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SAFETY GUIDELINES

Principles of Safe Operation and Maintenance

Safety must always be the top priority of all personnel involved in the
installation, operation, and maintenance of this unit as it operates at high
voltages that could be potentially lethal. Technicians must adhere to the
appropriate standards and manufacturer's recommendations to minimize
hazards.

Do not attempt to perform the tasks described in this manual if you are not
a qualified professional.

It is essential that all safety devices and emergency response systems be
fully operational and within their certification periods before starting any
service.

Visual Communication
This manual uses extensive visual aids and tries to adhere to ANSI and ISO
safety symbol standards. These symbols describe the following situations:

WARNING indicates a hazardous situation that, if not avoided,
may result in death or severe injury or damage to equipment and
WARNING | property.

CAUTION indicates a hazardous situation that, if not avoided,
may result in minor or moderate injury or damage to equipment
cauTIoN | and property.

NOTICE indicates practices not related to physical injury but may
result in equipment damage, environmental hazards, loss of data,
notice | and other undesirable consequences.
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General Alerts

WARNING | o

Risk of serious personal injury or damage to equipment and
property. Always observe the following:

Install and operate unit in a restricted access location. A
restricted access location is an area to which access can be
gained only by service personnel using a special tool, lock
and key, or other means of security and which is controlled
by the authority responsible for the location.

Install the unit in locations where children are likely not to be
present.

Install chassis ground to the unit before connecting AC input.
Installation, operation, and service must be done by qualified
technicians, with all wiring and connections done in
accordance with the local electrical codes.

Input voltages can range up to 240 volts AC. All upstream AC,
load and battery breakers must be shut OFF prior to
installation. The system must be completely de-energized.
All AC connections must conform to local codes and
regulations.

Use caution when handling unit under load as surfaces may
be hot.

Always observe the following for applications requiring a
backup battery:

Use a battery with rating and capacity appropriate for the
model of power supply in use.

Use an appropriate DC overcurrent protection device in-line
with the backup battery connection.

Use wire and connectors rated for the maximum load current.
Ensure battery polarity is correct before connecting.

Do not attempt to charge a frozen battery.

Handle batteries with care. Never short-circuit battery
terminals.

Always install batteries in well-ventilated areas.

Always consult with and observe all battery manufacturer
recommendations.
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CAUTION

NOTICE

Risk of personal injury or damage to equipment and

property. Always observe the following:

e Install in a protected environment and keep sources of
moisture away from unit.

e Ensure the total power consumption of the load does not
exceed the continuous rated capacity of the power supply
output.

e Provide adequate support for the rear of the unit without
obstructing the air inlet or outlet openings.

e Remove all metallic jewelry before working with the unit.

e Wear appropriate eye protection and always use appropriate
tools during installation.

e DC-AC inverters should not be connected to any of the load
connection points without a battery connected to the system.
DC-AC inverters create significant inrush current and may
damage the circuitry or interfere with the operation of power
supplies when there is no battery connected. Connecting a
DC-AC inverter in this way may void the product warranty. Do
not connect DC-AC inverters to the outputs of the Load
Distribution Module of the ICT units.

Risk of damage to equipment, environmental hazards, loss
of data and other undesirable consequences. Always
observe the following:

e The unit must be properly handled, mounted, and installed.

e Do not block air inlet or outlet openings.

e Due to environmental factors which are common at outdoor
communications sites, power surges from lightning strikes,
electrostatic discharge, and utility power feeds can occur.
These surges can damage connected equipment.

e This product is compliant and certified to IEC61000-4-5 Surge
Immunity, however, additional surge suppression methods
must be followed to further protect this device.

e Third-party surge protection devices must be utilized to
protect AC input power feeds, every exposed DC power
conductor and exposed data cables. These protection devices
must be installed at both ends of the exposed conductor, in
close proximity to installed equipment. Periodically inspect
these surge protection devices for proper function.

e Consult with manufacturers of surge protection devices to
select appropriately rated protection device(s) and proper
installation methods.

e ICT’s product warranty does not cover damage caused by
power surges and electrostatic discharge events including
lightning.

855-347-000_Rev1.03_Instruction Manual iv



W@ The Power of Reliability Modular Power Series 2

NOTE: Due to the breaker-detection circuitry internal to the unit, it may be
possible to measure a voltage on the terminal(s) with no load
connected, even if that terminal’s breaker is open circuit. This is
normal operation. The breaker-detection circuitry is a high-
impedance circuit, and while a voltage may be present on the output
terminal, it is a signal voltage and does not support loading. A load
device connected to the output will immediately pull this voltage to
zero volts.

Product Alerts

Risk of serious personal injury or damage to equipment and

property. Always observe the following:

e Operate the supply from a grounded 3-wire 120-volt AC or
230/240-volt AC source (50 or 60 Hz) with a branch circuit
breaker rated 50 amps or less.

e If a lithium-ion battery is used, it must have an integrated
battery management system (BMS) to protect the battery
cells from inappropriate voltage or current levels.

WARNING
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GENERAL INFORMATION

Document Number: 855-347-000

Models:
ICT-IPSe-BMMD-LDM ICT-IPSe-BMMD-LDMP
ICT-IPSe-BMM-LDM ICT-IPSe-BMM-LDMP
ICT-IPSe-LDM-LDM ICT-IPSe-LDM-LDMP
ICT-IPSe-BMMD ICT-IPSe-BMMDP
ICT-IPSe-BMML ICT-IPSe-BMMLP
ICT-IPSe-BMM ICT-IPSe-BMMP
ICT-IPSe-LDM ICT-IPSe-LDMP
ICT-IPSe

Date and Revision: May 2026, Revision 1.03

Copyright © 2026 Innovative Circuit Technology Ltd. All rights reserved. No
part of this publication may be reproduced, stored in a retrieval system, or
transmitted in any form or by any means, electronic, mechanical,
photocopying, recording or otherwise, without the prior written consent of
Innovative Circuit Technology Ltd.

Disclaimer

ICT shall not be held liable for any damage or injury involving this product if
it has been subjected to misuse and exposure to environmental conditions
not conforming to the product’s limits of operation, improper installation, or
maintenance.

The illustrations in this manual are for illustrative purposes only. Review the

drawings before proceeding. If there are questions and concerns regarding
the product, refer to the FAQs section or contact ICT.

Contact Information

¢ North America toll-free: +1 877.930.0717 ext. 810
e International: +1 604.856.6303 ext. 810
e E-mail: techsupport@ictcorporate.com
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ICT LIMITED WARRANTY

The warranty period on ICT products is two (2) years from date of purchase
from an authorized ICT reseller or OEM with valid proof of purchase, or from
date of shipment from the ICT manufacturing facility. The warranty period
for a repaired product or part is ninety (90) days or the remainder of the
unexpired term of the new product warranty period, whichever is greater.
Repair or replacement of a defective product or part does not extend the
original warranty coverage period.

The ICT Limited Warranty is only intended for the benefit of the original
purchaser and user of this product. This Warranty is not transferable or
assignable without the prior written permission of ICT. ICT’s sole obligation
and liability under this warranty is limited to either repairing or replacing
defective products at the sole discretion of ICT. When repairing or replacing
the products, ICT may use products or parts that are new, equivalent to new
or re-conditioned. Parts repaired or replaced during the warranty period will
be under warranty for the remainder of the warranty period.

No claim will be accepted unless written notice of the claim is received by
ICT in accordance with ICT’'s Return Material Authorization (RMA)
procedure, as soon as reasonably possible after the defect is discovered. A
valid product serial number must be provided with the RMA claim to prove
eligibility. The RMA procedure is available on the ICT website at www.ict-
power.com/support/warranty-repair/.

The Purchaser shall at their own risk and cost return the defective product
to ICT’s factory or designated repair center once an RMA is issued by ICT.
Return of the products to the customer after repair is completed shall be
prepaid by ICT unless otherwise mutually agreed between the parties.
Products shipped to ICT which have incurred freight damage will not be
covered by this Warranty and any repairs or replacement parts, components
or products needed will be invoiced in the full current price amount and
returned freight collect to the Purchaser. It is the Purchaser’s responsibility
to check the product upon receipt for any damage during shipping and to
contact the carrier or shipper regarding such damage. Product that is
returned as defective, which is determined to operate within published
specifications will be returned to the Purchaser freight collect.

ICT assigns to the Purchaser any warranties which are made by
manufacturers and suppliers of components of, or accessories for, the ICT
product and which are assignable. ICT makes no representations as to the
effectiveness or extent of such warranties, assumes no responsibility for any
matters which may be warranted by such manufacturers or suppliers and
extends no additional coverage under this Warranty to such components or
accessories.
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In no event shall ICT be liable for any special, indirect, or consequential
damages such as, but not limited to, loss of use, business or goodwill, loss
of revenue, or loss of profits, which may result, either directly or indirectly,
from defects in products provided by ICT.

This Warranty will be void if the product has been subjected to misuse,
neglect, accident, exposure to environmental conditions not conforming to
the products’ limits of operation, improper installation or maintenance,
improper use of an electrical source, defects caused by sharp items or by
impact pressure, a force majeure event, has been modified or repaired by
anyone other than ICT or its authorized representative, has been subjected
to unreasonable physical, thermal or electrical stress, improper
maintenance, or causes external to the unit including but not limited to
general environmental conditions such as rust, corrosive atmospheres,
sustained temperatures outside the specified operating range of the
equipment, exposure to power surges and/or electrical surges, improper
grounding, mold or dust, animal or insect damage, water damage or
immersion in liquid of any kind, or if the serial number has been altered,
defaced, or removed.

ICT does not control the installation and use of any ICT product.
Accordingly, it is understood this does not constitute a warranty of
performance or a warranty of fitness for a particular purpose. This Warranty
represents the entire agreement between ICT and Purchaser with respect
to the subject matter herein and supersedes all prior verbal or written
communications, representations, understandings, or agreements relating
to this subject.

Return Material Authorization Procedure
1. Request RMA number from ICT through telephone, e-mail, or website
from Monday to Friday between 8:00am and 4:30pm Pacific Time.

e North America toll-free: +1 877.930.0717 ext. 810
¢ International: +1 604.856.6303 ext. 810
o E-mail: techsupport@ictcorporate.com
e ICT website: https://ict-power.com/support/warranty-repair

2. Provide the following information when requesting an RMA:

ICT model number

Serial number

Return ship-to address

The preferred shipping courier and account number, if applicable
An estimate of what the possible failure cause might be
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Modular Power Series 2

W@ The Power of Reliability

1.0 INTRODUCTION

The Modular Power Series 2 is a flexible, N+1 redundant DC power system
with intelligent networked control, advanced battery management, and
managed load distribution options in a pre-configured 1RU rack mount
chassis. The main power shelf features a factory-installed Intelligent Control
Module (ICM) with front graphic display and up to four parallel-connected
hot-swappable 700-, 1,000-, or 1,500-watt, 12-, 24- or 48-volt Power
Modules, for a potential maximum of 6,000 watts or 162 amps continuous
output rating.

Alternatively, the two right-hand slots may be used for a factory-installed
Battery Management Module (BMM) with Low Voltage Disconnect (LVD)
contactor, one or two 100-amps circuit breakers, battery current monitor,
and advanced battery state-of-charge estimation and discharge test
capability; and an intelligent four-channel Load Distribution Module (LDM)
to provide four 25-amp breaker-protected outputs with advanced monitoring
and remote on/off control.

Table 1. Power Module Ratings

P Default OUtqu . Default
el ad\jl Slst:n?:nt Output Cau;jr::ttmL ;r:t' t | current Limit
0, -9,
range (V) Voltage (V) range (A) (A) (+5%, —0%)
12V 50 A
ICT700-12PM 11.5-15.5 13.8 10-50 50
24V 25 A
ICT700-24PM 23-31 27.6 5-25 25
48V 18 A
ICT1000-48PM 46-60 55.2 3-20 18
24V 54 A
ICT1500-24PM 23-31 276 5-54 54
48V 27 A
ICT1500-48PM 46-62 55.2 3-27 27

1.1 System Components and Features

A typical configuration is illustrated in Figure 1. This unit consists of a power
shelf with an ICM, two 700-, 1,000- or 1,500-watt Power Modules, a dual
input Battery Management Module (BMMD), and a Load Distribution Module
(LDM) with output breakers. This single 1RU shelf provides a remotely
managed 1,400 watts, 2,000 watts, or 3,000 watts of hot-swappable DC
power with built-in battery breakers, Low Voltage Disconnect (LVD),
advanced battery management, and four channels of intelligent, remotely
controlled DC power distribution.
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ICM Power Modules BMMD LDM

Figure 1. A Typical Modular Power Series 2 Configuration

1.1.1 Intelligent Control Module (ICM)

OLED display with intelligent front panel controls fully integrated
into power shelf

10/100/1000 Base-T Ethernet communications port

Embedded web server with easy-to-use graphical user interface
(GUI)

Intelligent monitoring, reporting and control of system and all
installed modules

RS-485 Battery Monitoring Support for BMS integration over
Modbus

HTTPS, SMTP, SNMP (v1, v2c, v3) protocols supported

Alarm notifications via front panel display, GUI, e-mail, text, and
SNMP

Four digital site monitoring sensor inputs with alarm reporting
Event data logging

Password protection and HTTPS security

1.1.2 Power Module

100-300 VAC input with power factor correction

700-, 1,000- or 1,500-watt hot-swappable Power Modules
12-, 24- or 48-volt nominal DC output (floating ground)

Up to 95% efficiency

-30 to +60°C operating temperature range

Power Saving mode available with 1,000-watt Power Modules

1.1.3 Battery Management Module (BMM or BMMD)

Single or dual 100-amp battery disconnect circuit breakers
Optional 100-amp output circuit breaker

Integrated 150-amp low voltage disconnect

Advanced battery management features (with ICM installed)
including:

o temperature compensated charging (lead-acid batteries only)
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display of battery voltage

battery status

battery current

state of charge

run time remaining

adjustable LVD settings

configurable advanced battery management features such as

boost charge parameters, maximum charge current, battery

capacity, battery test timer, and battery discharge test cutoff

voltage

e Support for lead-acid and lithium-ion battery types (features differ
depending on battery type)

O 0O O O O O O

1.1.4 Load Distribution Module (LDM)

e TCP/IP remote management and power control of individual
outputs (with ICM installed)

e Four fully managed load outputs with individual power cycling for
each output

e Adjustable alarm and load-shed settings for each output

e Monitoring and alarm reporting of each output

e Supports 10-24AWG load wires

1.1.5 Power Shelf

e Power shelf with optional fully integrated Intelligent Control Module
provides remote monitoring and control of DC power system over
Ethernet

e Hot-swappable 700-, 1,000 or 1,500-watt, 12-, 24- or 48-volt DC
high efficiency Power Modules

e Accommodates optional factory-installed Battery Management
Module and Load Distribution Module in 1RU space

e Flexible configurations allow the DC power system to be matched
to the requirement

2.0 INSTALLATION

The following is the recommended sequence for the installation process.

2.1 Unpacking and Inspection

Perform a physical check of the unit as it is being taken out of the box to
ensure it has not been damaged during shipping. Check that the system
configuration matches the version ordered, and that the accessories under
the package contents section were shipped with the unit.

NOTE: In case of shipping damage, your freight carrier should be notified
immediately.
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2.2 Package Contents
e Quick Start Guide
Power shelf (hot-swappable Power Modules must be ordered
separately)
Two rack-mounting ears (installed)
One nut on the ground stud (installed)
Bag containing the following:

o

O O O O O

(@]

@)
@)

Instruction manual (USB drive)

One 3-pin AC input wire clamp connector

One 7-pin alarm and temperature sensor wire clamp connector
One 3-pin form-C alarm relay connector

Two 6-32 x 1/4-inch screws for installing the safety cover

Two 1/4-inch bolt/washer/nut sets for DC output bus bar
connection

Two 1/4-inch bolt/washer/nut sets for the BMM bus bar
connection (included when BMM is installed in the shelf)
Remote battery temperature sensor (ICT-TMP) (included when
a BMM or BMMD is installed in the system)

Output bus bar safety cover

Clamp adhesive for mounting the ICT-TMP

2.2.1 Tools and Parts Needed

Two 7/16-inch wrenches

Wire stripper and crimper

Four screws to install the unit into the equipment rack

#1 Phillips screwdriver for the connections of rack ears, output bus
bar cover, and AC input connector

3/32-inch flathead screwdriver for the connections of the AC input

wires, alarm and sensor wires, and for the LDM connections

Pliers to remove circuit breakers

2.3 Quick Install Guide

Unpack and check that the unit and all materials have been
delivered.

Obtain the recommended tools.

Check and verify the configuration.

Mount the unit into a 19-inch rack.

Connect the chassis ground according to the site design and in
accordance with local electrical code standards.

Connect the sensors and alarms.

Connect the battery.

Connect the BMS (Battery Management System) cable (if
required).

Insert the breakers and Power Modules.
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Connect the network cable using third-party surge protection.
Connect and energize the AC power source, using third-party
surge protection.

Configure the software settings.

De-energize the unit and connect the load devices using third-party
surge protection on all DC conductors which may be exposed to
environmental factors such as lightning.

Verify the system wiring.

Energize the loads and battery connections.

2.4 System Configuration

CAUTION

Risk of personal injury or damage to equipment and

property. Always observe the following:

e Ensure the unit has the correct polarity for the application
(see Table 2).

¢ Do not combine 12-volt, 24-volt, and 48-volt Power Modules
within the same unit.

e Ensure that there are enough matching Power Modules
available to support the load requirement including N+1
redundancy if required.

NOTE: Power Modules and accessories must be ordered separately.

Table 2. Power Shelf Models (cont'd on next page)
PesEiiE Model No. Model No.
P (negative V output) (positive V output)
Intelligent Power Shelf with Control ICT-IPSe ICT-IPSe

Module, up to 174 A output max

Intelligent Power Shelf with Control
Module and a single 100 A input ICT-IPSe-BMM ICT-IPSe-BMMP
Battery Management Module

Intelligent Power Shelf with Control
Module and a single 100 A input
Battery Management Module, and ICT-IPSe-BMM-LDM ICT-IPSe-BMM-LDMP
Load Distribution Module with
4 x 25 A (cont.) outputs

Intelligent Power Shelf with Control
Module and Load Distribution Module | ICT-IPSe-LDM ICT-IPSe-LDMP
with 4 x 25 A (con.) outputs

Intelligent Power Shelf with Control
Module and two Load Distribution ICT-IPSe-LDM-LDM ICT-IPSe-LDM-LDMP
Modules with 8 x 25 A (cont.) outputs
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Description Model No.

Model No.

(negative V output) (positive V output)

Intelligent Power Shelf with Control
Module, and a dual 100 A Battery

battery strings combined through
single LVD and current monitor)

Management Module (dual matching | ICT-IPSe-BMMD ICT-IPSe-BMMDP

Intelligent Power Shelf with Control
Module and a dual 100 A Battery

Distribution Module with
4 x 25 A (max.) outputs

Management Module, and Load ICT-IPSe-BMMD-LDM ICT-IPSe-BMMD-LDMP

Intelligent Power Shelf with Control
Module, and a single 100 A input,
100 A load output Battery
Management Module

ICT-IPSe-BMML ICT-IPSe-BMMLP

Table 3. Power Module Models

Description Model No.
12V, 700 W Power Module (13.8 V, 50 A) ICT700-12PM
24V, 700 W Power Module (27.6 V, 25 A) ICT700-24PM

48V, 1,000 W Power Module (55.2 V, 18 A)

ICT1000-48PM

24V, 1,500 W Power Module (27.6 V, 54 A @ 230 VAC)

ICT1500-24PM

48V, 1,500 W Power Module (55.2 V, 27 A @ 230 VAC)

ICT1500-48PM

Table 4. Available Accessories

Description Model No.
5 A circuit breaker for LDM ICT-CB5
10 A circuit breaker for LDM ICT-CB10
15 A circuit breaker for LDM ICT-CB15
25 A circuit breaker for LDM ICT-CB25
30 A circuit breaker for LDM ICT-CB30
Blanking plate for unused power module positions (snap-in) ICT-BPM
Battery temperature sensor (1 pc included with Power System/BMM) ICT-TMP
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2.5 Rack Mounting

e Provide adequate support for the rear of the unit without
obstructing the air vents.

¢ Do not block air inlet or outlet openings, as this could interfere
with proper ventilation and performance.

CAUTION

Mount the unit in an enclosed, standard 19-inch equipment rack or other
restricted access location, using rack mounting screws (not supplied).
Support the rear of the unit with rack shelf supports or back rail if required.

2.6 Ground Connection

De-energize the system before making any change to the wiring

and connections.

WARNING

All DC outputs of ICT’'s DC power systems are isolated from
chassis ground (floating). DC output returns can remain isolated

Q from ground (DC-l) or can be grounded (DC-C), as per site

NoTice | grounding requirements and/or local or national electrical codes.
Ensure that all relevant electrical code standards are followed.

TCP/IP Ethernet
Connection

LDM Outputs

BMMD Output- J
DC Output

AC Input

»
Chassis Ground Stud— I
Alarm Output L

RS-485 BMS Connection

Remote Inputs
SHARE port

Figure 2. Typical Rear View
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Connect a ground bonding wire from the chassis ground stud to a nearby
common grounding point. Use a ground bonding wire that is sized in
accordance with NEC Table 250.122 (see Table 5). Ensure that the selected
ground bonding wire is rated to handle the maximum current rating of the
power system.

