI|N |[L2JL1| N [L2JL1 N |L2

\ AC I GRID I GEN
\| LoAD (AC1) (AC2)
AC Ground Bar |

Figure 2-15 AC Terminal Block
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Inverter/Charger Installation

Grounding the AC System

Important: Placethe neutral-to-ground bond in a permanently installed AC distribution panel that
is part of the system. This may be amain panel or a sub-panel.

See Table 2-4 on page 10 for torque values for the AC terminal and AC Ground bar.
See Figure 2-8 on page 2-11 for torque requirements for the ground bar in the XW Power
Distribution Panel.
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i : 58555865
i i i Grounding : i :
- i Conductor* i
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i e
P i
13 =
P *This Grounding Conductor may not be required if the DC ground is used instead. i E
Pl Only one ground bond from the PDP to the main panel needs to be in place. e
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e : Main AC i Generator
: Distribution Panel ! Disconnect*
1] 1]
E HENE! L2
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; i@
Actual ground requirements may vary. =
In an off-grid installation (i.e., where no utility grid is available), * Depending on the location of the generator and
the generator can be connected to the breakers provided in the local code requirements, the generator disconnect
XW Power Distribution Panel. No additional breaker is required. may be located in the power distribution panel.
Figure 2-16 Grounding the AC System using the Distribution Panel
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Step 4: Wiring the Inverter

AC Wiring to the Inverter AC Distribution Panel

Aninverter AC distribution panel (also known as a sub-panel or inverter load panel) and
AC conduit must be installed before AC wiring is connected to the inverter.

Install theinverter AC distribution panel and conduit asfollows:

1. Determine the location for the inverter AC distribution panel and install it according
to the manufacturer’s directions.

2. Install an AC conduit between the XW Power Distribution Panel and the inverter AC
distribution panel.

3. Determine which circuits the inverter will power and install the appropriate circuit
breakersinto the inverter panel.

4. For On-Grid systems:

a) Disconnect al power to the main utility panel.

b) Determinewhich circuitswill be backed by the inverter(s) and remove their wires
from the main panel.

c) Reroute these wiresto the new inverter subpanel.

5. Remove unused breakers from utility panel. It is now safe to re-energize the main
utility panel.

6. Install a60-amp maximum (disconnect) main circuit breaker in the inverter panel.
Thiswill later be wired to the inverter’s output.

AN

>

AN

WARNING: Shock Hazard

Before making any electrical connections, ensure both the AC and DC disconnect devicesarein the
OPEN (disconnect) position.

CAUTION: Equipment Damage

Verify that only one neutral/ground bond exists in the system. Having more than one neutral to
ground bond in asystem violates local electrical codes, may create a shock or fire hazard, and may
cause some sensitive equipment to malfunction.

CAUTION: Damage to the Inverter

Theinverter's AC output must never be wired to the utility or generator output. Thiswill cause
severe damage to the inverter which is not covered under warranty.

AC Wiring to the XW Power Distribution Panel

975-0239-01-01

To connect the XW Power Distribution Panel to theinverter:

Important: The XW Inverter/Charger is provided with fixed disconnect limits for voltage and
frequency. These limits are fixed when the unit is exporting power to the grid. The unit shall not be
aggregated such that it can export more than 30 kW on a single point of common connection.

Important: Both lines of input power must be connected in order for the XW Inverter/Charger to
operate. For example, L1 and L2 of Grid Input and/or L1 and L2 of Gen Input need to be connected.

1. Connect the neutral wirefirst to the N-LOAD terminal. Connect the wires labelled
“INV1N-LOAD (SPLIT PHASE)”, “INV1L1-LOAD, and“INV1L2-LOAD” (from
the L1 and L2 terminals on the input (top) side of the output breaker and the neutral
bus) to the AC Load (L1-LOAD, N-LOAD, L2-LOAD) terminals on the inverter.

2-19
This manual for use by qualified personnel only



Inverter/Charger Installation

2.

Connect thewireslabelled “INV1L1-GRID” and “INV1L2-GRID” to theinverter. If
the AC source will be the utility grid, connect to the GRID (AC1) terminals
(L1-GRID, L2-GRID). If the system will be off-grid and the only AC source will be a
generator, these wires can be connected to the GEN (AC2) terminals (L1-GEN,
L2-GEN). No additional neutral connection is needed when using the XW Power
Distribution Panel. (Additional neutral terminals (N-GRID, N-GEN) are provided on
the inverter for installations that do not use the XW Power Distribution Panel.)

Connect L1 (from the L1 output Power Distribution Bar) and L2 (from the L2 output
Power Distribution Bar), Neutral, and Ground to the sub-panel that supplies power to
inverter loads.

Connect the ground wire between the XW Power Distribution Panel and the utility
grid AC panel. Connect Neutral from the XW Power Distribution Panel to the utility
grid AC panel. Connect L1 and L2 from the input side of the AC1 Breaker (L1 and L2
Power Distribution bars) to the utility grid AC Panel.

Power Distribution bars in the XW Power Distribution
Panel accept up to a #2/0 AWG cable (maximum).
See Figure 2-9 on page 2-11 for torque requirements. Main AC

AC Distribution Panel
(Sub-Panel)
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..............................................

xantrex
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Actual wiring requirements may vary.

Figure 2-17 Wiring the XW Power Distribution Panel to the Sub-panel or Utility Grid
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Step 4: Wiring the Inverter

Wiring the XW Inverter/Charger to a XW Power Distribution Panel

Power Distribution bars in the XW Power Distribution
Panel accept up to a #2/0 AWG cable (maximum).
See Figure 2-9 on page 2-11 for torque requirements.
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Actual wiring requirements may vary.
Figure 2-18 Wiring the Inverter to the XW Power Distribution Panel
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Inverter/Charger Installation

Generator Wiring to the XW Inverter/Charger using a XW Power Distribution Panel

In an On-grid installation, the generator will require an additional AC breaker be installed
in the Power Distribution Panel.
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CAUTION: Generators must be hard-wired to

the XW Power Distribution Panel. —
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Actual wiring requirements may vary.

Figure 2-19 Generator Wiring Using a XW Power Distribution Panel (On Grid)
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Step 4: Wiring the Inverter

In an off-grid installation, the generator can be connected to the breakers provided in the
XW Power Distribution Panel. No additional breaker isrequired.
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Figure 2-20 Generator Wiring Using a XW Power Distribution Panel (Off Grid)
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Inverter/Charger Installation

AUX Port

The XW Serieshasa 12 Vdc auxiliary output that can be configured to trigger in response
to one of the following battery conditions:

* low battery voltage

« high battery voltage

* low battery temperature

* high battery temperature

e any device fault

The auxiliary output can also be triggered manually.

The 12 Vdc output can be used to trigger arelay to disconnect batteries from the inverter/
charger when battery voltage or temperature are out of the ideal range.

The auxiliary output is designed to provide the following functions:
e Auxiliary 12 Vdc power supply
* Remote Power Off

—
ol
:'; ot o Egrm][]m‘/AUX Port
,0: 08

@
C

Figure 2-21 AUX Port Location

AUX+12V Voltage Supply

2-24

DC voltage is available between JU-1 (AUX +12 V) and JU-3 (AUX-COM, signa
return). The power available at these terminalsis 12 Vdc and maximum current is 0.25
Adc (3 watts).

AUX+12V and AUX-COM terminals can be used: to power arelay (3 watts maximum).
Additional fuses are not required by Xantrex, but may be necessary for some installations.

AUX +12V voltage supply can be programmed for different tasks ON and OFF using the
XW System Control Panel.

Default status of AUX+12 'V is OFF.

975-0239-01-01
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Step 4: Wiring the Inverter

AUX-RPO: User Remote Power Off (RPO)

User Line Wiring

Connecting JU-2 (AUX-RPO) and JU-3 (AUX-COM) terminals together through an
external switch (normal open contact) will provide the system shut off function if the
switch is closed.

The external switch if pressed overrides the control provided from the front panel.

To enablethe AUX port remote power off function, the RPO setting must be enabled from
the System Control Panel. For more information, see the XW Inverter/Charger Operation
Guide.

If the external switch is cleared (not pressed), the system can be enabled back from the
front panel.

Select an external switch with normal open contact; consult your local system designer or
qualified technician for specific installation instructions.

Use twisted pairs of #24 AWG to #12 AWG for connections. Carefully route the wires
away from high power load cables to minimize noise effects on signal integrity.

AUX Port Terminal Assignments

975-0239-01-01

Table 2-11 User Connector Terminals and Functions

Pin Reference Name Function
JU-1 | AUX+12V +12V User Voltage | +12 Vdc Voltage source: 0.25 Adc maximum
Supply
JU-2 | AUX-RPO Remote Power Off | Remote Power Off Logic Level: Active Low.
Connecting this signal shuts down system
operation.
JU-3 | AUX-COM Common Ground Return Common Ground Reference for 12V,
Reference Remote Power Off signals.
JU-4 | Not Operational | Not Operational Not Operational
JU-5 | Not Operational | Not Operational Not Operational

2-25
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Inverter/Charger Installation

Basic Functional Test - Single Inverter

The following steps will complete a basic functional test of the XW Inverter/Charger. If
any test fails, please refer to the Troubleshooting section in the XW Inverter/Charger
Operation Guide for assistance.

Confirm All Connections

Oncethe AC and DC wiring have been installed and connected, take amoment to go back
over all connections and make sure they are secure and have been installed correctly.

Applying DC Power to the Inverter

é CAUTION: Reverse Polarity Damage

Before making the final DC connection or closing the DC breaker or disconnect, check cable
polarity at both the battery and the inverter/charger. Positive (+) must be connected to positive (+).
Negative (=) must be connected to negative (-).

Reverse polarity damage is not covered by warranty.

To apply DC power totheinverter:

1. Before applying DC power to the inverter, measure the voltage and polarity of the
cables (measure at the battery side of the disconnect or breaker).

Important: Voltage should be between 40 to 60 volts for a 48-volt
system, and 20 to 30 volts for a 24-volt system. If the DC voltage islow,
the battery bank needs to be charged externally. Charge the battery bank
and restart the functional test.

2. Apply battery (DC) power to the inverter by closing the battery bank DC disconnect.

The inverter will power up, the display will illuminate, but the inverter will remainin
the Standby Mode (as shown in Figure 2-22).

g 2 Note: If the inverter was

C} previously powered up then it will
power-up in the last operating
state (Operating or standby)

Grid (AC1) &

Gen (AC2) &

All LEDs temporarily illuminate.

Fault / ~
Warning

ON/OFF Button

®

Figure 2-22 Power-up Display
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Basic Functional Test - Single Inverter

Enable the Inverter

AN

CAUTION: Equipment Damage

Prior to activating the inverter, ensure that all AC loads are disconnected from the output of the
inverter.

By default, Invert Mode is enabled and the unit should start inverting upon transitioning
from Standby Mode. If Invert Mode is disabled, the display will show (---) once out of
Standby Mode. If the unit powers up in Standby Mode, press the ON/OFF button
momentarily to change the mode from Standby to Operating.

To enabletheinverter:

€ Presstheinverter ON/OFF button and the Equalize button at the sametime. “En” is
briefly displayed on the inverter panel to indicate the inverter is enabled.

Todisabletheinverter:

€ Presstheinverter ON/OFF button and the Equalize button at the sametime. “diS’ is
briefly displayed on the inverter panel to indicate the inverter is disabled.

Equalize ON/OFF This display indicates the inverter

Equalize ON/OFF yinc
is disabled.

Button Button Button Button

Briefly press the Equalize Button and the ON/OFF Button at the same time All LEDS temporarily illuminate.

to enable or disable the Invert Mode.

Figure 2-23 Enable the Inverter

975-0239-01-01

3. Monitor the INVERT (Green kW) LED to confirm which mode the inverter isin:

e LED Off —Invert Mode is disabled. The inverter/Charger is not powering the AC
loads. However, if good AC is present, it is passed through to the loads.

¢ Oneblink/sec — Theinverter/charger isin the Search Mode and is looking for an
AC load greater than the Search Watts setting (default = 25 watts). The Display
shows Sch (Search) when this mode has been enabled.

e LED On - Theinverter/charger ison. Theinverter is operating and is able to
provide power to the AC loads. Thisis the default mode on initial powerup once
the unit is taken out of Standby Mode.

If the inverter is not operating or the INVERT LED (kW) does not illuminate, check all
connections. Check the inverter's DC voltage on the positive (+) and negative (-)
terminals. Check the Fault LED. If the fault LED isilluminated, check for afault code on
the information panel. Correct the reported fault if possible and clear the fault. If the DC
voltage is low, the battery bank needsto be charged externally. Charge the battery bank
and restart the functional test.

2-27
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Inverter/Charger Installation

AC Voltage Check

Important: Thistest requires the use of avoltmeter.

To perform an AC voltage check:

1.

With the inverter on (INVERT [green, kW] LED on solid), verify the AC voltage at
AC Loads block terminal L1-Load to N-Load.

Verify that neutral isbonded to ground in the system by measuring the hot and neutral
voltages relative to ground. Neutral-to-ground should equal zero (0) valts.

After confirming the correct AC voltage, turn on your AC output breaker and place a
load on the inverter (plug in alight or other load to an outlet the inverter is powering).

Confirm that the AC load that was just applied works properly.

AC OUT AC IN AC IN
ole|e|o[e]e]ele]e

FNE ADNE [EE
GRID I GEN

AC
Nrono— 1 acy (AC2)

Figure 2-24 Checking AC Voltage

Confirming Battery Charger Operation
To confirm battery charger operation:

2-28

1
2.

Apply AC from grid or generator, confirm voltage.

Check LEDs (AC1 or AC2) on the front panel. One of them must be illuminated for
the unit to charge. Check the“A” LED. If the“A” LED isilluminated, the unit is
charging and the battery current is displayed on the information panel.

Amp LED

Figure 2-25 Checking Charging Operation

Important: Unless the inverter/charger settings have been changed, the inverter will charge as
if it has alarge (> 440 Ah) flooded battery bank (factory default setting). Therefore, ALL systems
may need to have the battery charging set points “fine tuned” to avoid damage to the batteries.

This completes the functional test. If all tests pass, the inverter is ready for use. If any of
theinverter'sinternal set points need to be adjusted, consult the configuration chapter of
the operation guide.
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Single Inverter Functional Test

anbhls, AbL, Checkiverify all
@ @ wiring and catde
CONnections.
L
ithin tolerance?
Measure DC Vollage and 20 ,.,‘2, m,ﬂﬁ ::_,E:m
canfirm the correct polarity = 40t 60 volis for a 48-volt system

of the cable connections. y 3
Polarity on cables is

correct?

Yes

¥ :
i |
| Apply DC Power. }—.
|

Check display for
startup sell-tesl.

Power Up Display

Standby Display

lOLO

If unit powers up in "stb",

enable operating mode.

i

Press mamentarily to enable |
operating mode

Fault Display

LORO |

-—{ Check for Faults

Correct Fault Condition. | Yes

Restart Functional Test. | Faults?

lhln

Check AC
Valtage.

oo ____

Consult Troubleshooling |

Section of the Operaler's No Within
Guide for suggestions. range?
Restart Functional Test |
Yes
| Gonfirm Open AC
L;??W:Ssr 1 operation of ———»  Load
| ACLoad. | breaker.

Figure 2-26 Functional Test for Single Inverter Systems
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Mo

Basic Functional Test - Single Inverter

Check Battery Bank.
Recharge by external charger if necessary.
.
Correct Polarity on Cable Connactions.
Restart Functional Test.

T
|
r

Enable Inverter ’—>

e[e[e|s[e[s]s]e]%]

Inverter display

i i
RYTEPRRN YT

Press both simultaneously to
enable invert mode. "En is

displayed briefly.

Proceed to Charger
Functional Test.
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Inverter/Charger Installation

Step 5: Installing Additional Inverters

Installation Steps

2-30

Toinstall multipleinverters:

1
2.

Disconnect all power from the system.

Mount additional inverter(s). See“ Step 1: Installing the Mounting Plate” on page 2—4
and “Step 2: Mounting the Inverter” on page 2—6.

Install the XW Conduit Box. See* Step 3: Mounting the XW Power Distribution
Panel and XW Conduit Box” on page 2—7.

Install AC sync cable(s) asrequired. See*“ Xanbusand AC Sync Cable” on page 2—40.

Install a XW System Control Panel to configure programmable settings and to name
specific network components (e.g., XW1, XW?2 etc.). See “The XW System Control
Panel” on page 5-2.

Convert the XW Power Distribution Panel to accommodate the extrainverter by
installing the additional breakers and components. See page 2—-31 for instructions on
converting the XW Power Distribution Panel to a dual-inverter configuration. See
page 2—-36 for converting the XW Power Distribution Panel to atriple-inverter
configuration.

