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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 and Minislot are registered trademarks of Eaton 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 2014-2017 Eaton, Raleigh, NC, USA. All rights reserved. No part of this document may be
reproduced in any way without the express written approval of Eaton.
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Chapter 1

Introduction

The Eaton® 93PM 20-50 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 20-50 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 20-50 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 20-50 kW UPS is available with one or two Uninterruptible Power Modules (UPMs) integrated
in one cabinet. Each UPM is rated for a maximum of 50 kW. The system maximum rating is 50 kW. To deliver
greater reliability, UPS with two UPMs can provide N+1 redundancy up to a maximum of 50 kW. 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 20-50 kW UPS and Figure 1-2 shows the Eaton

93PM 20-50 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

« External 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 (20-50 kW, 480V — 50 kW Frame) Installation and Operation Manual = P-164000438—Rev5 www.eaton.com/powerquality 1-1
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Figure 1-2. Eaton 93PM UPS (20-50 kW) with Left or Right Mounted Sidecar
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Introduction

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 UL 924 Auxiliary Lighting and Power Equipment Certification

93PM models are complementary listed for “UL 924 Auxiliary Lighting and Power Equipment”, which allows
alternative battery runtimes to be used.

A WARNING

Emergency Power Off (EPO) and Remote Emergency Power Off (REPO) functionality is disabled
for UPS systems configured for UL 924 auxiliary lighting. To remove power from the system, a
LOAD OFF command (see paragraph 6.3.17 or 6.4.19) must be given using the front panel controls
and all breakers opened.

1.1.7 ENERGY STAR

ENERGY STAR® certified UPS. ENERGY STAR is a U.S. government Environmental Protection Agency voluntary
program that helps businesses and individuals save money and protect our climate through superior energy
efficiency. Learn more at energystar.gov.
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1.1.8 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.

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 Internal Maintenance Bypass

The optional internal Maintenance Bypass consists of a a rotary Maintenance Bypass switch used to partially
isolate the UPS so that a limited number of components can be serviced without interrupting power to critical
systems.

1.22 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.
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1.23 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.

1.24 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.

1.25 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.

1.26 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.

1.2.7 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.

1.2.8 Parallel System

NOTE All UPSs in a parallel system must have the same battery configuration. Each UPS
0 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.

Eaton 93PM UPS (20-50 kW, 480V — 50 kW Frame) Installation and Operation Manual = P-164000438—Rev5 www.eaton.com/powerquality 1-5



Introduction

1.29 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.

1.210 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.

Remote Monitoring Device (RMD) — An optional RMD contains a touch screen status display and a local
audible alarm, allowing monitoring of the operational status and alarm condition of the UPS from virtually any
location within the facility, up to 300 feet from the UPS. Refer to the Eaton 93PM Remote Monitoring Device
(RMD) Installation and Operation Manual, listed in paragraph 1.8, for additional information.

PredictPulse™ Remote Monitoring and Management Service — PredictPulse is a subscription monitoring
and management service from Eaton that collects and analyzes data from connected power infrastructure
devices, providing us with the insight needed to make recommendations and take action on your behalf. It's
also powered by CA Technologies, bringing together the best in hardware and software. Like a second set of
eyes on your power infrastructure, PredictPulse provides 24/7 remote monitoring of alarms and system
performance (load, temperature/humidity, battery health, energy savings and service level) to reduce downtime
risk and expedite repairs. PredictPulse also shares real-time status and trend information via an online
dashboard and smartphone mobile app (Apple and Android), giving subscribers insights about past and current
performance, a list of all active alarms, and asset management data (i.e., battery date codes, last and next
scheduled service dates, firmware versions). The service notifies customers of critical alarms, supports remote
diagnostics, and facilitates smart dispatch of technicians. PredictPulse requires a Power Xpert® Gateway
Minislot (PXGMS) connectivity card in an Minislot communication bay and an Environmental Monitoring Probe
(EMP) for battery temperature/humidity monitoring. See Chapter 7, “Communication,” for additional
information on monitoring and communication features.

1.211 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 this application, a 480V Delta Style SPD Type 1
or Type 2 installed on the load side is recommended. The SPD must meet the Maximum Continuous Operating
Voltage (MCQV) for a 480V Delta Style SPD. Eaton offers a variety of SPD solutions including the Eaton SPD
Series with various kA ratings options.

1.3  Battery System

The battery system provides emergency short-term backup power to safeguard operation during brownouts,
blackouts, and other power interruptions.

1.3.1 Battery Configurations

The Eaton 93PM-50 UPS battery system can be internal to the UPS cabinet, can be an external Integrated
Battery Cabinets (IBCs), or both. The external IBCs are connected in parallel with the internal batteries to
provide extended run time. The battery system is equipped with sealed lead-acid, maintenance-free batteries.

External IBCs are available at 432V (216 cell) or 480V (240 cell). Internal batteries are only available at
432V (216 cell).

An external battery disconnect switch or tie point must be used when IBCs are located separate from the UPS
cabinet and wiring exceeds the number of battery terminals available.

A supplemental 48 VVdc shunt trip signal for an external battery disconnect device (IBCs only) is provided by the
UPS, but is not required for normal operation.
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1.3.2 Optional Thermal Sensor

Thermal runaway protection for VRLA batteries can be provided by adding an optional thermal sensor to the
internal battery section or external battery cabinet.

The sensor is wired to the thermal sensor terminal and programmed to turn the charger off when a trip signal
is received.

The thermal sensor will maintain the trip state until it is reset by service. Service should be called to inspect the
batteries and reset the sensor in case of such an event.

14  Basic System Configurations

The following basic UPS system configurations are possible:

« Single UPS with internal batteries

« Single UPS with one to four external battery cabinets

¢ Single UPS with internal batteries and one to four external battery cabinets

« Single UPS with internal batteries and accessory cabinets

« Single UPS with one to four external battery cabinets and accessory cabinets

« Single UPS with internal batteries, one to four external battery cabinets, and accessory cabinets
» Two to four UPSs each with internal batteries

« Two to four UPSs with one to four external battery cabinets for each UPS

« Two to four UPSs each with internal batteries and one to four external battery cabinets for each UPS
« Two to four UPSs each with internal batteries and accessory cabinets

« Two to four UPSs with one to four external battery cabinets for each UPS and accessory cabinets

« Two to four UPSs each with internal batteries, one to four external battery cabinets for each UPS, and
accessory cabinets

The UPS system configuration can be enhanced by adding optional accessories such as a Remote Emergency
Power-off (REPO) control or Minislot communication cards.

15  Using This Manual

This manual describes how to install and operate the Eaton 93PM 20-50 kW. Read and understand the
procedures described in this manual to ensure trouble-free installation and operation. In particular, be
thoroughly familiar with the REPO procedure (see paragraph 6.3.18 or 6.4.20) or the LOAD OFF procedure (see
paragraph 6.3.17 or 6.4.19).