Table 5. Minimum Size Equipment Grounding Conductors for Grounding Raceway
and Equipment

Conductor Size (AWG or kcmil)
Maximum Circuit Breaker Size e ——
(Amps) Sl Copper-Clad Aluminum
15 14 12
20 12 10
30 10 8
40 10 8
60 10 8
100 8 6
200 6 4
300 4 2
400 3 1

This is sourced from "National Electrical Code 2005 Edition", p. 70-112.

2.7 Surge Protection Device(s) Installation

Third-party surge protection devices must be utilized to protect AC input
power feeds, every exposed DC power conductor and exposed data cables.
These protection devices must be installed at both ends of the exposed
conductor, in close proximity to installed equipment. Periodically inspect
these surge protection devices for proper function.

NOTE: Consult with manufacturers of surge suppression devices to select
appropriately rated protection device(s) and proper installation
methods.

2.8 Sensor and Alarm Connections

The ALARM and AUX connectors allow the Modular Power Series 2 to
monitor external devices and batteries, and to report faults to an external
monitoring device through a form-C contact.

NOTE: The Form-C relay provides a voltage-free (dry) contact and does not
supply power. It is intended to switch external circuits energized by
an external voltage source.
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1.

NOTE:

If needed, connect form-C contact monitoring wiring to the ALARM
connector as shown in Table 6. Use 22-26 AWG wire. Refer to
Tables 20-23 for which conditions will trigger a form-C alarm.

On a dual-shelf system, the alarm trigger signal is available only on
the top shelf. When the ICT-JMP cable is connected, the top shelf
alarm contacts are activated for all system alarms, including those
originating from the bottom shelf. If the ICT-JMP cable is not
connected, only alarms from the top shelf are reported. Ensure that
the ICT-JMP cable is connected to enable full system alarm
reporting.

Table 6. Alarm Output Connector

Pin Number Name Function
1 NC Alarm NC (alarm state)
2 NO Alarm NO (alarm state)
3 Common Alarm output common
2. If needed, connect up to four devices to the AUX connector as

shown in Table 7. Use 22—-26 AWG wire.

Connect the external Battery Temperature Sensor (ICT-TMP) to the
AUX connector as shown in Table 7 (use for lead-acid batteries
only). This will allow the Modular Power Series 2 to compensate the
battery charge voltage according to the battery temperature. Use
22-26 AWG wire.

Table 7. Remote Input Connector

Pin Number Name Function
1 Alarm 1 Alarm 1 input
2 Alarm 2 Alarm 2 input
3 Alarm 3 Alarm 3 input
4 Alarm 4 Alarm 4 input
5 Alarm Return Common alarm return
6 Bat Temp Battery temperature sensor
7 Bat Temp Battery temperature sensor return

Mount the sensor to the mid-level side of the middle battery in a
battery bank using the adhesive-backed clip. The rate of voltage
compensation (with optional BMM or BMMD installed) can be
adjusted through the ICM front display panel interface, or the
Graphical User Interface (GUI) in the Battery Backup Settings
section. The default compensation is 0 mV/C per cell (no
compensation). Adjust this according to the battery manufacturer’s
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recommendation to enable charge voltage temperature
compensation.

NOTE: Battery temperature is assumed to be 25°C if no sensor is
installed.

4. Install wiring to monitor up to four external devices such as smoke,
door or water sensors through the digital alarm inputs. Each alarm
input can be connected to a form-C/dry contact on the external
device. If the alarm state changes on the device being monitored,
the GUI will report the alarm. The GUI allows each of the four alarm
inputs to be labelled with a unique name (see Section 4.6.2).

5. Enable the alarm inputs and set the contact logic (normally open or
normally closed) in the GUI, Alarms Settings & Control tab (see
Section 4.6.2).

2.9 Battery Connections

Risk of serious personal injury or damage to equipment and

property. Observe the following:

e Use a battery with rating and capacity appropriate for the
model of power supply in use.

e Use an appropriate DC overcurrent protection device in line
with the backup battery connection.

e Use wire and connectors rated for the maximum load

current.

Ensure battery polarity is correct before connecting.

Do not attempt to charge a frozen battery.

Always install batteries in well-ventilated areas.

Handle batteries with care. Never short-circuit battery

terminals.

e Always consult with and observe all battery manufacturer
recommendations.

e When connecting a battery, ensure the nominal battery
voltage is correct, and that the battery positive is connected
to a positive terminal and the battery negative is connected
to a negative terminal.

¢ Note that the BAT terminal on the BMM is internally tied to
either the (+) or (=) system output through the LVD
contactor, depending on the polarity of the power system
used.

e Check system model polarity before connecting a battery to
the BMM.

WARNING
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WARNING

CAUTION

Risk of serious personal injury or damage to equipment and

property. Observe the following:

e Only use the Equalize Charge setting for flooded lead-acid
batteries in a well-ventilated location. Do not use Equalize
Charge on sealed or lithium-ion batteries. Always consult
with and observe all battery manufacturer recommendations.

e Do not connect either of the unit's main outputs to the BAT
terminal on the BMM, as this may short-circuit the battery or
bypass the internal LVD circuitry in the BMM.

e Use wire and connectors appropriately rated for the highest
possible system current when making connections to the
battery, BMM, and main DC output.

e If a lithium-ion battery is used, it must utilize an integrated
battery management system (BMS) to protect the battery
cells from inappropriate voltage or current levels.

Leave BMM breaker turned off until the software has been
configured (see Section 3.2.2 or Section 4.4.2).

The optional BMM or BMMD dual breaker module provides a convenient
and safe way to connect an external lead-acid or lithium-ion backup battery
to the Modular Power Series 2. A 100-amp hydraulic-magnetic circuit
breaker provides overcurrent protection, while an internal 150-amp LVD
contactor will disconnect the battery should it discharge below the voltage
level which is set in the Battery Backup section of the GUI. Internal battery
current monitoring provides a full suite of remote battery charge monitoring
features.

1.

Check that the default system output voltage and current limit match
the requirements of the battery and the loads to be connected.
Adjust the system Output Voltage and Current Limit (see Section
3.2.1 or Section 4.2.2) to match the combined battery and system
load requirements before making final connections, if required.

Table 8. Default System Output Settings
. ICT700- | ICT700- | ICT1000- | ICT1500- | ICT1500-
Ol 12PM | 24PM 48PM 24PM 48PM
Output Voltage 13.8V 276V 55.2V 276V 55.2V
Current Limit 464A | 464A 232 A 464 A 232 A

NOTE: Use only identically rated battery strings for the dual battery BMMD
option to ensure equal charging of each battery set.
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2.

Verify the polarity of the BMM installed in the unit by noting the label
under the rear BMM BAT bus bar input. The "BAT +" indicates a
positive battery voltage system with the LVD contactor and battery
breaker internally connecting this terminal to the shelf "+" output,
while the "BAT " indicates a negative battery voltage system, with
the LVD contactor and battery breaker internally connecting this
terminal to the shelf "-" output (see Figure 3 and Figure 4).

Figure 3. The BMM Figure 4. The BMMDP

NOTE: Use wire and connectors appropriately rated for the highest

possible system current when making connections to the
battery, BMMD, and power shelf.

Connect the battery hot lead (see comment on polarity above) to
the BMM BAT bus bar, and the battery return lead to the main shelf
output bus bar of the corresponding polarity (i.e., a positive voltage
system will have the battery (+) tied to the BMM terminal, with the
battery (-) tied to the main NEG output busbar; a negative voltage
system will have the battery (-) tied to the BMM terminal, with the
battery (+) tied to the main POS output busbar). Install an
appropriate in-line DC overcurrent protection device, such as a fuse
or circuit breaker, on the battery hot lead. Leave battery breaker
open until the software has been configured.

Table 9. Available BMM Models (cont'd on next page)

=V BAT | +V BAT Description Connections

Single 100 A battery circuit breaker . .
BMM | BMMP | with LVD contactor with advanced | Sn9!e BAT inputbus bar
I, (+ or — polarity)

battery management capability
Dual 100 A battery breakers to connect
two identical battery strings through an | gaT 1 and BAT 2 input

BMMD | BMMDP | LVD and current sensor with advanced | pys pars (both either + or
battery management capability for the | _ polarity)
combined battery
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-V BAT | +V BAT Description Connections

Single 100 A battery breaker with LVD
contactor with advanced battery
BMML | BMMLP | management capability, and a 100 A
Load output breaker for high current
DC output connections

Single BAT input, and
load output bus bars
(both either + or -
polarity)

The MPS 2 provides an RS-485 connection using MODBUS data
communications protocol, allowing users to connect supported lithium-ion
batteries to the DC power system, which provides reporting of battery
metrics and alarms via the DC power system’s Graphical User Interface and
SNMP interfaces.

RS-485 BMS Connection J

Figure 5. Location of RS-485 Modbus Connector

To connect to the battery, a battery monitoring cable must be assembled
using a twisted-pair cable (e.g., CAT5) and two RJ-45 connectors. The cable
must be configured based on the battery make and model. Refer to Figure
6 for the connector pinout.

Table 10. Supported Battery Models

Manufacturer Model
Narada 48NPFC50
Narada 48NPFC100
Narada 48NPFC200
Power Stage Solutions SCLFP48100 3U
EG4 EG4-LL
Cyclone CYG-B48V-100A
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1 2 34567 8

Figure 6. RJ-45 Port

Up to four batteries can be connected to the MPS Ultra 2 RS-485 port using
a daisy-chain configuration. The connection between the MPS Ultra 2 power
system and Battery #1 must follow the custom cable pinout specified in
Figure 8 or Figure 9. Connections between subsequent batteries should use
a straight-through cable pinout, as illustrated in Figure 10 and Figure 11
(standard Ethernet cable).

Battery #3 Battery #2 Battel

Figure 7. Daisy-Chained RS-485 Battery Connections
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MPS 2 Pin# Pin# Battery
1 1

N g

RS-485-A
RS-485-B

RS-485-B
RS-485-A

(N[ |lw|N
(N[~ |wW[N

Figure 8. Custom Cable Pinout for Narada and Power Storage Solutions Batteries

MPS 2 Pin# Pin# Battery

1 pr— |1 RS-485-B
2 2 RS-485-A
3 3

RS-485-B 4 | — 4

RS-485-A 5 5
6 6
7 7
8 8

Figure 9. Custom Cable Pinout for EG4 and Cyclone Batteries

Battery Pin# Pin# Battery
1 1
RS-485-A 2 | e——p | 2 RS-485-A
RS-485-B 3| e—— |3 RS-485-B
4 4
5 5
6 6
7 7
8 8

Figure 10. Straight-Through Cable Pinout for Narada and Power Storage Solutions
Batteries
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Battery Pin# Pin# Battery
RS-485-B 1| — 1 RS-485-B
RS-485-A 2 | — | D RS-485-A

3 3
4 4
5 5
6 6
7 7
8 8

Figure 11. Straight-Through Cable Pinout for EG4 and Cyclone Batteries

Each battery connected to the MPS Ultra 2 must be configured with a unique
bus address by setting the Address DIP switches on the battery. The DIP
switch operation is specific to each battery manufacturer. The bus address
of each battery must be entered in the "BMS RS-485 Setup" of the MPS
Ultra 2 (See Section 3.2.2)

Table 11. Narada DIP Switch Configuration
DIP Switch Position

Bus Address

#1 #2 #3 #4 #5 #6
39 ON off off off off off
40 off ON off off off off
41 ON ON off off off off
42 off off ON off off off
43 ON off ON off off off
44 off ON ON off off off
45 ON ON ON off off off
46 off off off ON off off

Table 12. Power Storage Solutions DIP Switch Configuration (cont'd on next page)
DIP Switch Position

Bus Address

#1 #2 #3 #4 #5 #6
1 ON off off off off off
2 off ON off off off off
3 ON ON off off off off
4 off off ON off off off
5 ON off ON off off off
6 off ON ON off off off
7 ON ON ON off off off
8 off off off ON off off
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Bus Address DIP Switch Position

#1 #2 #3 #4 #5 #6
9 ON off off ON off off
10 off ON off ON off off
11 ON ON off ON off off
12 off off ON ON off off
13 ON off ON ON off off
14 off ON ON ON off off
15 ON ON ON ON off off

Table 13. EG4 LL DIP Switch Configuration (cont'd on next page)

Bus Address DIP Switch Position

#1 #2 #3 #4 #5 #6
1 off ON ON ON ON ON
2 ON off ON ON ON ON
3 off off ON ON ON ON
4 ON ON off ON ON ON
5 off ON off ON ON ON
6 ON off off ON ON ON
7 off off off ON ON ON
8 ON ON ON off ON ON
9 off ON ON off ON ON
10 ON off ON off ON ON
11 off off ON off ON ON
12 ON ON off off ON ON
13 off ON off off ON ON
14 ON off off off ON ON
15 off off off off ON ON
16 ON ON ON ON off ON
17 off ON ON ON off ON
18 ON off ON ON off ON
19 off off ON ON off ON
20 ON ON off ON off ON
21 off ON off ON off ON
22 ON off off ON off ON
23 off off off ON off ON
24 ON ON ON off off ON
25 off ON ON off off ON
26 ON off ON off off ON
27 off off ON off off ON
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Bus Address DIP Switch Position

#1 #2 #3 #4 #5 #6
28 ON ON off off off ON
29 off ON off off off ON
30 ON off off off off ON
31 off off off off off ON
32 ON ON ON ON ON off
33 off ON ON ON ON off
34 ON off ON ON ON off
35 off off ON ON ON off
36 ON ON off ON ON off
37 off ON off ON ON off
38 ON off off ON ON off
39 off off off ON ON off
40 ON ON ON off ON off
41 off ON ON off ON off
42 ON off ON off ON off
43 off off ON off ON off
44 ON ON off off ON off
45 off ON off off ON off
46 ON off off off ON off
47 off off off off ON off
48 ON ON ON ON off off
49 off ON ON ON off off
50 ON off ON ON off off
51 off off ON ON off off
52 ON ON off ON off off
53 off ON off ON off off
54 ON off off ON off off
55 off off off ON off off
56 ON ON ON off off off
57 off ON ON off off off
58 ON off ON off off off
59 off off ON off off off
60 ON ON off off off off
61 off ON off off off off
62 ON off off off off off
63 off off off off off off
64 ON ON ON ON ON ON
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Table 14. Cyclone DIP Switch Configuration

Bus Address DIP Switch Position

#1 #2 #3 #4 #5 #6
39 ON off off off off off
40 off ON off off off off
41 ON ON off off off off
42 off off ON off off off
43 ON off ON off off off
44 off ON ON off off off
45 ON ON ON off off off
46 off off off ON off off
47 ON off off ON off off
48 off ON off ON off off
49 ON ON off ON off off
50 off off ON ON off off
51 ON off ON ON off off
52 off ON ON ON off off
53 ON ON ON ON off off

NOTE: Refer to the Lithium-lon battery datasheet and specifications for the
latest corresponding pin descriptions on the battery RS-485
terminal.

4. Connect the RS-485 cable to the RJ-45 port (lower) on the rear
panel.

LAN (TOP)
RS-485

<— TCP/IP Ethernet
connector

<4— RS-485BMS
connector

Figure 12. Communication Connectors

5. Connect the RS-485 end of the cable to the RS-485 port on the
battery to allow communication with the BMS controller.
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2.10 Installation of the Breakers (if applicable)

Install breakers in the four front locations of the optional LDM by inserting
into the four breaker openings ("On" or "I" facing up, "Off" or "0" facing
down), ensuring the breaker connector tabs securely seat in the LDM
breaker sockets. Leave the breakers turned off until the software has been
configured (see Section 3.2.3 or Section 4.5.2).

If the breakers are not fully installed or are not installed "square"
they may cause intermittent power loss or unexpected behavior
for the load devices.

CAUTION

When installing load breakers, apply even pressure to the top and bottom
of the breaker to ensure proper engagement of the breaker with the rear
contacts (see Figure 13).

Figure 13. Installing Breaker with Even Pressure

To remove the breakers, use pliers to grasp the guard on one side of the
breaker (as shown in Figure 14) and pull straight out.

Do not use screwdriver or similar tool to pry the breaker out, as
this may cause damage to the breaker or LDM.

CAUTION

Figure 14. Circuit Breaker Removal Using an Appropriate Tool
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2.11 Installation of the Power Modules

CAUTION

Risk of personal injury or damage to equipment and

property. Always observe the following:

e Ensure the unit has the correct polarity for the application
(see Table 2).

¢ Do not combine 12-volt, 24-volt, and 48-volt Power Modules
within the same unit.

e Ensure that there are enough matching Power Modules
available to support the load requirement including N+1
redundancy if required.

e Ensure that the orientation of the Power Module is correct
when inserting into the desired slot — the handle and latch
should be on the left side facing the Power Module.

—— Module Latch

Figure 15. Installing Power Module in a Unit

Install one to four matching hot-swappable Power Modules — with
the same voltage rating — in any remaining open shelf positions.
The Power Modules will share the total output load, automatically
disconnecting from the internal power bus in the event of an internal
failure and may be "hot-swapped" (can be inserted or removed
while the system is powered). If "N+1" redundancy is needed,
ensure the combined power rating of the installed Power Modules
exceeds the total requirement of the planned load by at least 700
watts (1,000 watts or 1,500 watts if using ICT 1,000- or 1500-watt
Power Modules).
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NOTE: N+1 operation requires excess Power Module capacity to
ensure that the load can be fully powered, even if one Power
Module should fail or be removed.

2. Carefully align each Power Module with the internal shelf guides.

3. Firmly push into the shelf back plane until the module latch clicks,
and the module is flush with the unit’s front panel.

NOTE: The Power Modules can be easily removed by pressing the
release latch to the right while firmly pulling the module from the
unit (the shelf may remain powered while swapping modules).
The latch is located under the module handle (see Figure 15).

4. Install an optional blanking plate (ICT-BPM) into any unused Power
Module positions to prevent accidental access to the internal
circuitry of the system.

2.12 Network Cable Connection
Connect a 10/100/1000Base-T, 4-pair Ethernet cable, using third-party
surge protection, to the RJ45 LAN port (upper) on the rear panel to allow for
remote monitoring and control of the unit.

NOTE: See the Network Monitoring and Control section for information on

configuring and using the built in GUI, e-mail, or SNMP functions
(Section 4.7.2).

2.13 AC Power Source Connections

A\

WARNING

AC input wiring to the Modular Power Series 2 unit must be
protected using an outlet with a branch rated circuit breaker of 50
amps or less.

Install appropriately rated surge suppression systems on AC,
DC, and data connections.

CAUTION

The ICT Modular Power Series 2 provides flexible, managed DC power from
single-phase AC power between 100 and 300 volts AC.

1. Create an AC power cable using a 3-conductor cord rated for the
maximum input current of the unit (up to 44 amps) by stripping and
terminating the three wires in the Line, Neutral, and Ground
terminals of the removable AC input connector provided with the
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unit (AC line labeled "L", neutral labeled "N" and safety ground

labeled "+").

Table 15. AC Source Wiring Connections

AC Voltage 3-Conductor Cord Connection to ICT Unit
Line Line to Line

(1Si2r?/|2;-gr\1/aAscé) Neutral Neutral to Neutral
9 Ground Ground to Ground

Line1 Line 1 to Line

240 VAC ] .
(Split-Phase/Two-Phase) Line 2 Line 2 to Neutral

Ground Ground to Ground

2. De-energize the AC source by switching off its circuit breaker.

3. Plug the AC connector into the AC input on the unit rear panel and
tighten the captive retaining screws.

4. Connect the source end of the cord to the de-energized AC source
equipped with a third-party surge protection and a branch rated
circuit breaker as shown in Table 16.

5. Energize the AC feed.

Table 16. Recommended Breaker Rating

System Power Module Capacity Recommended Breaker Rating
2 Power Modules 30 A
3 Power Modules 40 A
4 Power Modules 50 A

2.14 Software Configuration
Configure the software (see Section 3 or Section 4).

2.15 Load Connections

A\

WARNING

Damage to the unit, load, and/or personal injury may occur if the
battery current through the BAT terminal exceeds 150 amps.
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Risk of personal injury or damage to equipment and

property. Always observe the following:

e DC-AC inverters should not be connected to any of the load
connection points without a battery connected to the system.
DC-AC inverters create significant inrush current and may
damage the circuitry or interfere with the operation of power

Soron supplies when there is no battery connected. Connecting a

DC-AC inverter in this way may void the product warranty.

e Do not connect DC-AC inverters to the outputs of the Load
Distribution Module of the ICT units.

o Install appropriately rated surge suppression systems on AC,
DC, and data connections.

1. De-energize the unit before making or changing any connections.

2. Make connections to the load using wire and connectors
appropriately rated for the maximum load current. The load may be
powered in three different ways.

Table 17. Load Connection Points

Load Connection Points

Features

Directly from main shelf DC Output
bus bars

Full current rating of the shelf and combined
Power Modules are available to operate the
load

One of up to four LDM output channel
connector ports (optional “LDM”
installed)

Channel overcurrent protection with LDM front
circuit breaker (1 to 4), individual remote
channel on/off control and current monitoring

High current BMM load output bus bar
(if optional factory installed BMML

module is installed)

Output overcurrent protection with BMM front
100 A load breaker (breaker 2), load current
monitoring

If using the DC output bus bars,

connect the load "Return" to either the

"POS" bus bar for a negative voltage system or "NEG" bus bar for a positive
voltage system (see Figure 16). Connect the load output to the other bus
bar. Ensure that the software has been configured (see Section 3.2.1 or
Section 4.2.2) before connecting the loads to the DC output bus bars.

