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The information contained in this document is subject to change without notice
and may not be suitable for all applications. While every precaution has been
taken to ensure the accuracy and completeness of this document, Vertiv
assumes no responsibility and disclaims all liability for damages resulting from
use of this information or for any errors or omissions. Refer to other local
practices or building codes as applicable for the correct methods, tools, and
materials to be used in performing procedures not specifically described in this
document.

The products covered by this instruction manual are manufactured and/or sold
by Vertiv This document is the property of Vertiv and contains confidential and
proprietary information owned by Vertiv. Any copying, use or disclosure of it
without the written permission of Vertiv is strictly prohibited.

Names of companies and products are trademarks or registered trademarks of
the respective companies. Any questions regarding usage of trademark names
should be directed to the original manufacturer.

Technical Support Site

If you encounter any installation or operational issues with your product, check the pertinent section of this

manual to see if the issue can be resolved by following outlined procedures.
Visit https://www.Vertiv.com/en-us/support/ for additional assistance.

Vertivi" | EXL S1Installer Guide


https://www.vertivco.com/en-us/support/

TABLE OF CONTENTS

1Important Safety Instructions ... .. .. 1
2 Mechanical Installation ... .. 3
2.1 Pre-Installation Planning . ... 3
2.2 Preliminary CheCKS . e e e 3
2.3 Environmental Considerations . .. ... ..o 3
2.3 UPS ROOM e et e e 3
2.32 Storing the UPS and Batteries for Delayed Installation .. ... ... .. .. . ... 5
233 Installation Altitude ... 6
2.4 POSI I ONING 6
240 Moving the Cabinets . ... 6
A O 1T Y o= 7
2.4.3 Raised-Floor Installations . .. ... L 7
244 Floor Anchors—Optional ... ..o 7
245 Kick Plate Installation—Standard .. ... ... ... oot 7
2.4.6 Special Considerations for 1+N Parallel System s ..o e e e e e 7
2.4.7 Unpacking and Unloading the Cabinet from the Pallet ... ... .. .. . ... 8
25 System Configuration ... L 9
26 Power Cable BUSDArs .. ... 10
2.7 Attaching Input/Output Cabinets ... ... . 13
2.7.1 Moving Input/Output Cabinets into POSitioN . . ... e e e 13
3 UPS Electrical Installation ... .. 15
371 External Protective DEVICES ... ...ttt et e e e e e e 15
32 Power Cables ..l 15
3.3 Sizing the Input Breaker that Feeds the UPS .. . e 16
331 Single or Dual Input Feeds ... il 16
3.32 Automatic Transfer SWItChes . ... ... .. o e 16
34 Input Power Cable Connection . ... . 16
B4 EQUIPMENt GroUN . e e e 17
3.5 DC Power CONNECTIONS . . . .ttt et e et e e et et e e et e e e e e 18
36 Configuring Ground CONNECHIONS . .. ... 19
3.6.1 Three-Wire Input CoNNECTIONS . . . e e e e e e e e e e e e e e e e 20
3.6.2 Recommended Grounding Configuration, Battery Systems ... ... ... .. .. 21
3.6.3 High-Resistance Ground Systems ... e e e e e 22
3.7 Distributed Static Switch (1+N) System Cabling Layouts . ... ... ..o o i e 22
3.8 Control Cable and CommUNICAtION ... ...ttt e e e e 23
3.81 Slots for Vertiv™ Liebert® IntelliSlot™ Cards—SLOTTand SLOT3 ... . it 25
382 Slot for Vertiv™ Liebert® LIFE Services Products—SLOT2 ... ..o 25
3.83 Serial Interface for Liebert LIFE Services Cards (Serial Input/Output)—XP6 ... ... .. ... ... .......... 25
3.84 Connector for REPO (Input and Status)—AP30-XP10 . e e e 26
385 Customizable Output Dry Contacts—AP30/AP202 XP12 ... e 26

Vertiv | EXL STlnstaller Guide | iii



3.86 Customizable Input Dry Contacts—AP30/AP202 XP11
3.8.7 Connector for Parallel UPS Connection—AP30-XP71A, 71B, AP30-XP72A, 72B
388 RJ-45 Interface for Synchronization with External Signal—AP30-XP31
3.89 UPS Control Contacts with Battery Cabinet or Module Battery Disconnect
3.810 UPS Control Contacts with Global Maintenance Bypass
39 Top Entry Low-Voltage
310 Bottom Entry Low-Voltage
4 Optional Equipment