Attach Bypassinterlock plate to distribution panel cover.

Connect DC wiring. See Figure 2-27 on page 2—32 for dual-inverter configurations
and Figure 2-31 on page 2-37 for triple-inverter configurations.

Connect AC wiring. See Figure 2-29 on page 2—34 for dual-inverter configurations.
For triple-inverter Configurations, see Figure 2-32, “Triple-Inverter AC Breaker
Arrangement and Wiring Enlargement with Dual AC Input Sources’ on page 2—39 or
Figure 2-33, “Triple-Inverter AC Breaker Arrangement and Wiring Enlargement with
aSingle AC Input Source” on page 2—39.

975-0239-01-01
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Step 5: Installing Additional Inverters

Parts List for Dual-Inverter Configurations

Installing an additional inverter using the power distribution panel requires an XW
Connection Kit (part number 856-1020), which contains the following components:

XW Conduit Box

Three 60 amp, 120/240 VAC, 2-pole, Square-D Type QOU, DIN-rail mount,
AC breakersfor Inverter Input, Output, and Bypass

Four Power Distribution bars

Custom Bypass I nterlock

#6 AWG AC wiring to connect the inverter to AC breakers

GJ250A, 160VDC, 3/8" Stud, DC Breaker with copper bus bar for DC positive
one pair #4/0 battery cablesto connect the inverter to DC breakers

Xanbus and AC Sync Cable (CAT 5 cable with RJ45 connectors wired to T568A
standard).

Miscellaneous bushings

Important: When installing more than one inverter at alocation, a XW System
Control Panel will be required to give each inverter (aswell as other
Xanbus-enabled devices) a unique name and to modify the factory-installed
default settings to match and support the installed configuration.

Converting a Single-Inverter Power Distribution Panel to a Dual-Inverter Power

Distribution Panel

4 Remove upper wire cover and lower wire cover on the XW Power Distribution Panel.

DC Wiring for a Dual-Inverter System

1

975-0239-01-01

Remove positive distribution plate attached to bottom terminal on existing DC
disconnect/breaker.

Install second DC disconnect/breaker (supplied in 865-1020) next to existing DC
disconnect/breaker.

Replace the factory-installed DC positive bus bar with the larger positive bus bar
provided in the 865-1020. This larger DC positive bus bar supports up to three
GJ250 Adc disconnect/breakers.

Connect positive battery cable for second inverter (supplied in 865-1020) to top
terminal on second DC disconnect/breaker.

Connect negative battery cable for second inverter (supplied in 865-1020) to DC
negative distribution plate.

Connect positive and negative battery cables to second inverter.
Remove knockout on the lower cover for additional disconnect/breaker to fit through.
Re-install lower wire cover.
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Inverter/Charger Installation

AC Breakers shown in this illustration
represent the breaker arrangement for a

single AC source.

|
ACOUT | ACIN | ACIH
LRI EAEIE) CIEAED

] AC GRID GEN
| LDAD {ACT) ACZ)

"‘|I'1|-"|

! Grounding Conductor —

- -

xantrex

Ig\s:cm'r ACIN ACIN
e GEN
s[s[e[s]e][s]s]a]s]
Lo fealual wlesfualwliz]
“
Hybrlllln artoriCharger | L_.

Xantrex

Iﬁ'égeé‘é 96| N

Hyhrid InvarteriChargar

wﬂn\ *"—@%ﬁh\l}-F‘\‘ﬁ

Grounding Conductor —

-------

BATTERY
LEGEND

I bf |
Negative (-)
= ]
Positive (+)

Torque connections to the
inverter DC terminals to
10-15 ft/lbs.

Battery Bank

Actual cable requirements may vary.

Figure 2-27 DC Connections to Dual Inverters

2-32

Battery Temperature 1
Sensor i

Battery System
Bonding Wire

Torque connections to the battery
terminals according to the battery
manufacturer's recommendations.

Thismanual for use by qualified personnel only
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Step 5: Installing Additional Inverters

AC Wiring for a Dual-Inverter System

1

10.
11
12.

13.

Power Distribution bars in the XW FROMMAIN A FROM GENERATOR
Power Distribution Panel accept up to PANEL

Disconnect the AC wires (from the utility grid or generator and to the sub-panel) and
remove the factory-installed distribution bars connected to top and bottom terminals
on the AC breakers.

Remove bypass interlock bracket.

Disconnect INV1 AC LOAD (INV1L1-LOAD, INV1L2-LOAD) wires from top
terminals on right-hand side breaker.

Add three additional dual-pole AC breakers (supplied in 865-1020) next to the
existing three dual-pole AC breakers.

Attach the four, four-tab distribution bars (supplied in 865-1020) to top and bottom of
AC breakers as shown in dual-inverter system wiring diagrams.

If abackup generator or other secondary AC source isinstalled in the system, reuse
two of the dual-tab power distribution bars previously installed on INV 1 Grid/Bypass
breakers for generator breakers as shown Figure 2-28.

Connect grid wiring and loads/subpanel wiring to the new distribution bars as shown
in Figure 2-29.

Connect INV1 LOAD (INV1L1-LOAD, INV1L2-LOAD), INV2LOAD (INV2
L1-LOAD, INV2L2-LOAD), and INV2 GRID (INV2 L1-GRID, INV2 L2-GRID)
wiresto AC breakers as shown in Figure 2-29.

Connect neutral (INV2 N-LOAD (SPLIT-PHASE)) and ground (INV2 GROUND)
wiring as shown in dua-inverter system wiring diagrams.

Connect wiring at the inverter/chargers as shown in Figure 2-29.
Remove the knockouts on upper wire cover for additional breakersto fit through.

Re-install upper wire cover. Relabel the AC breakers with the appropriate labels
provided with the XW Power Distribution Panel.

Install bypass interlock plate with provided screws and nylon shoulder washers
(supplied in 865-1020).

DISTRIBUTION DISCONNECT

a #2/0 AWG cable (maximum). weomran:
See Figure 2-9 on page 2-11 for Bromte 4 g REAR

torque requirements.

FROM AC LOAD
ON N1
FROM AC LOAD
ON NV

AC Breakers (See Note 1)
" . n . ! : 3
INV 1IN 1NV 2 1N GRID GRID wviour | invzour | INVIIN f INVZIN
(GRID) {GRID) BYPASS BYPASS | (ACLDADS) | (AC LOADE| (GEN} (GEN)

TOACY ON INVY
TOACYT ON NV
TOACZON INVT |

TOACZ ON INVZ

1 REAR TO INVERTER AC
DISTRIBUTION
PANEL

Figure 2-28 Dual Inverter AC Breaker Arrangement and Wiring Enlargement with Multiple AC Input Sources
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Inverter/Charger Installation

Utility Grid
Actual wiring requirements may vary. N |

Main AC
Distribution Panel

Inverter AC
Distribution Panel
AC Generator
Grounding | ||
AC LEGEND LA Electrode P i
P— Generator I L | Conductor P t
Neutral | Disconnect H & li B 2l Pl it
THOTLi - K (e = - i
HOTL2 i :
“Ground : : S
INV 2 INV 1
; xantrex xantrex

AL ouT AT Ao

-
ouT b

seiviesiese e
AN i) L] [y

Hybrid inverter/Charger

’
L R S R

XW Power Distribution
Power Distribution bars in the XW Power Distribution Panel (PDP)
Panel accept up to a #2/0 AWG cable (maximum).
See Figure 2-9 on page 2-11 for torque requirements.

Figure 2-29 AC Wiring for Dual-Inverter Systems
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Step 5: Installing Additional Inverters

1) Replace the Internal Front Panels using
the hardware removed prior to wiring.

\@ Place the AC Bypass plate over the
mm oo o ot meion wvaon miiw o wiw Bypass breakers as shown and secure
with the hardware provided.

AC Breakers
1 ) Replace the Internal Front Panels using
* * the hardware removed prior to wiring.
L ®
! II To put the Bypass Plate in "Normal”
- - position, loosen the screws slightly and
slide the plate to the right. Retighten the

screws to secure the plate in place.

Battery Disconnects. @

- —P
DC Disconnects ®

AC Breakers

Replace the Internal Front Panels using
the hardware removed prior to wiring.

L ®
bt DC Disconnects b4
* ®

|
Figure 2-30 Installing the Front Internal Panels and the AC Bypass Plate
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Inverter/Charger Installation

Parts List for a Triple-Inverter Configuration

(0 1x XW Power Distribution Panel (PDP) and Accessory kit (mounts to first unit).
(0 1x865-1020 PDP Connection Kit for INV2.

The following items are required for the third inverter (furthest from PDP) and should be
sourced and prepared prior to theinstallation. (Note that all wiring will have to be custom
cut to fit the third unit. Wiring supplied with the extension kit is intended for a second
inverter in a two inverter system).

For a Single AC Source Installations:

(3 1 x865-1024 Conduit Box for inverter

(3 1x 250 A DC breaker (Master packs available from Xantrex P/N: 865-1065)

3 1.0m (39") x CATS5 network cable for inverter AC Sync

(O 1.0m (39") x CAT5 network cable for Xanbus communication

(O 0.5m (20") x #4 AWG, 600 V, 105°C stranded green wire for ground connection
Or for a Dual AC Source Installations:

(3 1x865-1020 Connectin Kit for INV2 (contains AC and DC breakers required for
third inverter).

O 2.3m(91") x # AWG, 600 V, 105°C Black stranded wire for L1 Gen (AC2).
A 2.3m(91") x #6 AWG, 600 V, 105°C Red stranded wire for L2 Gen (AC2).
Thefollowing arerequired for both Single and Dual AC source Installations:
2.2m (87") x #6 AWG, 600 V, 105°C stranded white wire for neutral

2.2 m (87") x #6 AWG, 600 V, 105°C Black stranded wirefor L1 Grid (AC1).
2.2m (87") x #6 AWG, 600 V, 105°C Red stranded wire for L2 Grid (ACL).
2.3m (91") x #6 AWG, 600 V, 105°C Black stranded wire for L1 (AC2 Load).
2.3 m (91") x #6 AWG, 600 V, 105°C Red stranded wire for L2 (AC2 Load).
2.4 m (95") x #6 AWG, 600 V, 105°C Red stranded wire for AC Load.

1.6m (62") #4/0 AGW, 105°C, Red stranded with #4/0 x 3/8 lugs crimped at each end
for the positive battery cable.

1.6m (62") #4/0 AGW, 105°C, Black stranded with #4/0 x 3/8 lugs crimped at each
end for the negative battery cable.

(3 External Bypass Switch - The XW Power Distribution Panel does not have enough
breaker locations to accommodate bypass breakersin atriple-inverter system.
Therefore, an external Bypass Switch may be needed. See Figure 2-34 on page 2-40
for anillustration of how to wire an External Bypass Switch.

I [ [y I [ R |

a

Converting a Single-Inverter Power Distribution Panel to a Triple-Inverter Power
Distribution Panel

2-36

€ Remove upper wire cover and lower wire cover on the XW Power Distribution Panel.
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Step 5: Installing Additional Inverters

DC Wiring for a Triple-Inverter System

7.
8.
9.

Power Distribution bars in the XW Power Distribution Panel accept
up to a #2/0 AWG cable (maximum).
See Figure 2-9 on page 2-11 for torque requirements.

-

xantrex

RCOUT | AC

AL
000000000

fualm [uafunl wifual o 1]
AT R GEN

woan | owcty | en

C)

Install the two DC disconnect/breakers (two supplied in 865-1020).

Install larger, three-position positive distribution plate (supplied in 865-1020) if not
already done.

Connect negative battery cable for third inverter (supplied in 865-1020) to DC
negative distribution plate.

Connect negative battery cable for second inverter (custom, see material list) to DC
negative distribution plate.

Connect positive battery cable for second inverter (supplied in 865-1020) to top
terminal on second DC disconnect/breaker.

Connect positive battery cable for third inverter (custom, see material list) to top
terminal on third DC disconnect/breaker.

Connect positive and negative battery cablesto first inverter.

Connect positive and negative battery cables to second inverter.

Connect positive and negative battery cablesto third inverter.

AC Breakers shown in this illustration

represent the breaker arrangement for
multiple AC source.

coRaccRsE N
ol

xantrex xantrex

so@9ec859)

ae_.ga_@__eﬂ@fe )

Torque connections to the inverter DC
terminals to 10-15 ft/lbs.

| BATTERY
| LEGEND
| bt ]
| Negative (-}
i LB
! Positive (+)

Actual cable requirements may vary.

Battory Tomparatura
Sensor

2
T
Battery !
System :
Bonding 1
p q Wire
3 gl Ly &
.

==

Torgue connections to
the battery terminals
according to the battery
manufacturer’'s
recommendations.

Battery Bank

24 Ve or 4 Vi

Figure 2-31 DC Connections for a Triple-Inverter System
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Inverter/Charger Installation

AC Wiring for a Triple-Inverter System

1.

10.

2-38

Prepare power distribution bars (supplied in 865-1020) by cutting away one of the
four tabs, only three tabs per power distribution bar are required in athree inverter
system. A total of 4 distribution bars should be prepared for asingle AC source and 6
distribution bars for adual AC source.

Mount the nine breakers on the din rail and install power distribution bars as follows

(refer to figures 2-28 & 2-29):

a) Twodistribution bars, L1 and L2 at the input (top) terminals of the INV1, INV2
and INV 3 Grid breakers.

b) If theinstallation includes a second AC source, install two distribution bars, L1
and L2 at the input (top) terminals of the INV1, INV2 and INV3 Gen breakers.

¢) Twodistribution bars, L1 and L2 at the output (bottom) terminals of the INV1,
INV2 and INV3 AC Load breakers.

Connect L1 and L2, AC wiring from each INV Grid breaker to the corresponding AC
Input (ACL) terminal on each of the three inverters.

If the installation includes a second AC source,, Connect L1 and L2, AC wiring from
each INV Gen breaker to the corresponding AC Input (AC2) terminal on each of the
threeinverters.

Connect L1 and L2, AC wiring from each INV AC Load terminal from each of the
three inverters, to the corresponding AC INV Out breaker terminal in the PDP.

Connect L1 and L2, AC Load wiring to the INV Out (AC Load) power distribution
bar.

If the installation includes a second AC source, Connect L1 and L2, AC wiring from
the Generator (or other source) disconnect to the Gen breaker power distribution bars.

Connect L1 and L2, AC wiring from the Utility Grid distribution panel to the Grid
breaker power distribution bars.

Connect neutral wiring from INV 1 (supplied with PDP), INV 2 (supplied in 865-1050)
and INV 3 (custom, see material list) to the neutral distribution bar in the PDP.

Connect ground wiring from INV 1 (supplied with PDP), INV2 (supplied in 865-and
INV 3 (user supplied for single AC source and included in 865-1050 for Dual AC
source) to the ground distribution bar in the PDP.

975-0239-01-01
Thismanual for use by qualified personnel only



Power Distribution bars
in the XW Power
Distribution Panel
accept up to a #2/0
AWG cable (maximum).
See Figure 2-9 on page
2-11 for torque
requirements.

Figure 2-32 Triple-Inverter AC Breaker Arrangement and Wiring Enlargement with Dual AC Input Sources

Power Distribution bars in the
XW Power Distribution Panel
accept up to a #2/0 AWG cable
(maximum).

See Figure 2-9 on page 2-11 for
torque requirements.