The information in this manual is divided into sections and chapters. The system, options, and accessories
being installed dictate which parts of this manual should be read. At a minimum, Chapters 1 through 4
and Chapter 6 should be examined.

Read through each procedure before beginning the procedure. Perform only those procedures that apply to the
UPS system being installed or operated.
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1.6 Conventions Used in This Manual

This manual uses these type conventions:

« Bold type highlights important concepts in discussions, key terms in procedures, and menu options, or
represents a command or option that you type or enter at a prompt.

« ltalic type highlights notes and new terms where they are defined.

* Screen type represents information that appears on the screen or LCD.

Icon Description

Note Information notes call attention to important features or instructions.

[Keys]  Brackets are used when referring to a specific key, such as [Enter] or [Ctrl].

In this manual, the term UPS refers only to the UPS cabinet and its internal elements. The term UPS system
refers to the entire power protection system — the UPS cabinet, an external battery system, and options or
accessories installed.

The term line-up-and-match refers to accessory cabinets that are physically located adjacent to the UPS. The
term standalone refers to accessory cabinets that are located separate from the UPS.

Left and right side notations are referenced standing in front of the cabinet.

1.7 Symbols, Controls, and Indicators

The following are examples of symbols used on the UPS or accessories to alert you to important information:

RISK OF ELECTRIC SHOCK - Observe the warning associated with the risk
of electric shock symbol.

‘ CAUTION: REFER TO OPERATOR'S MANUAL - Refer to your operator's
Y

manual for additional information, such as important operating and
maintenance instructions.

V i This symbol indicates that you should not discard the UPS or the UPS

batteries in the trash. This product contains sealed, lead-acid batteries and
. must be disposed of properly. For more information, contact your local

’ Pb recycling/reuse or hazardous waste center.
This symbol indicates that you should not discard waste electrical or
electronic equipment (WEEE) in the trash. For proper disposal, contact your
local recycling/reuse or hazardous waste center.

|
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1.8 For More Information

Refer to the Eaton 93PM Integrated Battery Cabinet Installation Manual-Large and Large High Rate, the
Eaton 93PM Universal Integrated Battery Cabinet Installation Manual-Large and Large High Rate, or the Eaton
93PM Integrated Battery Cabinet Installation Manual-Small for the following additional information:

« Installation instructions, including site preparation, planning for installation, wiring and safety information,
and detailed illustrations of cabinets with dimensional and connection point drawings

Refer to the Eaton 93PM Sidecar Integrated Accessory Cabinet-Bypass Installation and Operation (50 kW and

100 kW SIAC-B) Manual for the following additional information:

« Installation instructions, including site preparation, planning for installation, wiring and safety information,

and detailed illustrations of cabinets with dimensional and connection point drawings

« Operation, including breakers, standard features and optional accessories, procedures for using the bypass
functions, and information about maintenance

Refer to the Eaton 93PM Sidecar Integrated Accessory Cabinet-Tie and Tie Bypass (50 kW and 100 kW SIAC-T

and 50 kW and 100 kW SIAC-TB) Installation and Operation Manual for the following additional information:

« Installation instructions, including site preparation, planning for installation, wiring and safety information,
and detailed illustrations of cabinets with dimensional and connection point drawings

« Operation, including breakers, standard features and optional accessories, procedures for using the bypass
functions, and information about maintenance

Refer to the Eaton 93PM Integrated Accessory Cabinet-Tie (50 kW and 100 kW IAC-T) Installation and

Operation Manual for the following additional information:

« Installation instructions, including site preparation, planning for installation, wiring and safety information,
and detailed illustrations of cabinets with dimensional and connection point drawings

« Operation, including breakers, standard features and optional accessories, procedures for using the bypass
functions, and information about maintenance

Refer to the Eaton 93PM Integrated Accessory Cabinet-Distribution (50 kW, 100 kW, 150 kW, and 200 kW
IAC-D) Installation and Operation Manual for the following additional information:

« Installation instructions, including site preparation, planning for installation, wiring and safety information,
and detailed illustrations of cabinets with dimensional and connection point drawings

« Operation, including breakers, standard features and optional accessories, procedures for using the
distribution functions, and information about maintenance

Refer to the Eaton 93PM Remote Monitoring Device (RMD) Installation and Operation Manual for additional
installation and operating instructions.

Visit www.eaton.com/powerquality or contact an Eaton service representative for information on how to obtain
copies of these manuals.
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1.9

1-10

Getting Help
If help is needed with any of the following:
» Scheduling initial startup
* Regional locations and telephone numbers
« A question about any of the information in this manual
* A question this manual does not answer

Please call the Customer Reliability Center at:

United States: 1-800-843-9433
Canada: 1-800-461-9166 ext 260
All other countries: Call your local service representative

Please use the following e-mail address for manual comments, suggestions, or to report an error in this manual:

E-ESSDocumentation@eaton.com
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Chapter2 Safety Warnings

IMPORTANT SAFETY INSTRUCTIONS SAVE THESE INSTRUCTIONS

This manual contains important instructions that should be followed during installation and
maintenance of the UPS and batteries. Read all instructions before operating the equipment and
save this manual for future reference.

The UPS is designed for industrial or computer room applications, and contains safety shields
behind the door and front panels. However, the UPS is a sophisticated power system and should
be handled with appropriate care.

A DANGER

This UPS contains LETHAL VOLTAGES. All repairs and service should be performed by
AUTHORIZED SERVICE PERSONNEL ONLY. There are NO USER SERVICEABLE PARTS inside the
UPS.

A WARNING

* The UPS is powered by its own energy source (batteries). The output terminals may carry live
voltage even when the UPS is disconnected from an AC source.

« To reduce the risk of fire or electric shock, install this UPS in a temperature and humidity
controlled, indoor environment, free of conductive contaminants. Ambient temperature must
not exceed 40°C (104°F). Do not operate near water or excessive humidity (95% maximum).
The system is not intended for outdoor use.

« As aresult of the connected loads high leakage current is possible. Connection to earth ground
is required for safety and proper product operation. Do not check UPS operation by any action
that includes removal of the earth (ground) connection with loads attached.

» Emergency Power Off (EPO) and Remote Emergency Power Off (REPO) functionality is disabled
for UPS systems configured for UL 924 auxiliary lighting. To remove power from the system a
LOAD OFF command (see paragraph 6.3.17 or 6.4.19) must be given using the front panel
controls and all breakers opened.

« Ensure all power is disconnected before performing installation or service.

» Batteries can present a risk of electrical shock or burn from high short-circuit current. The
following precautions should be observed: 1) Remove watches, rings, or other metal objects;
2) Use tools with insulated handles; 3) Do not lay tools or metal parts on top of batteries;

4) Wear rubber gloves and boots.

« ELECTRIC ENERGY HAZARD. Do not attempt to alter any UPS or battery wiring or connectors.
Attempting to alter wiring can cause injury.