4.1 Options

4.3 Multi-Module System Options and Accessories
431 Paralleling Cable Kit
4.32 Multi-Bus Synch Module (MBSM)

5 Specifications

Appendices

Appendix A: Technical lllustrations

Vertiv | EXL STlnstaller Guide |

4.2 Rectifier Feed Breaker (RFB)
421 Remote Back-Feed Breaker



1 IMPORTANT SAFETY INSTRUCTIONS

SAVE THESE INSTRUCTIONS

This manual contains important instructions that should be followed during installation of your Vertiv™ Liebert® EXL STUPS.
Read this manual thoroughly, paying special attention to the sections that apply to your installation, before working with the
UPS. Retain this manual for use by installing personnel.

A WARNING! Risk of electrical shock. Can cause personal injury or death. This UPS has several circuits that are
energized with high DC as well as AC voltages. Check for voltage with both AC and DC voltmeters before
working within the UPS. Check for voltage with both AC and DC voltmeters before making contact. Only
properly trained and qualified personnel wearing appropriate safety headgear, gloves, shoes and glasses
should be involved in installing the UPS or preparing the UPS for installation. When performing maintenance
on any part of the equipment under power, service personnel and test equipment should be standing on
rubber mats. In case of fire involving electrical equipment, use only carbon dioxide fire extinguishers or
those approved for use in fighting electrical fires.

A WARNING! Extreme caution is required when performing installation and maintenance. Special safety
precautions are required for procedures involving handling, installation and maintenance of the UPS system.
Observe all safety precautions in this manual before handling or installing the UPS system. Observe all
precautions in the Operation and Maintenance Manual, SL-26090, before as well as during performance of all
maintenance procedures. Observe all DC safety precautions before working on or near the DC system.

A WARNING! Risk of heavy unit falling over. Improper handling can cause equipment damage, injury or death.
Exercise extreme care when handling UPS cabinets to avoid equipment damage or injury to personnel.
Locate the center of gravity symbols and determine the unit’s weight before handling each cabinet. Test lift
and balance the cabinets before transporting them. Maintain minimum tilt from vertical at all times. Slots at
the base of the module cabinets are intended for forklift use. Base slots will support the unit only if the forks
are completely beneath the unit. Read all of the following instructions before attempting to move, lift or
remove packaging from the unit, or to prepare the unit for installation. The UPS module weighs up to 4667 Ib.
@17 kg).

A WARNING! Risk of electrical shock and fire. Can cause equipment damage, personal injury or death. Only
normal safety precautions are necessary under typical operation and with all UPS doors closed. The area
around the UPS system should be kept free of puddles of water, excess moisture and debris. Only test
equipment that is designed for troubleshooting should be used. This is particularly true for oscilloscopes.
Always check with an AC and DC voltmeter to ensure safety before making contact with the UPS or using
tools to work on any UPS component. Dangerously high potential electric charges may exist at the capacitor
banks and at the DC connections even when input power is turned Off. All wiring must be installed by a
properly trained and qualified electrician. All power and control wiring must comply with all applicable
national, state and local codes. One person should never work alone, even if all power is disconnected from
the equipment. A second person should be standing nearby to assist and to summon help in case of an
accident.



NOTICE

This unit complies with the limits for a Class A digital device, pursuant to Part 15 Subpart J of FCC rules. These
limits provide reasonable protection against harmful interference in a commercial environment. This unit
generates uses and radiates radio frequency energy and, if not installed and used in accordance with this
instruction manual, may cause harmful interference to radio communications. Operation of this unit in a
residential area may cause harmful interference that the user must correct at his own expense.

NOTE: Materials sold hereunder cannot be used in the patient vicinity (e.g., use where UL, cUL or IEC 60601-1is
required). Medical applications such as invasive procedures and electrical life support equipment are subject to
additional terms and conditions.
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2 MECHANICAL INSTALLATION

2.1 Pre-Installation Planning

This section describes the requirements that must be taken into account when planning the positioning and cabling of the
UPS and related equipment.