Step 5: Installing Additional Inverters

FROM AC
DISTRIBUTION FROM GENERATOR
PANEL OR DISCONNECT
TRANSFER SWITCH
— i IMPORTANT
Install L1 PD8 in first Gnd/Gen
breaker siof lacing FRONT. |—
Failure lo do so will resull in |r (=]
[=]
| overiap of termanals on L1 and | 2 3 8 L
~ R L2 PDBs and potential for > |§ z =5 oz
‘ shorting to occus \ /" 122 | S; _— g% L
v g it AT R
£ & <

AC Breakers

(See Note 1)

INV 1IN
(GRID)

NV 2 IN
(GRID)

INV 1IN
(GEN)

INV 3 IN
(GRID)

NV 2 IN
(GEN)

INV 3 IN
{GEN)

INV 1 OUT
(AC LOADS)

INV 2 OUT
(AC LOADS)

NV 3

{AC LOADS)

ouT

h

TOACT ON INV1
TO ACT ON INV2 |
e ]

IMPORTANT,

Install L1 PDB in first Grd
breaker slot facing FRONT
Failure to do so will resull in

overtap of lerminals on L1
and L2 PDBs and potential

for sharting 1o occur

TO ACT ON INV3

I — REERRT TO INVERTER AC

Install L1 POB in fiest Loag DISTRIBLIHIGN
breaker siol facing REAR PANEL OR

| e e TRANSFER SWITCH

FROM AC SOURCE
DISCONNECT OR
TRANSFER SWITCH

AC Breakers (See Note 1)

. T i

2|

<
gv Sg |52
35 Z oz
gZ| 25 =]

28 R 3° A%

g

1NV IN
GRID OR GEN

INVZ 1N
GRID OR GEN|

INV 1 OUT
(AC LOADS)

INV 2 OUT
(AC LOADS)

INV 3 OUT
(AC LOADS)

V3 1N
(GRID OR GEN|

|

TO AC1 OR AC2
ON INV1

breaker slot facing REAR

TO AC1 OR AC2
ON INV3

IMEORTANT
Instafl L1 PDB in firs! Load
TO INVERTERAC |
DISTRIBUTION |
PANEL OR
TRANSFER SWITCH |

Figure 2-33 Triple-Inverter AC Breaker Arrangement and Wiring Enlargement with a Single AC Input Source
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Inverter/Charger Installation

Inverter AC
Distribution Panel
(sub-panel)

Main AC Utility
ByPass Switch Distribution
iaad CriEilizisinni=isnint= At
ol 1 ’
el e il
I 4
Preferred ___A_It_grnatei_ | I'
ey i »
lock =t !
1}
i
i?
E METRAL CROUND "‘ Ac
R il
........ : ' Generator
Lhd B

Generator
Disconnect

IRVERTER TOGRID (A1) TO GEN (ACZ) |
OUTPUT INPUT INPUT
| BREAKERS IN BREAKERS IN BREAKERS IN |
| XW PDP XW PDP XW PDP

Actual wiring requirements may vary.

Figure 2-34 Wiring an External Bypass Switch for a Triple-Inverter Configuration
Xanbus and AC Sync Cable

A Xanbus and AC sync cableis required for multi-unit installation. The AC sync cable
connects each inverter, and provides the necessary communication and control between

2-40

multiple units.

Install these cables, routing it through the XW Conduit Box raceway, prior to making the

AC and DC wiring connections. See Figure 2-35.
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975-0239-01-01



Step 5: Installing Additional Inverters

Toinstall the AC Sync and Xanbus cables between inverters:

xantrex * xantrex | " xantrex

Hybrid lnyarteCharges Hybrid Bvarte Chargar Hytrid bwartas Chargas
* * *
L] E—_] WO L L 3 = m = L2 c]

R =

Remove the two Route the cable as shown. Route any additional
factory-installed raceways communication cables through the raceways.

for the communication Replace the wiring raceways, ensuring not to pinch
cabling by removing the the cables. Secure the raceways to the XW Conduit
screw holding each Box with the screw that was removed earlier.

raceway in place.

Insert the RJ45 jack
on the cable into
one of the two AC

g S
I @ Bhg... ync ports.
, 0 =0

™

IMPORTANT:
° ‘:}E' ! ° In a 2-inverter system, install an AC Sync Cable from
= — = INV1 to INV2.

In a 3-inverter system, “daisy-chain” an AC Sync
Cable from INV1 to INV2 and from INV2 to INV3.

Do NOT install terminators in an AC Sync Port.

Figure 2-35 Installing the AC Sync Cable
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Inverter/Charger Installation

Basic Functional Test - Multiple Inverters

The following steps will complete a basic functional test of multiple XW Inverter/
Chargers. If any test fails, please refer to the Troubleshooting section in the XW Inverter/
Charger Operation Guide for assistance.

To perform afunctional test on multipleinverters:

2-42

1
2.

10.
11.

Check/verify all wiring and cable connections.

Measure DC voltage at the DC terminals on the inverter and confirm its within range
and has correct polarity. The acceptable rangeis>20 Vdc for 24 V system or >40 Vdc
for 48-V Systems.

Switch INV1 DISCONNECT to ON position.

Check inverter display for startup self-test during which all LED's will flash
momentarily. Once self-test is complete, inverter will display "Stb". (The Fault/
Warning LED may flash for afew seconds but eventually will turn off. If Fault/
Warning LED persists, check to ensure battery temperature sensor is connected. Also,
if the inverter has been pre-configured, it may go straight into normal operating
mode.)

Using the XW System Control Panel, set First (Master) Inverter Device Number

a) Gototheinverter’'s Advanced Settings menu by pressing Down arrow + Enter
from System Status screen and then simultaneously pressing Enter + Up arrow +
Down arrow.

b) Select Multi Unit Config menu.

¢) Change Dev Number from “00” to “01”. The inverter will now appear as
XW6048-01 in the device list.

d) PressExit to go back to the System Status screen.
Switch INV2 DISCONNECT to ON position.

Check inverter display for startup self-test during which all LED's will flash
momentarily. Once self-test is complete, inverter will display "Sth". (If the inverter
has been pre-configured, it may go straight into normal operating mode or display F66
warning.)

Using the XW System Control Panel, set Second (Slave) Inverter Device Number and
Inverter Mode.

a) Select new inverter XW6048-00 in the device list.

b) Gototheinverter's Advanced Settings>Multi-Unit Config menu.

¢) Change Dev Number from “00” to “02” (or the next number that hasn’t been
used). The inverter will now appear as XW6048-02 in the device list.

d) Change Invtr Mode from “ SplitPhMaster” to “ SplitPhSlave”.

€) PressExit until you see the System Status screen.

Check for faults. If fault condition(s) exist, correct and restart Functional Test.
If athird inverter isinstalled, repeat stepsto configure it as a Slave.

Using the XW System Control Panel, enable the System

a) Go to System Settings menu

b) Change System Modeto “ Operating”

¢) PressExit until you see the System Status screen.

975-0239-01-01
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12.

13.
14.
15.
16.
17.
18.

19.

20.

21.

Basic Functional Test - Multiple Inverters

Confirm Master inverter displays “0.00” and Slave(s) displays “---" on their front
panels.

Check for faults. If fault condition(s) exist, correct and restart Functional Test.
Check voltage at AC LOAD terminals of the Master Inverter.

Switch the AC Load breakers ON.

Confirm operation of connected AC loads.

Disconnect AC LOAD breakers.

Using the XW System Control Panel, reduce Maximum Charge Rate.

a) From System Status screen, go to System Settings and enable Cascading (if not
enabled). With Cascading enabled, a change to a setting in one inverter will auto-
matically ripple through to the other inverter(s) in the system.

b) Go to Advanced Settings>Charger Settingsin one of the inverters.

c) Set Max Chg Rateto 10%.

d) PressExit until you see the System Status screen.

Switch AC Input breakers ON. Note - all invertersin the system must be connected to
the same AC Input source before they will qualify the source.

Confirm both inverters start charging. Note -- With the Max Chg Rate set to 10% the
maximum charge rate islimited to 10 A on each inverter. Depending on the battery
bank’s state-of-charge, the output from one or more inverters may quickly drop to
zero. Thisis considered normal operation.

Check for faults. If fault condition(s) exist, correct and restart Functional Test.

If the Inverters pass the Functiona Test, proceed to Commissioning procedure as defined
in XW Inverter/Charger Operation Guide.

2-43
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Inverter/Charger Installation
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|sonfiem the comect polarity of! 40 volts for a 48-vall system Recharge by external charger if necessary.
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.

[
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Figure 2-36 Functional Test for Multiple Inverters - Page 1 of 2
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Basic Functional Test - Multiple Inverters

| Set system mode u; W
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systemn settings.
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enable both  ——= SCP to enable invert
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Figure 2-37 Functional Test for Multiple Inverters - Page 2 of 2
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Xanbus Network
Installation

Chapter 3, “Xanbus Network Installation” provides detailed
information for planning and installing the components necessary for
network communication on a Xanbus system.

For this Topic See....

“ Xanbus-enabled Devices’ page 3-2
“The Xanbus System” page 3-2
“Installing the Network” page 3-5
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Xanbus Network Installation

Xanbus-enabled Devices

The Xanbus™-enabled designation means that the product works on a Xanbus network.
Xanbus-enabled products are:

» Easy to use. The Xanbus network simplifies operation and automates routine tasks.
» Reliable. Software control eliminates errors due to analog signalling.
e Accurate. Digital information is less susceptible to interference and line | oss.

The Xanbus System

What is a network? A network is a collection of devicesthat perform individual functions, but also
communicate and interact with the other devices. The network capability of the XW
Power System provides arobust, integrated product solution that simplifies and automates
the installation, configuration, control, monitoring, and integration of devices that deliver
and distribute AC or DC power.

Network Each deviceisintegrated into the network using cables, network connectors, and
components terminators. An example of a network-managed power system is shown in Figure 3-1.
LEGEND
bc Distribution Panel
- Low Valtage DC Inverter/Charger

AC
Network

Connection

L Tarminator

AC Panel
|
PV Array Charge r
Controller |
XW Automatic
e Genarator Start i xw SYSIem XW Power Distribution Panel
1‘: ,;:T e Control Panel e i
[= — ] - - —_—
Gooo L: 1 '_.E_ .
o DCIN I L
i 3 0 ) I , oees
4 ] R |
LJ
Vol i SIEE g — syl i i |
| = II
| DC Energy Storage
(Battery) Bank

AC P
Generator

Figure 3-1 Network-Managed Power System

_ Crvarview ved/Network/Agril 24, 2007
0 2007 Xantrex Technoiogy Inc
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The Xanbus System

Network Components

975-0239-01-01

A Xanbus network consists of the following components:

Xanbus-enabled devices—these include the XW System Control Panel, the XW
Inverter/Charger, XW Automatic Generator Start, and XW Charge Controller. The
maximum number of Xanbus devices connected to a single Xanbus network should
not exceed eight devices.

Xanbus power supply—the network must have at least one device with a power
supply to run the network. The total network current supplied by all the
power-sourcing devices must be greater than or equal to thetotal current drawn by the
power consuming devices. The power supply must be capable of providing 15 Vdc/
200 mA to each device. The XW Inverter/Charger can provide sufficient network
power.

For example, in asystem with an inverter/charger, aXW System Control Panel and an
Automatic Generator Start, the inverter/charger is a power-sourcing device capable of
providing 800 mA at 15 Vdc while the two other devices each consume a maximum
of 200 mA for atotal maximum consumption of 400 mA. In this example, the
network is properly configured from a power perspective because the power sourceis
capable of providing more current than is needed: 800 mA > 400 mA.

Important: Seethe specifications for each Xanbus device to determine how much power each
device consumes or supplies.

Xanbus cables—each Xanbus-enabled device is connected by a Category 5 (CAT 5 or
CAT 5e) cable, astandard cable available from Xantrex or any computer supply store.
The cable consists of eight conductors in four twisted pairs with an RJ45 modular
connector wired to the T568A standard.

é CAUTION: Equipment Damage

Do not use crossover cable.

Pins:
876 54321

Network terminator

Figure 3-2 Xanbus Cable, RJ45 Connector Pin Numbers and Network Terminators

Network terminators — the Xanbus network must be properly terminated at each to
ensure the communication signal quality on the network. If the network is not
properly terminated, signal quality is degraded and performance on the network is
reduced. Permanent configuration without terminators is not supported by Xantrex.
The XW Series and other Xanbus-enabled devices ship with one terminator already
installed. Depending on your network layout, thisterminator may need to be removed
and inserted into another device elsewhere in the network.
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Xanbus Network Installation

Ordering Network Components

Table 3-1 provides a partial list of network components and part numbers. Ready-made
cables are available in standard lengths from 3 feet to 75 feet.

For the most up-to-date list, call an authorized Xantrex dealer or visit the Outlet Store at
www.xantrex.com.

Table 3-1 Xanbus Network Components and Part Numbers

Network Component Part Number
Network termination — (2 per pack) 809-0901
Network cable 3 ft. (0.9 m) 809-0935
Network cable 25 feet (7.6 m) 809-0940
Network cable 50 feet (15.2 m) 809-0941
Network cable 75 feet (22.9 m) 809-0942

Network Layout

Each device on the network is linked with separate lengths of Xanbus cable, as shown in
Figure 3-3. This layout does not require network connectors.

Two terminators are required to ensure the communication signal quality on the network.
The Xanbus-enabled devices at each end of the chain must have a male terminator
inserted into their open network ports.

Advantage The advantage of thislayout isthat it isless expensive to install because
network connectors are not required.

Disadvantage The disadvantage of the daisy chain layout is that X anbus-enabled
devices cannot be removed from the network without interrupting the network. To make
the network function after removing a device, you must connect the Xanbus-enabled
devices on either side of the missing device to each other or replace the device.

Inverter/Charger

xantrex

XW Charge
Controller
B XW Automatic XW System
| Generator Start Control Panel
_
¢
| N Ry, | . , G000
—Tr - -— -J l - . T T—

Network Terminator <« Terminate the network ateachend. g = Network Terminator

Figure 3-3 Network Layout
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Installing the Network

Installing the Network

Important: Installing and replacing Xanbus-enabled devicesin an existing system must be
performed with the XW Power System in Standby mode. For more information about Standby
mode, see the XW System Control Panel Owner’s Guide.

Before You Begin the Installation
» Read the entire section before installing the network. It's important to plan the

installation from beginning to end.
* Assemble al the tools and materials required for the installation.

Installation Tools and Materials

Tools The following tools may be required to install the Xanbus cables.
(3 Phillips screwdriver, appropriately sized
(3 Drill and /8" bit
Materias The following materials may be required to complete your installation.
(3 CAT 5or CAT 5e cables (available from Xantrex or computer supply stores)
O Network connectors, if installing multi-drop backbone layout
O # 6 screws, 2 per each network connector installed
)

Terminators
Guidelines for Routing the Xanbus Cables

WARNING: Shock hazard

Do not route the Xanbus cables in the same conduit or panel asthe AC and DC power cabling.

To ensure maximum performance of your network, follow these guidelines when routing
the Xanbus cables.

* Route the cables away from sharp edges that might damage the insulation. Avoid
sharp bends in the cable—no less than a 4-inch (100 mm) radius.

* Allow at least 2 ¥ainches (57 mm) of space behind the wall to accommodate the depth
of the unit and alow room for the cables to bend.

» Allow for some slack in the cable tension.
» Keep the aignment of wire pairsinside the sheath as straight as possible.

* Allow separation between data and power cables (data cables should only cross a
power cable at right angles).

» Do not staple the cable with metal cable staples. Use appropriate hardware fasteners
to avoid damage to the cable.

e Support horizontal cables using J hooks or cable trays.

Thetotal length of the network, including all connected Xanbus-enabled devices and the
XW Series, cannot exceed 130 feet (40 m).

975-0239-01-01 3-5
This manual for use by qualified personnel only



Xanbus Network Installation

Installing Xanbus-Enabled Devices

3-6

If you are installing a Xanbus-enabled device on an existing Xanbus System, put the
system in Standby mode using the System Settings menu on the XW System Control
Panel.

AN

CAUTION: Equipment Damage

Connect only to other Xanbus compatible devices.

Although the cabling and connectors used in this network system are the same as ethernet
connectors, this network isnot an ethernet system. Equipment damage may result from
attempting to connect Xanbus to different systems.

Important: Mount cables and network connectorsin adry location.

Toinstall the Xanbus-enabled devices:

1. Determine and prepare the location for each device. Refer to the installation
procedure for each device elsewhere in this manual .

2. Determine and measure the required cable length, taking into consideration your
network layout, the routing, and strain relief requirements. Do not exceed the total
recommended cable length of 130 feet (40 meters).

3. Mount the devices according to the installation procedure elsewhere in this guide.

4. Usean appropriate length of Xanbus cable to connect each device and (if used) 3-way
network connector.

5. Insert aterminator into the open network port of the Xanbus-enabled device at each
end of the network. See Figure 3-3.

CAUTION: Unpredictable device behavior

After connecting the Xanbus-enabled devices and terminating the network, do not plug terminators
or other cables into any remaining open network ports on any Xanbus-enabled devices.
Do not connect one end of the network to the other to make aring.

975-0239-01-01
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XW Solar Charge
Controller Installation

Chapter 4, “XW Solar Charge Controller Installation” describes how
to mount and connect the XW Solar Charge Controller as part of the
XW System.

For this Topic See....
“PV Array Requirements” page 4-2
“Mounting” page 4-3
“Grounding” page 4-8
“Wiring” page 4-10
“Commissioning” page 4-16
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XW Solar Charge Controller Installation

Installing the Charge Controller

This chapter describesinstalling the XW Solar Charge Controller (XW SCC) with the
XW Power System, including the power distribution panel. For stand-alone installation,
see the XW Solar Charge Controller Owner’s Guide.