« Do not open or mutilate batteries. Released electrolyte is harmful to the skin and eyes. It may
be toxic.
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A\ CAUTION

Installation or servicing should be performed by qualified service personnel knowledgeable of
UPS and battery systems, and required precautions. Keep unauthorized personnel away from
equipment. Consider all warnings, cautions, and notes before installing or servicing equipment.
DO NOT DISCONNECT the batteries while the UPS is in Battery mode.

Replace batteries with the same number and type of batteries as originally installed with the
UPS.

Disconnect the charging source prior to connecting or disconnecting terminals.

Determine if the battery is inadvertently grounded. If it is, remove the source of the ground.
Contacting any part of a grounded battery can cause a risk of electric shock. An electric shock is
less likely if you disconnect the grounding connection before you work on the batteries.

Proper disposal of batteries is required. Refer to local codes for disposal requirements.
Do not dispose of batteries in a fire. Batteries may explode when exposed to flame.

Keep the UPS door closed and front panels installed to ensure proper cooling airflow and to
protect personnel from dangerous voltages inside the unit.

Do not install or operate the UPS system close to gas or electric heat sources.

Lead-acid batteries can present a risk of fire because they generate hydrogen gas. Do not
smoke when near batteries. Do not cause flame or spark in battery area. Discharge static
electricity from body before touching batteries by first touching a grounded metal surface.

The operating environment should be maintained within the parameters stated in this manual.
Keep surroundings uncluttered, clean, and free from excess moisture.

Observe all DANGER, CAUTION, and WARNING notices affixed to the inside and outside of the
equipment.

A\ AVERTISSEMENT!

Les batteries peuvent présenter un risque de décharge électrique ou de brllure par des
courts—circuits de haute intensité. Prendre les précautions nécessaires.

Pour le replacement, utiliser le méme nombre et modéle des batteries.

A\ ATTENTION!

Une mise au rebut réglementaire des batteries est obligatoire. Consulter les reglements en
vigueur dans votre localité.

Ne jamais jeter les batteries au feu. L'exposition aux flammes risque de les faire exploser.

Les accumulateurs au plomb-acide peuvent représenter un risque d'incendie, car ils générent de
I'hydrogene gazeux. Ne pas fumer pres des accumulateurs. Ne pas produire de flamme ou
d'étincelle dans la zone de I'accumulateur. Dissiper I'électricité statique de votre corps en
touchant une surface reliée a la terre avant de toucher les accumulateurs.
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Chapter 3  UPS Installation Plan and Unpacking

Use the following basic sequence of steps to install the UPS:
1. Create an installation plan for the UPS system (Chapter 3).

Prepare your site for the UPS system (Chapter 3).
Inspect and unpack the UPS cabinet (Chapter 3).

Install features, accessories, or options, as applicable (Chapter 4).

2
3
4. Unload and install the UPS cabinet, and wire the system (Chapter 4).
5
6. Complete the Installation Checklist (Chapter 4).

7

Have authorized service personnel perform preliminary operational checks and start up the system.

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
o 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.

3.1 Creating an Installation Plan

Before installing the UPS system, read and understand how this manual applies to the system being installed.
Use the procedures and illustrations in paragraph 3.2 and Chapter 4 to create a logical plan for installing the
system.

32  Preparing the Site

For the UPS system to operate at peak efficiency, the installation site should meet the environmental
parameters outlined in this manual. The operating environment must meet the weight, clearance, and
environmental requirements specified.

321 Environmental and Installation Considerations

The UPS system installation must meet the following guidelines:

* The system must be installed on a level floor suitable for computer or electronic equipment.

« The system must be operated at an altitude no higher than 1500m (5000 ft) without derating. For additional
assistance with high altitude operation, contact an Eaton service representative (see paragraph 1.9).

* The system must be installed in a temperature and humidity controlled indoor area free of conductive
contaminants.

« The environmental requirements specified below are for the air at the intake ports of the 93PM UPS, and are
the maximum, not to exceed, ratings.

- There shall be at least a 1.8°F (1.0°C) difference between the dry bulb temperature and the wet bulb
temperature, at all times, to maintain a non-condensing environment.

- The maximum rate of temperature change shall be limited to 3°F over 5 minutes (36°F/hour), based on
the ASHRAE Standard 90.1-2013.

Eaton 93PM UPS (20-50 kW, 480V — 50 kW Frame) Installation and Operation Manual = P-164000438—Rev5 www.eaton.com/powerquality 31



UPS Installation Plan and Unpacking

3-2

« The newer, more energy efficient data center cooling methods (such as air side economization) can create
much wider ranges of temperature and Relative Humidity (RH) in the UPS room and/or data center. There
are two aspects of this increased operating environment that can, if ignored, create issues.

- One is the creation of microclimates, which are persistent variations of temperature and/or RH within a
single room. For example one side of the room is always cooler than the other side, no matter the actual
temperature.

- The other aspect is the rate of change of temperature and/or RH, which can occur during transitions
within the cooling system. Examples: changing the mixture ratio of inside versus outside air, or external
changes in the outside air when going from night to day, and back to night.

- When ignored, either one of these aspects can create an undesirable microclimate at the UPS location. If
the environment created by this microclimate exceeds the UPS operating specification, the UPS reliability,
over time, will be reduced. These same environmental extremes will also create reliability concerns for
any servers that are exposed to them.

Failure to follow guidelines may void your warranty.
The basic environmental requirements for operation of the UPS are:

« Ambient Temperature Range: 5-40°C (41-104°F)
» Recommended Operating Range: 5-40°C (41-104°F)

¢ Maximum Relative Humidity: 95%, non-condensing

A\ CAUTION

If battery systems are located in the same room as the UPS, the battery manufacturer's
environmental requirements should be followed if they are more stringent than the UPS
requirements. Operating temperatures above the recommended range will result in decreased
battery life and performance, and may reduce or void the battery warranty.

The UPS ventilation requirements are shown in Table 3-1.

To allow for future power upgrades, Eaton recommends using air conditioning or ventilation sized for the fully
rated UPS kW frame size installed instead of the derated kW ordered. Sizing the site cooling infrastructure to
be capable of cooling the maximum kW frame size will allow a full power rating upgrade without having to
modify the infrastructure.

Table 3-1. Air Conditioning or Ventilation Requirements During Full Load Operation

Heat Rejection Minimum Required
Model UPS Rating Input/Output Voltage BTU/hr x1000 (kg-cal/hr) Cooling Air Flow
Eaton 93PM-50-1
Eaton 93PM-50-2 (N+1) 20 kW 480/480 2.55(643)
Eaton 93PM-50-1 30 kW 480/480 3.58(903)

Eaton 93PM-50-2 (N+1)

Eaton 93PM-50-1
Eaton 93PM-50-2 (N+1)

Eaton 93PM-50-1
Eaton 93PM-50-2 (N+1)

189 liter/sec (400 cfm)
40 kW 480/480 456 (1150)

50 kW 480/480 5.70(1438)
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The UPS equipment operating environment must meet the weight requirements shown in Table 3-2 and the
size requirements shown in Figure 3-1 through Figure 3-8. Dimensions are in millimeters (inches).