Installing personnel should observe these general procedures and practices. The particular conditions of each site will
determine the applicability of such procedures.

WARNING! Risk of electrical shock. Can cause injury or death. Special care must be taken when working with
the batteries associated with this equipment. When the batteries are connected together, the battery-
terminal voltage will exceed 400VDC and is potentially lethal.

NOTE: All equipment not referred to in this manual is shipped with details of its own mechanical and electrical
installation.

NOTICE
Risk of incorrect input power connection. Can cause equipment damage.
The standard Liebert® EXL S1is suitable for connection to 60Hz, 3-phase, 3-wire-plus-ground input power.

NOTE: Do not apply electrical power to the UPS equipment before the arrival of the commissioning engineer.
Connecting power before the commissioning engineer determines the system is properly installed may void the
warranty.

2.2 Preliminary Checks
Before installing the UPS, carry out the following preliminary checks:
e Visually examine the UPS equipment for transit damage, both internally and externally. Report any damage to

the shipper and to your Vertiv™ representative immediately.

e Verify that the correct equipment is being installed. The equipment supplied has an identification tag on the
interior of the doors stating the type, size, and main-calibration parameters of the UPS.

e Verify that the UPS room satisfies the environmental conditions stipulated in the equipment specification,
paying particular attention to the ambient temperature and air exchange system.
2.3 Environmental Considerations

2.3.1 UPS Room

The UPS should be installed vertically, on a level and even concrete or other non-combustible surface, and in an area
protected from extremes of temperature and humidity. Refer to Specifications on page 39 for detailed product
specifications.

The Liebert EXL STis intended for indoor installation and should be located in a cool, dry, clean-air environment with
adequate ventilation to keep the ambient temperature within the specified operating range (see Table 53 on page 42).

NOTE: Vertiv™ will not accept liability or pay costs, fees, or damages arising from storing or operating the UPS outside
of the specified environmental, performance, or operating ranges and conditions as set forth herein or in other
product documentation. Please contact Vertiv Technical Support for more information.
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The UPS is cooled with the aid of internal fans. Do not cover the ventilation openings. Cooling air must enter and exit the
cabinets freely to prevent overheating or malfunctioning.

The UPS is equipped with air filters behind the front doors. A schedule for inspection of the air filters is required. The period
between inspections will depend upon environmental conditions.

When using bottom-entry cabling, the conduit plate must be installed.

Keep all protective shrink wrap on the unit and remove it only when required. If the unit does not have an external,
temporary filter (Grainger Part Number 2JTA8 or equivalent) installed on top of the unit (see Figure 21 below contact
Vertiv Technical Support.

The UPS is shipped with external filter material that must remain attached to the UPS to protect potential areas of foreign
debris ingress to the UPS. In addition to the external filter material, filters installed on the top and front of the UPS must not
be removed during construction activities. All filter media is necessary to prevent debris and dust entry to the UPS
throughout the installation process. The external temporary filter at the top of the UPS will be removed by a Vertiv
Customer Engineer during startup and must be reinstalled whenever the UPS is not operating during construction activities.

Figure 2.1 Liebert® EXL S1with Temporary Filter Installed
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1 Top of UPS; 625-800k VA unit shown
2 Filter coverage area
NOTICE

Foreign material inside or in the vicinity of the UPS module presents a potential risk to the operational integrity
of aninstalled UPS system.

This risk is especially high if any conductive material finds its way inside the UPS module.

The risk potentially involves damage to the installed UPS equipment and subsequent degradation or loss of
power to the connected critical site load.
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Vertiv™ applies the highest safety standards in equipment design to ensure that no live parts are exposed to
external contact, and also to ensure that the equipment is protected against the introduction of foreign bodies
during operation. However, it is not possible for Vertiv to ensure that foreign bodies will not be introduced
during on-site installation, or when the UPS doors and covers are open and the electrical terminals are exposed
to allow power line connections to be made by the electrical contractor/installer.

To prevent major disruption to site operations and risk to property and personnel, including the possibility of a
fatality, each site’s facility manager or construction manager must prevent foreign bodies from being
introduced into the UPS module.