PV Array Requirements

Note: The following information provides only general guidelines. The installation and rated
performance of your PV array is subject to inspection and approval by the authority having
jurisdiction.

Each XW SCC must be connected to its own PV array. Although the XW SCC can harvest
amaximum of 3500 W, the PV array size can be as high as 6720 W (based on
48 A x 140 V. = 6720 W).

CAUTION: Equipment damage

The PV array voltage must never exceed 150 V. (open circuit voltage) under any conditions. The
array | (short circuit current) must not exceed the 60 A input current rating of the XW SCC at any
time.

Panels rated up to 48 A at 77 °F (25 °C) are recommended to allow for increasesin I
caused by irradiance enhancement under certain conditions (reflection from snow, for
example).

MPPT Voltage Range

4-2

The XW SCC maximum power point tracking algorithm maximizes the output energy of
PV arrays aslong as the operating voltage is within the MPPT operational window.
Ensure that the PV array used in the system operates within the MPPT operational
window.

Effects of array voltages outside of the MPPT operational window are shown in
Table 4-1.

Table 4-1 MPPT Operational Window

Voltage Effect of Array Voltage XW Series Mode

Voe < Vipatt XW SCC not operating. Low Light

(system battery voltage)

Vmee < Vpat Harvest of solar energy less than Charging
optimal.

Vmpp = Vpat t0 120 Vdc Maximum harvest of solar energy. | Charging (MPPT window)

120 Vdc < V) pp< 140 Vdc | XW SCC reduces the output current | Input voltage derating
[imit to protect the unit from voltage

spikes.
Vmpp> 140 Vdc XW SCC shuts down. Unit may be | Over-voltage fault
(or Ve > 140 Vdc) damaged if Ve > 150 V.
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Mounting

Mounting

Theinstructions in this section apply to an installation including the power distribution
panel. Installation procedures will vary according to your specific application. For special
applications, consult a qualified electrician or your Xantrex Certified Dedler.

Important: Installations must be compliant with all local electrical codes. Installation of this
equipment should only be performed by aqualified electrician or by a Certified Renewable Energy
(RE) System installer.

Choosing a Location

The XW Solar Charge Controller is designed to be mounted vertically to the side or the
top of the power distribution panel.

The XW SCC must be installed indoorsin adry, protected location away from flammable
materials, sources of high temperature, moisture, and vibration, and direct sunlight. The
location must also be sheltered from direct sunlight, rain, snow, and wind-blown debris.

CAUTION: Equipment Damage

Never install the XW SCC where it is exposed to salt water spray. Exposure to salt water will void
the warranty and may cause a malfunction or a shock hazard.

975-0239-01-01

WARNING: Explosion/Corrosion Hazard

To reduce the risk of fire or explosion, do not install the XW SCC in sealed compartments
containing batteries or in locations that require ignition-protected equipment.

To reducetherisk of corrosion from hydrogen-sulfide gas vented by batteries, do not install the XW
SCC in sealed compartments containing batteries.

If using “sealed” batteries, the controller can be mounted in the same enclosure as long as
it is adequately ventilated.

For optimal and safe operation, ensure there is adeguate clearance around the XW SCC.
See Table 4-2. If clearances are reduced below these minimums, rated performance may
not be achieved.

Table 4-2 Minimum Clearance Requirements

Location | Minimum Clearance

Above 6 inches (150 mm). When units are mounted to the side of the power distribution
panel in avertical stack, the topmost unit must maintain the minimum clearance to
the nearest surface.

Infront | Sufficient room to allow for easy access to read the display, to prevent accidental
contact with the heat sink, and to perform maintenance.

Onsides | 6inches (150 mm) on at least one side of the overall assembly. A maximum of two
units can be mounted side by side or side mounted against the power distribution panel.
In both configurations, the minimum clearance around the outermost unit must be

mai ntained.

4-3
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XW Solar Charge Controller Installation

6 inches (150 mm) on top and side(s)

xantron xantron < >
weas J | [wawe 4
i i

i
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trox
Beas A
¥
antrex

wee

Figure 4-1 Minimum Clearance Requirements

Removing the Wiring Compartment Cover

Before mounting, you must remove the wiring compartment cover to access the mounting
holes and the wiring terminals. The wiring compartment cover is secured with two
Phillips #8-32 x 2 ¥2-inch (63.5 mm) screws on the front cover of the unit. See Figure 4-2.

Xantrex

Remove screws to access
the field-wiring terminals.

Figure 4-2 Removing the Wiring Compartment Cover

Removing Knockouts

Six dual and two single knockouts are provided for routing battery, PV array, BTS, and
network cablesinto the XW SCC. Bushings or conduits must be used to protect thewiring

from damage from rough edges around the knockout holes.

When removing knockouts, ensure that no metal shavings or fragmentsfall into the wiring

compartment.

Important: Do not drill, cut, or punch holesin the XW SCC. Use only the knockouts provided

for conduit entry.

4-4
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Mounting

Keyhole slot for wall mounting

Side screws for power distribution

panel mounting
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XW Solar Charge Controller Installation

Mounting the Controller

The XW SCC can be mounted to either the side or the top of the power distribution panel.
The power distribution panel has keyhole slots and screw holes for side mounting, and
two pairs of conduit holes for top mounting the XW SCC.

To mount the XW SCC to the side of the power distribution panel:

1
2.
3.

5.

Back out the top side screw on the XW SCC by ¥+inch.
Remove the lower side screw on the XW SCC.

Holding the unit against the side of the power distribution panel, insert the top side
screw into one of the two keyhole slots on the side of the power distribution panel and
pull the unit down into the slot.

Insert the lower side screw through the hole on the inside of the power distribution
panel and into the side of the XW SCC.

Tighten the lower side screw to secure the XW SCC.

To mount the XW SCC to thetop of the power distribution panel:

1
2.
3.

Remove a pair of knockouts from the top of the power distribution panel.
Remove the bottom knockouts from the XW SCC.

Align the knockouts on the power distribution panel and XW SCC, and secure the unit
with two locking strain reliefs or threaded connectors.

In astand-alone installation, the XW SCC is mounted using three #10 x ¥2-inch or #12 x
¥-inch (12.5 mm) pan-head screws.

To mount the XW SCC away from the power distribution panel:

1
2.
3.

Remove the wiring terminals cover.
Mark the location of the keyhole slot on the wall.

Secure the top mounting screw in the location marked. L eave the screw head backed
out approximately ¥ainch (6 mm).

Place the XW SCC onto the screw and pull it down into the keyhole dot.
Insert two screws in the two mounting holes provided to secure the unit to the wall.

Provide strain-relief clamps or conduit to prevent damage to the circuit board and
terminal block from pulling on the wires.

975-0239-01-01
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Figure 4-5 Mounting the XW Solar Charge Controller
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XW Solar Charge Controller Installation

Grounding

The XW SCC can be configured to be compatible with either negative-grounded or
ungrounded PV systems.

The maximum size of the ground conductor is#6 AWG (16 mmz). Thiswire gaugeis
determined by electrical code regquirements regarding conduit knockout sizes, wire
bending radius, and space available within the XW Series wiring compartment. For
ground conductor requirements for your specific installation, consult your local electrical
code.

Internal Ground Fault Protection

The XW SCC has a PV ground fault protection (PV-GFP) fuse (600 V, 1 A) and aPV
negative-ground jumper located inside the wiring compartment. These provide a negative
ground bond and ground-fault protection for negative grounded PV array systems
common in North American installations. Replace the fuse with Littelfuse KLKD 1 or
equivalent.

WARNING: Fire hazard

« Fuses must only be replaced by qualified service personnel, such as a certified electrician or
technician. For continued protection against risk of fire, replace only with the same type and
rating of fuse.

« If PV-GFPisenabled, do not ground either PV negative or battery negative circuits. Grounding
these circuits will defeat the internal PV-GFP protective function.

WARNING: Shock hazard

Disconnect PV and battery circuits before removing the grounding connections or before removing
or installing the PV-GFP fuse. Wait at least 4 minutes for the interna circuitry to discharge before
servicing the unit.

Important: Only one XW SCC isto have the PV-GFP fuse installed in installations with
multiple paralléel units. Before mounting and connecting the XW Solar Charge Controllers, remove
the PV-GFP fuse from each unit except one.

CAUTION

The factory default configuration of the XW SCC will ground the PV array negative to the chassis
ground through the internal PV-GFP fuse. The PV-GFP circuit must be disabled for ungrounded PV
arrays.

975-0239-01-01
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Grounding

WARNING: Fire Hazard

Ensure there is no other ground connection in the DC
wiring or the PV-GFP will be defeated and will not
protect the array from ground fault conditions.

: xantrex
Q000 This symbol identifies the
: protective conductor
||| SR (grounding) connection.
O 0 O
® I—
0 0
0 Chassis ground terminals.
Q The PV-GFP fuse is located under the power
connector circuit board

Figure 4-6 XW Solar Charge Controller Safety Ground Connector

WARNING: Shock Hazard

Disconnect PV and battery circuits before removing the grounding connection or before removing
or installing the PV-GFP fuse.

Disabling Ground Fault Protection for Negative Grounded and Ungrounded Arrays

975-0239-01-01

To install the XW SCC in a system where an external negative-ground bond is required or
where the PV array must not be grounded, the XW SCC internal PV-GFP circuit and
ground bond must be disabled. To disable the unit’'s PV-GFP circuit and ground bond,
move the jJumper connector located on the circuit board within the wiring compartment.
See Figure 4-7.

WARNING: Shock Hazard

Disconnect PV and battery circuits before accessing the XW SCC wiring compartment.

Disabling the PV-GFP circuit in this way opens the negative-to-ground bond within the
unit. This providesthe option of using an external PV-GFP circuit, operating the XW SCC

with an ungrounded PV array, or grounding the negative circuit of the battery elsewherein
the system.
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XW Solar Charge Controller Installation

Enabled Disabled

Figure 4-7 PV Negative Ground Jumper Location

Wiring

Important: Installations must meet all local electrical codes. Installations of this equipment
should only be performed by a qualified electrician or a Certified Renewable Energy (RE) System
Installer.

WARNING: Shock Hazard

Disconnect battery and PV sources before wiring.

DC Terminal Connector Locations

Terminal connectors for DC wiring are located inside the wiring compartment. The labels
above the DC wiring terminals and inside the wiring compartment identify all the
connection points. See Figure 4-8.

CONNECTIONS DIAGRAM  ayx  BTs XANBUS XANBUS
TERMINAL TORQUE REQUIREMENTS

15Ibfin (1.7 Nm) FOR #14-10 AWGWIRE |O O
18Ibf.in éZ.O m) FOR #8 AWG WIRE
20lbf.in (2.2 Nm) FOR #6 AWG WIRE -+
BATTERY BATTERY PV PV
+

- - + CAUTION: Risk o ELECTRIC

SHOCK FROM INTERNAL CAPACITORS.
WAIT 4 MINUTES AFTER DISCONNECTING
ALL SOURCES OF ELECTRICITY BEFORE
REMOVING THIS COVER.

Figure 4-8 DC Connection Terminals
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Wiring

Wire Size and Over-current Protection Requirements

Current Rating

The wiring, over-current protection devices (fuses and circuit breakers), and installation
methods used must conform to all national and local electrical code requirements.

Wiring must be protected from physical damage with conduit or a strain relief clamp.

To preserve signal integrity on communication cables, the BTS, auxiliary output, and
network cables must pass through a different conduit than the conduits used for PV and
battery cables. You should pull the BTS cable through the conduit first as the connector
may not fit if other wires have been pulled first.

The XW SCC PV input is rated for 60 A maximum I .. Since PV outputs can vary due to
the array size or sunlight angle, the safe minimum wire size must be chosen for maximum
array short-circuit current. Consult PV array manufacturer specifications.

Minimum Wire Gauge

For installations where the PV array output is the maximum allowable 60 A |4, the
minimum allowable wire gauge is#6 AWG (16 mm2) copper wirewith a90 °C (194 °F)
insulation rating. Thiswire gauge is determined by electrical code requirements regarding
conduit knockout sizes, wire bending radius, and space available within the XW SCC
wiring compartment.

No crimp-on terminals or lugs are required.

Over-current Protection

Over-current protection must be installed to protect the XW SCC from short circuits and
to provide a means of disconnecting the XW SCC. Consult local electrical codesto
establish the correct fuse or circuit breaker rating.

Battery Circuit

The NEC requires the battery circuit to be protected with a device rated for 125% of the
rating of the circuit. The DC-rated fuse or circuit breaker between the battery and the XW
SCC must berated for 1.25 x 60 A (the maximum current rating of the XW SCC).

PV Circuit

A PV disconnect device between the PV array and the XW SCC must be rated for 60 A.

Long-distance wire runs

If there isasignificant distance between the PV array and the XW SCC or between the
XW SCC and the battery, larger wires can be used to reduce the voltage drop and improve
performance. Refer to Table 4-4 or Table 4-5.

975-0239-01-01

WARNING: Equipment damage
Do not connect an array capable of delivering over 60 A |4 to the XW SCC. Wire sizes larger than
#6 AWG (16 mm2) may be used to reduce resistive losses but should not be installed directly into

the XW SCC. Use a splicer block or similar to connect wires of different gauges together. Follow
manufacturer’s recommendations for torque and mounting.
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XW Solar Charge Controller Installation

Table 4-3 Recommended Circuit Breakers for the XW Solar Charge Controller

Xantrex Part Number | Description

865-1065 Qty 6, Breaker 250A, 160 Vdc, Stud Terminal, Panel Mount, UL/CSA
865-1070 Qty 12, Breaker 80A, 125 Vdc, Panel Mount, UL/CSA

865-1075 Qty 48, Breaker 60A, 160 Vdc, Panel Mount, UL/CSA

Important: Loca and nationa electrical codes must be followed for determining additional
installation requirements.

Larger wire sizes may be used to improve performance, but may not be installed directly into this
Charge Controller. Use a splicer block as previously described.

Maximum One-way Distance and Wire Size

Refer to Table 4-4 or Table 4-5 and find the maximum current in the left column, and the
one-way distance from the PV array to the XW SCC (or the distance from the XW SCC to
the battery) on the same line, then read the wire size required at the top of the column.

For equivalent metric wire sizes, consult alocal electrician or certified installer.

Table 4-4 One-Way Wire Distance and Wire Size for a 24 Vdc System

Maximum one-way wire distance for a < 3% voltage drop assuming 60 Adc charging current

For 24 Vdc systems
Distance in feet (meters) Distance in feet (meters)?

Amps 12 AWG 10 AWG 8 AWG 6 AWG 4 AWG 3 AWG 2 AWG 1 AWG 1/0 AWG
10 17.6 (5.36) 28.0 (8.54) 44.4(1354) | 706(2152) |1122(342) |141.8(4322) |[1792(5462) |225.0(6858) |283.4(86.39)
12 14.6 (4.46) 23.2(7.08) 37.0(11.28) 58.8 (17.92) 93.4 (18.46) 118.2 (36.02) 149.2 (45.48) 187.4 (57.12) 236.2 (72.00)
14 12.6 (3.84) 20.0 (6.10) 31.8(9.70) 504 (15.36) | 802(24.44) |101.2(30.84) |[128.0(39.02) |160.8(49.02) | 202.4(61.70)
16 11.0 (3.36) 17.4(5.30) 27.8(8.48) 442(1348) | 70.0(21.34) | 88.6(27.0) 112.0(34.14) | 1406 (42.86) | 177.2 (54.02)
18 9.8 (2.98) 17.6 (4.76) 24.8 (7.56) 39.2(11.94) 62.4 (19.02) 78.8 (24.02) 99.6 (30.36) 125.0 (38.10) 157.4 (47.98)
20 8.8(2.68) 14.0 (4.26) 22.2(6.76) 352(10.72)  |56.0(17.06) |70.8(2158) |89.6(27.32) |1124(34.26) |141.8(43.20)
25 11.2(3.42) 17.8 (5.42) 28.2(8.60) 448(1366) |566(17.26) |716(21.82) |90.0(27.44) | 1134 (34.56)
30 9.4 (2.86) 14.8 (4.52) 23.6 (7.20) 37.4 (11.4) 47.2 (14.38) 50.8 (18.22) 75.0 (22.86) 94.4 (28.78)
35 12.8(3.90) 20.2 (6.16) 32.0(9.76) 404(12.32)  |51.2(156) 64.2(19.56) | 810 (24.68)
40 112 (3.42) 17.6 (5.36) 28.0 (8.54) 354(10.78) | 448(1366) |562(17.12) | 70.8(24.58)
45 15.6 (4.76) 25.0 (7.62) 31.4(9.58) 39.8 (12.14) 50.0 (15.24) 63.0 (19.20)
50 14.2 (4.32) 22.4(6.82) 28.4 (8.66) 358(10.92) |45.0(13.72) | 56.6(17.26)
60 12,6 (3.84) 18.6 (5.66) 23.6(7.20) 29.8(9.08) 37.4(11.4) 47.2 (14.38)

aThesewiresizesare not approved by UL to beinstalled in the controller, but may be used external to the controller (using asplicer block) to reduce
voltage drop and improve performance.
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Table 4-5 One-Way Wire Distance and Wire Size for a 48 Vdc System

Maximum one-way wire distance for a < 3% voltage drop assuming 60 Adc charging current

For 48 Vdc systems
Distance in feet (meters) Distance in feet (meters)?