Figure 16. The DC Output Bus Bars
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If using the LDM outputs, an "Output" (labelled + or — depending on polarity)
and "Return" (labelled RTN) connection are provided for each channel (see
Figure 17 and Figure 18).

$° 8 ¥ ¥ ¥ W w e

Figure 17. The LDM Figure 18. The LDMP

The LDM provides four remotely controlled and monitored outputs, with front
panel overcurrent protection provided by hydraulic-magnetic circuit
breakers (see Section 2.10 for the installation instructions for the breakers).
The LDM maximum current rating is 100 amps. Each output can accept 25
amps continuous.

Table 18. LDM Output Capacity
System Voltage LDM Output Capacity
12,24, 0r 48V Upto4x25A

NOTE: Due to the breaker-detection circuitry internal to the unit, it may be
possible to measure a voltage on the terminal(s) with no load
connected, even if that terminal’s breaker is open circuit. This is
normal operation. The breaker-detection circuitry is a high-
impedance circuit, and while a voltage may be present on the output
terminal, it is a signal voltage and does not support loading. A load
device connected to the output will immediately pull this voltage to
zero volts.

Risk of personal injury or damage to equipment and

property. Always observe the following:

e Ensure that the combined current draw on all four LDM
outputs does not exceed the output capacity of the Power
Modules, or 100 amps, whichever is less.

CAUTION | o Leave breakers turned off until the software has been
configured (see Section 3.2.3 or Section 4.5.2).

e Do not connect DC-AC inverters to the outputs of the Load
Distribution Module of the ICT units.
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1. Ensure that the unit is de-energized before making or changing any
connections.

2. Locate the four controlled outputs on the LDM rear panel connector
block.

NOTE: The internal channel relay, current sensor and circuit breaker
are in the "hot" or output line, with voltage polarity depending on
the configuration of the unit (each output = NEG V, for -48 V
configured systems, each output = POS V, for +12. +24, or +48
V configured systems).

3. Verify the polarity of the Modular Power Series 2.

4. Connect up to four external loads using appropriately rated wire
inserted and secured into the four cage-clamp outputs on the LDM
module rear panel. The LDM will accept wires from 10-24 AWG.

Connect the wire by inserting a flathead screwdriver into the upper
opening, then insert the wire into the output terminal (lower opening)
and release the flathead screwdriver.

Figure 19. Connecting the Load Wires

If using the BMML module, the load "output" connects to the BMML while
return connects to the DC Output bus bar.

2.16 System Wiring Final Verification
1. Check that all connections to the power supply are correct and
properly tightened.

2. Remove the protective film from the bus bar cover. Align and insert
the mounting tabs, then fasten the cover using the supplied screws.
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Figure 20. Installation of the Bus Bar Cover

2.17 Energize Loads and Battery Connections
1. Re-energize the AC source to energize the loads.

2. Switch on the optional BMM or BMMD battery breaker 1, and battery
breaker 2 (if using) to connect the backup battery string(s) to the
system.

3. Switch on the BMML output breaker (if installed) to energize any
loads connected to the BMML output.

4. Switch on the LDM output breakers 1 up to 8 (if installed) to energize
any loads connected to the Load Distribution Module outputs.
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3.0 OPERATION: FRONT DISPLAY PANEL

Switch on the external AC power source circuit breaker; check that the
green POWER LED is lit on each Power Module and that the Intelligent
Control Module (ICM) front graphic display is lit.

The Modular Power Series 2 will start up and operate at the factory default
settings when AC power is connected, generally requiring no other set up
or adjustment for basic operation.

3.1 Graphic Display

Use the front display panel and four interface buttons on the ICM to monitor
the system status and to make changes to settings such as output voltage,
current limit, and battery low voltage disconnect points.

MODULAR POWER SERIES 2

Figure 21. ICM Front Control Interface

NOTE: The display will turn off after approximately 60 minutes of no use and
can be re-activated by momentarily pressing any button.

Up/Down AV Buttons: Use to scroll through display screens, and to
adjust selected settings.

Enter el Button: Use to select a screen for adjustment; to save a change
and return to the previous screen.

Back X Button: Use to return to previous screen without saving changes.

3.2 Menu Structure
See the complete menu structure in the following diagram. Navigate through
the various screens using the four interface buttons.
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MAIN SCREEN
SYSTEM STATUS SYSTEM SETTINGS -
INPUT VOLTAGE 120v | JOUTPUT VOLTAGE 55.2v
—{OUTPUT VOLTAGE 55.2v CURRENT LIMIT 28A } ADJUST SETTINGS
OUTPUT CURRENT 20.0A X |pcouteur ON
ADVANCED OPTIONS —— @ a/X
v o
N
BMIM MODULE X p BMIM MODULE X SETTINGS
BATT VOLTAGE 55.2V »|DIsCT voLTAGE a2.0v
[€—{BATT CURRENT 0.0A RECON VOLTAGE 48,0V
BATT SOC 100% CHARGE CURRENT 18A
X
OVERCURRENT son| | ¢
v A BATTERY TYPE LEAD ACID Pl AoIUST SETTINGS
«——
BAT CAPACITY 100Ah @
BAT RATE 10hr
LOW SOC ALARM 25% X
TEMP-CO/cell -2mv/C|— o [BMM EQUALIZE CHARGE
EQUALIZE CHARGE »VOLTAGE 60.0V
DISCHARGE TEST DURATION 30min
BMS RS-485 SETUP — | |status READY
VIEW BATTERY STATUS |
-
-
—|  ADIUST SETTINGS
ax
BMIM DISCHARGE TEST X
MAX TIME 60min
STOP VOLTAGE 44.0v
MAX DISCHARGE 0Ah
STATUS READY | ¢
L ADJUST SETTINGS
/X
BMS RS-485 SETUP X
& Bvs comms OoN
—>{MANAGE BATTERIES
o
ADJUST SETTINGS
/X
MANAGE BATTERIES “
BATT # ADDRESS |~
ADD BATTERY
T o
1 ADiUST SETTINGS
/X
BATTERY STATUS
VOLTAGE
@ |CURRENT X
| TEMPERATURE N
soc
CAPACITY
PN
vi A SOH
@ BUS ADDRESS

Figure 22. ICM Menu Structure (cont'd on next page)

NOTE: Connectors@ , and @ show continuation of the structure from
one page to another.
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A v *A h 4 X -
LDM MOD LLE X - LM MODULE X SETTINGS | LDM MODULE X CHANNEL ENABLE
x CHANMNEL 1 BDA | g [CHANNEL ENABLE #|CHANNEL L ON
4—|CHANNEL 2 .58 o [CHANNEL OVERCURRENT [CHANNELZ ON
CHANMEL 3 OFF X |CHANNEL UNDERCURRRENT ™ [CHANMEL3 OFF
CHANMEL 4 3.58 [CHANMEL 4 ON
| 1 oy
-
BADJUST SETTINGS
“/X
LD MODULE X OWVERCURRENT X >
[CHANMEL1 15.08
J{CHANMELZ 15.08
[CHANMEL 3 15.04
[CHANNEL 4 15.08
bkl 4
ADJUST SETTINGS
/X
hd x
[ALARM INPUTS a LDM MODULE X UNDERCURREMT —»
xALA.RMIhPLIT]. ALARM| ol [CHANNEL 1 -
r—{ALARM INFUT 2 READY ' - [CHANNELZ -
[ALARM INFUT 3 READY)| [CHANNEL 3 308
[ALARM INPUT 4 READY] [CHANMEL 4 =
v A «
ry v
(ALARM HISTORY ALARM HISTORY 1/ x| Scroll through
—{  ADJUST SETTINGS
X |moDULE #4 ALARM - MODULE #4 ALARM A to 522 Lpto ax
l— Battery Brea ker Open Battery Breaker Cpen ¥ 30 most recent

[Set: 4/20/15 12:33 Set: 4/20/15 1233

Cir 4/21/15 1605 o X|cirar21/15 1808 alam events.
v
a v
NETWORK STATUS (ADVANCED OPTIONS o |Pv6 ADDRESSES X
s »
X|DEVICE NAME “ » ||P¥E ADDRESSES >
|4— COMNECTICN STATUS LCD PASSWCRD SETUP \F ADDRESS
IF ADDRESS COMMCONTR OL RESTART

x RESET COMM SETTINGS
[VLAN SETUP =
ETHERNET PORT SETUF I

X
DEVICE INFORMATION | LCD PASSWORD SETUP -
[SET LCD PASSWORD
{CLEAR LCD PASSWORD
[SET LOCKOUT TIMER
o
Iy
] a X
v ADJUST SETTINGS
RESTART
- RESET COMMSETTINGS | 48 1|
o|  AREYOU suRe? 5
[1¥ES [#]NC
‘ [VLAN SETUP x »>
»[VLAN
LAN I
L] o L’(T A
ADJUST SETTINGS
«
v
o [X]
X ADJUSTSETTINGE | o

Figure 23. ICM Menu Structure (cont'd from previous page)
NOTE: Connectors@ , and @ show continuation of the structure from
one page to another.
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3.2.1 System Status

The main system status screen will show the most current operating
conditions for the unit, primarily the Input Voltage (VAC), the Output Voltage
(VDC), the total Output Current (A), and a bar graph indicating relative
output current.

*  SYSTEWM STATUS
IHPLT: CURREMT:

121V | 65.8A

OUTPUT:

136V | wntllll]

Other information will be shown depending on the operating state of the unit:

¢ A small thermometer symbol to indicate that the remote
temperature sensor is installed and may be compensating the
battery charge voltage

¢ Indication that the output has been disabled (off)

¢ Indication that a battery discharge test is in process

e The Input Voltage or Output Voltage will be flashing during an AC
voltage or output voltage failure

e The Output Current will be flashing when the unit is operating at
the set Current Limit

= SYSTEM STATUS
ITHPUT: C

RENT:
122V | 10.7A

= SYSTEM STATUS SYSTEM STATUS
ITHPUT: HT3: ITHPUT:

121V 121V DISAELED

QUTPUT:

127V | /o

QUTPUT: QOUTPUT: @

13.6V 4l unll 0.0V

4« Press Enter to move to the System Settings.

System Settings

The Output Voltage and Output Current Limit settings come with factory
default values that should be adjusted to match the actual system and
battery float voltage requirements, as shown below:

Scroll to highlight the parameter to change.
System Voltage

Max total Output Current Limit

Output Enable ON/OFF (default = ON)
Advanced Options (see Section 3.2.6)

SYSTEM SETTIMGS

AOVANCED OFT IO
-

@ Press Enter to select.
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SET QUTPUT VOLTRGE Use the Up/Down buttons to adjust setting
- T (Output Voltage shown), press Enter 4 to
v 90.0wrs WY set value and return to previous screen.

el Press Back X to return to System Settings

screen without saving changes.

NOTE: The output voltage and current limit settings apply to the combined
output of all installed Power Modules. The ICM treats the combined
modules as a single high-power supply. Adjust the system Output
Voltage and Current Limit (see System Settings section) to match
the battery type and system load requirements if required.

3.2.2 Battery Management Module (if installed)

The BMM Status Screen indicates the Battery Voltage (VDC), the combined
Battery Current, the approximate battery State of Charge (%), and a bar
graph showing relative magnitude of the total battery current.

= MODULE #3: BMM
EATTERY: CUREEF

HT:
12.5V |-65.3R

967 | antllll]

The SOC% is estimated by counting the ampere-hours (Ah) flowing into and
out of the battery while knowing the nominal rated capacity of the battery.
The system resets the SOC to 100% whenever it detects that the battery is
at the rated Float Voltage with minimal charge current for at least 8 hours
with lead-acid, or 1 hour with lithium batteries. The SOC is only displayed
when the unit is running on battery power. If BMS Communication is
enabled, this will display the reported SOC from the battery’s on-board BMS.

Other information will be shown depending on the operating state of the unit:

e Battery current will be zero when not charging, "+" while charging
and "-" while discharging

e A battery graphic marked with X indicates the battery is
disconnected

£ MOOULE #4: EMH
BATTERY: | CU

76V | “0.0A

DDDDDI:I
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e Optional BMM versions have the status screens shown below:

Dual Battery String BMM Battery with Load BMML
o Battery 1 Voltage o Battery Voltage

o Battery 2 Voltage o Approximate SOC%
o Combined Battery Current o Battery Current

o Combined SOC% o Load Current

# HIIEIHLE ¥4: BHM ¥ r'1I:IEI|_|LE #3: BMM
TTERY ‘ CLRREHMT: EATTERY EATTERY:

EA
!'2 SU
1

-85.2A 12. B'U -45.5A

LoAD:

97x | 28.7A

2.6V

o Press Enter to move to the BMM Settings.

BMM Settings (All Battery Types)
The module comes with factory default settings that should be reconfigured
to match the actual battery used in the system.

Always consult battery manufacturer's specifications when
selecting battery type. Incorrect battery type setting may damage
the battery. If Lithium-lon type battery is selected, it must utilize

WARNING | an integrated battery management system (BMS) to protect the
battery cells from inappropriate voltage or current levels.
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#3: BMM SETTINGS 1¢3 Scroll to highlight the parameter or sub-
menu to change.

FRARRE . CORR ' LVD Disconnect V

LVD Reconnect V

Charge Current Limit

Overcurrent Alarm level

Battery Type

Battery Capacity (Ah) rating

Battery discharge rate (hrs.) used for
capacity spec. (typically either 10 or 20
hrs.)

e Low SOC Alarm

e V Temp-co/cell

d (default = 0, typically = -4 mV/°C)

e Equalize Charge

e Discharge Test

¥3: BMM SETTIMGS 243

il
EFTT TYPE: LEAD ACID
BATT CHPACITY: 1REAH

If the battery type is set to a BMS-supported
- battery, the 3 screen will change to show:
e BMS RS-485 Setup
o View Battery Status

¥3: BMM SETTIMGE 3/3

-

Press Enter to select the parameter to be
changed/adjusted.

Use the Up/Down buttons to adjust settings
(SET DISCT VOLTAGE shown), press
42.0 voLts Enter 4 to set value and return to previous
screen. Press Back X to return to BMM
Settings screen without saving changes.

SET DISCT VOLTAGE

rs
w

DISCT VOLTAGE: Set the battery Low Voltage "Disconnect Voltage"
threshold to a level that will protect the battery from excessive discharge.
The LVD contactor will open when the battery discharges to this level for
at least 3 seconds.

RECON VOLTAGE: Set the "Reconnect Voltage" higher than the
disconnect voltage (see Table 29) to prevent the LVD contactor
repeatedly cycling on and off. This setting will be used when charging
the battery from an external DC source (such as a solar system),
otherwise once AC power returns, the LVD contactor will automatically
close so that the Power Modules can charge the battery directly.
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NOTE: For lead-acid battery, the LVD contactor will not close if the
battery is less than 40 volts on a 48-volt system (see Table 26).
The unit believes the battery is deeply discharged, and possibly
damaged. A deeply discharged battery will not be reconnected
as a safety measure. The battery will need to be manually
checked for proper function and then manually charged to at
least 40 volts (on a 48-volt system) before the LVD will close.
Refer to the battery manufacturer's recommendations on how to
proceed with a deeply discharged battery. This does not apply
to the system when the Lithium setting has been chosen.

CHARGE CURRENT: Set the "Battery Charge Current Limit” to limit the
maximum battery charge current provided, while still allowing the full
rated current to be drawn from the main output.

OVERCURRENT: Set the "Battery Overcurrent" to receive an alarm

notification when the battery discharge or charge current exceeds the set
over-current level.

NOTE: Set the threshold to 0 A to disable this alarm (default setting).

BATT TYPE: Configure the "Battery Type" of the battery used in the
system (see Table 19).

Table 19. List of Battery Types

Battery Type Description BMS-Supported
Lead Acid no
Lithium (Cyclone) Cyclone Brand batteries yes
Lithium (EG4 LL) EG4 Electronics Brand batteries yes
Lithium (Narada) Narada Brand batteries yes
Lithium (PWRSS) Power Storage Solutions yes
Lithium (viaPhoton) viaPhoton Brand batteries no
Lithium (Other) no

If Lithium lon-type battery is selected, the following battery parameters
and settings will be unavailable. These should be available from the
integrated BMS.

e Voltage Temperature Coefficient / cell
e Equalize Charge

BATT CAPACITY: Enter the combined battery capacity in Ah so the
system can estimate the total battery SOC%.
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BATT RATE: Set the battery rate (hrs.). This represents the discharge
rate specified by the battery manufacturer to determine the battery
capacity (usually will be 20 hr. or 10 hr. rate).

NOTE: Connecting batteries in parallel will increase the total Ah capacity,
while connecting batteries in series will increase the voltage with
no change to the Ah capacity.

LOW SOC ALARM: Set the "Low SOC Alarm" (%) if desired, to raise an
alarm when the battery is nearly discharged.

TEMP-COJcell (only available for lead-acid batteries): Ensure the
Battery Temperature Sensor (ICT-TMP) is installed and connected to the
battery case (see Section 2.8) for optimal lead-acid battery charging and
best battery life. Set the "Temperature Compensation/°C” level per
battery cell to match the recommendation of the battery manufacturer
(-4 mV/°C per cell is typical). The numbers are absolute values.

EQUALIZE CHARGE (only available for lead-acid batteries):

Risk of serious personal injury or damage to equipment and

property! Always observe the following:

e Equalize charging is intended for flooded lead-acid batteries
only and may produce higher than normal levels of
hydrogen gas.

e Consult with the battery manufacturer when using SLA
batteries.

WARNING | o Do not use equalization charging with lithium-ion
batteries.

e Ensure the battery compartment is well ventilated to avoid
any risk of explosion.

e Always consult with and observe all battery manufacturer
recommendations.

Configure the "Battery Equalize Charge" voltage, duration, and
automatic repeat interval if desired when using flooded lead-acid type
batteries only. The system will step up the output voltage to the Equalize
Voltage for the Equalize Duration time whenever the Equalize Status is
set to Enable. The unit's data log (see Section 4.7.1) will record the
completion of the equalization charge while a pop-up window will appear
on the front display screen (see Section 3.2.7).
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¥7: BMM SETTINGS 3/3

EMM EGUALIZE CHARGE

START ERUALIZE

FY
WOLTAGE? /
DURAT IOMHE 5 |
STATUS:  IM PROGRESS

w

STOF ERQUALIZE CHARGE

Y
VOLTAGE:
DURATI0OH:
STATLIS

Press Enter to select.

Scroll to highlight parameter in selected
sub-menu.

o \Voltage
e Duration
e Status

Press Enter to set to START
EQUALIZE CHARGE screen.

Use the Up/Down buttons to select
setting, press Enter 4 to set selected
setting and return to previous screen.
Press Back X to return to previous
screen without saving changes.

Status will show IN PROGRESS when
equalize charge is occuring. Press Back
X to return to the BMM Settings screen.

Press Enter to set to STOP EQUALIZE
CHARGE screen.

Use the Up/Down buttons to select
setting, press Enter @ to set selected
setting and return to previous screen.
Press Back X to return to previous
screen without saving changes.

Status will show COMPLETE when
equalize charge is completed. Press
Back X to return to the BMM Settings
screen. Press Enter ¢ to set status to
READY.
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NOTE: System will state that Manual Equalize Charge is Not Ready if
battery is not fully charged (a fully charged battery will have
charge current close to zero amps).

DISCHARGE TEST: Configure the "Battery Discharge Test" to check on
the battery’s ability to power the system for a set duration. Set Max
Discharge Time, minimum Stop Voltage, Max Discharge Limit, and the
automatic repeat interval if desired. Each time the test is run the output
voltage from the Power Modules will be reduced so that the external
battery will power the system load until the MAX TIME limit, STOP
VOLTAGE, or MAX DISCHARGE limit is reached.

A Discharge Test Complete notification (on the front display and with an
e-mail if messaging is configured via the GUI) will indicate a Test Failure
if the Stop Voltage is reached before the Max Time limit, as the battery
was not able to power the load for the desired duration. The unit’s data
log (see Section 4.7.1) will record the completion of the discharge test
while a pop-up window will appear on the front display screen (see
Section 3.2.7).

¥7: BMM SETTINGS 3/3

Press Enter to select.

Scroll to highlight parameter in selected
sub-menu.

e Max Time

Stop Voltage

Max Discharge

Status

EMM DISCHARGE TEST

T
P

1]
STHTLIS:

Press Enter to set to START
DISCHARGE TEST screen.

Use the Up/Down buttons to select
setting, press Enter ¢ to set selected
setting and return to previous screen.
Press Back X to return to previous
screen without saving changes.

START OISCHARGE TEST

4 Press Enter to start discharge test.
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EMM DISCHARGE TEST

Y
MAE TIME: 68 min
‘ ILTAGE: 44,6

A CHARIGE: H Ak

# OISC
STATUS: FROGEES

STOP DISCHARGE TEST

Status will show IN PROGRESS when
discharge test is occuring. Press X to
return to the BMM Settings screen.

Press Enter to set to STOP
DISCHARGE TEST screen.

Use the Up/Down buttons to select
setting, press Enter ¢ to set selected
setting and return to previous screen.
Press Back X to return to previous
screen without saving changes.

Status will show FAIL when discharge
test is not completed. Press Back X to
return to the BMM Settings screen.
Press Enter 4l to set status to READY.

NOTE: A discharge test can only be initiated when the battery is fully
charged (a fully charged battery will have charge current close to

zero amps).

