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IMPORTANT SAFETY INSTRUCTIONS SAVE THESE INSTRUCTIONS

This manual contains important instructions that you should follow during installation and
maintenance of the UPS and batteries. Please read all instructions before operating the equipment
and save this manual for future reference.

CONSIGNES DE SECURITE IMPORTANTES CONSERVER CES INSTRUCTIONS

Ce manuel comporte des instructions importantes que vous étes invité a suivre lors de toute
procédure d'installation et de maintenance des batteries et de I'onduleur. Veuillez consulter
entierement ces instructions avant de faire fonctionner I'équipement et conserver ce manuel afin
de pouvoir vous y reporter ultérieurement.

Eaton, Powerware, and Mini-Slot are registered trademarks and ConnectUPS is a trademark of Eaton
Corporation or its subsidiaries and affiliates. Modbus is a registered trademark of Schneider Electric. National
Electrical Code and NEC are registered trademarks of National Fire Protection Association, Inc. All other
trademarks are property of their respective companies.

©Copyright 2013-2015 Eaton Corporation, Raleigh, NC, USA. All rights reserved. No part of this document may
be reproduced in any way without the express written approval of Eaton Corporation.
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Chapter1 Introduction

The Eaton® 93PM 20-100 kW uninterruptible power supply (UPS) is a true online, continuous-duty,
transformerless, double-conversion, solid-state, three-phase system, providing conditioned and uninterruptible
AC power to protect the customer's load from power failures.

The Eaton 93PM 20-100 kW online power protection system is used to prevent loss of valuable electronic
information, minimize equipment downtime, and minimize the adverse effect on production equipment due to
unexpected power problems.

The Eaton 93PM 20-100 kW UPS continually monitors incoming electrical power and removes the surges,
spikes, sags, and other irregularities that are inherent in commercial utility power. Working with a building's
electrical system, the UPS system supplies clean, consistent power that sensitive electronic equipment
requires for reliable operation. During brownouts, blackouts, and other power interruptions, batteries provide
emergency power to safeguard operation.

The Eaton 93PM 20-100 kW UPS is available with one, two, or three Uninterruptible Power Modules (UPMs)
integrated in one cabinet. Each UPM is rated for a maximum of 50 kW. The system maximum rating is 100 kW.
To deliver greater reliability, UPS with two or three UPMs can provide N+1 redundancy up to a maximum of
50 kW and 100 kW respectively. Should one UPM become unavailable or require servicing, the remaining UPM
supplies the load instead of transferring to bypass.

The UPS is housed in a single free-standing cabinet, with safety shields behind the door for hazardous voltage
protection. Power wiring is installed through the bottom of the cabinet with an optional sidecar available for top
entry wiring. Figure 1-1 shows the Eaton 93PM 20-100 kW UPS and Figure 1-2 shows the Eaton

93PM 20-100 kW UPS with a left or right mounted sidecar.

NOTE Startup and operational checks must be performed by an authorized Eaton
Customer Service Engineer, or the warranty terms specified on page W-1 become
0 void. This service is offered as part of the sales contract for the UPS. Contact an
Eaton service representative in advance (a minimum two-week notice is required) to
reserve a preferred startup date.

11 UPS Standard Features
The UPS has many standard features that provide cost-effective and consistently reliable power protection. The
descriptions in this section provide a brief overview of the UPS standard features.

1.1.1  Installation Features
e Line-up-and-match or standalone configurations
« Power wiring can be routed through the bottom of the cabinet

« Battery wiring can be run internally through the left or right sides of the UPS cabinet in line-up-and-match
configurations

» Easily accessible mechanical terminals located at the bottom front of the cabinet reduce installation time

« Control wiring can be routed through the top or bottom of the UPS cabinet, or through the left or right sides
of the UPS cabinet in line-up-and-match configurations

o Built-in casters for easy cabinet placement

« Cabinet bolt holes are provided for permanently mounting the UPS using optional front and back or left and
right side floor mounting bracket kits.

Eaton 93PM UPS (20-100 kW, 480V — 100 kW Frame) Installation and Operation Manual  P-164000227—Rev5 www.eaton.com/powerquality 1-1
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1.1.2 Control Panel

The control panel, located on the front of the UPS, contains a color liquid crystal touch screen display (LCD) and
a horizontal row of LED indicators to control the operation of the UPS and to display the status of the UPS
system. See Chapter 6, “UPS Operating Instructions,” for additional information.