All' UPS modules are thoroughly inspected by Vertiv engineers before being placed into service and testing
on-site. However, the person responsible for the site must ensure that the UPS module and the immediate
surroundings are kept clean and free from any possible conductive material such as metal foil, food wrappers,
cable shields, washers and other hardware, scrap metal and dust.

If the UPS system is shut down after placement into service and testing is completed, the UPS room must be
kept clean to avoid the possibility (during restart) of the considerable volume of airflow produced by UPS
operation to dislodge and/or drag any foreign bodies into the equipment, which can result in system failure and
possible supply interruption to the critical site load, and several hours of downtime resulting from the damage
typically associated with such events.

If the UPS is left running/operational after placement into service and testing, the room must be kept clean to
prevent foreign bodies from entering the UPS module via its forced-air flow.

NOTE: Ensure that the top of the UPS is protected from any metal shavings and debris by using the temporary
external filter material that shipped with the UPS. The installer is responsible for ensuring that no conductive material
enters the unit. The installer will be billed at Vertiv’s prevailing labor wage for any cleaning or unit or component
failure as a result of debris entering the unit.

2.3.2 Storing the UPS and Batteries for Delayed Installation

If the UPS system will not be installed immediately, store it indoors in a clean, dry and cool location (see Table 53 on
page 42). If the system includes a battery cabinet, the batteries’ requirements dictate the storage conditions. Unpack,
install, and charge batteries as soon as possible after delivery.

NOTICE

2 Mechanical Installation

Risk of failure to properly charge the batteries. Can cause permanent damage to the batteries and void the
warranty.

Batteries will discharge during storage. Batteries must be recharged as recommended by the battery
manufacturer. A notice of “Charge Before Date” is affixed to each cabinet that has batteries inside. The “Charge
Before Date” is calculated based on storing the batteries at 77°F (25°C). Storage at a higher temperature will
increase the rate of self-discharge, which requires earlier recharging. Consult the battery manufacturer on how
to determine when the batteries need to be recharged.



2.3.3 Installation Altitude

The maximum operating altitude of the UPS, without derating, is 3300 ft (1000 m). At higher altitudes the load must be
reduced according to Table 21 below.

Table 2.1 Altitude derating

Altitude, ft. (m) Derating Factor

3281(1000) 1.000
3937 (1200) 0.990
4922 (1500) 0.975
6566 (2000) 0.950
8203 (2500) 0.925
9843 (3000) 0.900
11,483 (3500) 0.875
11,811 (3600) 0.870
13,124 (4000) 0.850
13,780 (4200) 0.840
14,764 (4500) 0.825
16,405 (5000) 0.800

2.4 Positioning
The cabinet is structurally designed to permit lifting from the base with a forklift, pallet jack or similar equipment.
Access to the power terminals, auxiliary terminal blocks and power switches is from the front and top.

The doors and top low-voltage cover can be opened for access to the power connection bars, auxiliary terminal blocks and
power isolators. The front door can be opened 90 degrees for more flexibility in installations.

2.4.1 Moving the Cabinets

Plan the travel route between the point of arrival and the unit’s position to make sure that all passages are wide enough for
the unit and that floors are capable of supporting its weight. For instance, check that doorways, lifts, ramps and so on are
adequate and that there are no impassable corners or changes in the level of corridors that would prevent passage.

Ensure that the UPS weight is within the designated surface weight loading (kg/cm2) of any handling equipment. For weight
details, see Table 52 on page 41.

Move the UPS with a forklift or similar equipment to ease the relocation and to reduce unit vibration. The bottom structure
of the UPS will support the unit only if the forks are completely beneath the unit. The optional battery cabinets also should
be moved with a forklift or similar equipment.

Ensure that any equipment used in moving the UPS cabinet has sufficient lifting capacity to transport the unit. Care must be
taken to protect the panels. Do not tilt the UPS or other system cabinet more than 15 degrees.

Handling with straps is not authorized.
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A WARNING! Risk of heavy unit falling over. Improper handling can cause equipment damage, injury or death.
Because the weight distribution in the cabinet is uneven, use extreme care while handling and transporting.
Take extreme care when handling UPS cabinets to avoid equipment damage or injury to personnel. Locate
the center of gravity symbols and determine the unit's weight before handling each cabinet. Test lift and
balance the cabinets before transporting them. Maintain the minimum tilt from vertical at all times. The UPS
module weighs up to 4667 Ib. (2117kg).