BMS RS-485 Setup (only available on 48-volt system using a BMS-
supported battery): Configure the RS-485 BMS Communication to
monitor battery parameters and alarms directly from external battery

BMS.
#3: BMM SETTINGS 3¢3

Y
EMS RS-485 SETUR
VIEW BATTERY STATUS

had

EMS RS-425 SETUP

Y
EMS COMMS:
MAMAGE EBATTERIES

-

Press Enter to select.

Scroll to highlight parameter in selected
sub-menu.

e BMS Comms
o Manage Batteries

Press Enter to select.
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EMABLE BMS COMMS

E:SET
3 : CAMCEL

Use the Up/Down buttons to select
setting, press Enter 4 to set selected
setting and return to previous screen.
Press Back X to return to previous
screen without saving changes.

After BMS COMMS is enabled, add the bus address either through the
autodetection method or the manual selection method.

Bus Address Autodetection

NOTE: The bus address is set on the battery. Refer to the battery’s
documentation and specifications to determine the bus address,
as each battery manufacturer and model has a different
implementation of how the DIP switch programs the bus

address.

EMS RS—4

Y
BMS : Ju;]
MAMAGE ERTTERIES

-

MAHAGE BATTERIES

'y
HOO EATTERY

SET BUS ADDRESS
' —
[AUTODETECT)
— (AUTODETECT)
SET
ER : CAMCEL

SET BUS ADDRESS

SET BEUS ADDRESS

MO BRTTERY FOUMD

ER :CAMCEL

Press Enter to select.

Press Enter to set to SET BUS
ADDRESS screen. Press Back X to
return to previous screen without saving
changes.

Press Enter to auto-detect a connected
battery.

The screen will show AUTODETECT IN
PROGRESS when autodect sweeps
from address 001 to 247 until a battery is
detected.

The screen will show NO BATTERY
FOUND if autodetect routine fails to
identity a connected battery.

Press Enter 4l or Back X to return to the
Manage Batteries screen.
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MPTAGE ERTTERTES The screen will display a b.us address
) - when the connected battery is detected.
Scroll to the ADD BATTERY and press

Enter button to auto-detect another bus
= address.

MANAGE BATTERIES The system will accept up to four bus
BATT #1 ALER addresses. To remove a bus address,
EATT #2 nOOREZZ: press Enter button to go to the REMOVE

: BATTERY screen.

Use the Up/Down buttons to select
setting, press Enter €l to set selected
setting and return to previous screen.
Press Back X to return to previous
screen without saving changes.

Bus Address Manual Selection

NOTE: The bus address is set on the battery. Refer to the battery’s
documentation and specifications to determine the bus address,
as each battery manufacturer and model has a different
implementation of how the DIP switch programs the bus
address.

-

o Press Enter to select.

MRHAGE EATTERIES Press Enter button to move to the SET
& BUSADDRESS screen. Press Back X to
return to previous screen without saving

changes.

SET EBUS ADDRESS

P A Scroll up to manually select a bus
v address.

fSET
ER CAMCEL
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SET BUS ADDRESS Use the Up/Down buttons to select the
bus address (from 001 to 247) set on the
connected battery. Press Enter button to
set the selected bus address and return
to Manage Batteries screen.

A notification will automatically appear
indicating a battery communication error

{ IMFD if the selected bus address is incorrect.
E3 : BACK
MANAGE BATTERIE: The screen will display the selected bus
BATT #1 AODRESS: 32 o address of the connected battery. Scroll
Ry to the ADD BATTERY and press Enter

to manually select another bus address.

MAHAGE BATTERIES The system will accept up to four bus

- addresses. To remove a bus address,
press Enter button to go to the REMOVE
BATTERY screen.

Use the Up/Down buttons to select
setting, press Enter ¢ to set selected
setting and return to previous screen.
Press Back X to return to previous
screen without saving changes.

View Battery Status (only available on 48-volt system using a BMS-
supported battery, if BMS COMMS is enabled): This will show up to
four separate Battery Status screens, one for each battery added.

Press Enter to select.

Scroll to view the 2-page Battery Status
screen before proceeding to the next
screen.

Voltage

Current

Temperature

SOC
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e Capacity
e SOH
e Bus Address

The Battery Status screen will show
"Status Unavailable" when there is no
battery bus address added, or BMS
COMMS is not enabled.

The Battery Status screen will show a 2-
page screen with blank parameter
values when there is no battery, or no
RS-485 cable connected.

VOLTAGE: Shows voltage of battery #x. This number does not specify
polarity.

CURRENT: Shows the current that is passing from, or to the battery. This
number is negative if the battery is discharging; positive if the battery is
being charged; and shows OA if the battery is fully charged.

TEMPERATURE: Shows the reported temperature of the battery.

SOC: (State of Charge) Shows the reported current charge level of the
battery as a percentage of its total capacity. This reflects how much charge
is remaining in the battery, expressed as a value from 0% (completely
discharged) to 100% (fully charged).

CAPACITY: Shows the reported maximum battery capacity in Ah.

SOH: (State of Health) This will only show if the battery supports SOH
reporting. This shows a percentage value that indicates how much capacity
the battery has lost compared to its initial capacity. This represents how
much of the battery’s original capacity is still available after usage and aging.

BUS ADDRESS: Shows the bus address of the connected battery.
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3.2.3 Load Distribution Module (if installed)
The LDM Status screen shows the output current for each of the four
outputs. Use the Up/Down buttons to scroll through multiple LDM screens

(if installed).

Other information will be shown depending on the operating state of the unit:

o QUEUED will be displayed if the output is in the power cycling state
e OFF will be displayed if the output has been disabled
o OPEN will be displayed if the circuit breaker is open or not installed

LDM Settings

= MODULE #3: LOM
OUTPUT #1: |0UTPUT #2:

QUEUED

OUTPUT ¥Z: [OUTPUT #4:

0.0A1 OPEN

4 Press Enter to move to the LDM Settings.

The load current level alarm can be set by adjusting the Output Overcurrent,
or Output Undercurrent threshold.

¥4: LOM SETTIMGS

OUTPLT
QOUTPUT
QUTPUT
QUTPUT

TURM OUTPUT 1 OMWFOFF
4 [m] OH

w [ ]10FF

SSET
E3 : CAMCEL

Scroll to highlight the sub-menu to change.
e Output Control

o  Output Overcurrent

e  Output Undercurrent

Press Enter to select.

Scroll to choose Output to be changed
(On/Off control shown).

Press Enter to select.

Use the Up/Down buttons to adjust setting,
press Enter @ to set value and return to
previous screen. Press Back X to return to
previous screen without saving changes.

Press Back X to return to LDM Settings
screen.
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#2: LOM SETTIMGS

Scroll to highlight the sub-menu to change
(Output Undercurrent).

Press Enter to select.

Scroll to highlight Output to be adjusted.

Press Enter to select.

OUTFUT 1 UNDERCURRENT Use the Up/Down buttons to adjust setting,
- press Enter ¢ to set value and return to
v previous screen. Press Back X to return to

previous screen without saving changes.

3.2.4 Alarm Inputs

The Alarm Inputs Status screen displays the status of the four alarm inputs
provided on a unit equipped with the ICM. Use these inputs to monitor
voltage free external contact closures such as door sensors, smoke alarm
outputs or a water sensor.

Other information will be shown depending on the operating state of the unit:

e Alarm Inputs screen will not be displayed with disabled alarms

e OK will be displayed when there is no change on the state of the
contacts

e ALARM will be displayed when a contact activates

Configure the logic of the external contact type selecting Normally Open
(NO) or Normally Closed (NC) to activate the alarm inputs using the GUI
Alarms Settings & Control tab (see Section 4.6.2). The factory default setting
has the alarm inputs disabled.

= ALARM IMPUT STH
IMPUT #1:

IMFUT #3: | INFUT ¥4:

pr Press Enter to see the Alarm History log (see
below section for the Alarm History log).
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3.2.5 Alarm History

The Alarm History screen displays a log of the 32 most recent alarm events.
These alarms may have been raised by any module experiencing an alarm,
or by one of the four external Alarm Inputs being triggered.

Other information will be shown depending on the operating state of the unit:

e If there is no alarm history, the screen will display No Alarms in
History and the Alarm History log screen will not be displayed.

Alarm History screen if no alarms in history

Mo Alarms in Historw

Alarm History screen with alarms in history

4 Press Enter to see Alarm History log.

Scroll through the history screens to see the
32 most recent Alarm events. Shows the
module that raised the alarm, date, and time
when set, and cleared.

NOTE: The system date and time are normally set by the network. These
may be manually set, see GUI, Communications Basic Setup tab
(see Section 4.7.1).

3.2.6 Network Status and Advanced Options

The Network Status screen displays the network connectivity, IP address of
the system, assigned VID # (if unit has VLAN enabled), and the assigned
MAC address.

* METWORE STATUS

4 Press Enter to move to the Advanced Options screen.
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Advanced Options
Use the Advanced Options screen to view the IPv6 addresses, set or clear
the LCD Password, Comm Control Restart, Reset Comm Settings, enable
or disable VLAN tagging, configure the Ethernet port setup, and view the
Device Information.

ROLAHCED OFTIONS - 142 Scroll to choose parameter or sub-menu.
o |Pv6 Addresses

e LCD Password Setup
e Comm Control Restart
S — e Reset Comm Settings
R e VLAN Setup
[ULAH SETUF |
ETHERTET PORT SETUF e Ethernet Port Setup

DEVICE IMFORMATION

Device Information

-

Press Enter button to select the sub-menu.

IPwe& ADDRESSES

Press Back X button or Enter 4 to return
to the previous screen.

IPvé ADRESSES: Displays the IPv6 addresses assigned to the system.
If multiple IPv6 addresses are assigned, use the Up/Down buttons to
scroll through the addresses.

LCD PASSWORD SETUP: Set or clear a 4-digit LCD password to lock
out the ICM Display adjustments after the LOCKOUT TIMER has
expired. Set the display Lockout Timer duration from 0 to 60 minutes.
Once the password has been set, it will be required to access all front
display settings screens.

NOTE: To reset forgotten passwords, refer to Section 3.3.1.

AOVAMCED OFTIONS  1/2

LCOD PRSS

Y
SET LC I:IRI:I

CLEAR 20
5 0 TIMER
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4 Press Enter button to select the sub-menu.

Use the Up/Down buttons to adjust setting,
press Enter @ to set value and return to
previous screen. Press Back X to return to
previous screen without saving changes.

COMM CONTROL RESTART: Press "Comm Control Restart" to
immediately restart the onboard computer and Ethernet port without
affecting any of the unit settings and without interrupting DC power to the
output terminals.

ACVYAMCED OFTIOMS  1¢2
o Press Enter button to restart.

' ] P
COMH_C EESTHRET
ES ETTIMGS

RESTARTIMG. ..

RESET COMM SETTINGS: Reset the admin password, port settings,
and IP address to the factory defaults by pressing the "YES" button in
the Reset Comm Settings. This does not affect the LCD password nor
user accounts in the GUI (see Section 3.3).

AOVAMCED OFTIOMS

Press Enter button.

Scroll to choose. Press Enter 4l or Back X
to exit with no change.

AV  Scroll to choose. Press Enter ¢ to reset.

1SET
E3 : CAMCEL

855-347-000_Rev1.03_Instruction Manual Page 48 of 112



W@ The Power of Reliability Modular Power Series 2

RESETTIMG...

VLAN SETUP: Enable or disable VLAN tagging. Enter the VLAN ID
number. After making any changes to the VLAN configuration, restart the
controller to have the changes take effect. The controller can be
restarted by selecting the "Comm Control Restart" option on the menu.

AOWAHCED OPTIOHWS 272
Y
ETHERNET FORT SETLT
2 'ORT SETUP
DEVICE IMFORMATION o Press Enter button.
-
VLAW SETURP

VLAH I Bl AV Scroll to choose (default: DISABLED).

4 Press Enter button to select the sub-menu.

EMAELE YLAM
- 01 n Use the Up/Down buttons to adjust setting,
w [m] OFF AV press Enter 4 to set value and return to
previous screen. Press Back X to return to
previous screen without saving changes.

NOTE: VLAN should only be enabled if the unit is connected to a network
that is configured to support VLAN tagging. If VLAN is enabled,
ensure the network is configured to accept the VLAN ID assigned
to the unit.

VLAM SETUR

yLAN: ENABLED
Press Enter button to choose (default: 1).

Use the Up/Down buttons to adjust setting,
press Enter 4l to set value and return to
previous screen. Press Back X to return to
previous screen without saving changes.
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ETHERNET PORT SETUP: Configure the Ethernet port link speed by
selecting 1000M (AUTO) for auto-negotiation up to 1000 Mbps, or 100M
(AUTO) for auto-negotiation up to 100 Mbps.

AOWVAHCED OFTIOMS 242

WLAN SETUR. 4 Press Enter button.
ETHERHET FORT SETUF
UICE IMFORMAT LOM

ETHERMET FORT SETUP Use the Up/Down buttons to adjust

A (W] 10GEN (RUTO) setting, press Enter 4l to set value and

v ; fALTED return to previous screen. Press Back X
€3 : CAMC to return to previous screen without

saving changes.

DEVICE INFORMATION: The Device Information screen displays the
part family, installed firmware version, hardware version, and the serial
number of the unit.

ADYAHCED OPTIOHS 242
F.

YLAN SETLP 4 Press Enter button.

ETHERHET FORT SETUP

DEVICE IWFORMATION

DEVICE IMFORMATION

Press Back X button or Enter «l to
return to the previous screen.

3.2.7 Notification Screens

Alarm Notification

When the unit triggers an alarm, the front display panel will be over-written
by the Alarms Active screen. Press Back X to return to the previous screen,
press Enter 4 to jump to the Alarm History screen.

& ALARME ACTIVE Alarms will be shown as they occur, press
C Back X button to return to the previous
screen, press Enter 8 for Alarm History
info.

Equalization Charge Notification
When an Equalization Charge is completed, the front display panel will be
overwritten with the Equalization Charge results screen.
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ERUALIZE CHARGE

AR s T TELETE Press Enter 4« or Back X buttons to jump

to the System Status screen.

ER :EACK

Discharge Test Notification
When a Discharge Test is completed, the front display panel will be
overwritten with the Discharge Test results screen.

DISCHARGE TEST A notification will automatically appear
indicating the results of a Discharge Test at
the completion of the test. Press Enter 4l or
Back X buttons to jump to the System
Status screen.

A notification will automatically appear
indicating a test failure. Press Enter 4 or
Back X buttons to jump to the System
Status screen.

3.3 Password Reset
3.3.1 LCD Password Reset

NOTE: Always record the LCD password when set, as it must be entered to
change any supply settings using the front display panel.

Do the following to clear the LCD password in cases where it is lost:
1. Switch off the AC power to the unit.

2. Simultaneously press the ENTER «l and BACK X buttons for more
than 15 seconds while restoring the AC power.

3. Enter a new password (see Section 3.2.6) if password protection is
required.

3.3.2 GUI Password Reset

Reset the GUI password back to the factory default (user: admin, no
password) by selecting "RESET COMM SETTINGS" in the Network Status
front display panel menu shown above (see Section 3.2.6).
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NOTE: The browser cache may need to be cleared for the password reset
to be recognized.

3.3.3 User Password Reset
Reset user passwords by following Section 4.7.4.

3.4 Status Indicators and Alarms

The status of the Modular Power Series 2 is indicated on the front display
panel module on units equipped with an ICM, or via the network GUI (see
Section 4) on remotely monitored units. It is also available through SNMP
(see Section 4.7.2). Green "POWER" and red "FAULT" LEDs on the Power
Modules, along with the form-C alarm contacts on the rear panel indicate
the core status of the unit.

On ICM-equipped systems there is an option on the Settings & Control tab
in the GUI for most alarms to send an e-mail to designated addresses for
remote notification (see Section 4.7.3). No email will be sent if power is
disconnected from the unit, due to loss of network control.

All alarms and warnings will be displayed on the front display screen on
Modular Power Series 2 systems and entered in the Alarm History log (most
recent 32 alarms listed) (see Section 3.2.5).

Most alarms reset automatically when the trigger condition is removed.
Maijor alarms such as a Module DC Output Failure or Module Configuration
Error require that the module be temporarily removed to cycle input power
and clear the fault.
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Table 20. Power Module Alarms

Alarm . ” Module Red Green | Alarm Send
Condition | 'nggerCondition | o ¢ | LED | LED | Relay | E-mail
Modulg Normal operation Enabled Off On No No
Operating
. Loss of AC power ’ ) 2
Power Failure to module Disabled Off Off Active Yes
Configuration Different _voltage Enabled Off on No Yes?
Error modules installed
Current Limit Output current
(\_Narnlng_only, approaches within Enabled Off on No No
display will 1 A of the max
flash) current limit setting
Fan Failure Fan is not 2
(700 W) operating to spec Enabled off On No Yes
Fan Failure Fan is not
operating to spec Enabled Off On No Yes?
(1,000 W) o
or stops spinning
Low Fan RPM | Fanis not 2
(1,500 W) operating to spec Enabled off On No Yes
Fan Failure Fan stops . 2
(1,500 W) spinning Disabled On Off Yes Yes
Manual Output switched . .
Disable off by ICMor gUI | Disabled | Blink | Off | No No
Module Module shelf .
Removal connections open Disabled On Off No No
Power Factor Internal bus
voltage out of Disabled On Off No No
Shutdown
range
Internal aux
Module Fault voltages out of Disabled On Off Active Yes?
range
Over Temp Internal temp 100 | pycabied | On Off | Active | Yes?
Shutdown high
Output above set
DC Qutput point (Manually re- | ry e | on Off | Active | Yes?
Failure enable DC output
to reset)

Other Power Modules are not affected when one module has its output disabled.
E-mail notifications only sent if enabled in the unit's web-GUI E-mail Setup page, and either AC or DC
power is available for the system to be operational.

N
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Table 21. Battery Management Module (BMM) Alarms

Alarm Triager Condition LVD ICM Alarm Send
Condition 99 Contactor | Required | Relay E-mail
No Alarms Normal Operation Closed No No No
quule Power Lpss of AC, and battery Open No No Yes?
Failure disconnected
Battery Low SOC drops below Low — 3
sSOC SOC setting Closed Yes Active Yes
Batte Battery current rises
ry above overcurrent Closed Yes Active' Yes?®
Overcurrent A
setting for 10 seconds
Circuit Breaker | Circuit breaker trips or o 3
Open manually opened Open Yes Active Yes
Battery Over Optional TMP probe
Temperature temp >50°C for 5 s Open Yes Active' Yes®
(Lead-acid battery only)
Battery V at LVD or . 3
LVD Overvoltage setting Open No Active Yes
Configuration BMM in wrong slot or . 3
Error mixed polarity with LDM Open No Active Yes

Contact active only if alarm enabled in the web-GUI BMM Setup page.

N

E-mail notifications only sent if enabled in the unit's web-GUI E-mail Setup page, and either AC or DC
power is available for the system to be operational.
3 E-mail notifications only sent if enabled in the unit's web-GUI BMM Setup page, and either AC or DC power

is available for the system to be operational.

Table 22. Load Distribution Module (LDM) Alarms

Alarm . o Output ICM Alarm Send
Condition Dbtz el Relays Required Relay E-mail
No Alarms Normal Operation, Closed No No No
outputs enabled
quule Power Loss of AC a}nd DC Open No No Yes?
Failure bus connection
Circuit Breaker CIrC!JIt breaker opened Closed Yes Active' Yes?®
Open or tripped
Output Output cur_rent drops Closed Yes Active' Yes?®
Undercurrent below setting for 5 s
Output Output current rises Closed Yes Active' Yes?
Overcurrent above setting for 5 s
) . LDM in wrong slot or
g;)rr;frlguratlon mixed polarity with chgr? o Yes Active' Yes?®
BMM 9
. V drops below Load L 3
Load Shedding Shed setting for 30 s Open Yes Active Yes
Output manually
O_utput Manually disabled via ICM or Open Yes No No
Disabled
GUI page

' Contact active only if alarm enabled in the web-GUI LDM Setup page.

2 E-mail notifications only sent if enabled in the unit's web-GUI E-mail Setup page, and either AC or DC
power is available for the system to be operational.

3 E-mail notifications only sent if enabled in the unit's web-GUI LDM Setup page, and either AC or DC power
is available for the system to be operational.
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Table 23. Intelligent Control Module (ICM) Alarms

Alarm Condition Trigger Condition Alarm Relay Send E-mail
Contact open or close on any Active (if set
Alarm Input ; up on Alarm Yes?
Alarm input 1 to 4
Input page)
AC Input Failure AC input falls below 90 VAC Active Yes®
Total output current on shelf is . 3
Shelf Overcurrent >172 A for 20 s Active Yes
System Current ALL Power Modules in system at
S their current or power limit for Active Yes®
Limit
15s
Communication Internal co_n_1mun|cat|on bus Active No
Bus Error error condition
Battery No response received from
Communication battery after 10 RS-485 Active' Yes*
Error transmission attempts
Power Save Error F."’W‘?r Sa\_/e operz_atlon cycles No No
five times in 60 minutes

' Contact active only if alarm enabled in the web-GUI BMM Setup page.

2 E-mail notifications only sent if enabled in the unit's web-GUI Alarms Setup page, and either AC or DC
power is available for the system to be operational.

3 E-mail notifications only sent if enabled in the unit's web-GUI E-mail Setup page, and either AC or DC
power is available for the system to be operational.

4 E-mail notifications only sent if enabled in the unit's web-GUI BMM Setup page, and either AC or DC power
is available for the system to be operational.