NOTE 1 Refer to the Eaton 93PM Sidecar Integrated Accessory Cabinet-Bypass Installation
and Operation (50 kW and 100 kW SIAC-B) Manual, listed in paragraph 1.8, for
Sidecar Integrated Accessory Cabinet-Bypass (SIAC-B) weight and size
requirements.

o NOTE 2 Refer to the Eaton 93PM Sidecar Integrated Accessory Cabinet-Tie and Tie Bypass
(50 kW and 100 kW SIAC-T, and 50 kW and 100 kW SIAC-TB) Installation and
Operation Manual, listed in paragraph 1.8, for Sidecar Integrated Accessory
Cabinet-Tie (SIAC-T) and Sidecar Integrated Accessory Cabinet-Tie Bypass
(SIAC-TB) weight and size requirements.

Table 3-2. UPS Cabinet Weights

Weight
Internal kg (Ib)
Model Battery Strings  Frame Shipping Installed Point Loading
0 Capacity 328 (721) 308 (678) 4at 77 (170)
3 Capacity 710 (1565) 690 (1522) 4at173(381)
4 Capacity 815(1796) 795 (1753) 4 at 199 (439)
Eaton 93PM-50-1 -
5 Capacity 920 (2027) 900 (1984) 4 at 225 (496)
0 Redundant 343 (756) 323(713) 4at81(178)
3 Redundant 704 (1550) 684 (1507) 4at171(377)
0 Redundant 430 (947) 410 (904) 4 at 103 (226)
Eaton 93PM-50-2
3 Redundant 767 (1690) 747 (1647) 4 at 187 (412)
0 Capacity 410(903) 387 (853) 6 at 65 (142)
3 Capacity 770 (1696) 747 (1646) 6 at 125(274)
. , o 4 Capacity 874 (1927) 851(1877) 6 at 142 (313)
Eaton 93PM-50-1 with Left or Right UPS Top Entry Wiring Sidecar (no breakers) -
5 Capacity 979 (2158) 956 (2108) 6 at 159 (351)
0 Redundant 426 (938) 403 (888) 6 at 67 (148)
3 Redundant 763 (1681) 740 (1631) 6 at 123(273)
) , o 0 Redundant ~ 489(1078) 466 (1028) 6at78(171)
Eaton 93PM-50-2 with Left or Right UPS Top Entry Wiring Sidecar (no breakers)
3 Redundant 826 (1821) 803 (1771) 6 at 134 (295)
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3-4

The UPS cabinet uses forced air cooling to regulate internal component temperature. Air inlets are in the front
of the cabinet and outlets are on top or in the back of the cabinet. Allow clearance in front of and on top or in
back of the cabinet for proper air circulation. The clearances required around the UPS cabinet are shown in
Table 3-3.

Table 3-3. UPS Cabinet Clearances

From Front of Cabinet 914.4 mm (36") working space

From Top of Cabinet with Top Exhaust (Zones 1 and 3 — see Figure 3-2) 457.2 mm (18") minimum clearance for ventilation

From Top of Cabinet (Zones 2 and 3- see Figure 3-2) 457.2 mm (18") working space

From Top of Cabinet with rear service access (Zone 2— see Figure 3-2) Can be less than 457.2 mm (18")

From Back of Cabinet with Rear Exhaust 254 mm (10") minimum clearance for ventilation
From Back of Cabinet with Top Exhaust None Required

From Back of Cabinet — Seismic Installation 914.4 mm (36") working space

From Right Side of Cabinet None Required

From Left Side of Cabinet None Required
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Weight and Center of Gravity
Internal A B C Installed Weight
Battery Strings |  Frame mm (in) mm (in) mm (in) kg (Ib)
0 Capacity | 1007 (39.6) | 561(22.1) | 275(10.8) 308 (678)
3 Capacity | 830(32.7) | 542(21.3) | 278(10.9) 690 (1522)
4 Capacity | 851(33.5) | 539(21.2) | 278(10.9) 795(1753)
Eaton 93PM-50-1 UPS -
5 Capacity | 887(34.9) | 538(21.2) | 278(10.9) 900 (1984)
0 Redundant | 997(39.3) | 562(22.1) | 276(10.9) 323(713)
3 Redundant | 821(32.3) | 544(21.4) | 278(10.9) 684 (1507)
0 Redundant | 1052 (41.4) | 558(22.0) | 276(10.9) 410 (904)
Eaton 93PM-50-2 UPS
3 Redundant | 866 (34.1) | 543(21.4) | 278(10.9) 747 (1647)

Figure 3-6. UPS Cabinet Center of Gravity
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Figure 3-7. UPS Cabinet with Left-Mounted or Right-Mounted Sidecar Center of Gravity
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Weight and Center of Gravity with Left-Mounted Sidecar (letters A, B, and C map to Figure 3-7)
Internal A B C Installed Weight
Battery Strings | Frame mm (in) mm (in) mm (in) kg (Ib)
0 Capacity | 978(38.5) | 562(22.1) | 406(16.0) 387(853)
3 Capacity | 833(32.8) | 544(21.4) | 443(17.4) 747 (1646)
. o 4 Capacity | 852(33.5) | 542(21.3) | 448(17.6) 851(1877)
Eaton 93PM-50-1 UPS with UPS Top Entry Wiring Sidecar (no breakers) -
5 Capacity | 884(34.8) | 540(21.3) | 452(17.8) 956 (2108)
0 Redundant | 920(36.2) | 563(22.2) | 409(16.1) 403 (888)
3 Redundant | 797(31.4) | 546(21.5) | 442(17.4) 740 (1631)
. L 0 Redundant | 1021(40.2) | 559(22.0) | 419(16.5) 466 (1028)
Eaton 93PM-50-2 UPS with UPS Top Entry Wiring Sidecar (no breakers)
3 Redundant | 865(34.1) | 545(21.5) | 446(17.6) 803 (1771)
Weight and Center of Gravity with Right-Mounted Sidecar (letters A, B, and C map to Figure 3-7)
A B C Installed Weight
Frame mm (in) mm (in) mm (in) kg (Ib)
0 Capacity | 978(38.5) | 562(22.1) | 350(13.8) 387 (853)
3 Capacity | 833(32.8) | 544(21.4) | 316(12.4) 747 (1646)
. o 4 Capacity | 852(33.5) | 542(21.3) | 312(12.3) 851(1877)
Eaton 93PM-50-1 UPS with UPS Top Entry Wiring Sidecar (no breakers) -
5 Capacity | 884(34.8) | 540(21.3) | 308(12.1) 956 (2108)
0 Redundant | 920(36.2) | 563(22.2) | 347(13.7) 403 (888)
3 Redundant | 797 (31.4) | 546(215) | 317(12.5) 740 (1631)
. o 0 Redundant | 1021(40.2) | 559(22.0) | 338(13.3) 466 (1028)
Eaton 93PM-50-2 UPS with UPS Top Entry Wiring Sidecar (no breakers)
3 Redundant | 865(34.1) | 545(21.5) | 314(12.4) 803 (1771)
0.87
115.8 0.22]
[4.56] ' 88.9
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I\ 2
@ S