11.3 Customer Interface

« Building Alarm Monitoring — Up to five inputs in the UPS are available to connect the facility's alarm
system contacts. Some system configurations may limit the number of inputs available. The UPS uses
these inputs to monitor the building alarms in addition to the UPS status. See Chapter 7, “Communication,”
for additional information.

« Alarm Contact — One alarm contact is provided for connection to equipment at the facility, such as a light,
an audible alarm, or a computer terminal. The equipment connected to this contact alerts you to a UPS
alarm. See Chapter 7, “Communication,” for additional information.

* Minislot Communication Bays — Four communication bays are standard equipment. One to four optional
Minislot® connectivity cards can be installed in the UPS at any time. Minislot cards are quickly installed at
the front of the UPS and are hot-pluggable. See Chapter 7, “Communication,” for additional information.

1.1.4 Energy Saver System Mode

The 93PM Series UPS offers an Energy Saver System (ESS) mode that maximizes efficiency by eliminating
unnecessary power conversion when the commercial power source is within acceptable voltage and frequency
limits. In this mode, the UPS is actively monitoring the critical bus and instantly and seamlessly transitions to
double-conversion mode (inverter online) if a commercial electrical power brownout, blackout, overvoltage,
undervoltage, or out-of-tolerance frequency condition occurs. See Chapter 6, “UPS Operating Instructions,” for
additional information.

1.1.5 Internal Redundancy

To deliver greater reliability, the Eaton 93PM UPS can be configured for internal redundancy. When configured,
the UPS automatically becomes redundant if the load is at or below the capacity of the UPMs minus the
capacity of one UPM. Under normal conditions the UPMs in the UPS share the load equally. If one or more
UPMs becomes unavailable and the load is at or below the capacity of remaining UPMs, the remaining UPMs
supply the load instead of transferring to bypass.

1.1.6  Advanced Battery Management

Advanced Battery Management (ABM) technology uses sophisticated sensing circuitry and a three-stage
charger. The charger is a high-frequency, |GBT-based power conversion stage that extends the useful service
life of UPS batteries by isolating the battery from the electrical environment, except for periodic charging or
reserve mode operation. ABM also protects batteries from damage due to high current charging and inverter
ripple currents. Charging at high currents can overheat and damage batteries.

ABM extends battery life by keeping the batteries charged and performing periodic battery testing. The battery
test checks the batteries by transferring to battery mode. During the test the battery voltage is constantly
monitored to determine Battery Health. ABM is intended for VRLA style batteries.

An ABM charging cycle starts with the charger driving the battery voltage at maximum current limit, to a battery
charge level of 2.30 volts/cell. The time it takes for the voltage to reach to the battery charge level is saved as
the battery charge time. If the battery charge time exceeds 24 hours, an alarm sounds.

When the battery reaches the float level, the battery is charged at the float level for 48 hours. Due to charger
capability, some battery cabinet configurations extend float level to 72 hours. Twenty-four hours into the float
period, a series of battery tests are performed to check the battery health. The float level charge continues after
a successful test.
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After initial startup, the battery run time on the front panel display indicates two minutes. After the 24-hour float
charging period and automated battery testing, the actual battery run time is determined and the actual battery
run time is displayed.

After the float period is completed, the charger is disconnected and the batteries are allowed to rest for 672
hours (28 days) maximum rest time. If the battery voltage falls below the opportunity charge level of 2.1V/cell
during the first 240 hours (10 days) of the rest period, an alarm sounds.

An ABM charge cycle is initiated whenever one of these four conditions occurs since the last charge cycle:

* The batteries have rested over the maximum rest time of 672 hours.
« Accumulated discharge time is over a maximum battery discharge time of 20 seconds.

« Battery voltage is under the opportunity charge level of 2.1 volts/cell and the cabinet has been in rest mode
for longer than 240 hours.

e A SHUT command or manual front display command Initiates Battery Test

1.2  Options and Accessories

Contact an Eaton sales representative for information about the following options.