4.0 OPERATION: GRAPHICAL USER INTERFACE

Connect to the Intelligent Modular Power Series 2 via Ethernet for full,
secure access to all system settings, status, and alarm conditions. Units
with the Intelligent Control Module (ICM) installed are equipped with a built-
in web server that can be accessed via any standard web browser on a
network connected computer or phone. No additional software is required
on the unit.

4.1 Log In/Log Out
1. Connect to the Modular Power Series 2 by entering the IP address
of the unit in the location/address field of the browser as shown:

- O X
[ ICT Modular Power Syst= X

< C | O hitp://192.168.0.180
The default IP address of the unit is "192.168.0.180", but any unit

connected to a network with a DHCP server will be assigned a
different IP address automatically. To find the assigned address use
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the front display screen on the unit and navigate to the Network
Status screen (see Section 3.2.6).

NOTE: Take note of the assigned IP address displayed and use this in
the browser address field to access the unit remotely.

NOTE: If connecting directly from a computer to the Modular Power
Series 2 the computer must be configured with an IP address
on the same network subnet as the unit. This is not required for
a network connection (See Section 4.7.2).

The IP address of any ICT unit on a local network can be found by
running the ICT "IP Address Discovery tool", after installing it on a
Windows computer connected to the same network (tool available
for download from ICT http://www.ict-power.com/resources/tools-
utilities/). This tool does not support macOS.

2. Log into the unit’s built-in server when prompted with the username
and password. The default username is "admin", and no password
is required as the factory default.

W The Power of Reliability

User Authentication

User Name:

| admin ‘

Password:

To log out of the ICT Modular Power Series 2 Graphical User Interface
(GUI), click the Logout link on the header. The system will also
automatically log off the user after 20 minutes of inactivity.

4.2 System

Once successfully logged in, the Status page of the System tab will be
shown in the browser. All tabs have the same header that displays the
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name, model number, IP address, and firmware version number of the unit.
Click the ICT logo to visit the ICT website.

4.2.1 STATUS
This tab provides the operating status of the unit.

W The Power of Reliability

Modular Power System
Modular Dower Series 2 (481)
1P Address: 192,168.0.167
Firmwiare: 4056

[ Logaut ]

STATUS

Power Modules

System Status

\ = : Set the Admini = for this device.
Battery Backup
Load Distribution DC Output AC Mains
Alarms Output Status: Enabled Input Voltage: 120 VAC
[ — Output Voltage: 53.9VDC
Total System Current: 214
Help Environmental
Probe Temperature: 25 °C
System Alarms Module #3 : Battery Management
Form C Alarm: Alarm Battery Voltage: 53.3 VDC
Power Module #1: oK Battery Current: 0.0A
Power Module #2: oK Total Capacity: 416 Ah
ing Capacity: 407 ah
Run-time Remaining: -
Battery State of Charge: 97 %
Battery 2 Voltage: 53.3 VDC
Alarm Status: oK
Madule #4 : Load Distribution
Output #1: Radio 1 QUEUED
Output #2: Radic 2 OFF
Output #3: OPEN
Output #4: RF Amplifier 204
Alarm Status: Alarm

Copyright © 2025 Innovative Ci

Sreuit Tachnolagy Led

DC Output

Output Status: Shows status of the DC output. Will show Enabled if

providing DC output or Disabled if not.

Output Voltage: Shows output DC voltage. This is an absolute value

and does not specify polarity.

Total System Current: Shows total amps being supplied by the unit.

This includes loads and battery charging.

AC Mains

Input Voltage: Shows the input AC voltage.
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Environmental
Probe Temperature: Shows the temperature measured on the optional
ICT Battery Temperature Probe (ICT-TMP), if installed. The temperature
shows blank if there is no probe installed.

System Alarms
Form C Alarm: Shows whether the unit is broadcasting a form-C alarm.
(Alarm or OK).

Power Module #x: Shows status of the installed Power Modules (Alarm
or OK).

Module #x: Battery Management

If the optional Battery Management Module (BMM) is installed, this section
will show the status of the connected batteries. The section will be labelled
with the module number.

Battery Voltage: Shows voltage of battery #1 measured on the BMM
terminals. This number does not specify polarity.

Battery Current: Shows the current that is passing from, or to the
batteries. This number is negative if the battery is discharging; positive if
the battery is being charged; and shows OA if the battery is fully charged.
This number represents both batteries if this is a dual BMM (BMMD).

Total Capacity: Shows the total maximum capacity in Ah as reported by
the battery BMS. This field only displays if BMS Communication is
enabled.

Remaining Capacity: Shows the current total capacity in Ah as reported
by the battery BMS. This field only displays if BMS Communication is
enabled.

Net Ah Count: Shows the Ah that have been consumed from the battery.
Will display O Ah if the batteries are fully charged. This field will not be
displayed if BMS Communication is enabled.

Run-time Remaining: Shows the estimated time in hours and minutes
before the battery is discharged. This is blank if the batteries are
charging.

NOTE: The Run-time Remaining and Battery State of Charge values
shown are estimated.

Battery State of Charge: Shows the estimated state of charge in %.
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The system resets the SOC to 100% whenever it detects that the battery
is at the rated Float Voltage with minimal charge current for at least 8
hours with lead-acid, or 1 hour with lithium batteries. The system
compares the user-entered Battery Capacity to the Net Ah Count to
determine the remaining charge.

If BMS Communication is enabled, this field displays information from
the battery on-board BMS. This information is updated every 5 seconds
for each battery added to the system.

Battery 2 Voltage: Shows the voltage of battery #2 measured on the
BMM terminals. This field only displays when a BMMD is installed.

Alarm Status: Shows status of the batteries (Alarm or OK).

Module #x: Load Distribution

If the optional Load Distribution Module (LDM) is installed, this section will
show the status of the four LDM outputs; the section will be labelled with the
module number.

Output #x: Shows name and status of the output. Will show amps of
current being drawn. Will show OFF if the output is disabled. Will show
OPEN if the breaker is turned off or has tripped due to an overcurrent
event, or not installed. Will show QUEUED if the output is in the power
cycling state.

Alarm Status: Shows status of the LDM. (Alarm or OK).

4.2.2 SETTINGS & CONTROL
This tab is used to adjust the System Output Settings.

DC Output Status
On/Off Buttons: Use these to remotely disable the system output by
shutting off all Power Modules. The default setting is Enabled.

Auto-Restart Button: Use this button to momentarily shut off the main
output and then restart automatically after a time delay (set in the "Auto-
Restart Delay" field). This feature can be used to remotely force
connected equipment to re-boot.
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W The Power of Reliability

Modular Power System
Medular Power Series 2 (48V)
1P Address: 192.162.0.75
m

Power Modules

Battery Backup

Load Distribution

Alarms
Communications

Help

System Control

SETTINGS & CONTROL.

DC Qutput Status

0

Auto-Restart

L]

‘The "Auto-Restart” button will disable the DC Output for the time set in the 'Auto-Restart Delay” field.

The DC Output will be automatically re-enabled after this time delay.

The DC Output cannot be disabled during an AC Failure.

System Qutput Settings

Output Settings

Output Voltage:
Current Limit:

Actual Systam Current Limit will ba the le

Power Modules,

sser of tha Currant Limit sstting and the Maximum Output Capacity of the installad

(540 JvbC (46.0-62.0)
2320 A (3.0-232.0)

Auto-Restart Delay

Auto-Restart Delay:

seconds  (5-240)

Save Setiings

Copyright

© 32025

Innovative Circuit Technology Ltd.

Output Settings

Output Voltage: Set the system "Output Voltage" to match the float
voltage requirement for the external battery. The default setting varies
based on the Power Modules installed (see Table 8).

Current Limit: Set the system output "Current Limit", to limit the total
current that can be drawn by all the external loads and charging the
battery. The default setting varies based on the Power Modules installed

(see Table 8).

Auto-Restart Delay

Auto-Restart Delay: Set the delay time (5 to 240 seconds) that the
output will remain off when output is remotely disabled using the "Auto-
Restart" button. The unit will automatically restart after the Auto-Restart
Delay period. The default setting is 15 seconds.

NOTE: The output voltage and current limit settings apply to the combined
output of all installed Power Modules. The ICM treats the combined
modules as a single high-power supply. Adjust the system Output
Voltage and Current Limit (see Section 4.2.2) to match the battery

type and system load requirements if required.
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4.3 Power Modules
Use this tab to see the status of all installed Power Modules in the unit and
to control their settings.

The Power of Reliability Modular Power Series 2

4.3.1 STATUS
This tab shows the operating status of the installed Power Modules.

The graphic will display green for an installed Power Module that is working
as expected; a red display for an installed Power Module that has an active
alarm; and will be grey when a Power Module is not installed in that slot.

W The Power of Reliability

STATUS SETTINGS & CONTROL

Power Modules - Status
= I

Module Status

Modular Power System
Modular Fovrer (48v)

1P Address:

System

Power Modules

Battery Backup

Load Distribution

Alarms

Module:
#1:

Communications

Help #2:

#3:

Type:
Power Module (1000W)

Power Module (1000W)

Power Module (1000W)

Status:
OK (Power Save)

OK
oK

Serial Number:

347000072
347000075
348820028

Module Status

Shows the slot that the Power Module is installed in; the rating of the Power
Module; the status (Alarm, OK, or OK (Power Save)); and the Serial Number
of the Power Module (only available for ICT1000-48PM).

Power Module Capacity

Power Module Capacity

Online Power Modules: 2
Online Power Module Capacity: 54.0A
Total System Power Capacity: 3000 W
System Output Power: 3w

Load Rate:

0 %

Online Power Modules: Shows the number of active Power Modules
installed in the system.

Online Power Module Capacity: Shows the combined maximum output
capacity (in amps) for all installed Power Modules.

Total System Power Capacity: Shows the combined maximum output
power capacity (in watts) for all installed Power Modules.
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System Output Power: Shows the total power (in watts) being supplied
by the system. This includes all loads and battery charging.

Load Rate: Shows the load utilization rate of the system.
4.3.2 SETTINGS & CONTROL

(only available when there are at least three ICT1000-48PM installed)
This tab is used to adjust the power save settings.

Modular Power System
i The Power of Raliabiity ol ]

SETTINGS & CONTROL

5
ystem Power Modules - Setup
Power Modules
Battery Backup Power Save Settings
Load Distribution Enable Power Save:
Fr— Enter Power Save below: %
—— Exit Power Save above: %
Communications
Help

Power Save Settings (ICT1000-48PM only)

The Power Save function is designed to reduce energy consumption under
light system loads by reducing the number of active power modules.
Operating with fewer active modules at low loads improves energy efficiency
compared to having multiple modules running simultaneously. To ensure
reliability and N+1 redundancy, at least two power modules remain active at
all times.

Power Save mode will activate when:
o Total System Current is less than the Enter Power Save threshold,
and
e There are at least three ICT1000-48PM installed, and
o A battery is connected with a closed LVD

The system will enter power save mode and start putting one Power Module
at a time into standby after 60 seconds.

The system will exit power save mode and begin activating one Power
Module at a time, 60 seconds after the Exit Power Save threshold is
exceeded, or if there are less than three 1,000-watt Power Modules
installed, or if the battery LVD opens.
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To ensure even usage on the Power Modules, the active modules will be
cycled every 7 days of continued power save operation. It takes 120
seconds for the whole cycle time; this includes enabling one of the modules
in standby and putting into standby one of the previously enabled Power
Modules, in sequential order.

In the event of frequent transient loads, the user will be prompted with a
Power Save Error alarm. This alarm is triggered if power save operation
cycles (exits and enters) five times in 60 minutes. This alarm will not be
cleared up until 1 day after the alarm is triggered.

Enable Power Save: Select the check box to activate Power Save
feature.

Enter Power Save below: Set the Total System Current threshold (%)
that will activate Power Save mode. When Total System Current is below
the set percentage of Power Module Capacity, the system will
progressively place unneeded Power Modules into standby mode.
Power Modules in standby mode will have blinking green LEDs and fans
turned off. The default is 40%.

Exit Power Save above: Set the Total System Current threshold (%)
that will trigger the end of Power Save mode. When Total System Current
exceeds the set percentage of Power Module Capacity, the system will
gradually power up the standby Power Modules, one at a time, until the
Total System Current is below this threshold. The default is 80%.

4.4 Battery Backup (if installed)
Use this tab to see the status of the connected batteries and to control their
settings.

The graphic will display green for an installed BMM that is working as
expected; a red display for an installed module that has an active alarm; and
will be grey when a module is not installed in that slot.

4.41 STATUS
This tab shows the operating status of the connected batteries. If BMS is
enabled, there will be separate battery status for each battery.

Module Status
Shows the slot that the BMM is installed in and the status (Alarm or OK)

Module #x: Battery Management
Battery Voltage: Shows voltage of battery #1 measured on the BMM
terminals. This number does not specify polarity.
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Modular Power Series 2

Battery Current: Shows the current that is passing from, or to the
battery. This number is negative if the battery is discharging; positive if
the battery is being charged; and shows OA if the battery is fully charged.
This number represents both batteries if this is a dual BMM (BMMD).

% The Power of Raliabiiity

Modular Power System

Macular Pawer Sari )

System

Alarms

Power Modules

Battery Backup
Load Distribution

STATUS SETTINGS & CONTROL

Battery Backup - Status

= - [-[--N
Module Status
Module: Type: Status:
#3: Battary Management ok

Module #3 : Battery Management

Battery Voltage: 53.5 VDC
Battery Current: 004
Total Capacity: 416 ah
Remaining Capacity: 407 Ah
Run-time Remaining: -
Battery State of Charge: 57 %
Battery 2 Voltage: 53.5 UDC
LVD Disconnect Voltage: 42.0 VDC
LVD Reconnect Voltage: 50.0 VDC
LVD Status: Closed
Alarm Status: oK

Battery #1 : Narada

Battery #2 : Narada

Voltage: 45.5 VDC
Current: 004
Temperature: 2200
Battery Capacity: 102 ah
State of Charge: 98 %
State of Health: -

Bus Addrass: 38

Voltage:
Current:
Temperature:
Battery Capacity:
State of Charge:
State of Health:
Bus Address:

49.9 VDC
0.0A
22°C
104 Ah
98 %

40

Battery #3 : Narada

Battery #4 : Narada

Voltage: 49,9 VDC
Current: 00A
Temperature: 22°C
Battery Capacity: 104 ah
State of Charge: 98 %
State of Health: -

Bus Address: 41

Voltage:
Current:
Temperature:
Battery Capacity:
State of Charge:
State of Health:
Bus Address:

50.0 VDC
0.oA
22¢°C
108 Ah
97 %

a2

Leave BMM or BMMD breaker(s) turned off until the software has
been configured (see Section 3.2.2 or Section 4.4.2).

CAUTION

Total Capacity: Shows the total maximum capacity in Ah as reported by
the battery BMS. This field only displays if BMS Communication is

enabled.
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Remaining Capacity: Shows the current total capacity in Ah as reported
by the battery BMS. This field only displays if BMS Communication is
enabled.

Net Ah Count: Shows the Ah that have been consumed from the battery.
Will display O Ah if the batteries are fully charged. This field will not be
displayed if BMS Communication is enabled.

Run-time Remaining: Shows the estimated time in hours and minutes
before the battery is discharged. This is blank if the batteries are
charging.

NOTE: The Run-time Remaining and Battery State of Charge values
shown are estimated.

Battery State of Charge: Shows the estimated state of charge in %.
The system resets the SOC to 100% whenever it detects that the battery
is at the rated Float Voltage with minimal charge current for at least 8
hours with lead-acid, or 1 hour with lithium batteries. The system
compares the user-entered Battery Capacity to the Net Ah Count to
determine the remaining charge.

If BMS Communication is enabled, this field displays information from
the battery on-board BMS. This information is updated every 5 seconds
for each battery added to the system.

Battery 2 Voltage: Shows the voltage of battery #2 measured on the
BMM terminals. This field only displays when a BMMD is installed.

LVD Disconnect Voltage: Shows the battery voltage when the LVD will
disconnect the battery.

LVD Reconnect Voltage: Shows the battery voltage when the LVD will
reconnect the battery.

LVD Status: Shows the status of the LVD (Open or Closed).
Alarm Status: Shows status of the batteries (Alarm or OK).
Battery #x: Battery Model (BMS-Supported)

This section is only available if BMS Communication field is configured in
Section 4.4.2. This information is provided by the battery’s BMS.

Voltage: Shows voltage of battery #x. This number does not specify
polarity.
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Current: Shows the current that is passing from, or to the batteries. This
number is negative if the battery is discharging; positive if the battery is
being charged; and shows OA if the battery is fully charged.

Temperature: Shows the reported temperature of the battery.
Battery Capacity: Shows the reported maximum battery capacity in Ah.

State of Charge: Shows the reported current charge level of the battery
as a percentage of its total capacity. This reflects how much charge is
remaining in the battery, expressed as a value from 0% (completely
discharged) to 100% (fully charged).

State of Health: This will show blank if the battery does not support State
of Health reporting. This shows a percentage value that indicates how
much capacity the battery has lost compared to its initial capacity. This
represents how much of the battery’s original capacity is still available
after usage and aging.

Bus Address: Shows the bus address of the connected battery.

4.4.2 SETTINGS & CONTROL
This tab is used to adjust the settings of the BMM.

Always consult battery manufacturer’s specifications when
selecting battery type. Incorrect battery type setting may
damage the battery. If Lithium-lon type battery is selected, an
integrated battery management system (BMS) must be used to
protect the battery cells from inappropriate voltage or current
levels.

W The Power of Reliability

SETTINGS & CONTROL

Module #3 - Setup

WARNING

System

Power Modules

Battery Backup Configure Battery

Load Distribution Battery Type:

Battery Model: Narada v

Alarms.
Battery Capacity: Ah (40 - 2000)

Communications Rate: 10 v| Hour Rate

Help Warning: Alweys consult battery manufacturer's specifications for appropriate settings. Ensure that the connections to the
battery terminals are correct and an appropriate fuse or circuit breaker has been installed in line with the battery connection.

Confiqure Battery
Battery Type: Configure the Battery Type of the battery used in the
system (Lead Acid or Lithium lon).
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Table 24. List of Battery Types

Battery Type Description BMS-Supported
Lead Acid no
Lithium (Cyclone) Cyclone Brand batteries yes
Lithium (EG4 LL) EG4 Electronics Brand batteries yes
Lithium (Narada) Narada Brand batteries yes
Lithium (PWRSS) Power Storage Solutions yes
Lithium (viaPhoton) viaPhoton Brand batteries no
Lithium (Other) no

Battery Model (only available for Lithium lon): Configure the Battery
Model of the Lithium-lon battery used in the system.

NOTE: PWRSS is an abbreviation for Power Storage Solutions.

Battery Capacity: Set the "Battery Capacity" in Ah (40 to 2000 Ah) of
the total battery pack connected to the unit. This value is used by the unit
when estimated Run-time Remaining. The default setting is 100 Ah.

Rate: Set the discharge "RATE" (in hours) as specified by the battery
manufacturer to determine the battery capacity. Normally the 10- or 20-
hr rate is used. The system will use this information to help estimate the
Battery State of Charge, and remaining battery capacity when in use.
The default setting is 10 hr.

NOTE: Connecting batteries in parallel will increase the total Ah capacity,
while connecting batteries in series will increase the voltage with
no change to the Ah capacity.

Output Voltage Control (only available on lead-acid batteries)

Output Voltage Control

Temperature Coefficient / cell: myi/fec

Temperature Coefficients / Cell: Set the battery voltage Temperature
Coefficient/ Cell to optimize the automatic control of the lead-acid battery
charging voltage, to keep the battery in a good state of health. This
setting is only available if the system is configured for use with a lead-
acid type battery.
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Adjust this setting to match the battery manufacturer's recommended
compensation value in -mV/°C per cell. This value will typically be -4
mV/°C for a flooded lead-acid battery (i.e., will compensate output
voltage —24 mV/°C for a 6-cell 12 V battery) to help ensure the battery is
fully charged in cold locations, and is not overcharged when warm. The
numbers in the drop-down field are absolute values. The default setting
is 0 mV/°C.

NOTE: The system must have the battery temperature sensor (ICT-
TMP) installed on the battery for this setting to have an effect
(default setting is 0 mV/°C, assumes 25°C operation).

BMS RS-485 Communication (only available on 48-volt system using

a BMS-supported battery)

BMS R5-485 Communication

Enable BMS Communication:

Enable BMS Communication: Select this checkbox to enable
communication with the BMS.

Bus Addresses: This field is only available if BMS Communication is
enabled.

BMS RS-485 Communication
Enable BMS Communication:
Battery #1: |42 Remove
Bus Addresses:
Battery #2: (41 Remove
Battery #3: |[2E Remaove

Use the "Add" button to enter up to four bus addresses. Use the
"Remove" button to remove previously added addresses.

NOTE: The bus address is set on the battery. Refer to the battery’s
documentation and specifications to determine the bus address,
as each battery manufacturer and model has a different
implementation of how the DIP switch programs the bus
address.

Once BMS RS-485 Communication is activated and correctly configured,
the battery parameters will be displayed on the Battery Backup Status
page (see Section 4.4.1).
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Battery Charge Current Limit

Battery Charge Current Limit

Charge Current Limit: A (10 - 150)

Consult battery manufacturer's recommendations for appropriate charge current setting.

Charge Current Limit: Set the maximum current that the unit may
provide while still allowing the full rated current to be drawn from the main
output. This setting should be set to the value recommended by the
battery manufacturer. The default setting is 150 amps.