EMERGENCY POWER OFF
FOR
UPS SYSTEM

114.3 /
[4.50] ‘
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Front View

Figure 3-8. Remote EPO Switch Dimensions

remove key
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i
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Dimensions are in millimeters [inches]
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UPS Installation Plan and Unpacking

322 UPS System Power Wiring Preparation

NOTE 1 Refer to the Eaton 93PM Sidecar Integrated Accessory Cabinet-Bypass Installation
and Operation (50 kW and 100 kW SIAC-B) Manual, listed in paragraph 1.8, for
SIAC-B power wiring preparation and requirements.

o NOTE 2 Refer to the Eaton 93PM Sidecar Integrated Accessory Cabinet-Tie and Tie Bypass
(50 kW and 100 kW SIAC-T, and 50 kW and 100 kW SIAC-TB) Installation and
Operation Manual, listed in paragraph 1.8, for SIAC-T and SIAC-TB power wiring
preparation and requirements.

Read and understand the following notes while planning and performing the installation:

A WARNING

As a result of the connected loads high leakage current is possible. Connection to earth ground is
required for safety and proper product operation. Do not check UPS operation by any action that
includes removal of the earth (ground) connection with loads attached.

« Refer to national and local electrical codes for acceptable external wiring practices.

« To allow for future power upgrades, Eaton recommends installing the UPS using wiring and external
overcurrent protection breakers sized for the fully rated UPS kW frame size installed instead of the derated
kW ordered. Wiring for the maximum kW frame size will allow a full power rating upgrade without having to
modify the site wiring infrastructure.

« For external wiring, use 75°C copper wire. Wire sizes listed in Table 3-4 are for copper wiring only. If wire is
run in an ambient temperature greater than 40°C, larger size wire may be necessary. Wire sizes are based
on using the specified breakers.

« The AC output and output ground wiring to the critical load should be sized the same as the UPS rectifier,
bypass, and rectifier and bypass ground wiring if the recommended output breaker listed in Table 3-8 is not
installed in the system.

« Recommended wire sizes are based on NFPA National Electrical Code® (NEC®)70 Table 310.15(B)(16) 75°C
ampacity with 40°C ambient correction factors.

« Connect to a 3 wire, grounded Wye source or in single source applications, a 3-wire High Resistance Ground
(HRG) source. A neutral conductor is not used from the source or supplied to the load.

» Supported single source, single or dual feed power sources:
- 3-wire grounded Wye (TN, TT)
- 3-wire High Resistance Ground (IT)

« Supported dual source, dual feed power sources:

- 3-wire grounded Wye (TN, TT)

4\ CAUTION

SINGLE HIGH IMPEDANCE GROUND SOURCE - In North American installations, the neutral
conductor from the high impedance ground source of supply CANNOT be used.

« Phase rotation must be clockwise starting with phase A (rotation A,B,C).

» Material and labor for external wiring requirements are to be supplied by designated personnel.
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« The bypass feed into this equipment uses three wires. The rectifier feed into this equipment uses three

wires. The phases must be symmetrical about ground (from a Wye source, phase rotation clockwise A, B, C)
for proper equipment operation.

If installing an external maintenance bypass, all feeds to the UPS including the Rectifier Input Breaker (RIB)
(if installed) must have a service disconnect independent of the maintenance bypass power path. Most
maintenance bypass solutions provide UPS input feeds derived from but isolated from the maintenance
bypass power path. If the maintenance bypass solution being installed does not provide such functionality,
DO NOT use a single feeder breaker to supply both the UPS and the maintenance bypass.

323 External Parallel UPS System Power Wiring Preparation

Read and understand the following notes in addition to the notes in paragraph 3.2.2 while planning and
performing the external parallel installation:

All external parallel UPS rectifier inputs must come from one source and all bypass input feeds must come
from one source.

All UPSs in the external parallel system must contain the same number of UPMs. Mixed UPS kVA ratings
are not permitted.

External parallel UPS input wiring size requirements and output wiring size requirements from the UPSs to
the tie cabinet are the same as listed in Table 3-4.

The tie cabinet must contain Module Output Breakers (MOBs) with dual auxiliary contacts for control of the
system. Without dual auxiliary MOBs, UPMs are not allowed to go to bypass individually during servicing.
All UPMs will go to bypass instead of the just the UPM needing service, decreasing critical load protection.
With dual auxiliary MOBs, one UPM can be bypassed while the remaining UPMs support the load as long as
the remaining UPMs have the capacity to do so.

External parallel system wiring length should be in accordance with Figure 3-9, to ensure approximately
equal current sharing when in bypass mode.
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F UPS 1
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Bypass Input to UPS Units A\
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r Battery
UPS 2
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AN Output from UPS Units
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ﬂ UpPs 4
DY
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NOTE Required parallel system wiring length must be equal to ensure approximately equal current sharing when in Bypass mode. For
proper operation the following must be true:

1A=2A=3A=4A

1B=2B=3B=4B
NOTE Any difference in wire length will result in decreased capacity of the UPS system while on bypass. For example, a 10% difference
between the longest and shortest wire lengths will result in a decrease in bypass capacity of 10%.

Figure 3-9. 93PM External Parallel Wire Length
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For external wiring recommendations, including the minimum AWG size of external wiring, seeTable 3-4. Wire
sizes listed are for copper wiring only.

Table 3-4. Input/Output Ratings and External Wiring Recommendations for the Eaton 93PM-50-1 and 93PM-50-2 (N+1)

Units Rating 50/60 Hz
Basic Unit Rating kw 20 30 40 50
Input and Output Voltage Volts 480/480 480/480 480/480 480/480
AC Input to UPS Rectifier (0.99 Minimum pF) Amps 35 48 60 73
Full load current plus battery recharge current
(3) Phases, (1) Ground A
Minimum Conductor Size (Phase A, B, and C) AWG or kemil 8 4 3 2
Number per Phase (each) (1) (1) (1) (1)
Minimum Conductor Size (Ground) _ AWG or kemil 10 8 8 8
Number (each) M M M m
AC Input to UPS Bypass (Three Wire, Dual-Feed) Amps 35 48 60 73
Full Load Current
(3) Phases, (1) Ground B
Minimum Conductor Size (Phase A, B, and C) AWG or kemil 8 4 3 2
Number per Phase (each) (1) (1) (1) (1)
Minimum Conductor Size (Ground) —_ AWG or kemil 10 8 8 8
Number (each) (1) (1) (1 (1
DC Input from External Battery (Line-Up-and-Match Total Amps (216 cell) 50 74 99 124
Eaton 93PM IBC) Total Amps (240 cell) 45 67 89 m
(1) Positive, (1) Negative, (1) Ground c See Note 2
Minimum Conductor Size (Phase Positive and Negative) AWG or kemil 2/0 2/0 2/0 2/0
Number per Pole (each) M M M M