Amps 12 AWG 10 AWG 8 AWG 6 AWG 4 AWG 3 AWG 2 AWG 1 AWG 1/0 AWG
10 70.4 (21.44) 112.0(34.16) | 177.6(54.16) |282.4(86.80) |448.8(136.8) |[567.2(172.88) |716.8(218.48) |900.0(274.32) | 1133.6 (345.52)
12 58.4 (17.84) 92.8(28.32) 1480 (45.12) |2352(71.68) |373.6(113.84) |472.8(144.08) |596.8(181.92) | 749.6(228.48) |944.8(288.00)
14 50.4(15.36) |80.0(2440) |127.2(38.8) |201.6(61.44) |320.8(97.76) |404.8(123.36) |512.0(156.08) |643.2(196.08) |809.6 (246.80)
16 440(1344) |696(21.20) |[111.2(3392) |176.8(5392) |280.0(85.36) |354.4(108.00) |448.0(136.56) |562.4(171.44) |708.8(216.08)
18 39.2 (11.92) 70.4 (19.04) 99.2 (30.24) 156.8 (47.76) | 249.6(76.08) | 315.2(96.08) |398.4(121.44) |500.0(152.40) |629.6 (191.92)
20 352(1072) |56.0(17.04) |88.8(27.04) |140.8(42.88) |224.0(68.24) |283.2(86.32) |358.4(109.28) |449.6(137.04) |567.2(172.80)
25 448(1368) |712(21.68) |112.8(3440) |179.2(5464) |226.4(69.04) |286.4(87.28) |360.0(109.76) |453.6(138.24)
30 37.6 (11.44) 59.2 (18.08) 94.4 (28.80) 149.6 (45.60) | 188.8(57.52) |239.2(72.88) |[300.0(91.44) |377.6(115.12)
35 51.2(1560) |80.8(26.64) |1280(39.04) |1616(49.28) |204.8(6240) |256.8(78.24) |324.0(98.72)
40 448(1368) |704(21.44) |1120(34.16) |1416(4312) |179.2(54.64) |224.8(68.48) |283.2(86.32)
45 62.4 (19.04) 100.0 (30.48) |125.6(38.32) |159.2(48.56) |200.0(60.96) | 252.0 (76.80)
50 56.8(17.28) |89.6(27.28) | 1136(34.64) |1432(4368) |180.0(54.88) | 226.4 (69.04)
60 504 (15.36) | 744(22.64) |94.4(2880) |119.2(36.32) |149.6(45.60) | 188.8(57.52)

aThesewiresizesare not approved by UL to beinstalled in the controller, but may be used external to the controller (using asplicer block) to reduce
voltage drop and improve performance.

Connecting the XW Solar Charge Controller to the Distribution Panel

AN

WARNING: Shock Hazard

Whenever aPV array is exposed to light, a shock hazard exists at the output wires or exposed
terminals. To reduce the risk of shock during installation, cover the array with an opagque (dark)
material before making the connections.

WARNING: Shock Hazard

Do not connect the battery negative to ground. Bonding the battery negative to ground disables PV
ground-fault protection. For more information, see “Grounding” on page 4-8. See Figure 4-9 on
page 4-15 for correct routing of the battery negative.

AN

CAUTION: Equipment damage

Do not connect the PV negative and battery negative terminals together anywhere in the system,
including the XW Power Distribution Panel or other DC disconnect. The PV negative and battery
negative must be connected to separate terminals as marked on the unit.

975-0239-01-01

To connect the XW Solar Charge Controller:
1. Ensurethe PV array disconnect and battery disconnect are turned off.

2. Ground the XW SCC. Connect a grounding conductor between an XW SCC ground
lug and the power distribution panel ground bus. See Figure 4-9.

3. Connect the PV array negative (-) output to the XW SCC terminal marked pv —
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XW Solar Charge Controller Installation

4-14

4. Connect the PV array’s positive (+) output to the PV array disconnect.

5. Route another positive (+) cable from the other end of the PV disconnect to the XW
SCC terminal marked pv +.

Connect the negative (-) battery cable to the XW SCC terminal marked BAT —

7. Connect apositive (+) cable from the XW SCC terminal marked BAT + to the battery
disconnect.

é CAUTION: Reverse polarity damage

Before making the final DC connection or closing the DC breaker or disconnect, check cable
polarity at both the battery and the XW SCC. Positive (+) must be connected to positive (+).
Negative (—) must be connected to negative (-).

8. Connect a second positive (+) cable to the other side of the battery disconnect and
connect to the positive (+) battery terminal.

9. Torquethe XW SCC terminals according to the following table:

Wire Size Torque Value
AWG mm? in-lb Nm
14-10 256 15 17
8 10 18 2.0
6 16 20 2.25

Be careful not to overtighten. Allow some slack on the cables within the controller
and secure the wiring with strain reliefs or cable clamps.

975-0239-01-01
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Actual wiring requirements may vary.

Figure 4-9 Connecting Solar DC Sources in the Power Distribution Panel
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XW Solar Charge Controller Installation

Commissioning

During commissioning, the XW Solar Charge Controller prompts the installer to enter
important system information such as the nominal battery voltage, battery type, and
battery bank capacity. Ensure the system information is available prior to commissioning.

If aXW System Control Panel is present, the XW System Control Panel isintended to be
the configuration interface, so the prompt screens are suppressed. If you prefer to
configure using the prompt screens, disconnect the Xanbus cable connecting the XW
System Control Panel from the XW SCC before powering up for the first time.

Configuration Screens

When power isfirst applied to the XW SCC, severa configuration screens prompt you to
enter the following information:

e A“DCout” (battery) connection, which enables the XW SCC to read and share the
same battery information with other Xanbus-enabled devices that charge or invert
from the same battery bank.

e Battery type: Flooded (default), Gel, AGM, Custom.

If you select Custom, the settings for battery type match the default settings for
Flooded batteries until you reconfigure the settings on the Custom Battery menu.

» Nominal battery voltage of the battery bank connected to the XW SCC.

The XW Solar Charge Controller automatically detects battery voltagesof 12 V, 24V
and 48 V.

« Battery bank capacity, in amp-hours.

Commissioning Units Using a XW System Control Panel

4-16

In systems where an XW System Control Panel (SCP) is present, the SCP is intended to
be the configuration interface. For information about SCP navigation and menus, see
Appendix B, “XW System Control Panel Menus’ in the XW Solar Charge Controller
Owner’s Guide.

Commissioning units using an SCP involves three separate procedures:

1. Setting the Device Numbersfor all XW SCCs.

2. Configuring Connections and Charger Settings for the first XW SCC.
3. Copying settings from the first unit to the other XW SCC.

To set the Device Numbersfor all XW Solar Charge Controllers:

1. Ensure power is applied to the XW System Control Panel.

2. Closethe DC disconnect or use a selector switch to apply battery power to al of the
XW SCCs at the same time. When the XW SCCs are powered up, they will detect that
an SCP is aready operating on the network, and be ready for configuration through
the SCP. Do not apply PV power at this point.

3. From the Select Device menu on the SCP, select a XW Solar Charge Controller (each
unit should appear as“MPPT60 00" where the 60 stands for 60A, and the 00 is its
device number).

975-0239-01-01
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Commissioning

On the MPPT Setup menu, ensure the Advanced Settings item is displayed. If
Advanced Settings are not displayed (and Basic Settings appears as the last item on
the menu), press the up arrow, down arrow and Exit keys together. (For more
information about Advanced Settings, see Appendix B in the XW Solar Charge
Controller Owner’s Guide.)

Select Advanced Settings, then select the Multi Unit Config menu. After entering the
Multi Unit Config menu, the LCD backlight on the XW Solar Charge Controller to be
configured will flash.

On the Multi Unit Config menu, select Dev Number and set it to a number other than
00. Press Enter to confirm the new device number.

The device number can be set to any number between 01 and 31. For the first XW
Solar Charge Controller, 01 is recommended. If you have two charge controllers,
simply set them to 01 and 02.

Press Exit until the Select Device menu is displayed.
The XW Solar Charge Controller now appears as MPPT60 01 on the menu.
Repeat steps 3 through 7 for the next XW Solar Charge Controller.

When you have set the device number for all XW Solar Charge Controllers, you can
configure Connections and Charger Settings for the first XW Solar Charge Controller.

To configure Connections and Charger Settingsfor thefirst XW Solar Charge

Controller:

1. Onthe Select Device Menu, select “MPPT60 01.”

2. Navigate to the Multi Unit Config menu and select Connections.
On the Connections menu, you can configure PV In (PV input) and DC Conn (DC
output, or the battery bank). If the system has only one battery bank, leave DC Conn
at the default setting. The PV In setting allows you to differentiate which array is
going to which XW Solar Charge Controller. This setting is used for status reporting
only, not for any internal controls. Setting PV In to a non-default value is optional.

3. Press Exit twiceto leave the Connections menu and Multi Unit Config menu.

4. From the Advanced Settings menu, select Charger Settings.

5. Set the Battery Type, Battery Capacity, and any other charger settings required for

your system.

While in the Charger menu, ensure that the Nominal Battery Voltageis set correctly
(it is shown as Batt Voltage and appears as the last item on the menu). If you select
“Custom” for your Battery Type, you can further configure the Bulk, Absorption,
Float and other settings for the charge cycle.

The first XW SCC should now be configured properly for your system.

If multiple XW SCCs are installed, you can now copy the first unit’s configuration
over to other units.

To copy the XW Solar Charge Controller setup to another unit:

1

On the SCP, press Exit to leave the Advanced Settings menu and view the Select
Device menu.

On the Select Device Menu, select the next XW SCC for configuration.

On the Advanced Settings menu, select Copy From, then select the XW Solar Charge
Controller you want to copy from. You should select the unit with the device number
that matches the first unit you configured.
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XW Solar Charge Controller Installation

4. Press Enter.
The settings are automatically copied from the selected unit.

Note: The Copy From command will not give you any indication that it has completed
its task. However, you can quickly check for yourself that the charger settings you have
chosen have been copied properly by viewing some of the settings you originally
configured.

5. Uncover the PV array and/or apply power with the disconnect or selector switch.

The XW SCC starts up in sleep mode and waits for a short period to determine that the
input voltage is greater than the output voltage. After the input voltage exceeds the output
voltage by the required margin for 10 seconds, the unit begins operating.
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XW System Accessories
Installation

Chapter 5, “XW System Accessories Installation” describes how to
mount and install the XW System Control Panel and the Automatic
Generator Start.

For this Topic See....
“The XW System Control Panel” page 5-2
“The XW Automatic Generator Start” page 57
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XW System Accessories Installation

The XW System Control Panel

The XW Series Inverter/Charger can be controlled remotely by connecting a XW System
Control Panel. The XW System Control Panel isoptional for single inverter systems. The
XW System Control Panel isrequired for configuring systems with multiple inverters.
The XW System Control Panel allows access to programming features of the inverter and
allows the system to be modified to specific installation requirements.

The XW System Control Panel is connected to the inverter through one of two Xanbus
ports.

+

xantrex

3

System Control
Panel (SCP)
(optional*)

* L] L]
R—— R e
Hybrid Invarter/Charger
*

I —_— , ©eoo

Xanbus Cable

Figure 5-1 XW System Control Panel Xanbus Port Locations

The XW System Control Panel is designed to be wall mounted (see “Mounting the XW
System Control Panel” on page 5-3), and requires no connections other than the network
cables or terminators that plug into the back of the unit.

Because you cannot access the XW System Control Panel network inputs after the unit is
mounted, the network cables need to be routed through the wall and connected before
securing the XW System Control Panel.

See Chapter 3, “Xanbus Network Installation”, for more information about installing a
Xanbus-enabled device as part of a network-managed power system.

975-0239-01-01
Thismanual for use by qualified personnel only



The XW System Control Panel

Materials and Tools Required

Choosing a Location

You will need these materials and tools to complete the installation:

a o aoa o aa

a o 4o a

Mounting template sticker (supplied)
Mounting plate (supplied)

mounting plate (supplied)

Four #6 screws (supplied)

Two #8 screws (supplied)

Cable clamps or hardware fasteners

Xantrex network cables or equivalent (CAT 5 or CAT 5E cable with RJ5 connectors
wired to T568A standard) A 7-foot cableis provided.

Xantrex male network terminator (supplied).
Phillips head screwdriver

Jigsaw or small keyhole saw

Power drill with 1/8" bit (optional)

Choose alocation that is easily accessible. The XW System Control Panel should be
mounted where you can have unobstructed access to the screen and buttons.

The location should be indoors, dry, and free from corrosive or explosive fumes.

ﬁ WARNING: Explosion hazard

The XW System Control Panel is not Ignition Protected. Do not install in areas requiring
| gnition-Protected equipment, such as areas contai ning gasoline engines, tanks, or fuel-linefittings.

Mounting the XW System Control Panel

975-0239-01-01

The XW System Control Panel can be mounted three ways:

Flush mounted through an opening in awall using the mounting plate
Surface mounted using the mounting plate
Flush mounted through an opening in awall and secured with four #6 screws.

WARNING: Shock hazard

Before making an opening in awall or panel, ensure there is no wiring or other obstruction within
the wall.

To flush mount the XW System Control Panel with mounting plate:

1

Using ajigsaw and the supplied template sticker as a guide, cut out the hole for the
mounting plate. The mounting plate fastens to walls up to 3/4 inch (19 mm) thick.

Route the network cable from the GT Inverter inside the wall and through the
opening.

Insert the mounting plate with the two tabs in a vertical position into the hole (see
Figure 5-2).
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Tabs in vertical position

Figure 5-2 Inserting the Mounting Plate

4. Secure the mounting plate by tightening the two screws to rotate the tabs to the
horizontal position (see Figure 5-3) and pull the tabs tight against the inner surface of
the wall. Be careful not to overtighten the screws and damage the wall.

Rotate tabs to
horizontal p

Figure 5-3 Securing the Mounting Plate

5. Connect the network cable(s) (and terminator if necessary) to either input on the back
of the XW System Control Panel. See Figure 5-4.

Connect a network terminator to the XW System Control Panel if it isthe last device
at the end of a series-type network layout.

Important: To ensure communication signal quality, the network must be terminated at each
end with aterminator.
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The XW System Control Panel

Figure 5-4 Connecting the Network Cables

6. Place the unit into the mounting plate and secure it with four #6 screws.

Figure 5-5 Securing the XW System Control Panel

7. Peel off the protective plastic coating covering the screen and indicator light.
To flush mount the XW System Control Panel with no mounting plate:

1. Peel the backing from the supplied mounting template sticker and place it in your
chosen installation location. Use the template to mark the location for the areato be
cut out.

2. Pilot-drill the mounting holes (if necessary, depending on your mounting surface) and,
using ajigsaw, cut out the holein which the XW System Control Panel will be
inserted.

3. Route the network cable(s) from other Xanbus-enabled devices inside the wall and
through the opening.

975-0239-01-01 5-5
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XW System Accessories Installation

AN

CAUTION: Equipment damage

Connect the XW System Control Panel only to other Xanbus-enabled devices.

Although the cabling and connectors used in this network system are the same as Ethernet
connectors, thisnetwork isnot an Ether net system. Equipment damage may result from
attempting to connect these two different systems.

4. Connect the network cable(s) (and terminator if necessary) to either input on the back
of the XW System Control Panel. See Figure 5-4.

Connect a network terminator to the XW System Control Panel if it isthe last device
at the end of a series-type network layout.

5. Placethe unit in the opening and secure it with four #6 screws.
6. Peel off the protective plastic coating covering the screen and indicator light.
To surface mount the XW System Control Panel:

CAUTION: Equipment damage

Provide adequate space within the wall for the Xanbus cables to bend. Do not bend the cable to one
side after it leaves the Xanbus port. The mounting bracket itself does not provide enough space for
the cables to bend. Attempting to route the cables through the side of the mounting bracket without
providing space for the cables within the wall may results in damage to the SCP Xanbus ports and
cause network communication problems.