2.4.2 Clearances

The UPS has no ventilation grilles at either side or at the rear. Leave a distance of 24 in. (610 mm) between the top of the
UPS and any overhead obstacles for service and adequate circulation of air from the unit. Clearance around the front of the
equipment should be sufficient to enable free passage of personnel with the doors fully opened, about 50 in. (127cm). In the
rare instance of module replacement, 50 in. (127cm) of clearance is required for the Service team to perform module
replacement. 50 in. (127 cm) allows adequate clearance for both the module and the heavy duty lift used by the Service
team to remove and replace the modules. If 50 in. (127cm) is not available, then the Service team will instead replace
components and subassemblies in the modules as part of their repair process.

2.4.3 Raised-Floor Installations

If the equipment will be installed on a raised floor, mount the UPS on a pedestal suitably designed to accept the equipment
point-loading. Refer to the base view to design this pedestal.

2.4.4 Floor Anchors—Optional

For seismic-resistant installations, special floor anchors must be used for the UPS and matching battery cabinets; see 5 on
page 39.

2.4.5 Kick Plate Installation—Standard

Kick plates must be installed. If the unit will be installed in a position that does not permit access to rear of the UPS, install
the kick plates before the unit is placed in its final position.

2.4.6 Special Considerations for 1+N Parallel Systems

Consider the grounding configuration of your system before finalizing module placement; see Configuring Ground
Connections on page 19.

The cabling impedance must be closely matched to ensure proper load-sharing. Mismatched impedance may cause an
overload on one module in a 1+N system, triggering a shutdown and loss of power to the connected load. Mismatched cable
impedance is amplified when a 1+N system is operating on bypass because the power on the bypass path is not controlled.
We recommend matching the impedance in the bypass path of paralleled systems as closely as possible to ensure good
bypass current sharing.

The 1+N UPS Bypass Current Sharing Inductor option can be used to minimize the effects of cable impedance mismatch.

The impedance mismatch can also be minimized by controlling the wiring length of each unit. The design and the layout of
the UPS system and associated panels and cabling should be examined closely to ensure that cable lengths and
impedance are closely matched.
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For Liebert® EXL S1systems, the total combined cable length of the bypass feeder cables and the module output cables for
each module must be within 5% from maximum to minimum. The combined cable length is the sum of the length from the
common source feeding all the modules to the common output switchboard.

If the cabling impedance must to be greater than 5% or the total, planned system load exceeds more than 85% per module,
contact your Vertiv™ representative to calculate whether the system will result in an overload condition when operating on
bypass.

When bringing a 1+N system on line for the first time or after removing one unit, we recommend checking the bypass
current mismatch. To check the bypass current mismatch:

1. Place a load on the bypass of each UPS module.

2. View the output current of each unit.

The accuracy of the currents displayed on the UPS module is sufficient for this check. If the mismatch is greater than 5%, the
bypass impedance must be balanced or the load must be limited to less than the maximum rating.

The output switchboard for any 1+N system must be configured with one Module Output Circuit Breaker (MOB) for each
UPS module that is to be connected to that switchboard. The breaker must be equipped with auxiliary contacts that will be
monitored by the UPS in order for interlocks to function properly and for the HMI to indicate the bypassed status of the
module.

We recommend selecting breakers that work with current levels that may occur when switching a module onto the active
bus. Breakers with adjustable instantaneous settings should be adequate to achieve this.

For further information about matching cable impedance or refer to Performance Improvements with Sharing Inductors in
Distributed Static Switch UPS Systems on the Liebert EXL S1product page at www.Vertiv.com, or contact Vertiv support,
http://www.Vertiv.com/en-us/support/.

2.4.7 Unpacking and Unloading the Cabinet from the Pallet

Take the utmost care when removing the packaging to prevent damage to the equipment. Check all packaging materials
to ensure that no important items are discarded.