See Note 3 See Note 3 See Note 3 See Note 3

Minimum Conductor Size (Ground) —_ AWG or kemil 4 4 4 4
Number (each) (1) (1) (1 (1
DC Input from External Battery (Standalone Eaton 93PM Total Amps (216 cell) 50 74 99 124
IBC) Total Amps (240 cell) 45 67 89 1M1
(1) Positive, (1) Negative, (1) Ground C See Note 2
Minimum Conductor Size (Phase Positive and Negative) AWG or kemil 3/0 3/0 3/0 3/0
Number per Pole (each) (2) (2) (2) (2)
Minimum Conductor Size (Ground) —_ AWG or kemil 4 4 4 4
Number (each) (1) (1 (1) (1)
AC Output to Critical Load (Three Wire) Amps 24 36 48 60
Full Load Current
(3) Phases, (1) Ground D
Minimum Conductor Size (Phase A, B, and C) AWG or kemil 8 6 4 3
Number per Phase (each) (1) (1) (1) (1)
Minimum Conductor Size (Ground) —_ AWG or kemil 10 10 8 8
Number (each) (1) (1) (1) (1

NOTE 1 Callout letters A, E Cand b map to Figure 5-6 through Figure 5-11.
NOTE 2240 cell, 480V batteries only available with external IBC
NOTE 3 Line-up-and-match battery wiring with a 105°C rating is factory supplied with the Eaton 93PM Integrated Battery Cabinet (IBC).
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The power wiring terminals are pressure terminations, UL and CSA rated. See Table 3-5 for external power
cable terminations.

Figure 4-7 and Figure 4-8 show the location of the UPS power cable terminals.

Table 3-5. UPS External Power Cable Terminations for the Eaton 93PM-50-1 and 93PM-50-2

Number and Size of Pressure

Termination Tightening Torque
Terminal Function Terminal Function AWG or kcmil Nm (Ib in) Screw Size and Type
AC Input to UPS Rectifier E1 Phase A 1- #14-2/0 kemil 12.4(110) 1/4" Hex
E2 Phase B 1- #14-2/0 kemil 12.4(110) 1/4" Hex
E3 Phase C 1- #14-2/0 kemil 12.4(110) 1/4" Hex
AC Input to Bypass E6 Phase A 1- #14-2/0 kemil 12.4(110) 1/4" Hex
E7 Phase B 1- #14-2/0 kemil 12.4(110) 1/4" Hex
E8 Phase C 1- #14-2/0 kemil 12.4(110) 1/4" Hex
AC Qutput to Critical Load E9 Phase A 1- #14-2/0 kemil 12.4(110) 1/4" Hex
E10 Phase B 1- #14-2/0 kemil 12.4(110) 1/4" Hex
E11 Phase C 1- #14-2/0 kemil 12.4(110) 1/4" Hex
DC Input from Battery E4 Battery (+) 4 - #6-300 kemil 31.0(275) 1/4" Hex
E5 Battery (-) 4 - #6-300 kemil 31.0(275) 1/4" Hex
Customer Ground Ground Ground 6-#14-1/0 5.1(45) Slotted

NOTE Customer ground, sized in accordance with NEC Table 250.122, can be run in any conduit listed in Table 3-6.
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Conduit sizes were chosen from NEC Table 4, Electrical Metallic Tubing (EMT). See Table 3-6 for conduit

recommendations.

Per NEC article 300, 3(B), all three-phase conductors must be run in the same conduit. A ground wire must be
run in the same conduit as the phase conductors.

When running parallel wires in multiple conduits a ground wire must be run in each conduit in accordance with
NEC Table 250.122.

Conduit is sized to accommodate one ground conductor per conduit, sized in accordance with
NEC Table 250.122.

Conduit sizes listed are for copper wiring only.

Table 3-6. Power Cable Conduit Recommendations for the Eaton 93PM-50-1 and Eaton 93PM-50-2 (N+1)

Number of Wires Minimum Conduit Number of
UPS Model UPS Rating  Voltage Terminal in Conduit Trade Size Conduits
AC Input to UPS Rectifier and Bypass 4 3/4 1
(A, B, C, Ground)
480 Vac -
Eaton 93PM-50-1 AC Qutput (Three Wire) 4 3/4 1
20 kW
Eaton 93PM-50-2 (N+1) (A B C GrOUnd)
0C Battery 5 2-1/2 1
(Positive, Negative, Ground)
AC Input to UPS Rectifier and Bypass 4 1-1/4 1
(A, B, C, Ground)
Eaton 93PM-50-1 30kW 480 Vac AC Output (Three Wire) 4 1 1
Eaton 93PM-50-2 (N+1)) (A, B, C, Ground)
oC Battery 5 2-1/2 1
(Positive, Negative, Ground)
AC Input to UPS Rectifier and Bypass 4 1-1/4 1
(A, B, C, Ground)
Eaton 93PM-50-1 J0KW 480 Vac AC Output (Three Wire) 4 1-1/4 1
Eaton 93PM-50-2 (N+1) (A, B, C, Ground)
oC Battery 5 2-1/2 1
(Positive, Negative, Ground)
AC Input to UPS Rectifier and Bypass 4 1-1/4 1
(A, B, C, Ground)
Eaton 93PM-50-1 50 kW 480 Vac AC Output (Three Wire) 4 1-1/4 1
Eaton 93PM-50-2 (N+1) (A, B, C, Ground)
oC Battery 5 2-1/2 1

(Positive, Negative, Ground)

NOTE Wires per conduit include ground wire.
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External overcurrent protection and disconnect are not provided by this product, but are required by codes. See

Table 3-4 for wiring requirements. If an output lockable disconnect is required, it is to be supplied by the

customer.

Table 3-7 lists the recommended rating for input and bypass circuit breakers.

Table 3-7. Recommended Input and Bypass Circuit Breaker Ratings

Input Rating
UPS Model UPS Rating Load Rating 480V
Eaton 93PM-50-1 20kW 80% Rated 45A
Eaton 93PM-50-2 (N+1) 100% Rated 35A
Eaton 93PM-50-1 20 kW 80% Rated 60A
Eaton 93PM-50-2 (N+1) 100% Rated 50A
Eaton 93PM-50-1 10kW 80% Rated 80A
Eaton 93PM-50-2 (N+1) 100% Rated 60A
Eaton 93PM-50-1 50 kW 80% Rated 100A
Eaton 93PM-50-2 (N+1) 100% Rated 80A
A CAUTION

To reduce the risk of fire, connect only to a circuit provided with maximum input
circuit breaker current ratings from Table 3-7 in accordance with the NEC, ANSI/NFPA 70.