Equalize Charge (only available on lead-acid batteries)

WARNING | o

Risk of serious personal injury or damage to equipment and
property! Always observe the following:

Equalize charging is intended for flooded lead-acid batteries
only and may produce higher than normal levels of
hydrogen gas.

Consult with the battery manufacturer when using SLA
batteries.

Do not use equalization charging with sealed or lithium-
ion batteries.

Ensure the battery compartment is well ventilated to avoid
any risk of explosion.

Always consult with and observe all battery manufacturer
recommendations.

Set up manual or automatic equalize charge cycles for flooded lead-acid
batteries. This setting is only available if the system is configured for use
with a lead-acid type battery.

The connected load devices should continue to run normally while the
equalization charge is running.

The unit's log (see Section 4.7.1) will record the completion of the
equalization charge.

Equalize Voltage: Set this to the battery manufacturer’'s recommended
value for an equalize (or boost) charge (for flooded lead-acid batteries
only). A regular high-voltage equalization charge will help prevent
stratification of the electrolyte in the battery and can help extend its life.
The default setting varies based on the Power Modules installed.
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Equalize Charge

Equalize Voltage: vDC (46.0 - 62.0)
Equalize Duration: minutes (10 - 240)
Equalize Interval: 0 days (o - 180)
Day of Week:

Start Time: 0o 1 00 (HH = Mm)

Caution: For use with flooded batteries only (see Instruction Manual}.
Periodic Equalize Charge will be disabled if the Equalize Intarval is set ta D days or if NTP synchronization is not configured.

The Battery must be fully charged and the DC Output enabled before = Equalize Charge can be start=d.

Last Equalize Charge: 01/21/25 15:51:34
Charge Time: 0 min
Next Equalize Charge: Disabled

Table 25. Default Equalize Voltage Settings

ICT700-24PM ICT1000-48PM
Module ICT700-12PM ICT1500-24PM ICT1500-48PM
Voltage 15VvDC 30 VDC 60 VDC

Equalize Duration: Set the time in minutes (10—-240 minutes) for the
equalize charge voltage to be applied (as recommended by the battery
manufacturer). The default setting is 60 minutes.

Equalize Interval: Set the time in days (0—180 days) between automatic
equalize charges. Set this time to 0 to disable the automatic equalize
charge. The default setting is 0 (Disabled).

Day of Week: Set the day of the week that the automatically recurring
equalize charge should take place or select "Any" to allow an equalize
charge to take place on any day of the week. Day of Week takes
precedence over Equalize Interval. The default setting is Any.

Start Time: Set the time of day for automatically recurring equalize
charges to start. The time must be entered using 24-hour time format.
The default setting is 00:00.

NOTE: NTP Time Synchronization must be enabled on the
Communications Basic Setup page to enable automatically
recurring equalize charges.

An Equalize Charge can only be initiated when the battery is
fully charged (a fully charged battery will have charge current
close to zero amps). If the system is unable to start an equalize
charge at the selected Start Time, it will attempt again at the
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same time next day, or next week if a specific Day of Week is
selected.

An Equalization Charge will immediately be terminated if AC
power fails.

Manual Equalize Charge: Press this button to manually initiate an
equalize charge for the set duration time once the battery is fully charged.

NOTE: System will state that Manual Equalize Charge is Not Ready if
battery is not yet fully charged.

Last Equalize Charge: Shows the date and time that the last
equalization charge was performed.

Charge Time: Shows the duration of the last equalization charge.
Next Equalize Charge: Shows the scheduled date and time of the next
automatic equalize charge, if an Equalize Interval has been set. This

information is to help track where the system is within the automatic
charge cycle.

LVD Settings

LVD Settings

Disconnect Voltage: vDC (38.0 - 44.0}
Reconnect Voltage: VDL (4z.0 - 52.0)
Consult battery manufacturer's recommendations for appropriate setbngs.

The low voltage disconnect (LVD) protects the battery from excessive
discharge by disconnecting the battery when the battery reaches a preset
voltage. The battery is reconnected when AC power is restored or after
recharging to a preset threshold.

The reconnect voltage setting will be used when charging the battery from
an external DC source (such as a solar system), otherwise once AC power
returns the LVD contactor will automatically close so that the Power
Modules can charge the battery directly.

NOTE: For lead-acid battery, the LVD contactor will not close if the lead-
acid battery is less than 40 volts on a 48-volt system (see Table 26).
The unit believes the battery is deeply discharged, and possibly
damaged. A deeply discharged battery will not be reconnected as a
safety measure. The battery will need to be manually checked for
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proper function and then manually charged to at least 40 volts (on a
48-volt system) before the LVD will close. Refer to the battery
manufacturer’s recommendations on how to proceed with a deeply
discharged battery. This does not apply to the system when the
Lithium setting has been chosen.

Table 26. Deeply Discharged Battery Values (typical)
12 VDC Units 24 VDC Units 48 VDC Units
10 VDC 20 vDC 40 vDC

Disconnect Voltage: Set the threshold to a level that will protect the
battery from excessive discharge (as recommended by the battery
manufacturer). The LVD contactor will open when the battery discharges
to this level for at least 3 seconds. The default setting varies based on
the Power Modules installed.

Table 27. Default Disconnect Voltage Settings

ICT700-24PM ICT1000-48PM
Module ICT700-12PM | |cT1500-24PM ICT1500-48PM
Threshold Voltage 10.5VDC 21.0vDC 42.0 vDC

Reconnect Voltage: Set the level where the unit will reconnect to the
battery after it has recharged (as recommended by the battery
manufacturer). The "Reconnect Voltage" must be higher than the
Disconnect Voltage to prevent the LVD contactor repeatedly cycling on
and off. The default setting varies based on the Power Modules installed.

Table 28. Default Reconnect Voltage Settings

ICT700-24PM ICT1000-48PM
el TR ICT1500-24PM ICT1500-48PM
Threshold Voltage 12.5VDC 25.0 vDC 50.0 VDC

Table 29. The Minimum Difference Between Disconnect and Reconnect Voltage
12 VDC Units 24 VDC Units 48 VDC Units
1.5V 2V 4V

Battery Over-Current Alarm

Battery Over-Current Alarm

Over-Current Thresheld: = A {6 - 150)

Orwer-Curment Alarm will be disabled if the threcheld s set to 0 Amps.
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Damage to the unit, load, and/or personal injury may occur if the

battery current through the BAT terminal exceeds 150 amps.
WARNING

Over-Current Threshold: Set the threshold to receive an alarm
notification when the battery discharge or charge current exceeds a set
overcurrent level. Set the threshold to 0 amps to disable this alarm. The
default setting is 0 (Disabled).

Battery Low SOC Alarm

Battery Low SOC Alarm

50C Threshold: < %o

SOC Threshold: Set this to receive an alarm notification when the
battery state of charge falls below the specified level. Set the threshold
to 0 amps to disable this alarm. The default setting is 0 (Disabled).

Alarm Reporting

Ignore Circuit Breaker 2 Status: Select this checkbox to prevent alarm
e-mails being sent when a single battery is connected to a BMMD. This
setting is only available if a BMMD is installed. The default setting is
Disabled.

BMS Protection conditions: Select this checkbox to display alarms for
battery protection conditions reported by the external battery BMS. This
field is only available if the BMS Communication is enabled. The default
settings is enabled.

Alarm Reporting

Ignore Circuit Breaker 2 Status: [

Display alarms for:
BMS Protection conditions:

When an alarm is triggered on this module,
Activate Alarm Form C Contact:

Send E-mail: o

Activate Alarm Form C Contact: Select this checkbox to have the rear
panel alarm contacts change state for an alarm condition. The default
setting is Enabled.
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Send E-mail: Select this checkbox to have an e-mail sent to the e-mail
addresses set up on the communications page for an alarm condition
(see Section 4.7.3). The default setting is Disabled.

Battery Discharge Test

This test must only be done when AC power is present during the
test and for an adequate time after the test to allow for a full
Q recharging of the battery. Otherwise, the battery may not have
notice | sufficient remaining capacity to power the load during an AC
power outage.

Configure the Battery Discharge Test settings in this section to either
manually or automatically perform a partial discharge test to gauge the
relative capacity of the external lead-acid battery. Limit the depth of
discharge to no more than 50% of the nominal battery capacity to avoid
stressing the battery due to a deep discharge.

When the test is run, the output voltage from the Power Modules will be
reduced so that the external battery will power the system load until the "Set
Discharge Time" limit, the "Set Discharge Voltage Limit" or the "Maximum
Discharge Limit" is reached.

A "Discharge Test Complete" notification indicates the battery can power
the connected load for the set test duration while maintaining its voltage
above the Discharge Voltage Limit. This notification is displayed on the front
display panel and is delivered via e-mail if messaging is configured via the
GUI (see Section 4.7.3).

The unit's data log (see Section 4.7.1) will record the completion of the
discharge test.

A "Discharge Test Failure" notification indicates the battery is unable to
power the load for the set duration. This natification is displayed on the front
display panel and is delivered via e-mail if messaging is configured via the
GUI (see Section 4.7.3).

The connected load devices should continue to run normally while the
discharge test is running.

Set Discharge Time: Set the maximum time for the test in minutes
(10—240 minutes) that the test will run. The default setting is 60
minutes.

855-347-000_Rev1.03_Instruction Manual Page 74 of 112



// The Power of Reliability Modular Power Series 2

Battery Discharge Test

Set Discharge Time: minutes (10 - 240)
Set Discharge Voltage Limit: vDC (42.5 - 52.0)
Maximum Discharge Limit: D Ah (0 - 500)
Discharge Test Interval: 0 days (0 - 180)
Day of Week:

Start Time: 02 : 00 (HH : MM)

Periodic Battery Discharge Tests will be disabled if the Discharge Test Interval is set to 0 days or if NTP synchronization is not
configured.

Set Maximum Discharge Limit to 0 Ah for no limit.
Discharge Voltage Limit must be set higher than the LVD Disconnect Voltage.

The Battery must be fully charged and the DC Output enabled before a Battery Discharge Test can be started.

Manual Discharge Test is Not Ready.

Last Battery Discharge Test:
Status:

Discharge Time:

End Voltage:

Amp-Hours Discharged:

Next Periodic Discharge Test: Disabled

Set Discharge Voltage Limit: Set the minimum battery voltage which
will terminate the test. The default setting varies based on the Power
Modules installed.

Table 30. Default Discharge Voltage Limit Settings

ICT700-24PM ICT1000-48PM
LlERine L ICT1500-24PM ICT1500-48PM
Threshold Voltage 11VDC 22 VvDC 44 VDC

Maximum Discharge Limit: Set the maximum battery capacity in amp-
hours that can be discharged before the test will be terminated. Set this
to 0 Ah for no limit. The default setting is 0 (no limit).

Discharge Test Interval: Set the time in days (0-180 days) between
automatic discharge tests. Set this time to 0 to disable automatic
discharge tests. The default setting is 0 (Disabled).

Day of Week: Set the day of the week that the automatically recurring
discharge test should take place or select "Any" to allow a discharge test
to take place on any day of the week. Day of Week takes precedence
over Discharge Time Interval. The default setting is Any.
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Start Time: Set the time of day for an automatically recurring discharge
test to start. The time of time must be entered using 24-hour time format.
The default setting is 00:00.

NOTE: NTP Time Synchronization must be enabled on the
Communications Basic Setup page to enable automatic
Discharge Tests.

A discharge test can only be initiated when the battery is fully
charged (a fully charged battery will have charge current close
to zero amps). If the system is unable to start a Discharge Test
at the selected Start Time, it will attempt again at the same time
next day, or next week if a specific Day of Week is selected.

A discharge test will immediately fail if the unit loses AC power.
The log will show that the test failed.

Manual Discharge Test: Press this button to manually initiate a Battery
Discharge Test of a fully charged battery.

NOTE: System will state that the discharge test is Not Ready if the
battery is not fully charged (a fully charged battery will have
charge current close to zero amps).

Last Battery Discharge Test: Shows the date and time that the last
discharge test was performed.

Status: Displays the end status of the last discharge test (Complete or
Fail).
Discharge Time: Shows the time in minutes that the test lasted.

End Voltage: Shows the battery voltage when the test ended.

Amp-Hours Discharged: Shows the amp-hours discharged during the
test.

Next Periodic Discharge Test: Shows the scheduled date and time of
the next automatic discharge test if a Discharge Test Interval has been
set. This information is to help track where the system is within the
automatic charge cycle.

NOTE: Save Settings before leaving this tab.
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4.5 Load Distribution (if installed)

Use this tab to see the status of the installed circuit breakers and to control
their settings. This tab is only present if the optional Load Distribution
Module (LDM) is installed.

The graphic will display green for an installed LDM that is working as
expected; a red display for an installed module that has an active alarm; and
will be grey when a module is not installed in that slot.

W The Power of Reliability

i Load Distribution - Status
Power Modules
Battery Backup -Q‘ ! | : ‘ 2 ‘ 4 E
Load Distribution
Module Status
Alarms
Module:  Type: Status:
Communications
#4: Load Distribution oK
Help
Module #4 : Load Distribution
Output #1: Radio1 0.0A
Output #2: Redio2 0.04

Output #3: Repeater 0.04
Output #4: RF Amplifier 204
Alarm Status: oK

4.5.1 STATUS
This tab shows the operating status and current loads of the circuit-breaker
controlled outputs on the LDM module.

If there is more than one LDM installed, they will show individually.

Module Status
Shows the slot that the LDM is installed in and the status (Alarm or OK).

Module #x: Load Distribution
Output #x: Shows name and status of the output. Will show amps of
current being drawn. Will show OFF if the output is disabled. Will show
OPEN if the breaker is turned off or has tripped due to an overcurrent
event, or not installed. Will show QUEUED if the output is in the power-
cycling state.

Alarm Status: Shows status of the LDM (Alarm or OK).
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4.5.2 SETTINGS & CONTROL
This tab is used to adjust the setting on the LDM. There will be a separate
tab for each LDM that is installed in the unit.

Modular Power System
M lar Power Series 2 (48V]
(PR 7 rover ot oy oS 20481
Firmware: v0.56
[ Logout ]
SETTINGS & CONTROL

Module #4 - Control

System

Power Modules

[ Module Output Control

Output #1: Radio 1 Output #3: Repeater
=

Output #2: Radio 2 Output #4: RF Amplifier

1f Power Cycling s enabled in Madule Output Configuration settings, the "OfF” button will be replaced with a *Cycle" button,

‘Communications.

Help

Master Output Control

All Qulputs ON All Qutputs OFF

Module Output Control

Each output on the LDM will be displayed with name and status (Enabled,
Disabled, Queued). A green Enabled indicates the electronic relay is closed
or turned on. A red Disabled indicates that the electronic relay is open or
turned off. An orange Queued indicates that the output is in the power
cycling state.

Select the "On" or "Off" buttons to enable or disable the output. This will not
affect the mechanical circuit breaker. The default setting is Enabled.

NOTE: The "Off" button will be replaced with a "Cycle" button if the Power
Cycling is enabled in the Module Output Configuration settings.

Master Output Control
Select "All Outputs On" or "All Outputs Off" to enable or disable all four
output channels simultaneously.

NOTE: Outputs with Power Cycling enabled will cycle their output off, and
then on if "All Outputs Off" is selected

Module Setup

Power Cycling
Delay Time: Set the time in seconds (0—60 seconds) that will be used

as the "Power Cycling" time delay for each output that has the "Power
Cycling" feature enabled.
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Module Setup (Click "Save Settings" when finished)

Power Cycling

Delay Time: second(s) 0 - &0)

This sets the delay time before energizing an output when the cutput is pawer cycled.

Alarm Reporting

Whan an alarm & triggeres an this module,
Activate Alarm Form C Contact:
Send E-mail:

Alarm Reporting
Activate Alarm Form C Contact: Select this checkbox to have the rear

panel alarm contacts change state for an alarm condition. The default
setting is Enabled.

Send E-mail: Select this checkbox to have an e-mail sent to the e-mail
addresses set up on the communications page for an alarm condition
(see Section 4.7.3). The default setting is Disabled.

Module OQutput Configuration

Module Output Configuration (Click "Save Settings” when finished)

Select an Output to edit

@ #1: Radio 1 ) #3: RF Amplifier
() #2: Radio 2 O #4:

NOTE: Each output on the LDM has an individual screen. Any changes
made below will only affect the selected output. Save Setting before
changing the selected output.

Select an Output to edit

Select the output to be edited in this section. Make any required changes,
and then click on the Save Settings button at the bottom of the page to save
any edits.

Output Settings

Output Label: Enter a descriptive label for the selected output channel.
The default setting is blank.

Output State after Power Loss: Sets the state for the output after the
LDM loses all input power, then recovers. The default setting is Restore
Last State. Select one of the following:
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Output #1 Settings

Output Label: [Radio 1

OQutput State after Power Loss: Restore Last State w
Circuit Breaker Rating:

Ignore Circuit Breaker Status:
Enable Power Cycling:

If Power Cycling is enabled, "Delay Time" must be s=t above.

Circuit Breaker Rating is aptional and is for informational purpeses anly.

e Restore Last State: This will return the output relay to the state
prior to the reset event (default).

o Enable Output: This will turn the output on, regardless of its
previous state.

o Disable Output: This will turn the output off, regardless of its
previous state.

Circuit Breaker Rating: Select the current rating of the circuit breaker
installed in the output channel. This field is optional and is for
informational purposes only.

Ignore Circuit Breaker Status: Select to disable alarms from this
output. Will prevent false alarms on an unused channel. The default
setting is Disabled.

Enable Power Cycling: Select this box to enable output power cycling
for this output. Enabled outputs will automatically be re-enabled after the
"Power Cycle Delay Time" whenever the output is disabled using the
Output Off button on the "SETTINGS & CONTROL" tab, or when the
"Network Watchdog" is triggered. This feature is useful for remotely
resetting power to a router or other hardware required for the network
connectivity of the unit. The default setting is Disabled.

NOTE: The Power Cycle Delay time must be set with duration long
enough for the connected network hardware to fully reset for this
function to be effective. Multiple outputs that are disabled using
Power Cycling will be reenabled in sequence from output #1 to
output #4.

Output Load-Shedding

Load shedding will disable specified outputs when the system DC voltage
reaches a preset threshold for at least 30 seconds. This will save battery
capacity for mission-critical load devices by turning off non-critical load
devices. Loads will be reconnected if "Load-Shedding Auto Recovery" is
enabled, and the DC voltage exceeds the "Recovery Threshold" for 60
seconds.

855-347-000_Rev1.03_Instruction Manual Page 80 of 112



W@ The Power of Reliability Modular Power Series 2

Output #1 Load-Shedding

Enable Load-Shedding:

Load-Shedding Threshold: vDC (8.0 - 54.5)
Recovery Threshold: VDC (10.5 - 60.0)

Enable Load-Shedding upon
AC Failure condition:

Load-Shedding Auto Recovery:

If enabled, Load-Shedeing will cisable this Dutput If the system OC voltage drops below the Loac-Shedding Threshold value
far 30 seconcs or langer.

Enable Load-Shedding: Select this box to enable load-shedding on this
output. The default setting is Disabled.

Load-Shedding Threshold: Set the DC voltage (9.0-58.5 VDC) at
which the selected output will be disabled. Default setting is 10.5 VDC.

Recovery Threshold: Set the DC voltage (10.5-60.0 VDC) at which the
selected output will automatically be reconnected. This value must be at
least 1.5 V above the "Load-Shedding Threshold" voltage. The default
setting is 12.0 VDC.

Enable Load-Shedding upon AC Failure condition: Select this box to
disable the output when an AC failure condition regardless of DC voltage
levels. If this option is selected, the Load-Shedding DC bus voltage
thresholds are not used and will be greyed out. The default setting is
Disabled.

Load-Shedding Auto Recovery: Select this box to allow the output to
be automatically reconnected when the bus voltage is above the
"Recovery Threshold".

If the “Enable Load-Shedding upon AC Failure condition” option is
selected, the output will instead be reconnected when AC input power is
restored.

The output must be manually re-enabled using the "Output ON" button if
the "Load-Shedding Auto Recovery" function is not enabled. The default
setting is Disabled.

Output Over-Current Alarm

Output #1 Over-Current Alarm

Over-Current Threshold: > A {0 - 20)

When an Dver-Current congition acours on this Dutput,

Disabla this Qutpurt:

This alarm wil hawve no effect I the threchoid is set 0 0 Amips.
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Over-Current Threshold: Set the current that will trigger an overcurrent
alarm on this output. Output current above this level for at least 5
seconds will trigger the Over-Current Alarm. Disable this alarm by setting
the threshold to 0 amps. The default setting is 0 (Disabled).

Disable this Output: Select this checkbox to disable the output if an
over current alarm occurs. The default setting is Unselected.

Output Under-Current Alarm

Output #1 Under-Current Alarm

Under-Current Threshold: < A (o - 20

Thits alanm willl have no effect I the threshold IS set to 0 Amps.

Under-Current Threshold: Set the current that will trigger an
undercurrent alarm on this output. Output current below this level for at
least 5 seconds will trigger the Under-Current Alarm. Disable this alarm
by setting the threshold to 0 amps. The default setting is 0 (Disabled).

Output Scheduled Power Cycle

Quiput #1 Scheduled Power Cycle

Enable Scheduled Power Cycle:

Scheduled Day of Week: Su: Mo: Tu: We: Th: Fr: Sa:

Scheduled Time: : (HH : MM)

Scheduled Power Cycle will be disabled if NTP synchronization is not configured, or if Power Cyding "Delay Time" is not set.