Once the packaging is removed, take the UPS off the pallet by removing the retaining screws securing it to the pallet. Refer
to page 5 of the appropriate illustration included in Technical lllustrations on page 57.25 on the facing page, lists the
relevant drawings by number.

Once the retaining screws are removed from the pallet, lift the unit off with a forklift.

Do not remove the retaining brackets from the UPS because they are used to fasten the UPS to the floor, except where
seismic compliance is required and the optional seismic anchoring kits are used.

Vertiv™| Liebert® EXL S1Installer Guide


http://www.vertivco.com/

25 System Configuration

A UPS system is composed of a number of equipment cabinets, depending on the individual system design requirements.
In general, all the cabinets in an installation will be the same height.

NOTE: If you are bolting cabinets together, remove the side panels before beginning installation.

e UPS with connected battery cabinets—Shown in Figure 22 below. The battery cabinets are connected to the
UPS and internally wired. The battery cabinets must be installed on the right of the UPS in a connected system.
On 600kVA and lower models, the battery wiring cabinet is a separate cabinet installed on the right side of the
UPS between the UPS and battery cabinets.

e Stand-alone, interconnected battery cabinets—Shown in Figure 23 on the next page, with the battery
junction cabinet on one end. The battery cabinets are interconnected with the battery wiring cabinet, but are
not connected to the right side of the UPS. In this configuration, the battery junction cabinet may be on either
end or between the battery cabinets.

e Stand-alone battery system—The battery cabinet system stands alone. In this configuration, there is no junction
cabinet and the battery cabinets are not connected to the UPS. Battery power cables are routed directly to the
DC busbars in the UPS 1/O cabinet.

NOTE: Make sure that you complete all of the connections detailed in the “Interconnection Details” drawing before
making any power-cabling connections. The interconnects are very hard to access after the power wiring is complete.
See Technical lllustrations on page 57, for the appropriate drawing for your system

The detailed arrangement and cabinet dimensions for your UPS system is described in the installation drawings. Refer to
the appropriate illustrations for your unit included in Technical Illustrations on page 57.

Figure 2.2 Connected and Internally Wired UPS System
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Item Description
1 UPS
2 Battery cabinets

2 Mechanical Installation 9



Figure 2.3 Stand-Alone, Interconnected Battery Cabinets

Item Description
1 Battery cabinet
2 Junction cabinet

2.6 Power Cable Busbars

Cables can enter the UPS cabinet from bottom or top into the input/output (I/O) section of the unit. Various battery cabinet
arrangements are illustrated in 25 on the previous page, to 25 on the previous page.

The detailed cabling and connection for your UPS system is described in the installation drawings. In addition to the
following instructions, refer to the appropriate illustrations for your unit included in Technical Illustrations on page 57.25 on
the previous page, lists the drawings by number, UPS model and options.

Input power, from utility power or from a DC system, connects to the UPS through an input/output cabinet. When Liebert®
battery cabinets are attached to the UPS, Vertiv™ supplies the busbars and cables for the power connections.

e A UPS with static bypass utilizes only Input/Output Cabinet 1.

o A UPS with back-feed disconnect, common mode choke, bypass sharing inductors or any
combination of these options, utilizes Input/Output Cabinet 2 or Input/Output Cabinet 3.

The battery cabinets connect to the input/output cabinet with busbars.

e UPS models with static bypass only employ busbars that enter below the cabinet roof line. Those busbars are
enclosed by the battery cabinet and the input/output cabinet.

e UPS models with back-feed disconnect, common mode choke, bypass sharing inductors or with any
combination of these options, employ busbars that extend through openings in the tops of the adjacent battery
cabinet and input/output cabinet. These busbars require a protective, factory-supplied shroud that is attached
to the input/output cabinet and the adjacent attached battery cabinet. The protective, factory-supplied shroud
is shown in Figure 25 on page 12.

Vertiv™ | Liebert® EXL S1Installer Guide



To connect power to the UPS from the attached battery system:
1. Remove the panels from the right side of the input/output cabinet and from the left side of the adjacent battery
cabinet.
2. Position the cabinets and bolt them together.

3. Remove two interconnect straps and the M10 mounting hardware from the battery cabinet. Keep straps and
hardware for possible future use.