The line-to-line unbalanced output capability of the UPS is limited only by the full load per phase current values
for AC output to critical load shown in Table 3-4. The recommended line-to-line load unbalance is 50% or less.

Bypass and output overcurrent protection and bypass and output disconnect switches are to be supplied by
the customer. Table 3-8 lists the recommended rating for output circuit breakers.

Table 3-8. Recommended Output Circuit Breaker Ratings

Output Rating

UPS Model UPS Rating Load Rating 430V
Eaton 93PM-50-1 20 KW 80% Rated 30A
Eaton 93PM-50-2 (N+1) 100% Rated 25A
Eaton 93PM-50-1 30 KW 80% Rated 45A
Eaton 93PM-50-2 (N+1) 100% Rated 40A
Eaton 93PM-50-1 10 KW 80% Rated 60A
Eaton 93PM-50-2 (N+1) 100% Rated 50A
Faton 93PM-50-1 50 kW 80% Rated 80A
Eaton 93PM-50-2 (N+1) 100% Rated 60A
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A manual DC disconnect device is provided within the UPS when internal batteries are installed. No manual DC
disconnect device is provided within the UPS when only external batteries are used.

Battery voltage is computed at 2 volts per cell as defined by Article 480 of the NEC. Rated battery current is
computed based on 2 volts per cell.

If required, an external DC input overcurrent protection and disconnect switch is to be supplied by the
customer. Table 3-9 and Table 3-10 list the recommended ratings for circuit breakers satisfying the criteria for
each battery voltage. Recommended disconnect size is based on a maximum full load discharge time less than
3 hours. For longer discharge times a larger disconnect may be required.

Table 3-9. Recommended DC Input Battery Disconnect Circuit Breaker Ratings (216 Cell)
Output Rating

UPS Model UPS Rating 430V
Eaton 93PM-50-1

Eaton 93PM-50-2 (N+1) 20kW 60A
Eaton 93PM-50-1

Eaton 93PM-50-2 (N+1) 30kwW 90A
Eaton 93PM-50-1

Eaton 93PM-50-2 (N+1) 40 kW 125A
Eaton 93PM-50-1 50 W o

Eaton 93PM-50-2 (N+1)

Table 3-10. Recommended DC Input Battery Disconnect Circuit Breaker Ratings (240 Cell)
Output Rating

UPS Model UPS Rating 480V
Eatiitggsl\iﬁg/(l]go(_ljl+1) 20kw 60A
Eatﬁtggﬁ&?%ﬁﬂ&ﬂ) 30kw 90A
Eatiitggsl\ilpg/(l]go(ljlﬂ ) 40 kW 125A

Eaton 93PM-50-1 50 kW 508

Eaton 93PM-50-2 (N+1)
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3.24 UPS System Interface Wiring Preparation

NOTE 1 Refer to the Eaton 93PM Sidecar Integrated Accessory Cabinet-Bypass Installation
and Operation (50 kW and 100 kW SIAC-B) Manual, listed in paragraph 1.8, for
SIAC-B interface wiring preparation and requirements.

o NOTE 2 Refer to the Eaton 93PM Sidecar Integrated Accessory Cabinet-Tie and Tie Bypass
(50 kW and 100 kW SIAC-T, and 50 kW and 100 kW SIAC-TB) Installation and
Operation Manual, listed in paragraph 1.8, for SIAC-T and SIAC-TB interface wiring
preparation and requirements.

Control wiring for features and options should be connected at the customer interface terminal blocks located
inside the UPS.

A WARNING

Do not directly connect relay contacts to the mains related circuits. Reinforced insulation to the
mains is required.

Read and understand the following notes while planning and performing the installation:

Use Class 1 wiring methods (as defined by the NEC) for interface wiring from 30V to 600V. The wire should
be rated for 600V, TA minimum. 12 AWG maximum wire size.

Use Class 2 wiring methods (as defined by the NEC) for interface wiring up to 30V. The wire should be rated
for 24V, 1A minimum.

Because of the battery shunt trip wiring route in the UPS cabinet, the wire should be rated for a minimum of
600V.

Use twisted-pair wires for each input and return or common.
All interface wiring and conduit is to be supplied by the customer.

When installing external interface wiring between a building alarm, relay output, battery breaker trip, or
Minislot and the UPS interface terminals, conduit must be installed between each device and the UPS
cabinet.

If using conduit, install the interface wiring in separate conduit from the power wiring.

All building alarm inputs require an isolated normally-open contact or switch (rated at 24 Vdc, 20 mA
minimum) connected between the alarm input and common terminal. All control wiring and switch contacts
are customer-supplied.

LAN and telephone drops for use with Minislot connectivity cards must be supplied by the customer.

The UPS battery detect signal wiring from an UPS building alarm must be connected to the battery
disconnect device.

Program the battery detect building alarm to read battery open and for normally open contacts.

A supplemental 48 Vdc shunt trip signal for the battery disconnect device is provided, but is not required for
normal operation.

Battery detect and 48 Vdc shunt trip wiring should be a minimum of 18 AWG.

The REPO feature opens all switchgear in the UPS cabinet and isolates power from your critical load. Local
electrical codes may also require tripping upstream protective devices to the UPS.

The REPO switch must be a latching-type switch not tied to any other circuits.

A jumper wire must be connected between pins 3 and 4 on the REPO terminal block if using a
normally-closed REPO switch.
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« REPO wiring should be a minimum of 18 AWG and a maximum of 16 AWG.

* The REPO switch wiring must be in accordance with NEC Article 725 Class 2 requirements.

¢ The maximum distance between the REPO and the UPS cannot exceed 150m (500 ft).

« Alarm relay contacts have a maximum current rating of 5A and a switched voltage rating of 30 Vac.
« Alarm relay wiring should be a minimum of 18 AWG (recommended 18 AWG).

« Parallel CAN and Pull Chain wiring should be a minimum of 18 AWG (recommended 18 AWG).

3.3  Inspecting and Unpacking the UPS Cabinets

The cabinet is shipped bolted to a metal and wood pallet (see Figure 3-10 or Figure 3-11) with outer protective
packaging material covering the cabinet.

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
o 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.

A WARNING

The UPS cabinet is heavy (see Table 3-2). If unpacking and unloading instructions are not closely
followed, the cabinet may tip and cause serious injury.

1. Carefully inspect the outer packaging for evidence of damage during transit.

4\ CAUTION

Do not install a damaged cabinet. Report any damage to the carrier and contact an Eaton service
representative immediately.

NOTE For the following step, verify that the forklift or pallet jack is rated to handle the
0 weight of the cabinet (see Table 3-2 for cabinet weight).