1.21 Integrated Battery Cabinet

Battery backup protection with additional runtime can be provide by equipping the UPS system with up to four
Integrated Battery Cabinets (IBCs) containing sealed lead-acid, maintenance-free batteries. The IBCs are
housed in single, free-standing cabinets designed for line-up-and-match installation, but may be installed
separate from the UPS cabinet. An external battery disconnect switch or tie point must be used when three or
four IBCs are located separate from the UPS cabinet. The IBCs may be installed on either the right or left side
of the UPS cabinet. The recommended installation location for adjacent battery cabinets is on the right side of
the UPS cabinet.

1.22 Integrated Accessory Cabinet-Distribution

The Integrated Accessory Cabinet-Distribution (IAC-D) provides power distribution with up to 2 42-pole
distribution panels or up to five 3-pole 100- 250A adjustable subfeed breakers. The IAC-D is housed in a single,
free-standing cabinet designed for line-up-and-match installation, but may be installed separate from the UPS
cabinet. The recommended installation location for an adjacent IAC-D is to the left of the UPS cabinet.

1.23 Sidecar Integrated Accessory Cabinet-Bypass

A Sidecar Integrated Accessory Cabinet-Bypass (SIAC-B) provides maintenance bypass functions. The SIAC-B
is available in two, three, or four breaker configurations enabling power to completely bypass the UPS. The UPS
can then be safely serviced or replaced without interrupting power to critical systems. The four breaker
configuration provides a convenient method for removing power from the UPS when using the maintenance
bypass to supply the load. The SIAC-B is housed in a cabinet attached to the UPS cabinet. The SIAC-B may be
installed on either the right or left side of the UPS cabinet. The SIAC-B can also be used for top entry wiring
access.

1.24 Sidecar Integrated Accessory Cabinet-Tie

A Sidecar Integrated Accessory Cabinet-Tie (SIAC-T) provides the ability to parallel up to four UPSs together for
increased capacity and/or redundant capability. The SIAC-T is housed in a cabinet attached to the UPS cabinet.
The SIAC-T may be installed on either the right or left side of the UPS cabinet. The SIAC-T can also be used for
top entry wiring access.
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1.25 Sidecar Integrated Accessory Cabinet-Tie Bypass

A Sidecar Integrated Accessory Cabinet-Tie Bypass (SIAC-TB) provides the ability to parallel two UPSs together
for increased capacity and/or redundant capability. In addition, maintenance bypass functions enable power to
completely bypass the UPS power module. The SIAC-TB is housed in a cabinet attached to the UPS cabinet.
The SIAC-TB may be installed on either the right or left side of the UPS cabinet. The SIAC-TB can also be used
for top entry wiring access.

1.26 Integrated Accessory Cabinet-Tie

An Integrated Accessory Cabinet-Tie (IAC-T) provides the ability to parallel up to four UPSs together for
increased capacity and/or redundant capability. The IAC-T is housed in a single, free-standing cabinet designed
for line-up-and-match installation, but may be installed separate from the UPS cabinet. The recommended
installation location for an adjacent IAC-D is to the left of the UPS cabinet.

1.2.7 Parallel System

NOTE All UPSs in a parallel system must have the same battery configuration. Each UPS
o requires a separate battery cabinet.

A parallel UPS system with up to eight UPSs can be installed to provide a parallel capacity and/or redundant
system. This load sharing system provides more capacity than a single UPS, and can provide backup,
depending on the load and configuration. In addition, when one UPS is taken out of service for maintenance or
is not operating properly, a redundant UPS continues to supply uninterrupted power to the critical load. A built-in
Controller Area Network (CAN) provides connectivity for system metering and operational mode control. The
parallel system consists of two to four UPSs each with a parallel CAN, and an IAC-T, SIAC-T, or SIAC-TB to act
as a tie point and to control the output.

1.28 Top Entry Wiring Sidecar

If required, a sidecar is available for top entry power wiring. The sidecar performs the function of a wireway
routing the wires to the terminals mounted at the bottom of the UPS cabinet. The sidecar can be installed on
the left or right side of the UPS cabinet.

1.29 Monitoring and Communication

Minislot Cards — Optional Minislot cards support several protocols, such as SNMP, SMTP, HTTP, Modbus®,
and TCP/IP.

See Chapter 7, “Communication,” for additional information on monitoring and communication features.

1.210 Additional Output Surge Protection

The Eaton 93PM UPS complies with ANSI 62.41 for line surges. However, if added security is required an
additional Surge Protection Device (SPD) can be installed. For