5-6

1. Using the supplied template sticker as a guide, mark the locations for two mounting
screws and the access hole for the network cables.

2. Using ahole saw, cut out the access hole for the network cable(s).

Route the network cable(s) from other Xanbus-enabled devices inside the wall and
through the access hole.

4. Attach the mounting plate with two #6 screws.

5. Connect the network cable(s) (and terminator if necessary) to either input on the back
of the XW System Control Panel.

Connect a network terminator to the XW System Control Panel if it isthe last device
at the end of a series-type network layout.

6. Placethe unit into the mounting plate and secure it with four #6 screws.
See Figure 5-6.

7. Peel off the protective plastic coating covering the screen and indicator light.
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The XW Automatic Generator Start

Figure 5-6 Surface Mounting the XW System Control Panel
Verifying the Installation

If network power (from an inverter/charger) is present, the backlight will come on and the
XW System Control Panel will show the startup screen (see the XW Inverter/Charger
Operation Guide), then show the Systerm Home screen.

The XW Automatic Generator Start

Some generators allow automatic starting. Connecting an Automatic Generator Start to
the generator and to the Xanbus network is required for the XW System to benefit from
automatic generator start/stop capability.

WARNING: Shock Hazard

Auto-start generators can start automatically at any time.

Affix the warning label's (supplied with the XW Automatic Generator Start) regarding auto-start
generators on or near the main AC distribution panel and near the generator.

975-0239-01-01 5-7
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The AGS connects to:
* Inverter/Charger’s Xanbus port
» Generator

Automatic Generator Start

Figure 5-7 Connecting the AGS Communications Cable to the XW Series
Preparing an Installation

Before installing the XW Automatic Generator Start Module, consider how and where the
unit will be mounted. Pre-plan the connection routes between the XW Automatic
Generator Start, the generator, thermostats, and the XW Automatic Generator Start. Refer
to the XW AGS Owner’s Guide for additional information.

See Chapter 3, “ Xanbus Network Installation”, for more information about installing a
Xanbus-enabled device as part of a network-managed power system.

Materials and Tools Required

The following tools and materials may be needed to install the XW Automatic Generator
Start:

Mounting template (supplied)

Wiring harness (Xantrex part number 809-0917, supplied)

Four #6 screws, 1%2inch (supplied)

#16 or #18 AWG wire (see “Wire Size and Length” on page 5-12)

Xantrex network cables or equivalent (Category 5)

Network terminators (if required)

Phillips screwdriver

I [ I [ [

Wire cutters and wire strippers

Choosing a Location

The XW Automatic Generator Start should be installed in alocation that meets the
following reguirements:

Dry The unit isintended for use in adry location. The XW Automatic Generator Start
complies with UL458 Marine Supplement drip-test requirements, but the location
should be as dry as possible.

Cool The XW Automatic Generator Start operates between -4 and 122 °F (-20 and
50 °C).

5-8 975-0239-01-01
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The XW Automatic Generator Start

Safe The XW Automatic Generator Start is not ignition protected. Do not install it in
areas requiring ignition-protected equipment, such as compartments housing
gasoline engines.

Close to Avoid excessive wire lengths and use the recommended wire lengths and sizes

generator  (see“Wire Size and Length” on page 5-12). It is more important for the XW
Automatic Generator Start to be close to the generator than close to the inverter,
although for safety reasons, the XW Automatic Generator Start should not be
installed in the same compartment as a gasoline-powered generator.

Routing the Connections

AN

AN

WARNING: Explosion Hazard

This equipment is not ignition protected. To prevent fire or explosion, do not
install the XW Automatic Generator Start in locations that require
ignition-protected equipment. Thisincludes any space containing
gasoline-powered machinery, fuel tanks, as well asjoints, fittings, or other
connections between components of afuel system.

Follow all relevant instructions exactly before installing or using your XW
Automatic Generator Start.

WARNING: Shock and Energy Hazards

Before making any connections to the generator, ensure that the generator’s
starter is disabled and the generator’s start battery is disconnected.

Connection Types

975-0239-01-01

Because the XW Automatic Generator Start will be part of a Xanbus system, it is
necessary to consider how to route two types of connections:;

* connections to the generator, thermostats, and other external devices and switches,
using the 20-contact connector and wiring harness.

e connectionsto other Xanbus-enabled devices, using network cables.

For information on designing and installing the network, see the XW Inverter/Charger
Operation Guide.
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Network ports

20-contact
connector

™~

Wiring harness (connection
to generator, thermostats,
and external switches)

Network cables to other
Xanbus-enabled devices

Figure 5-8 XW Automatic Generator Start External Connections
Installing the XW Automatic Generator Start

Installation Installing the XW Automatic Generator Start involves the following steps:
Overview 1. Mounting the unit.
2. Connecting the wiring harness to:
» the generator (page 5-13)
» thermostats (optional) (page 5-14)
» externa shutdown switch (optional) (page 5-14)
e external ON/OFF switch and LED (optional) (page 5-15)

3. Connecting the wiring harness to the 20-contact connector on the XW Automatic
Generator Start.

4. Connecting the XW Automatic Generator Start to the XW System Control Panel and
other network-enabled devices (page 5-17).

Important: Because each installation varies according to the location, the
type of generator, and the overall complexity of the Xanbus system, these
instructions can offer only general guidelines for the many installation options
available.

é WARNING: Shock Hazard

Before installing the XW Automatic Generator Start as part of a pre-existing
Xanbus system, put the system in Standby in order to disable the electrical
operation of networked devices. See the Automatic Generator Start Owner’s
Guide for instructions on putting the System in Standby.

5-10 975-0239-01-01
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The XW Automatic Generator Start

Mounting the Unit
The XW Automatic Generator Start is to be mounted vertically on awall with the
connectors facing downwards.
To mount the XW Automatic Generator Start:
1. Hold the unit flush and square against the wall, panel, or horizontal surface.

» |If the mounting surface requires pre-drill holes for the screws, use the supplied
mounting template to mark, then drill, four holes.

2. With aPhillips screwdriver and the supplied #6 screws, secure each corner of the XW
Automatic Generator Start to the mounting surface.

Wiring to the 20-contact Connector

CAUTION: Shock Hazard
All installation wiring should be performed by a qualified installer or electrician.

ﬁ WARNING: Fire, Shock, and Energy Hazards
The 20-contact connector is intended for connection to Class 2 ELV (ExtraLow
Voltage) circuits only. Do not exceed the circuit limitations specified in the
following section.

ELV Circuits ELV (Extra-Low Voltage) circuits have an open-circuit voltage of not more than 30 Vs
or 42.2 VDC or peak, and are therefore not a shock hazard.
Class 2 Circuits As per the US National Electrical Code (NEC) and the Canadian Electrical Code (CEC),

available power in Class 2 circuitsis limited to 100 VA, usually by current limiting by
means of overcurrent protection or series resistance. The current islimitedto 5 A for
circuits with open-circuit voltage of 20 V, and to I=100/V,,. for circuits with open circuit
voltage between 20 V and 30 V.

Circuit Limitations Therelay contactsin the XW Automatic Generator Start arerated at 5 A maximum and all
circuits on the 20-contact connector are rated at 30 V maximum.

Ensure that all circuits connected to the 20-contact connector obey the following limits:

Table 5-1 Circuit Limitations

Circuit Parameter Circuit Maximum
Open circuit voltage (V) 30 V maximum
Overcurrent protection
(fuse size for open circuit voltage up to 20 V) 5 A maximum
Overcurrent protection 5A1t03.33A
(fuse size for open circuit voltage from 20 V to 30 V) (100/V,,. amps
maximum)
Wiring Harness Connectionsto the generator, thermostats, and external ON/OFF switches are made using

awiring harness that plugs into the 20-contact connector (see Figure 5-8).

975-0239-01-01 5-11
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XW System Accessories Installation

Wire ldentification

Wire Size and
Length

5-12

The wires on the wiring harness can be extended to meet installation requirements. When
extending the wire harness, ensure that the extension wires are the same color asthe wires
on the harness.

Toinstall the XW Automatic Generator Start using the wiring har ness:

1. Connect each wire on the harness to itsintended wire or contact on the generator,
thermostats, or external switches.

2. Plug the harness into the connector on the bottom panel of the XW
Automatic Generator Start.

Each wire on the harness is identified by a number and a color. The wire numbers are
shown in Figure 5-9 and their colors and functions are described in Table 5-3.

Required wire sizes for the external connections to the wiring harness are:

Table 5-2 Required Wiring Size Based on Length of Cable
0-30 ft. (9 m) ‘ Over 30 ft. (9 m)

18 AWG ‘ 16 AWG

When planning the routing for external connections, ensure that wire lengths are sufficient
to plug the wiring harness into the XW Automatic Generator Start once all the external
connections are complete.

s To generator,
thermostats and
/ external switches
2018161412108642 ﬂ
1991715 |13 ][17 9ll7|ls

To 20-contact connector

on Auto Gen Start
Figure 5-9 XW Automatic Generator Start Wiring Harness

Table 5-3 Contact Numbers and Functions

Wire Wiring Harness
Number | Function Wire Color

1 Thermostat 1 input Yellow

2 Thermostat 1 return Gray

3 Thermostat 2 input Orange

4 Thermostat 2 return Gray

5 External shutdown input White/Black

6 External shutdown return Gray

975-0239-01-01
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The XW Automatic Generator Start

Table 5-3 Contact Numbers and Functions (Continued)

Wire Wiring Harness
Number | Function Wire Color
7 External manual on input White/Green
8 External manual off input White/Red
9 External ON/OFF LED Indicator output White/Blue
10 Constant 12/24 VV B+ (battery positive) for External ON/OFF/LED | Red
Indicator
11 External ON/OFF/LED Indicator return (connected internally to Black
wire number 13)
12 Generator run signal (switched B+) sense input Violet
13 Generator run signal (switched B+) sense return (generator battery | Black
negative)
14 Relay 1 (Generator run/stop) Normally open contact Blue
15 Relay 1 (Generator run/stop) Normally closed contact White/Violet
16 Relay 1 (Generator run/stop) Common contact Gray
17 Relay 2 (Generator start) Normally open contact White
18 Relay 2 (Generator start) Common contact Gray
19 Relay 3 (Preheat/cooldown) Normally open contact Brown
20 Relay 3 (Preheat/cooldown) Common contact Gray

Connecting the Generator

Wiring
reguirements

Generator types

975-0239-01-01

To connect the XW Automatic Generator Start to a generator, you must identify the start
wiring configuration of the generator you want to use. Generators must be auto-start
capable, and generators equipped with remote operation connections are ideal .

If the generator is equipped for remate operation, you must examine the wiring of the
remote cable and connector (or read your generator’s documentation, if available) and
identify the following wires:

 Ground
e Start
« Stop

» Generator run signal, aso known asthe Hour Meter or Switched B+ (battery positive)

To wire the XW Automatic Generator Start to the generator, you need #16 or #18 AWG
wire connected between contacts 12 to 20 on the wiring harness. How many of these wires
you connect and in which combination depends on your generator type.

The XW Automatic Generator Start has 13 preset generator configurations, or “ Gen
Types’ (seethe XW Automatic Start Owner’s Guide for details on Generator Types). To
ensure that the XW Automatic Generator Start is compatible with your generator’s
starting circuitry, you must select your type of generator from the XW Automatic
Generator Start menu on the XW System Control Panel after completing the installation.
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XW System Accessories Installation

Important: You can only change GenType after you have put the system or the XW Automatic
Generator Start into Standby mode. See the XW Inverter/Charger Operation Guide for instructions
on putting the system in Standby Mode.

This section describes the generator configurations and provides diagrams for connecting
the wiring harness to the generator’s start wiring.

Important: For an explanation of the terminology used in the following section, refer to
Appendix B of the XW Automatic Generator Start Owner’s Guide. For more information about
XW Automatic Generator Start internal relay activity and timing, see the Automatic Generator
Start Owner’s Guide.

Connecting the Thermostats (optional)

Wires 1, 2, 3, and 4 on the wiring harness can be connected to two thermostats. Wires 1
(yellow) and 2 (gray) are intended for thermostat 1 and wires 3 (orange) and 4 (gray) are
intended for thermostat 2.

Table 5-4 Wiring for Connecting Thermostats

Wiring Harness
Wire Number | Function Wire Color
1 Thermostat 1 input (12/24 V) Yellow
2 Thermostat 1 return (ground) Gray
3 Thermostat 2 input (12/24 V) Orange
4 Thermostat 2 return (ground) Gray

These wires connect to 12-volt/24-volt output signals from the thermostats. The XW
Automatic Generator Start will start the generator in response to these signals.
Thermostats can not be programmed using the XW Automatic Generator Start.

For specific information about thermostat wiring and where XW Automatic Generator
Start connections should be made, please consult your thermostat documentation or
contact the thermostat manufacturer.

Connecting an External Shutdown (optional)

The external shutdown input is a 12-volt/24-volt input used to assure that the XW
Automatic Generator Start keeps the generator off under conditions that may be
potentially hazardous. Wire 5 (white/black) and 6 (gray) on the wiring harness are
intended for an external switch or sensor (such as a moisture detector, carbon monoxide
detector or coach running signal) that produces an active high 12-volt or 24-volt output.

Table 5-5 Wiring for Connecting an External Shutdown

Wiring Harness
Wire number | Function Wire Color
5 External shutdown input (12/24 V) White/Black
6 External shutdown return (ground) Gray
5-14 975-0239-01-01
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The XW Automatic Generator Start

Connecting an External Manual ON/OFF Switch (optional)

The external manual ON/OFF inputs (wires 7 and 8 on the wiring harness) are intended
for wiring to one or more remote ON/OFF switchesfor starting and stopping the generator
manually. The other contact of the switch should be connected to ground. In order for the
XW Automatic Generator Start to be able to detect these switches, wire the positive of the
generator battery to the constant 12-volt/24-volt generator battery positive (wire 10 on the
XW Automatic Generator Start wiring harness). See Figure 5-7.

If the generator battery does not have the required voltage, any 12-volt or 24-volt power
source will suit this purpose. If an alternate power source is used, the negative of the
power source must be connect to the other contact of the switch.

é CAUTION: Equipment Damage

Do not connect the XW Automatic Generator Start to a48-volt battery bank. The
XW Automatic Generator Start islimited to a 30V open-circuit maximum by its
regulatory approval and cannot be connected to a 48-volt power source.
Furthermore, tapping 12-volts or 24-volts from a 48-volt battery bank will
unevenly wear out the batteries and shortens the battery bank life.

Table 5-6 Wiring for Connecting an External Manual ON/OFF Switch

Wire Number | Function Wiring Harness Wire Color
7 External manual on input White/Green
8 External manual off input White/Red
9 External On/Off LED Indicator | White/Blue
output
10 Constant 12/24 VV B+ for Red
External On/Off/LED Indicator
11 External On/Off/LED Indicator | Black
return

Multiple control panels or simple contact closures can be wired to the external manual
ON/OFF inputs. The XW Automatic Generator Start detects if any of the contacts close
and will change its operating mode to External Manual On or External Manual Off (for
more information, see the XW Automatic Generator Start Owner’s Guide). The XW
Automatic Generator Start turns the generator on or off according to these inputs and the
resulting operating mode change.

The External Manual On and External Manual Off states are not affected by maximum
generator run time. See the XW Automatic Generator Start Owner’s Guide for additional
information.

975-0239-01-01 5-15
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Connecting an External ON/OFF LED

Wires 9 (White/Blue) and 11 (Black) on the wiring harness can be connected to an LED or
other light to accompany a remote external ON/OFF switch. This light turns on when the
generator run signal is active to visually indicate that the generator is running.

Important: With some generators, the generator run signal becomes active
during the preheat stage, before the generator is actually running. In this case, the
external ON/OFF LED (and the Generator On light on the XW Automatic
Generator Start) will turn on during the preheat stage and remain on when the

generator isrunning.

For some generators, these lightswill also remain on for aperiod of time after the

generator has stopped.

2K
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XW Automatic Generator Start
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STOP PUSH BUTTON
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Figure 5-10 External On/Off Switch and LED Wiring Diagram
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The XW Automatic Generator Start

Connecting the Wiring Harness to the XW Automatic Generator Start

After all the external connections have been wired to the wiring harness, the connector on

the wiring harness must be plugged into the 20-contact connector on the XW Automatic
Generator Start.

To connect thewiring harnessto the XW Automatic Generator Sart:

€ With the click-tab on the wiring harness connector on top (away from the mounting
surface), insert the wiring harness connector into the 20-contact connector on the XW
Automatic Generator Start until the tab clicksinto place.