2. Use a forklift or pallet jack to move the packaged cabinet to the installation site, or as close as possible,
before unpacking. If possible, move the cabinet using the pallet. Insert the forklift or pallet jack forks
between the supports on the bottom of the pallet (see Figure 3-6 or Figure 3-7 for the UPS cabinet center
of gravity measurements).

A\ CAUTION

Do not tilt the UPS cabinet more than 10° from vertical or the cabinet may tip over.

3. Set the pallet on a firm, level surface, allowing a minimum clearance of 3m (10 ft) on each side for
removing the cabinet from the pallet.
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Remove the protective packaging material from the cabinet and recycle in a responsible manner. Retain
any parts kits packaged with the cabinet.

Inspect the contents for any evidence of physical damage, and compare each item with the Bill of Lading.
If damage has occurred or shortages are evident, contact an Eaton service representative immediately to
determine the extent of the damage and its impact on further installation.

While waiting for installation, protect the unpacked cabinet from moisture, dust, and other harmful
0 contaminants. Failure to store and protect the UPS properly may void the warranty.

Figure 3-10. UPS Cabinet as Shipped on Pallet
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UPS with Left-Mounted Sidecar UPS with Right-Mounted Sidecar

Figure 3-11. UPS Cabinet with Left-Mounted or Right-Mounted Sidecar as Shipped on Pallet
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Chapter4 UPS System Installation

41 Preliminary Installation Information

A WARNING

Installation should be performed only by qualified personnel.

Refer to the following while installing the UPS system:

« Chapter 3 for cabinet dimensions, equipment weight, wiring and terminal data, and installation notes.
« Do not tilt the cabinets more than £10° during installation.
» Remove conduit landing plates to add conduit landing holes as required.

« If perforated floor tiles are required for ventilation, place them in front of the UPS.

42  Unloading the UPS Cahinet from the Pallet

A WARNING

The UPS cabinet is heavy (see Table 3-2). If unpacking and unloading instructions are not closely
followed, the cabinet may tip and cause serious injury.

4\ CAUTION

* Do not tilt cabinet more than 10° from vertical.

« Lift the cabinets only with a forklift or damage may occur.

NOTE For the following steps, verify that the forklift or pallet jack is rated to handle the
o weight of the cabinet (see Table 3-2 for cabinet weight).

The UPS cabinet is bolted to a pallet consisting of four metal angle supports secured to two wood supports.
To remove the pallet:

1. If not already accomplished, use a forklift or pallet jack to move the UPS cabinet to the installation area, or
as close as possible, before unloading from the pallet. Insert the forklift or pallet jack forks between the
supports on the bottom of the pallet (see Figure 3-6 or Figure 3-7 for the UPS cabinet center of gravity
measurements).

2. Open the front door by lifting the latch from the bottom and turning to the right (counterclockwise) and
swing the door open.

3. Locate the four 1/2" jacking bolts from the parts kit and install them in the threaded holes in the front and
rear supports as shown in Figure 4-1. Place a floor protector from the parts kit underneath each jacking
bolt, and screw the bolts down against them.

The floor protectors protect the floor from being marred by the jacking bolts.
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Figure 4-1. Removing the Pallet Skids and Supports — Eaton 93PM UPS

A WARNING

Do not remove or loosen the cabinet mounting or cabinet support bolts until instructed.

4. Loosen, but do not remove, the skid mounting bolts holding the pallet skids to the front and rear supports,
and to the left and right side supports (see Figure 4-1).

5. If a sidecar is attached to the UPS, loosen, but do not remove, the sidecar skid mounting bolts holding the
sidecar pallet skids to the sidecar front and rear supports, and to the left and right supports (see Figure 4-1
and Figure 4-2).

A WARNING

RISK OF INSTABILITY. Turning the jacking bolts unevenly may cause the cabinet to become
unbalanced. To prevent tipping the cabinet, raise and lower the jacking bolts evenly.

4\ CAUTION

CABINET MAY TIP. Raise the UPS no more than 3 mm (1/8") above the floor (just enough to allow
the removal of the pallet skids).
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Figure 4-2. Removing the Sidecar Pallet Skids and Supports — Eaton 93PM UPS

6. Turn each jacking bolt consecutively, two full turns, until the pallet skids clear the floor by approximately

3 mm (1/8").
7. Remove the hardware loosened in Step 4.
8. If a sidecar is attached to the UPS, remove the hardware loosened in Step 5.
9. Pull the pallet skids out from under the metal angle supports without disturbing the jacking bolts. Recycle

the pallet skids and hardware in a responsible manner.

A CAUTION

CABINET MAY FALL. Do not loosen the hardware attaching the front supports to the cabinet base.
The cabinet must be lowered by the jacking bolts before the supports can be removed.

10. Carefully and evenly lower the cabinet by turning each jacking bolt consecutively two full turns
(maximum) until the casters contact the floor and the cabinet is no longer supported by the jacking bolts.

11.  After the UPS is resting on the floor, remove the jacking bolts and floor protectors. Recycle them in a
responsible manner.

12. Remove the cabinet support bolts fastening the front, rear, and side cabinet supports together and
remove the side supports (see Figure 4-1).

13. If a sidecar is attached to the UPS, remove the bottom screw securing the sidecar front panel. Lift the
panel straight up to remove from the panel hanger brackets at the top of the cabinet.
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14. If a sidecar is attached to the UPS, remove the sidecar mounting bolts holding the front and rear sidecar
supports to the cabinet base (see Figure 4-2).

15. Remove the cabinet mounting bolts holding the front and rear supports to the cabinet base (see
Figure 4-1).

16. If installing the cabinet permanently, retain the cabinet mounting bolts; otherwise, recycle the bolts along
with the support brackets in a responsible manner.

17. Close the door and secure the latch.

18. If a sidecar is attached to the UPS, remove the screws securing sidecar rear shipping bracket. Remove the
bracket and reinstall the screws (see Figure 4-3).

19. If the leveling feet are not retracted, turn all four leveling feet until they are retracted as far into the cabinet
as possible.

A\ CAUTION

To prevent tipping when rolling the cabinet, push the cabinet from the rear whenever possible.

20. Roll the cabinet to the final installation location.

0 NOTE Use the leveling feet to level and lock the cabinet in place.

21. Secure the UPS in position by lowering the leveling feet until the cabinet is level and locked in place.

NOTE Either front and back floor mounting brackets or left and right side floor mounting
o brackets are available for permanently mounting the UPS.

22. If permanently mounting the UPS using the left and right side floor mounting brackets, proceed to
Step 23; if using the front and rear floor mounting brackets, proceed to Step 27; otherwise, proceed
to Step 30.

23. Locate the left and right side floor mounting brackets from the floor mounting kit.

24. Using the retained cabinet mounting bolts, install the floor mounting brackets to the left and right side of
the UPS with the angle facing outward.

25. Secure the cabinet to the floor with customersupplied hardware.
26. Proceed t