Enable Scheduled Power Cycle: Select this box to schedule a
recurring power cycle of the output, which will reboot the equipment
connected to the output channel. The default setting is Disabled.

NOTE: A delay time must be entered in the Power Cycling "Delay Time"
field for this function to work. Power for a cycled channel will be
held in the off state for the duration set by the Delay Time, then
will be turned back on.

NTP Time Synchronization must be enabled on the
Communications Basic Setup page to enable scheduled power
cycles

Scheduled Day of Week: Set the day of the week, from Sunday to
Saturday, that the scheduled recurring power cycle should occur.
Multiple days can be selected at once.
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Scheduled Time: Set the time of day that the scheduled recurring power
cycle should occur.

NOTE: Save Settings for each channel, and then repeat the setup process
for all four output channels to be used.

4.6 Alarms

Use this tab to see the alarms on this unit and to control their settings.

4.6.1 STATUS
This tab shows all active alarms and up to 32 historic alarms. The history
will be cleared after the ICM is rebooted.

Modular Power System
Medular Power Series 2 (48V)
[/ The Power of Reliabilty e e
e i35
[ Logout ]
STATUS SETTINGS & CONTROL

Alarm Status

System

Power Modules

Active Alarms

Battery Backup

Load Distribution Module:  Alarm; Time Set: Status:

m cM Battery 4 Comm Error 01/01/20 00:17:43  ACTIVE

Communications

Help Alarm History

Module: Alarm; Time Set: Time Cleared:

#4 Breaker 1 Open 01/01/20 00:19:21  01/01/20 00:19:34
#4 Breaker 2 Open 01/01/20 00:19:18  01/01/20 00:19:33
Refresh List

Active Alarms
Shows the module that the alarm is on; the name of the alarm; the time that
the alarm started and the status of the alarm (ACTIVE).

Alarm History
Shows the module that the alarm is on; the name of the alarm; the time that

the alarm started; and the time that the alarm cleared.

4.6.2 SETTINGS & CONTROL
Use this tab to set up the four remote form-c alarm monitoring inputs and
the system current limit alarm.

Alarm Input #
Alarm Name: Set a meaningful name to suit the installation (these will
be used for e-mailed alarm messages).
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Modular Power System
l/ The Power of Raliability s )

SETTINGS & CONTROL

Alarm Setup

Alarm Input #1

Alarm Name:

Contact Type:

en this alarm triggers,
Acti Alarm Form C Contact:
Send E-mail:

Contact Type: Set the form-C behavior for each device to be monitored
(Not Used, Normally Open, Normally Closed). Select Not Used for all
unused alarm input channels. The default setting is Not Used.

Activate Alarm Form C Contact: Select this checkbox to have the unit
send a form-C alarm for an alarm condition. The default setting is
Disabled.

Send E-mail: Select this checkbox to have an e-mail sent to the e-mail
addresses set up on the communications page for an alarm condition
(see Section 4.7.3).

System Current Limit Alarm

System Current Limit Alarm

Current Limit Alarm Delay: minute(s) (- 200

Current Limit Alarm Delay: Set the delay time (0—20 minutes) that the
system current limit alarm will be triggered when the system current hits
the Current Limit. The default setting is 0.

NOTE: Save Settings before selecting a different tab.

4.7 Communications
Use this tab to configure the basic system parameters, network settings,
e-mail settings, user setup, and maintenance functions.

4.7.1 BASIC SETUP
Use this tab to configure the unit's name, set the date and time and enable
the watchdog timer and data logging features.
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Modular Power Series 2

Power System Device Info

Device Name: Enter a descriptive name for the system. This name will

be used in all e-mail messages.

W The Power of Reliability

Modular Power System
Mazular i

SETTINGS & CONTROL

Communications - Basic Setup

BASIC SETUP NETWORK SETUP E-MAIL SETUR

USER SETUR

MAINTENANCE

Power System Device Info

Device Name: [Modular Fowsr System

Model: ICT-IPS (Modular Power Series 2)
Hardware: Version 01
Help Serial Number: 340000123

Site Location: [

Model: Shows the model number and series name.

Hardware: Shows the hardware version.

Serial Number: Shows the serial number.

Site Location: Enter the site details. This information is optional.

Date and Time Settings

Current System Time: Shows the current system date and time.

Synchronize with NTP Server: Select this checkbox to synchronize

with NTP Server. The default is Enabled.

NTP Server: Set an NTP server address here (i.e., time.nist.gov) to

automatically load network time.

Time Zone: Set the time zone this unit will be using.

Date and Time Settings

Current System Time: 01/01/20 01:38:

Synchronize with NTP Server:

NTP Server:

Time Zone:

Automatically Adjust for DST:

Set Time Manually:
Dzte [MM/DD/YY): o/ |
Time (HH:MM:S5): 01 1 38

38

en ||k

o &
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Automatically Adjust for DST: Select this checkbox to automatically
adjust the time for Daylight Savings Time when synchronizing the clock
with a NTP Server. The default is Disabled.

Set Time Manually: Select this checkbox to enable manually setting the
time and date. The default is Disabled.

Network Watchdog

Network Watchdog

Watchdog Timeout: minute(s) (1-380)
Maximum Cycle Attempts: D

Set Maximum Cycle Attempts to 0 for no limit.

Select a Watchdog to edit:
@ #1: (Disabled)
(O #2: (Disabled)
() #3: (Disabled)

(O #4: (Disabled)

() #5: (Disabled)

() #6: (Disabled)

Watchdog Enabled: O

Primary IP Address: ‘ |

Secondary IP Address: ‘ |

LDM Target Outputs (Module #4): 1: 2: ] 3:0] 4:

System Reset Targets: System DC Qutput: [
Intelligent Controller Module: [J

Watchdog Timeout: Set a time in minutes (1-80 minutes) for the unit to
wait with no ping response from either |IP address before initiating a
reset. The default is 10 minutes.

Maximum Cycle Attempts: This setting will limit the maximum number
of times the unit can attempt to cycle power to the output(s). If network
connectivity is restored the attempts counter is reset. Rebooting the unit
will also reset the counter. Set Maximum Cycle Attempts to zero for no
limit. The default is 0.

Select a Watchdog to Edit: Select one of the six independent
watchdogs to configure. Each watchdog, if enabled, will cause the unit
to periodically ping up to two remote IP addresses to verify network
connection status. If there is no response from either address, the unit
will cycle power on all target outputs that are configured below. This
feature is useful for rebooting a router or other network device that is
powered by one of the LDM outputs, to help recover the network IP
connection when one of these devices becomes unresponsive.
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Watchdog Enabled: Select this checkbox to enable the selected
network watchdog. The default is Disabled.

Primary IP Address: Set a primary IP address for the selected
watchdog to monitor. If left blank the unit will monitor the Gateway IP
address listed in the Network Setup page.

Secondary IP Address: Set a secondary IP address for the unit to
monitor to verify network status (optional).

NOTE: The Network Watchdog will only trigger if both the Primary and
Secondary IP addresses fail to respond.

LDM Target Outputs (Module #): Set which LDM output(s) to power
cycle when the watchdog detects a communications failure. The power
will be restored after a delay determined by Power Cycling Delay Time
(see Section 4.5.2). This setting is only available if the optional Load
Distribution Module is installed.

System Reset Targets: Set system reset targets (either the main
System DC Output, or the Intelligent Controller Module) to be cycled
when the watchdog detects a communications failure.

If System DC Output is selected, the watchdog will cycle all output power.
The power will be restored after a delay determined by Auto-Restart
Delay (see Section 4.2.2). LDM Target Outputs cannot be selected if
System DC Output is selected.

If Intelligent Controller Module is selected, the watchdog will reboot the
ICM and Ethernet controller. This does not affect power to the outputs.

Data Logging

Download Data Log: Click on this button to download a running record
of all the key system parameters and alarms in CSV format. This record
captures and stores data once per minute for the last 30 days.

Data Logging

Log Start Date: 01,/01/20 00:00:39
Battery Log: | Download Battery Log (G5} |
Event Lo:
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Log Start Date: Shows date and time that the data log started.

Download Battery Log (CSV): Click on this button to download a
running record of all the key battery parameters in CSV format. This also
records the status and any protection, error, or warning alarm that the
battery may flag to the power system. This record captures and stores
data once per minute.

NOTE: Refer to the battery datasheet and specification to interpret and
analyze the reported hexadecimal or decimal value.

Download Event Log (CSV): Click on this button to download the Event
Log in CSV format. This log keeps a record of alarm events, device
logins, configuration changes and other events.

Q Updating the ICM firmware will delete the current data log files.

Download the logs before updating the ICM firmware.
NOTICE

NOTE: Save Settings to enable any changes made.

4.7.2 NETWORK SETUP
Use this tab to configure the unit’'s network settings.

Q Saving any changes to the network settings will cause the ICM to

re-start, causing momentary loss of communications.
NOTICE

Modular Power System
todular es 2 (. )
/ The Power of Reliability It < (oo
e v0.55
g

SETTINGS & CONTROL
System
Basic seTup  USIGUIRSSIEN  E-MAIL SETUP USER SETUP MAINTENANCE
Power Modules
Communications - Network Setup

Battery Backup
Load Distribution Network - IPva
— MAC Address: DB:47:8F:57:28:83

1P Address: 192.168.0.83
Help Subnet Mask: 255.255.255.0

Gateway: 192.162.0.100

Primary DNS: 192.168.0.102

Secondary DNS: 9999

Network - IPv6

Current IPv6 Addresses: fe80::dad7:8fff:fe57:2b83

Static IPv6 Address:

Prefix Length: 64

IPV6 Gateway:
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Network — IPv4
MAC Address: Shows the MAC address assigned to the unit. It is also
shown on the LCD Network Status screen.

Enable DHCP: Select this checkbox if the network uses a DHCP server
to automatically assign IP addresses. The default is Enabled.

To manually assign a static IP address to the unit uncheck this box, then
set the following parameters.

IP Address: Set a unique IP address for the unit.
Subnet Mask: Set the mask for the subnet the unit is located on.

Gateway: Set the IP address of the default router (Gateway) used for
connecting attached devices to different networks.

Primary DNS: Set the IP address of the Primary DNS Server for the
network.

Secondary DNS: Set the IP address of the Secondary DNS Server for
the network.

Network — IPv6
Current IPv6 Addresses: Displays the IPv6 addresses assigned to the
unit. An IPv6 Link-Local address will be configured automatically.
Addresses can also be configured by the router through Router
Advertisements.

Static IPv6 Address: Set a unique static IPv6 address for the unit.
Configuring a static IPv6 address is optional.

Prefix Length: Set the IPv6 prefix length for the network. The default
value is 64.

IPv6 Gateway: Set the gateway IPv6 address for the network (optional).

Web Server
Web Server
HITP Port;
HTTPS Port: 243
Warning: Changing these settings may affect your ability to acoess the Fower System.
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NOTICE

Changing the web server port numbers may cause loss of
communication with the unit.

The following ports may be changed within a range of 1 to 65,565, if
required.

HTTP Port: Set the port used for HTTP traffic between the unit and the
browser. The default HTTP port is "80", and if this is changed, the new
HTTP port number must be appended to the URL used to access the
unit (e.g., use URL "http://192.168.0.180:8000" for IP address
"192.168.0.180", port "8000").

Setting the HTTP Port to zero will disable HTTP access to the unit.

HTTPS Port: Set the power used for HTTPS traffic between the unit and
the browser. The HTTPS (HTTP Secure) protocol uses encrypted data
transfer between web browsers and servers for higher security. The
default HTTPS port is "443". Append any changed HTTPS port to the
end of the URL for the unit.

To access the unit through a secure HTTPS connection, use "https://" at
the start of the unit's URL (e.g., "https://192.168.0.180:8888" for IP
address "192.168.0.180", HTTPS port "8888").

Setting the HTTPS Port to zero will disable HTTPS access to the unit.

SNMP

SNMP

Enable SNMP: O
SNMP Version:

Enable SNMP Write Access:

SNMP Control Access:

SNMP Contact Information:

v1/v2c Settings:
Read Community: public
Write Community: write

V2 Settings:
User Name:
Authentication Protocol:
Authentication Password:
Privacy Protocol:

Privacy Password:

The SNMP MIB file for this device can be downloaded [ HERE ].
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SNMP (Simple Network Management Protocol) is an industry standard
protocol for network management software. Enabling the SNMP function on
the unit will allow standard SNMP management software to connect to the
SNMP agent running on the unit and read real-time system information such
as bus voltage, and channel currents. The unit can send SNMP traps to the
external management software when an alarm or fault occurs.

The information available from the SNMP agent is described in a MIB
(Management Information Base) file, which can be downloaded from the
ICT website: https://ict-power.com/resources/tools-utilities/.

The MIB file can also be downloaded from within the GUI. There are links
in the SNMP section of the Communications Network Setup tab and on the
Help tab. The unique unit MIB file must then be imported into the external
SNMP management software.

Enable SNMP: Select this checkbox to enable the SNMP agent. The
default setting is Disabled.

SNMP Version: Set the SNMP version (v1/v2c, v3, or All) supported by
the SNMP agent. If "All" is selected, all SNMP versions will be supported
simultaneously. The appropriate settings for the selected SNMP version
will need to be configured.

Enable SNMP Write Access: Select this checkbox to enable remote
SNMP control of the system output and individual LDM output channels.
If this box is unchecked, all information available from the SNMP agent
will be read-only.

SNMP Control Access: Set the level of unit control that is allowed
through SNMP. This setting is only available if Enable SNMP Write
Access is enabled.

e Output Control: Allows remote SNMP control of the system output
and LDM channel outputs only.

e Full Device Control: Allows SNMP client to set all unit settings
through SNMP. This setting requires a different MIB file which can
be downloaded from the ICT Website: https://www.ict-
power.com/resources/tools-utilities/.

SNMP Contact Information: Set contact information, such as an
operator name and phone number for the unit, which can be read via
SNMP queries (this information is optional).
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v1/v2c Settings

Read Community: Enter the community string/password here for read-
only SNMP access. The default read community string is "public".

Write Community: Enter the community string/password here for
read/write SNMP access. The default write community string is "write".

NOTE: The community strings should be changed to unique passwords
before enabling SNMP, as the defaults are well known.

v3 Settings
User Name: Set the username for SNMPv3 access.

Authentication Protocol: Set the SNMPv3 authentication protocol
(None, MD5, or SHA).

Authentication Password: If an authentication protocol is selected, set
the authentication password.

Privacy Protocol: Set the SNMPv3 privacy protocol (None, or AES).

Privacy Password: If a privacy protocol is selected, set the privacy
password.

SNMP Traps

SNMP Traps

Trap Version:
Trap Community:

[public:

Trap User Name:

Authentication Protocol:

Authentication Password:

Privacy Protocol:

Privacy Password:

Trap IP Addresses: [ |

Trap Version: Set the SNMP version (v1 or v3) for SNMP traps sent
from the system. The appropriate settings for the selected SNMP version
will need to be configured.

Trap Community: Set the community string/password that will be sent
with all SNMPv1 traps. Some trap receivers can filter based on Trap
Community. This field is only used for v1 traps.
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Trap User Name: Set the username for SNMPv3 traps. This field is only
used for v3 traps.

Authentication Protocol: Set the authentication protocol for SNMPv3
traps (None, MD5, or SHA).

Authentication Password: If an authentication protocol is selected, set
the authentication password for SNMPvV3 traps.

Privacy Protocol: Set the privacy protocol for SNMPv3 traps (None, or
AES).

Privacy Password: If a privacy protocol is selected, set the privacy
password for SNMPv3 traps.

Trap IP Addresses: Set the IP addresses for up to two devices that will
receive SNMP traps from the unit.

NOTE: Save Settings before selecting a different tab.

4.7.3 E-MAIL SETUP

Use this tab to configure all e-mail settings to enable automatic e-mail
notifications directly from the unit. The information required for this is
available from the Network Administrator, or Internet Service Provider (ISP).

Modular Power System
Madular Pover Series 2 {481)
l/ The Power of Reliability o e 1o 10808
Frmasare: 10,55
[ Logout ]
SETTINGS & CONTROL

BASIC SETUP NETWORK SETUP E-MAIL SETUP USER SETUP MAINTENANCE

System

Power Modules

Communications - E-mail Setup
Battery Backup

Load Distribution E-mail

SMTP Server:

e

SMTP Server requires SSL:
Help

Alarms I

Sender E-mail Address:
Recipient E-mail Addresses:

SMTP User Name:
SMTP Password:
Minimum E-mail Interval: 0 minute(s)

Use commas to separate multipl nt E-mail Addresses,

Leave the SMTP User Name &

ank if the SMTP Server does not requira authentication.

E-mail
SMTP Server: Set the name or the IP address of the SMTP server used
for sending outgoing e-mail (e.g., “smtp.gmail.com”).

SMTP Port: Set the port used by the SMTP server. The default setting
is 25.
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SMTP Server requires SSL: Select this checkbox if the SMTP server
requires an encrypted SSL connection. This box should normally be
checked if the SMTP port used by the SMTP server is 465. If the SMTP
server uses STARTTLS (normally port 587), this box should be
unchecked.

Sender E-mail Address: Set an e-mail address that will appear as the
sender for all e-mail notifications sent from the unit.

Recipient E-mail Addresses: Set one or more e-mail addresses that
are to receive all e-mail notifications from the unit. Use commas to
separate multiple addresses.

NOTE: This field can also be used to send text message notifications to
a phone (see Section 7.7).

SMTP User Name: Set an SMTP user name here, if required by the
SMTP server. Leave this field blank if the server does not require
authentication.

SMTP Password: Set an SMTP password here, if required by the SMTP
server. Leave this field blank if the server does not require
authentication.

Minimum E-mail Interval: Set a minimum interval in minutes (0—-60
minutes) between e-mail notifications. This time interval is used to
prevent an un-intended flood of e-mail alarm notifications that could
occur when an alarm limit is incorrectly configured, for example. The
default setting is 0.

General E-mail Notifications

General E-mail Notifications

Send an E-mall Natification when:

AC Input Power is lost:

A Power Module failure occurs:
A Module is offline:

System Current Limit is triggerad:
Intelligent Controller Module reset:

The Metwork Watchdeog triggers:
Scheduled Power Cycle ocours:

Set these options to receive an e-mail when one or more of these events
occurs:
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AC Input Power is lost: Select this checkbox to receive an e-mail
notification when the AC input drops below a functional level.

A Power Module failure occurs: Select this checkbox to receive an e-
mail notification when any of the installed Power Modules stop
functioning.

A Module is offline: Select this checkbox to receive an e-mail
notification when a module loses communication with the ICM.

System Current Limit is triggered: Select this checkbox to receive an
e-mail notification when the "Total System Current" hits the "Current
Limit".

Intelligent Controller Module reset: Select this checkbox to receive an
e-mail notification of an ICM reset for any reason.

The Network Watchdog triggers: Select this checkbox to receive an e-
mail notification when the "Network Watchdog" triggers due to a loss of
the network connection.

Scheduled Power Cycle occurs: Select this checkbox to receive an e-
mail notification after a scheduled power cycle of an output has occurred.

NOTE: Save Settings before selecting a different tab.

4.7.4 USER SETUP

Use this tab to set up and configure the usernames and passwords for up
to 10 users. Set the level of access to the unit settings allowed for each
user. Click on the Save Settings button at the bottom of the page to save
any password changes.

The unit has no password assigned by default, so an Administrator
password should be assigned to the unit for improved security.

User Accounts
Shows the User Name and Access Level.

Edit User
Select to edit an existing user account. Set the access level for each user.
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Modular Power System
Modular Power Se 2 (48V;
1 The Power of Reliabilty s som e a0
Frmrare: w053
Logout |
SETTINGS & CONTROL

BASIC SETUP NETWORK SETUP E-MAIL SETUP USER SETUP MAINTENANCE

System

Power Modules

Communications - User Setup
Battery Backup

Load Distribution

User Accounts

Alarms

User Name: Access Level:
admin Administrator ol User
Help
Add New User

Copyright © 2025 Innovative Circuit Technology Lid.

Record the new password(s) for future access. If the
Q Administrator password is lost the unit must be reset to return the
votice | Password to the blank default setting, causing loss of all other
user settings (see Section 3.3).

Access Level: Set the access level:

o Administrator: This level has full access to the unit settings and can
set up users and change passwords ("admin" is the default user).

e Control: User has read-only access to the unit, but can enable or
disable the outputs, and change some of the basic settings.

o View-Only: User can only view status, cannot change any settings.

SETTINGS & CONTROL

BASIC SETUP NETWORK SETUP E-MAIL SETUP USER SETUP MAINTENANCE

System

Power Modules

Communications - User Setup
Battery Backup

[P — Edit User
Alarms User Name: user
e Leve —
Password: [ |

Help

Password (confirm): [ ]

Use a password length of 8 to 32 characters. Passwords are case sensitive.

Confirm Changes

Enter your current Administrator user name and password ta confirm changes.

User Name: [ ]

Password: [ ]

Save User Settings Delete User

Password: Enter the new password for the chosen user.

Password (confirm): Re-enter the new password to confirm the entry.

855-347-000_Rev1.03_Instruction Manual Page 96 of 112



// The Power of Reliability Modular Power Series 2

Confirm Changes
User Name: Enter admin user name to confirm these changes are valid.

Password: Enter the admin password to confirm the changes are valid.

Add New User
User Name: Set user name.

Access Level: Set access level.
Password: Set password.

Password (confirm): Confirm password.