20-contact
connector

Click Tab

Wiring harness (connection to
generator, thermostats, and
external switches)

Figure 5-11 XW Automatic Generator Start External Connections

975-0239-01-01
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Connecting the XW Automatic Generator Start to the Xanbus Network

AN

CAUTION: Equipment Damage

Connect only to other Xanbus-enabled devices.

Although the cabling and connectors used in this network system are the same as
Ethernet connectors, this network isnot an Ether net system. Equipment
damage may result from attempting to connect a Xanbus-enabled device to an
Ethernet system.

Connect 1 or 2 Category 5
network cables as required by
the installation configuration.

To connect the XW Automatic Generator Start to the Xanbus network, plug a
Category 5 network cable into one of the network ports on the bottom panel of the XW
Automatic Generator Start. Connect the other end of that same cable to any
Xanbus-enabled component that has an available network port. See Figure 5-8 on page
5-10 for the location of the ports on the XW Automatic Generator Start.

If the XW Automatic Generator Start is being installed on an existing Xanbus system, the
system must first be put into Standby. See the XW Automatic Generator Start Owner’s
Guide for instructions on putting the system in Standby.

Depending on the layout of the Xanbus system, the following options are available for
the other network connector on the XW Automatic Generator Start:

» A second network cable (in a“daisy-chain” network layout)

* A network terminator (in a*“daisy chain” network layout where the XW Automatic
Generator Start is the last device at one end of the network)

* Nothing (in amulti-drop backbone layout)

Figure 5-12 Connecting the SCP

5-18
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The XW Automatic Generator Start
Verifying Power Is Available

When the XW Automatic Generator Start has been installed properly, the Power and
Network indicator lightsilluminate.

If one or both lights are out, check the network connections and ensure the network power
supply ison.

Verify Power and Network indicator
/ lights are illuminated.

xdntrex

Figure 5-13 Verifying Power is Available
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Specifications

Appendix A, “ Specifications” provides the electrical and
environmental specifications for the XW Series.
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Specifications
Electrical Specifications

Table A-1 XW Power System Electrical Specifications

Model XW6048-120/240-60 XW4548-120/240-60 XW4024-120/240-60
Continuous Output Power 6,000 W 4,500 W 4,000 W
Surge Rating (10 seconds) 12,000 W 9,000 W 8,000 W
(stand-alone invert mode)
Surge Current L-n: 105 Ay (15 sec) L-n: 75 Ay (20 sec) L-n: 70 Ay (15 sec)
(stand-alone invert mode) L-L: 525 A/ s (15sec) | L-L: 40 A,y (20 se€) L-L: 35 A (15 sec)
Waveform True Sine Wave
Idle Consumption—invert mode, no load | 28 W | 26 W ‘ 24W
Idle Consumption—search mode <8W
AC Output Voltage L-n: 120 Vac +3%
L-L: 240 Vac +3%
AC Input voltage range (Bypass/Charge L-n: 80150 Vac (120 V nominal)
Mode) L-L: 160-270 Vac (240 V nominal)
AC Input Current (maximum 75% L-n: 41.2A L-n: 30.9A L-n: 27.5A
imbalance between L1-n, L2-n) L-L:275A L-L:20.6 A L-L: 183 A
AC Input Breaker 60 A double-pole
AC Input Frequency Range (Bypass/ 5565 Hz (default)
Charge Mode) 44—70 Hz (allowable)
AC1 voltage range—Grid-tie Sell Mode? L-n: 108-130 £1.5 Vac
(automatically adjusts when entering L-L:214-260 +3.0 Vac
Grid-tie Sell Mode)
AC1 Frequency range—Grid-tie Sell 59.4-60.4 £0.05 Hz
Mode?

(automatically adjusts when entering
Grid-tie Sell Mode)

AC Output Current (maximum 75% L-n:37.5A L-n: 28.1 A L-n: 25.0 A

imbalance between L1-n, L2-n) L-L: 25.0A L-L:18.8A L-L:16.7A

Maximum Output Fault Current and 5,150 A peak 5,150 A peak 6500 A peak

Duration - Charger Mode ~1ms ~1ms ~1lms

Maximum Output Fault Current and 925 A peak 925 A peak 25 A peak

Duration - Inverter Mode ~0.5ms ~0.5ms ~330 ms

Maximum Output Fault Current and 425 A peak 425 A pesk 80 A peak

Duration - Grid-Interactive Mode ~0.4 ms ~0.4 ms ~25ms

AC Output Breaker 60 A double-pole

AC Output Frequency 60.0£0.1 Hz

Total Harmonic Distortion < 5%

Automatic Transfer Relay 60 A

Auxiliary Relay Output 0-12 Vdc, maximum 250 mA DC

CEC Weighted Efficiency 92.5% 93.0% 91%

CEC Power Rating 5,752 W 4,453 W 4,039 W

DC Input Voltage (Nominal) 50.4 Vdc 50.4 Vdc 25.2Vdc
A-2 975-0239-01-01
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Table A-1 XW Power System Electrical Specifications

Electrical Specifications

Model XW6048-120/240-60 XW4548-120/240-60 XW4024-120/240-60
DC Input Voltage Range 4464 Vdc 4464 Vdc 22-32Vdc

DC Current at Rated Power 130A 96 A 178 A

Continuous Charge Rate at L-L voltage 100 A 85A 150 A

Power Factor Corrected Charging PF (0.98)

a.This unit or system is provided with fixed trip limits and shall not be aggregated above 30 kW on a single Point of
Common Connection

XW Series Overload Capability

L oads presented to the inverter are seldom constant. Typically, large |oads are operated for
only short periods of time. In order to provide the maximum utility, Xantrex inverters are
allowed to operate at power levels that exceed their continuous power ratings. This graph
shows how loads that are larger than the inverter can sustain continuously can be operated
for useful periods of time.
The length of time that the inverter can operate at high power is limited by temperature.
When large loads are run, the inverter’s temperature increases. At the point where more
heat is created in the inverter than can be dissipated, its ability to operate becomestime

limited.
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Figure A-1 XW Series AC Overload Capability
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XW4548 AC Overload capability
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Output Power Versus Ambient Temperature

When the internal temperature of the XW Series exceeds its rated range, the unit reduces
it energy output to ensure maximum component ratings are not exceeded.

XW Series Power Derating

Favavay
obot
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OUtpUt 4000 — XW6048-Pwr_der
Power XW4548-Pwr_der
(Watts) 3000 XW4024-Pwr_der

2000 -

1000 -

Fay
O T T T T T

-25 -15 -5 5 15 25 35 45 55 65 75

Ambient Temperature (°C)
Figure A-4 Output Power Versus Ambient Temperature

XW Series Efficiency

Inverting Efficiency (Typical)
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Figure A-5 Inverting Efficiency (Typical)
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Charging Efficiency (Typical)
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Figure A-6 Charging Efficiency (Typical)
Charging Power Factor
100% e e e | m—— — T T —
— = e
XWA4024  XW6048 XW4548
95%
Power
Factor
(%)
85%
80%
|
Charge Current (Amps)
Figure A-7 Charging Power Factor
A-6 975-0239-01-01
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Mechanical Specifications

Grid-tie Sell Mode Efficiency (Typical)

XW6048
Efficiency
%) XW4548
Output Power (Watts)
Figure A-8 Grid-tie Sell Mode Efficiency (Typical)
Mechanical Specifications
Table A-2 XW Power System Mechanical Specifications
Model XW6048-120/240-60 XW4548-120/240-60 XW4024-120/240-60
Supported Battery Types Flooded (default), Gel, AGM, Custom
Battery bank size 100-2000 Ah
Non Volatile Memory Yes

Display Panel

Status LEDs indicate AC In status, faults/warnings, equalize mode, battery level.
Three-character display indicates output power or charge current, fault/warning codes.
On/Off and equalize button

Multiple Unit Configurations

Up to 3 parallel unitsin 120/240 split-phase configuration

System Network Xanbus (publish-subscribe network, no need for hubs or special cards)
Emissions FCC ClassB
Regulatory approvals UL 1741 1st Edition: 2005 Version, CSA 107.1-01

Enclosure Type

NEMA Type 1 - Indoor (sensitive electronic components sealed inside enclosure)

Rated Temperature Range (meets all
specifications)

32-104 °F (040 °C)

Operational Temperature Range

-13-158 °F (-25-70 °C)

Storage Temperature Range

-40-185 °F (-40-85 °C)

Inverter Dimensions (H x W x D)

23 x 16 x 9" (580 x 410 x 230 mm)

975-0239-01-01
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Specifications

Table A-2 XW Power System Mechanical Specifications

Model

XW6048-120/240-60 XW4548-120/240-60 XW4024-120/240-60

Shipping Dimensions

28 x 22.5x 15.5" (711 x 572 x 394 mm)

XW Power Distribution Panel
Dimensions (H x W x D)

30 x 16 x 8v4" (761 x 406 x 210 mm)
Depth from the wall = 8 ¥4" (223 mm)

XW Power Distribution Panel
Shipping Dimensions

48 x 21 x 13.5" (1219 x 533 x 343 mm)

Inverter Weight

126 1b (57 kg) 118 1b (535 kg) 116 Ib (52.5 kg)

Shipping Weight

1731b (785 kg) 165 1b (75 kg) 1631b (74 kg)

Table A-3 XW Power System Regulatory Approvals

Model XW6048-120/240-60 XW4548-120/240-60 XW4024-120/240-60

Emissions FCC ClassB

Regulatory approvals UL 1741 1st Edition: 2005 Version, CSA 107.1-01

Surge Rating IEEE 62.41.2 |EEE Recommended Practice on the Characterization of Surgesin low-
voltage AC power circuits (Location Category B)

Accessories

Accessory Part Number

Power Distribution Panel 865-1015

Conduit Box 865-1025

Inverter #2 Connection Kit 865-1020

XW-MPPT60-150 Solar Charge Controller 865-1030

XW System Control Panel (System Control Panel 1) | 865-1050

XW Automatic Generator Start

865-1060

Network cables

3 ft (0.9 m): 809-0935
25 ft (7.6 m): 809-0940
50 ft (15.2 m): 809-0941
75 ft (22.9 m): 809-0942

Network terminators

(2 per pack): 809-0901

975-0239-01-01
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Wiring Diagrams

Appendix B, “Wiring Diagrams’ illustrate the most basic
configurations and are for reference only. Specific installations may
require additional equipment to meet national or local electric codes.
Ensure all safety requirements are strictly followed.

For...... See....
“Single-Inverter System (Backup only) Without a Power page B-3
Distribution Panel”

“Single-Inverter System Renewable Energy (Solar)” page B-5
“Single-Inverter System Renewable Energy (Wind or Hydro)” page B—6
“Dual-Inverter System Renewable Energy (Solar)” page B—7
“Dual-Inverter System Renewable Energy (Wind or Hydro)” page B-8
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Single-Inverter System (Backup only) Without a Power Distribution Panel

AC LEGEND

Neutral

Ground

Grid

Grounding
Electrode
Conductor

_Addendum Wiring 4.vsd 12/10/2007

Copyright © 2007 Xantrex International. All Rights Reserved.
XANTREX and XANBUS are trademarks of Xantrex International.

For use by Certified Installers only.

Inverter AC

Distribution Panel

Inverter/Charger

xantrex

Figure B-1 Single-Inverter System (Backup only) Without a Power Distribution Panel

975-0239-01-01

Wiring Diagrams

IMPORTANT:

All configurations must comply with local and national
electrical code jurisdiction. Consult your local certified
installer or local electrical authority to ensure compliance.
Actual wiring requirements may vary.

6 @ [0 wm : XW System XW Inverter/Charger
b = : : Control Panel Communication Ports
g - i (optional) - (on Bottom of Inverter)
L) 1l- — —
o ! 00
J@’ | [0 R o Joaul
! ) _ (o] o ‘
i | XW Automatic . *
! Generator Start
T R H! gae e (optional)
| r— ! ! ek XanbusJ ’ O
&l oee/e[eee[e]e Network
@ GROUND :'“- 1 i 1;1 [w IL|:| i1| |¢|:| qulu \Iu Terminator
00000000000 | | i -] il
....... L, i |: i e _; | ! i ! | ! 5 ! i Hybrid Inverter/Charger
bt =~ | B T l | Cobrnunsion Cabla =
[ i X ! o s = = L ‘Category 5) icati
E - T o ! il ) 1 gory Communaz::;r;gfyblse) annbus
T L P T e, Fo L s g (+) (=) Network
H H H | H ! i . ‘ Terminator
E E Grounding E | [t L L R s e et oSSR o, DO
i 1 Conductor = :
O T e 201 11| .
¥ i I = e e e = = =" T = I F '
H i : S | !
R L B BSGE, .
" [ . 1 = 1 ]
Main | i ; H: 1
H i . i R ! (. i
AC Distribution ; i ; i | 1
s = [ 1l i _; = ]l f
: - ] Br :
Pane' ; 1: N f : + | DC Disconnect
: i b *) :
: HR i ;Lz aw O Battery System
H - H W ——— Bonding Wire
: 1] Generator : o 2a s s.fs
; 1 Disconnect ; (= i'J / Battery Bank
; 1! '
g il SR |
H 1l: BATTERY
! ! LEGEND
il
] .
i Do L1
AC Negative (-)
Generator -
Baﬁ:;vnzg:ﬂ(g?r;?‘“re Positive (+)
. 24 Vdc or 48 Vdc Vented Battery Enclosure Ground -
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Wiring Diagram

Single-Inverter System (Backup only) With a Power Distribution Panel

Inverter i
AC Distribution |
Panel i

AC LEGEND

Neutral

Ground

Grounding

Conductor

XW System Control
Panel (optional)

Main
AC Distribution
Panel

XW Automatic
Generator Start
(optional)

xantrex

slejsls/aals|s]s

o s wliz| o] e KXanbus Network

! ! [_“ T '.-.!i Terminator

| | Tyl TN \

L LA \
il \

PRE— i

B

i SS@S5cEss

8
i! e it
:. Les_a!iiilee Ee'ei [

Note 1: If no Grid is available,
the generator can be

connected to the AC breakers
in the XW Power Distribution

Panel, instead of to a separate
AC breaker.

1.8

__f Communication Cable
el 51T M || B ST e el

COMMURIETIORERRIR: = o e e S e et e e e
{Category 5)

XW Inverter/Charger

Communication Ports Conduit Box

(on Bottom of Inverter)
IMPORTANT:

0-0%

_Addendum Wiring 4.vsd 12/10/2007
Copyright @ 2007 Xantrex International. All Rights Reserved.

All configurations must comply with local and national
electrical code jurisdiction. Consult your local certified
installer or local electrical authority to ensure compliance.

Actual wiring requirements may vary.

MANTREX and XANBUS are trademarks of Xantrex International.

For use by Certified Installers only.

Figure B-2 Single-Inverter System (Backup only) With a Power Distribution Panel

Grounding
Electrode
Conductor

Generator
Disconnect

]

¥

Battery Bank

AC
Generator

120240 Vac or
240 Vac only

BATTERY

LEGEND

Grounding
Conductor T Battery System
Bonding Wire
T Battery Ys:rr;:c‘r;‘nurc Sensor
Cable \
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Single-Inverter System Renewable Energy (Solar)

Wiring Diagrams

Main
AC Distribution
Panel
e 5 i S S S e e S S R ST S
it R bt et Tl T e g ._..'.T-_..-_<._..‘_.-T<-_<.T.‘T.T.._.._.<T.'r_ ! o™ e e s o a0 e e ey St e T St e A L 5 b
i o1 i
S i I :| XW Power Distribution :
Inverter i XW Inverter/Charger 1;! i e ol lisigs 4
AC Distribution |; - Controller i
ii : y: i
id xantrex : :
Panel __._ & ' . !
AC LEGEND i _
R t Grounding
“Noohal il Electrode
R f T Conductor
HOT L1 i - B
— N - i! Xxanirnx
ST i
HOT L2 i " Renewable Energy
---------------- I e ¥ ] L] .
Ground il f i il i Photovoltaic
1 . : i X
1 . I | L ) i
! H ! ‘4 m £ 1 |- ' E+—— Xanbus Network
k& . . i e B B Terminatar
S I G oe SRR R a
! | i Hod g
ACOUT AN ACIN i I! i: |
i o 3 i il ll “~ Communication Cable
=R Bl s i ] I (Category 5)
we|ao(slea|els i I |l
ulnfefulwlufalv]i i i! :I | :
| L""I; 4] i " i!':-._ R Generator 1
o=l % i R B b Disconnect DC
A B il o 1! Hybrid Inverter/Charger | !I Il HES Combiner Box
XW Automatic ! ‘ i I | | L e
x\;v Sy?teem [:ont]rol Generator Start ™ il i o '
anel (optional) (optional) : :I :| f; i | s Sl e
; i JJ' : | [ bc LEGEND
G T Gerarator |11 | Nessive
il: H | v ve \—
414} sxmbed | Generator ||
Ié-' - .i : | 1200240 Vacor - Sl i
J Communication Cable Communication Cable ekt bl Wiy At e A e i "":L_"l""' I I e I ! Positive (4’)
Xaghus lNeEwo"‘ (Category 5) (Category 5) II I ; l J | |
= T ¥ — FIE I i __________
XW Inverter/Charger ‘ ! L e S, R L} Ground
Communication Ports Srandig e e A T i S A i il
(on Bottom of Inverter) iy Battery System
. & IMPORTANT:_ ; Sl es Bat‘tery Bank BATTERY Note 1: If no Grid is available,
All configurations must comply with local and national - LEGEND the generator can be
electrical code jurisdiction. Consult your local certified — = —— kbl i
installer or local electrical authority to ensure compliance., it S . 'Né:aﬁve' (!} Panel, instead of to a separate
Actual wiring requirements may vary. \. - ————  ACbreaker.
Do -
Frs R RLRIERSR Dattery Tem:;nwe Sensor ' Posiﬂve t"‘)
L(..mll.\ — Vented Battery —_— |
_Addendum Wiring 4.vsd 12/10/2007 A - . | fxowre T TR@ERT g e W | eewmwm—
Copyright @ 2007 Xantrex International. All Rights Reserved. Ground

XANTREX and XANBUS are trademarks of Xantrex International
For use by Certified Installers only.