M
f The Power of Reliability e
Frmware:

SETTINGS & CONTROL
BASIC SETUP NETWORK SETUP E-MAIL SETUP USER SETUP MAINTENANCE

Communications - User Setup

Add New User

User Name: ]

Password: .
— Password (confirm): |

U2 3 PISTWANE IBngth Of B £0 32 CRATICIarE. FACSWORDE 3re Case SANSTNE.

Confirm Changes

Enter your current Administratar user name and passward ta confirm changes

User Name: [ ]

Password: [ |

s

Confirm Changes
User Name: Enter admin user name to confirm these changes are valid.

Password: Enter the admin password to confirm the changes are valid.

Add User to save and return to the previous screen.
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4.7.5 MAINTENANCE
Use this tab to reset the unit (soft reset), restore the factory default settings,
or send a test e-mail to verify e-mail functionality.

Modular Power System
Madular Bover Series 2 (48V)
[/ The Power of Reliability e i5aias 003
Frmiare: V0.5
[ Logout ]
SETTINGS & CONTROL

BASIC SETUP NETWORK SETUP E-MAIL SETUP USER SETUP MAINTENANCE

System

Power Modules

Communications - Maintenance
Battery Backup

Load Distribution

Reset Intelligent Controller Module

Alarms

Communications

This will reset the Intelligent Controller Module without interrupting DC power to the output
terminals on the Power System. Alarms will be cleared. Existing settings are maintained.

Reset Intelligent Controller Module

Select the "Reset" button to restart the ICM. The LDM channel output states
will be restored according to the "Output State after Power Loss" setting for
each output on the "Output Setup" page. All other settings are maintained
during the reset.

Restore Factory Default Settings

Restore Factory Default Settings

This will restore ALL settings to the original factery defaulk values, including all passwords,
System DC output will be enablad.

Remote communications may be lost.

On-site reconfiguration may be required,

To reset only the IP addr\e =z and Administrator password to the original default values, ==l
"Reset Comm Settings" in the LCD menu on the front of the Intelligent Controller Medule.

[=

Select the "Restore" button to restore all settings to the original factory
default values, including the user passwords. To restore the network
settings and passwords only, see the Password Reset section (this feature
is only available to the system Administrator) (see Section 3.2.6).

Q Restoring the unit to Factory Default settings may cause loss of
network communications due to loss of custom changes to any
NOTICE | network settings.

To reset only the IP address and Administrator password to the original
default values, select "Reset Comm Settings" (see Section 3.2.6) in the front
display panel menu.
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Export and Import Settings

Export and Import Settings

Export the current configuration of the Power System to a file, er import a previously saved
configuration file,

Manage Seftings

Select the "Manage Settings" button to access the Export and Import
Settings page shown below. Use this page to export all system settings to
an encrypted .cfg file which may be imported into other units to speed
configuration. The export does not include Administrator password, Network
nor Web Server settings. Use the Import Settings section on other systems
to locate this file and then import it to any other Modular Power Series 2.

Export and Import Settings

Export Settings

Save all settings to a configuration file:

Export Settings

Import Settings

Import settings from a previously saved configuration file:

Select a ".cfg" file below, then click the "Impert Settings" button.
The unit will restart automatically after the import is complete.

Importing settings will overwrite all current settings
(except for Administrator password, Network and Web Server settings).

Configuration File: | Choose File | No file chosen

Impert Settings

Copyright © 2025 Innovative Circuit Technology Ltd.

Security Certificates

Security Certificates

Install SSL/TLS certificates for secure HTTPS access.

Manage Certificates

Select the "Manage Certificates" button to access the Manage Certificates
page shown below. Use this page to import a new HTTPS Security
Certificate to replace the default certificate. Both the Certificate File and
Private Key File must be imported individually in PEM format. An optional
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Private Key Password can be entered if the Private Key is password
protected.

Manage Certificates

Certificate & Key files must be PEM formatted.

Certificate changes will take effect after Intelligent Controller Module reset.

HTTPS Security Certificate

Security Certificate: Factory Default

Certificate File: Choose File | No file chosen
Private Key Password: |
Private Key File: Choose File | No file chosen

Copyright © 2025 Innovative Circuit Technology Ltd.

After a certificate has been successfully imported, a "Delete" button will be
available which will erase the imported certificate.

The Intelligent Controller Module must be restarted before any certificate
changes will take effect.

Firmware Update

Firmware Update

Update the Power System with the latest firmware,

Update Finmware

Download the latest Modular Power Series 2 firmware file from the ICT
website (ict-power.com) to a local computer. Select the "Update Firmware"
button to access the Firmware Update page shown below.

Use this page to update the ICM and other module firmware on the power
system.

Update the control module by clicking the "Choose File" button to link the
downloaded firmware then click the "Update Now" button. Note that the
system settings will not be changed. Do not remove AC power during the
update process.
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Firmware Update

Update Intelligent Controller Module

To update the Intelligent Controller Module firmware:

1. Download the latest firmware from ict-power.com

2. Extract the firmware file to your local disk. Firmware files have 2 ".cry” extension.

3. Select the firmware file below, then dick the "Update Now" button to begin the update.

Do not disconnect power to the device during the update!

The device restarts automaticzally after the update has completed,

Firmware File: | Chooze File | No file chosen

Update Installed Modules

Update the firmware on other modules installed in the Power System.

Update Module Finrmware

Cogyright @ 2025 INNovative CIrcult Tecn

a Updating the ICM firmware will delete the current log files.

Download the logs before updating the ICM firmware.
NOTICE

Update other modules by Selecting the "Update Module Firmware" button
to access the Module Firmware Update page shown below.

Module Firmware Update

To update the firmware of an installed module:

1. Ensure that AC power is connected, and the system DC output is enabled

2. Select the module to be updated, then click on the "Set" button

3. Select the firmware file, then click the "Update Now" button to begin the update.

Do not disconnect power to the system during the update!

During the update, the selected module will go offline and will not deliver DC power.

Module:

Set

Selected Module: 1

Current Firmware Version: v1.54

Firmware File: | Choose File | Mo file chosen

Update Now

Copyright © 2025 Innovative Circuit Technology Ltd.
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Select the module to be updated by using the drop-down menu and clicking
"Set" button (refer to Figure 24 for the module number identification). The
Selected Module field and Current Firmware Version field will then be
updated with the information from the selected module.

-:1 ; - 4!
-1-1-1-8

Figure 24. Module Number Identification

Click the "Choose File" button and link to the update firmware then click the
"Update Now" button. The upgrade will take up to 3 minutes to complete.

Do not remove or insert any modules or disconnect power to the
Q Modular Power Series 2 while the upgrade is in progress, or the
NoTice | unit may become unusable.

"Update Complete" will be displayed after the upgrade successfully
completes.

Modular Power System

Modular Power Series 2 (48Y

I/ The Power of Reiiability e e
0.55.1

[ Logout ]

System

Module Firmware Update
Power Modules

Battery Backup Updating Module #1 Firmware:

Load Distribution

Update Complete.

Alarms
Communications

Help Ok

Repeat this process for each module that is to be updated.

Send Test E-mail

Send Test E-mail

This will send a test e-mail using the settings on the E-mail Setup page.

Send Test E-mail

Select the "Send Test E-mail" button to send a test e-mail to the e-mail
recipients listed on the E-mail Setup page (see Section 4.7.3).
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Ping Diagnostics Tool

Ping Diagnostics Tool

Use this tool to verify connectivity to any network device.

Use this feature to verify connectivity of any network connected unit. Enter
the hostname or IP address of the target device, and then click the "Ping"
button to check if the device is active.

4.8 Help
This tab has helpful links to ICT’s website.

Instruction Manual
Click the "HERE" button to download the ICT Modular Power Series 2
Instruction Manual from ICT’s website.

SNMP
Click the "HERE" button to download the SNMP MIB file.

W The Power of Reliability

System

Help
Power Modules

Battery Backup Instruction Manual

Load Distribution

Click [ HERE ] to download the ICT Modular Power Series Instruction Manual from the ICT website.
Alarms

Communications

The SNMP MIB file for this device can be downloaded [ HERE ].

5.0 OPERATION: PARALLEL (Not applicable)

6.0 OPERATION: STANDARD POWER SHELF
(Not applicable)
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7.0 FAQs

7.1 How do | connect the temperature sensor to the
battery?

e Mount the sensor to the mid-level side of the middle battery in a
set using the adhesive backed clip.
e See step # 3 of Section 2.8 for more information.

7.2 What information do | need to set up my battery?
Review the battery manual for the correct settings to enter into the GUI
to ensure that the battery is correctly configured and to avoid future
issues.

7.3 Why are Net Ah count, Run Time Remaining and SOC
blank?
e The unit requires the battery to be running at full charge for at least
8 hours with lead-acid, or 1 hour with lithium-ion for the battery net
Ah and Run Time Remaining to be displayed.
e See Section 4.4.1 in the user manual.

NOTE: Disconnecting and reconnecting the battery will require the same
process as connecting a new battery to the unit.

7.4 How do | configure a router?
To set up the power system with remote internet access when it is
located behind a router, Port Forwarding will need to be enabled on the
router to forward incoming HTTP or HTTPS ftraffic to the local IP
address of the unit. Refer to the router's user manual for instructions on
how to configure Port Forwarding.

7.5 How do | access the web-based configuration utility?

e Check the correct IP address for the system by downloading and
running the ICT IP Address Discovery tool from http://www.ict-
power.com/tools-utilities/.

e Check the network cable connections to the unit and the network.

e Ensure the network card settings on the computer are configured
for accessing the IP address of the Modular Power Series 2. To
access a unit with the default IP address of 192.168.0.180 the
typical network settings for the computer are:

o IP Address: 192.168.0.100
o Subnet Mask: 255.255.255.0
o Gateway: 192.168.0.1
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If the HTTP port of the unit has been changed, append the new port
number to the URL used to access the unit (see Section 4.7.2). See
the Password Reset Section (see Section 4.7.5) for details on how
to reset the port number to the factory default value.

If the network switch allows the user to manually configure port
speed and duplex settings, turn-on "Auto Negotiation" for the
switch port that the unit is connected to.

If VLAN is enabled, check that the VLAN ID configured on the unit
matches the VLAN ID set on the user’s network. After any changes
to the VLAN configuration, make sure to restart the controller to
have the changes take effect.

7.6 How do | receive e-mails from the unit?

See Section 4.7.3 E-MAIL SETUP.

Verify that the "Send E-mail" checkboxes are selected for any alarm
conditions for which the user wishes to receive e-mail notifications.
Verify the e-mail settings by going to the
"Communications/Maintenance" tab on the unit’s GUI and clicking
on the "Send Test E-mail" button, to send a test message to the
designated recipient addresses. The "Send Test E-mail" page will
show an error message if the system is unable to send the e-mail.
Check on the "Communications/E-mail Setup" tab and ensure that
the "SMTP Server" field is the correct address for the e-mail
provider, and that the "SMTP Port" is correct (Port should be 25 for
most servers).

If the SMTP server requires SSL encryption, ensure that the "SMTP
Server requires SSL" checkbox is ticked. Otherwise leave it blank.
If the SMTP server requires authentication, ensure that the "SMTP
User Name" and "SMTP Password" fields are correctly entered.

7.7 How do | receive text message alarm notifications?
The unit can send alarm notifications to a cell phone by configuring the
alarm e-mails to be sent to the mobile phone service provider.

To use this feature, check with the user’'s mobile phone service provider
to confirm whether email-to-text messaging is supported and to obtain
the correct address format. Alternatively, third-party email-to-SMS
services may be used to deliver text message notifications.

7.8 How do | upgrade the firmware?
On the ICT website, click on Resources > Product Firmware and select
the product. Download the latest firmware. In the ZIP file will be a
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README document with step-by-step instructions or see section
"Firmware Update" in Section 4.7.5.

NOTICE

Updating the ICM firmware will delete the current log files.
Download the logs before updating the ICM firmware.

7.9 How do | reset the password?
See Section 3.3.

7.10 Why don’t | see the BMS RS-485 Communication
section?
e If 12-volt or 24-volt Power Modules are installed in the system,
the BMS RS-485 Communication section will not be shown.
e The BMS RS-485 Communications are currently supported only
for 48-volt batteries from the following brands: Cyclone, EG4 LL,
Narada and Power Stage Solutions.

7.11 | have enabled BMS communication, but | cannot see

the information of the connected batteries.

e Ensure battery communication cable is properly installed.

o Check that the RJ-45 connector is connected to the RJ-45 port
(lower port) on the rear panel.

e Check that the RS-485 end of the cable is connected to the RS-
485 port on the battery.

7.12 How do | log out of the GUI?
To log out of the ICT Modular Power Series 2 GUI, click on the Logout
link on the top right of the browser window. The system will also
automatically log off the user after 20 minutes of inactivity.
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8.0 PRODUCT SPECIFICATIONS

8.1 Electrical Specifications

Table 31. Overall Electrical Specifications

Parameters Rating
AC Input Nominal Rating 120/ 240 VAC; 50 / 60 Hz
AC Input Operating Range 108 to 264 VAC
AC Input Maximum Range 90 to 300 VAC
Input Power Factor (typical) 0.99
Efficiency Up to 95%
Output V Line Regulation +/- 0.1%

RJ45 10/100/1000 BASE-T port (IPv4, IPv6,
VLAN, HTTP, HTTPS, SMTP, DNS, TCP, UDP,
ICMP, DHCP, ARP, SNMP v1/v2c/v3, SNTP
Protocols)

Network Communication

Password protection, SSL encryption for HTTPS

Network Security and SMTP (TLS 1.3)

Table 32. Power Module Specifications (cont'd on next page)

Power ICT ICT ICT ICT ICT
Parameters Shelf 700- 700- 1000- 1500- 1500-
12PM 24PM 48PM 24PM 43PM
AC Input Current (Ams 32A 35A 35A 50A 80A 8.0A
at 230 VAC) max max. max. max? max. max.
AC Input Current (Arms 40 A 70A 70A 10.0 A 8.0A 8.0A
at 115 VAC) max max. max. max® max. max.
Output Voltage'
(Nominal Battery float ) 13.8 27.6 55.2 27.6 55.2
Voltage) VvVDC VDC VDC VDC VDC
(+/- 0.5%)
Output Voltage Range ) 11.5-15.5 | 23-31 46-60 23-31 46-62
(adjustable) vDC VDC vDC vDC VvDC
Output Power (max) 4,500 700 700 1,000 1,500 1,500
(230 VAC) @ N+1 W w W w W W
Output Power (max) 3,000 700 700 1,000 900 900
(115 VAC) @ N+1 W w W w W W
Output Current
(continuous) (230 VAC) 162 A 50 A 25A 18 A 54 A 27 A
@ N+1

855-347-000_Rev1.03_Instruction Manual Page 107 of 112



// The Power of Reliability

Modular Power Series 2

Power ICT ICT ICT ICT ICT
Parameters Shelf 700- 700- 1000- 1500- 1500-
12PM 24PM 48PM 24PM 48PM
Output Current
(continuous) (115 VAC) 150 A 50 A 25A 18 A 32A 16 A
@ N+1
Output Derating 2% / °C (above 50°C)
Efficiency (peak) - 90% 91% 91% 94% 95%
Output Noise ) 30 30 60 40 60
(max MVims) MVims MVims MVims MVims MVims
Output V Load } o o o o o
Regulation 1.7% 1.7% 1.2% 1.7% 1.2%

' Actual operating point may be lower due to battery charge requirement.

2 Current draw when in power saving mode: <15 mA.
3 Current draw when in power saving mode: <30 mA.

Table 33. Battery Management Module Specifications

Power ICT ICT ICT ICT ICT
Parameters System 700- 700- 1000- 1500- 1500-
y 12PM 24PM 48PM 24PM 48PM
BMM Max Battery
Current (per input) 100 A ) ) ) ) )
BMM Max total Battery
Current through LVD 150 A ) ) ) . )
BMM LVD Threshold V ) 105V 21V 42V 21V 42V
(Default)
BMM LVD Reconnect V - 125V | 25v | 50V | 25V | 50V
(Default setting)
BMM idle DC Power <“1W ) } _ _ _
Draw'

Meter Accuracy ; _10

(Voltage) BMM voltage readings +/-3%

Meter Accuracy BMM current readings +/-5%, or
(Current) +/-1 A if current reading is less than 20 A

" AC mains power off; backup battery connected; LVD open.
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Table 34. Load Distribution Module Specifications

Parameters

Rating

OQutputs per LDM

4 (normally closed)

Max Output Rating (12, 24, or 48 V)

25 A continuous

Voltage Range

10-65 VDC

Channel Current Monitoring

+/-5% accuracy

8.2 Physical Specifications

Table 35. Physical Specifications

Parameters

Configuration

Output Grounding

Power Modules are floating, may be connected with
positive or negative ground'

Alarm Output

Form-C dry contact, 0.5 A 60 VDC max
(voltage-free contact)

DC Connectors: (Output, Battery)

Bus Bar, 5/16-inch bolt hole

Load Distribution Module (LDM)
Connectors

8-terminal push-in cage clamp style, 10-24 AWG

Alarm Output Connector

3-pin removable plug, cage clamp type 16—24 AWG

Alarm Input, Bat temp sense
Connector

7-pin removable plug, cage clamp type 16—24 AWG

AC Input Connector

3-pin removable plug, cage clamp type 8-22 AWG

Operating Temperature Range

-30 to +60°C?

Storage Temperature Range

—-45to +85°C

Humidity

(Operating) 10-90% (non-condensing)
(Storage) 5-95% (non-condensing)

Cooling

Load controlled fan on Power Modules

Optional BMM and LDM modules are available in positive (-48 volts) or negative (+12/24 volts) ground

configuration. Specify at time of ordering.

2 Ambient Temperature. De-rate output 2% per °C above 50°C.
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Table 36. Heat Dissipation

Module Rating
IPS 10 BTU/hr
ICT700-12PM 266 BTU/hr
ICT700-24PM 237 BTU/hr
ICT1000-48PM ES%TI;J_I/_PU/geower save mode)
ICT1500-24PM 327 BTU/hr
ICT1500-48PM 270 BTU/hr

10 BTU/hr (idle)
287 BTU/hr (150 A; Battery Voltage: 54 VDC)

10 BTU/hr (idle)
200 BTU/hr (25 Alchannel; System Voltage: 55.2 VDC)

BMMD

LDM

8.3 Regulatory Specifications
Table 37. Regulatory Compliance

Category Certification
Eﬁg};;nmﬁi't'zméﬁ'fgs' UL/CSA 62368-1, ICES-003, FCC Part 15/B, EN 61000-6-
munity, 2, EN 61000-6-3, EIC 61000-4-5, CE, RCM and RoHS
(700 W)
Safety, EMC-Emissions, UL/CSA 62368-1, ICES-003, FCC Part 15/B, EN 61000-6-
EMC-Immunity, RoHS 1, EN 61000-6-3, EIC 61000-3-2, EIC 61000-3-3, CE,
(1,000 W) RCM and RoHS

Safety, EMC-Emissions,
EMC-Immunity, RoHS
(1,500 W)

UL/CSA 62368-1, ICES-003, EN55032, EN 61000-3-2,
EN 61000-3-3, IEC 61000-4-5, CE, RCM and RoHS

" EMC specifications are valid for 24/48 VDC models only; 12 VDC models are designed to meet these
specifications.

8.4 Mechanical Specifications

Table 38. Dimension and Weight

Physical Property Value
Dimension - L x W x H 16.3x19.0x 1.7 in. (414 x 483 x 44 mm)
Weight 18 Ibs. (8.2 kg)" maximum

" Weight of unit as shipped with BMMD and LDM. No Power Modules.
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Figure 25. Dimensions
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9.0 GLOSSARY

1RU
2RU
A, amps
Arms
AES
Ah
ANSI
ARP
AWG
BMM
BMMD
BMS
BTU
Csv
DHCP
DNS
FCC
GUI
HTTPS
Hr

Hz
ICES
ICM
ICMP
1ISO
ISP
LDM
LVD
MAC
MIB
NEC
OEM
OLED
PEM
RMA
RoHS
SHA
SLA
SMTP
SNMP
SOH
SOC
TCP
TCP/IP
TLS
UDP

VAC
VvDC
VLAN
Vrms

One Rack Unit; 1.75-inch (44.55 mm) of rack height

Two Rack Unit; 3.5-inch (89 mm) of rack height
Amperes

Amperes (Root Mean Square)
Advanced Encryption Standard
Ampere-Hours

American National Standards Institute
Address Resolution Protocol
American Wire Gauge

Battery Management Module

Dual Battery Management Module
Battery Management System

British Thermal Unit
Comma-Separated Values

Dynamic Host Configuration Protocol
Domain Name System

Federal Communications Commission
Graphical User Interface

Hypertext Transfer Protocol Secure
Hour

Hertz

Interference-Causing Equipment Standard
Intelligent Control Module

Internet Control Message Protocol
International Organization for Standardization
Internet Service Provider

Load Distribution Module

Low Voltage Disconnect

Media Access Control

Management Information Base
National Electrical Code

Original Equipment Manufacturer
Organic Light-Emitting Diode

Privacy Enhanced Mail

Return Material Authorization
Restriction of Hazardous Substances
Secure Hash Algorithms

Sealed Lead-acid

Simple Mail Transfer Protocol

Simple Network Management Protocol
State of Health

State of Charge

Transmission Control Protocol
Transmission Control Protocol/Internet Protocol
Transport Layer Security

User Datagram Protocol

Volts

Volts, Alternating Current

Volts, Direct Current

Virtual Local Area Network

Volts (Root Mean Square)

Watts
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Find the latest version of this manual here:
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