Figure B-3 Single-Inverter System Renewable Energy (Solar)
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Wiring Diagram

Single-Inverter System Renewable Energy (Wind or Hydro)

Main Utility

AC
AC Distribution

Generator

Diversion Load

Diversion Load

T Panel
Controller Ve =4 = _
e ‘f@ i@ Generator =

Disconnect

XW Inverter/Charger
Communication Ports

(i REOHT B XIFerEer) XW Inverter/Charger ey 2l S, T L | Basndios
| il [ b A Electrode
xantrex ; Conductor

Inverter AC |
AC LEGEND Distribution |
el | Renewable Energy
Neutral ,
Wind
HOT L1
XW System HOTL2
Control Panel | prov-gle R
(optional) Ground (&7 = o
¥ | slejvjejanjelele
u-lrl-lt'jululq']al'll.l['_nju
XW Automatic ks, e
Generator Start PR 8 i . 2
__Geee (optional) s S
S _g =4 [ :: {1 - —
il . .
Netwark il i DC LEGEND
Terminator i i g |
- il Grounding i | Negative (=)
- — Xaﬂbu.; il L] e S i Conductor : — P e}
Networl il s = ! ! : | e
Terminator i \ il ! i
Commiunication Cable Communication Cable e ———————— . ’ [ ! Positive (+
(Category 5) (Categary 5) — L . | i BTS Communication i | | {} |
‘ : : M Cable L [
£ il s
Negative-to- S S o et e e St e e e S ok | Sy _
IMPORTANT: Ground Bond
. ; : : = N
All configurations must comply with local and national . i © Battery Bank BATTERY
electrical code jurisdiction. Consult your local certified Note 1; If no Grid is available, the generator Bonding Wire LEGEND
installer or local electrical authority to ensure compliance.  <an be connected to the AC breakers in the i1
e : XW Power Distribution Panel, instead of to a — Negative (-)
Actual wiring requirements may vary. separate AC breaker. : i1rDo
Battery ..
Temperature Sensor Positive (+)
_Addendum Wiring 4.vsd 12/10/2007 (B3 . B A ool o [ (———
Copyright © 2007 Xantrex Intemational. All Rights Reserved. — . S
XANTREX and XANBLIS are trademarks of Xantrex International |

For use by Certified Installers only.

Figure B-4 Single-Inverter System Renewable Energy (Wind or Hydro)
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Wiring Diagrams

Dual-Inverter System Renewable Energy (Solar)

IMPORTANT:
All configurations must comply with local and national Main . .
electrical code jurisdiction. Consult your local certified AC AC Distribution Utlllty Grid
installer or local electrical authority to ensure compliance. Generator

Panel

Actual wiring requirements may vary.

I L e L!l
. i Generator
- _'a ﬂi N j Disconnect

XW Power o R Ea
INV 2 INV 1 Distribution Panel Grounding
AC LEGEND | : Electrode
| AC LEGEND | xantrex xantrex i Conductor
Neutral Controller ! —_
THoTL1 !
“hoTLz Inverter AC '
1 3 GRS e e Distribution | Renewable Energy (RE)
Ground g ‘ Panel !
__________ . ! PV Array #1
‘ Xanbus
XW System a!l-‘| Yot
Control Panel
e Photovoltaic
-
‘ .. 9000 ! DC
' ‘g:-* e Combiner Box
;a&miJ XW Automatic | - IS
Teminatee Generator Start et R —— 1 2 PVAmray#2____
; T S - ' e '
(optional) b ko L E‘ amli - XW Solar Charge 'l
81 - il Controller | i |
1 il |
g0 1 I 1]
il | R [ 0 e i S e o e R 1 i
fi i Grounding i
i = ; Conductor | ‘ il :
J il it \ [ i ih DC
G icati [« G | T
(Category 5 (Category 5) e . 4 Sk  Communication : | = Combiner Box
3 ! Cable (Category 5) P
s i b P
# 1l ! A |
AC Sync Cabl Communication Cable H | | e et ey T e e L e L e :
XW Inverter/Charger ) migey 2 I . &
Communication Po]'l‘_q (Qn e :T!.‘___._‘__._‘__.‘_‘.‘."_“_T.‘.:..‘_"_‘._‘.: T_'.'_T:.'_:'::':"_' '''' ___":_____________________"_""'_""" RS _.___L._‘-' J
Bottom of Inverter) ' TP
o= i Sl Battery Bank
(3 DC LEGEND
0O -0 BBo... il o .
. o Wyl Battery System ' ——— BATTERY N _aF a_
' | Bonding Wire LEGEND i egative (-)
Note 1: If no Grid is available, the generator can be - T I i) | ===
connected to the AC breakers in the XW Power R Positive (+
| g i : Negative (-) ositive (+)
o g ] Distribution Panel, instead of to a separate AC breaker. L 1T
- B :
Battery Temperatire _ Positive [i-]_ . Ground
Eggyd;;::: ;m_l}ng:n.:sr:!tmmut?? I All Rights R d —n—. 24 Ve or 48 Vide vegidmew ﬂ
XANTREX and XANBUS are trademarks of Xantrex ional

For use by Certified Installers only.

Figure B-5 Dual-Inverter System Renewable Energy (Solar)
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Wiring Diagram

Dual-Inverter System Renewable Energy (Wind or Hydro)

AC Generator

IMPORTANT: o Main
All configurations must comply with local and national I\Eerséon il = .
electrical code jurisdiction. Consult your local certified R g AC Distribution
installer or local electrical authority to ensure compliance.
Actual wiring requirements may va Load v Panel
g req y vary. Controller T .
: ' < | Generator
= s Disconnect
== Grounding
AC LEGEND | _ INV 2 . _ INV 1 ! Electrode
| “Neutral oyl e Conductor
TRt | =
HOTL2 € Renewable
e = Inverter AC | .
Groun . . . ! ner
Distribution | 9y
Panel| & g/  Wind
XW System I '

Control Panel

AC CaT Ao azw
an Lo L

DoOooooon Bk

ufw ufufu|afule]e etk

4 I St Y, Terminator
*anhis .'“"""“"‘J XW Automatic AL bl

Terminator Generatol‘ Start Wiyttt Mot Charget b E s E. : e e Ridar
(optional)

]
]
|
: P S ——
Grounding i ! | DCLEGEND
Conductor L —
e : Negative (-)
; \ . . i Positive (+)
XW Inverter/Charger G % n / / I _I_ Il : = 4| I
Communication Ports ™ Communication Cable AC sync Communication Cable / | e e e e L e = S S st 4
(on Bottom of Inverter) (Category 5) (Category 5) Negative-to- Ground -
- - Ground Bond =y .—— BTS Communication
0==Q % e k S,
e system Battery Ban
. ® e . Bonding ry BATTERY
.l ll.  Wire : 7 LEGEND |
h .. ll. Note 1: If no Grid is available, the generator can be connected \ = 1 H_ I
o E i o to the AC breakers in the XW Power Distribution Panel, instead \ = Negative (-) |
- — of to a separate AC breaker, LR R
= Positive (+)
X Ballory Temparature  [B| Seeodi TRgeess o e T N | sese=s——
_Addendum Wiring 5.vsd 12/10/2007 i ]
Cupy:::hr: 2007 Xantrex ional. All Rights Reserved. ey Ground
XANTREX and XANBUS are trad, ks of Xantrex i
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Figure B-6 Dual-Inverter System Renewable Energy (Wind or Hydro)
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Alternate System
Configurations

Appendix C, “Alternate System Configurations’ provides wiring
diagrams for inverter/charger install ations that do not require use of
the power distribution panel and the XW Conduit Box.
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Alternate System Configurations

DC Grounding for Single-Inverter Systems

See Table 2-4, “Torgque Values for AC Wiring (AC Terminals and Ground Bar),” on
page 10.
See Table 2-5, “ Torgue Values for the Chassis Ground Lug,” on page 10.

See Table 2-6, “Torque Vaues for the Inverter Battery Terminals,” on page 10.

This illustrates an example only. Actual

Xan trex ground requirements may vary.

AC OUT ACIN ACIN

i "ér:';ﬂ I—Grld—l |—GEN-] DC

ole[e[e[e[o]e]ee Disconnect

LifNjzjiifnjte|ia| N fLe

mEmmEmEm==s  Negative/
§ Ground Bus

| BRO

Hybrid Inverter/Charger
EEE -

o
—_ il

----\

L]
[ |
1
‘-----------------‘ - .. .

T -

- -

Battery Bank

Vented Battery Enclosure

24 Vdc or
48 Vdc

Figure C-1 DC Grounding for an Inverter only

-2 975-0239-01-01
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Battery Connections for Single Inverter Systems

Battery Connections for Single Inverter Systems

xantrex
iy
Torque connections to the

heour poasw 1 Acw inverter DC terminals to 10-
000000000 15 ft./Ibs.

AC GRID GEN

LOAD (ACT) (ACZ) &

Hybrid Inverter/Charger

Battery Temperature

O I i t Sensor (BTS)
‘ -~

DC
Disconnect

Negative/
| {—} Ground Bus

o]io]

BATTERY
LEGEND

I i |
Negative (-)

el
Positive (+)

Circuit Breaker/ —- |I'
DC Disconnect s 2
=

Fuse
Block
(optional)

bo) @illie ©d

This illustrates an example only. Actual cable requirements may vary.

Figure C-2 DC Connections to a Single Inverter

975-0239-01-01
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Vented Battery
Enclosure

24 Vdc or 48 Vdc

Torque connections to the battery
terminals per battery manufacturer’s
recommendations.
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Alternate System Configurations

AC Grounding for Single-Inverter Systems

£
AC LEGEND | xantrex
Neutral
HOTL1
THOTL2 Inverter AC
. . . *
i Distribution Panel
i NEUTRAL
L1 L2 ]
o
©
©
©
Neutral-to- © :1: outr  ACIN ACIN
ground Bond Inv Grid GEN
240 V. o] [ ]
=H .- imits: Selse[ss]ele
&
03] v
= Hybrid Inverter/Charger
. @ Pt
H 3 —-—
: GROUND 4
H ©ee600099900] '
T R ERGEE :
1) Ve ———
§
: ¥
o ff Y Main AC H
Utility Grid Distribution 1}
- Panel 1
'y
§ M uau s S
: H
- ! Generator
E E Disconnect
E @ : L1 L2
= ==
. ) Grounding &
I - - - |
Vemmmmm———— Electrode am
i AC Generator
Conductor
_Grounding.vsd/AC Grounding/January 30, 2008
© 2008 Xantrex Technology Inc.
This illustrates an example only.
Actual ground requirements may vary.
Figure C-3 Grounding the AC System
-4 975-0239-01-01
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AC Output Wiring to the Inverter AC Distribution Panel

AC Output Wiring to the Inverter AC Distribution Panel

AC Distribution *  xantrex
Panel : E

(Sub-Panel)
F " EEE I S - - T - - .I
* .- " § NN F F E R \
I . - i
NEUTRAL| I "
L1 L2 : l &
X
11
o’
=" !
|
TR |
i i COUTI ACIN l ACIN
@ GROUND N @ @ e S @S S S
EEEEEEEEEEEE]) B | viln aluaf wfzlual wfiz
1 l GRID GEN
0 i LLORD " = daek,  (AC2) o
] - .
Ac LEGEND : i L = . 5 Hybrid Inverter/Charger
. r g | | z
Neutral | .o e [k
e a1 T : ! ‘l - + L} J I
HOTL1 : " -—--AI--:-'
N B —— l‘--------------------;
HOT L2
Ground

Actual wiring requirements may vary.

Figure C-4 AC Output Wiring to the Inverter AC Distribution Panel
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Alternate System Configurations

Generator Wiring to the Inverter

WARNING: Shock Hazard

Before making any electrical connections, ensure both the AC and DC disconnect devicesare in
the OPEN (disconnect) position.

Important: If theload istoo big for the inverter to operate from battery power, do not install the
load in the inverter powered electrical panel.

xantrex

-------------- -

+
|
1
]
|
I
|
|

i ;
: I P ol BB -_— l :
= = $ = g ACOUT | ACIN ACIN
: ) II: sleele[s]e|a[e]e
R L2 L = walnfizfiel nlig i*
{ ] -
Generator |y Wiy | i'i fs 5 :
'Sconnec : : I : <=: G-;} o l Hybrid Inverter/Charger
] l =3 222 . Y g
T | _- F_l M * -
A . I : I"\_/\-' I
- - I '
Ll 4 :
g |

‘ll_ll._ll_ll_

AC Generator

This illustrates an example only. Actual

wirina reauirements mav varv. . .
Torque all inverter terminal block

connections to 25 inch-pounds.

Figure C-5 Generator Wiring directly to the Inverter
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Grounding -
Electrode
Conductor

Utility Wiring to the Inverter Input

Utility Wiring to the Inverter Input

é CAUTION: Damage to Equipment

Theinverter’'s AC LOAD terminals must never be wired to any AC source such as a generator
output or utility panel. Thiswill cause severe damage to the inverter which is not covered under

warranty.

Utility Grid

Main AC
Distribution Panel

L1 L2

_ NEUTRAL

Neutral-to-
ground chd\\‘l

=
~mn:

e =

@ GROUND H

EEEEEEEEEELE]

AL E T T

Actual wiring requirements may vary.
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Figure C-6 Utility Wiring to the Inverter Input
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i ' ;I T s
- E i I
I \ g = 3
-_l--------_‘l.P') I
----- e —— | S
]
--------------------- -
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Alternate System Configurations
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A
AC Connections 2—16
AC sync cable 2-40
AC Terminal Block 2—17
Additional Inverters 2—30
Automatic Generator Start 1—7, 57
AUX Port 2-24
AUX Port Terminal Assignments 2—25
AUX+12V Voltage Supply 224
AUX-RPO

User Remote Power Off 2—25

B

B+ wires 5-13

battery bank requirements 2—9
battery cable lugs 2-9

Battery Cable Requirements 2—9
Battery Cable Size 2-10
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Charge Controller 4-2
charge controller 1-6
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E
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input and return 5-12, 5-14

F

FCC information to the user ii—Vi
Fire safety 2—2
functional test 2—26, 2—42

G

generator run signal 5-13
Generator Wiring 222
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Ground Bar 2-17
Grounding 2-11, 2-12, 4-8
Grounding the DC System 2—12

|

installation
mounting 5-3, 5-5
planning 5-3

Inverter Panel Mounting 2—19

K

K nockout 2—2
Knockouts 44

L

LED Status Indicators
Inverting 2-27

Location 2—2

lugs, battery cable 2-9

M

Mechanical Specifications A—7, A—8
Mounting 2—4

Mounting Bracket 2—4

mounting template 5-5

Mounting the Distribution Panel 2—7
Mounting the Inverter 2—6

O

overcurrent protection, requirements 29

S

safety instructions ii—v—2?

Single-Inverter System B-3, B4

Single-Inverter System Renewable Emergy (Wind or Hydro)
B—6

Single-Inverter System Renewable Energy (Solar) B-5

switched B+ wires 5-13

T

thermostat
connecting 5-14
inputs and returns 5-12, 5-14

U
User Line Wiring 2—25

\
verifying network power 57, 5-19
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