4. Use the hardware supplied in the cable kit to connect the output busbars from the battery cabinet to the input

busbars in the input/output cabinet.

NOTE: Busbar connections vary depending on the system rating. For details, refer to the submittal drawings that
shipped with the battery system and to Figure 2.4 below and Figure 25 on the next page.)
5. Torque the busbar and cable connectors to 480 in-Ib. (54Nm).

6. Onsystems connecting to Input/Output Cabinet 2 or 3, install the protective shroud using the four factory-
supplied M6 x 12mm self-tapping screws to attach the shroud and enclose the busbars, see Figure 25 on the

next page.

Figure 2.4 Battery Cabinet Busbar Connections to Input/Output Cabinet 1

Item Description
1 1000k VA to 1200kVA models
2 500k VA to 800kVA models
3 Connect to negative battery busin I/O cabinet
4 Connect to positive battery busin I/O cabinet
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Figure 2.5 Battery Cabinet Busbar Connections to Input/Output Cabinet 2 or 3 (1200kVA model shown)

tem Description
1 Input/output cabinet
2 Busbar x 3
8 Busbar x 3
4 Battery cabinet
5 Busbar shroud
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2.7 Attaching Input/Output Cabinets
The UPS utilizes input/output cabinets for electrical connections.
A UPS with static bypass only utilizes Input/Output Cabinet 1.

A UPS with the optional back-feed disconnect, the optional common mode choke, the optional bypass sharing inductors or
with any combination of those options utilizes Input/Output Cabinet 2 or 3.

The connection points and shipping splits for your UPS system are described in the installation drawings. Refer to the
appropriate illustrations for your unit included in Technical Illustrations on page 57.

The following table lists relevant drawings by number, UPS model and options.

Table 2.2 Connection and Shipping-Split Drawings

Drawing Number model/options

559322P1 Mechanical installation, 800 and 1200k VA UPS with Input/Output Cabinet 1

561763P1 Mechanical installation, 800 and 1200k VA UPS with Input/Output Cabinet 2 or 3

2.7.1 Moving Input/Output Cabinets into Position

An input/output cabinet must be moved toward the UPS cabinet from the end. Damage may occur if it is moved straight
back along the shipping split.

Before moving an input/output cabinet into position, three input fuses must be removed. For the location, refer to the
appropriate illustrations for your unit included in Technical Illustrations on page 57. Table 22 above lists relevant
drawings by number, UPS model and options.
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3 UPS ELECTRICAL INSTALLATION

These guidelines are for qualified installers who must have knowledge of local wiring practices pertaining to the equipment
to be installed.

A WARNING! Risk of electrical shock. Can cause injury or death. The UPS contains high DC as well as AC
voltages. Check for voltage with both DC and AC voltmeters before working within the UPS. Only properly
trained and qualified personnel wearing appropriate safety headgear, gloves, shoes and glasses should be
involved in installing the UPS or preparing the UPS for installation.

3.1 External Protective Devices

For safety, it is necessary to install circuit breakers in the input AC supply and external battery system. Given that every
installation has its own characteristics, this section provides guidelines for qualified installation personnel with knowledge of
operating practices, regulatory standards and the equipment to be installed.

External overcurrent protection must be provided. See 5 on page 39 for overload capacity.

3.2 Power Cables

The UPS requires both power and control cabling. All control cables, whether shielded or not, should be run separately from
the power cables in metal conduits or metal ducts that are electrically bonded to the metalwork of the cabinets to which
they are connected.

The cable design must comply with the voltages and currentsin 5 on page 39, through 5 on page 39, follow local wiring
practices and take into consideration the environmental conditions (temperature and physical support media), room
temperature and conditions of installation of the cable and system’s overload capacity (see Specifications on page 39).

A WARNING! Risk of electrical shock. Can cause injury or death. Before cabling the UPS, ensure that you are
aware of the location and operation of the external isolators that connect the UPS input/bypass supply to the
power distribution panel. Check that these supplies are electrically isolated and post any necessary warning
signs to prevent them from being connected to the UPS or other system cabinets.

ADVERTISSEMENT : Risque de décharge électrique pouvant causer des blessures graves, voire
mortelles. Avant de procéder au cablage du systéme ASC, assurez-vous que vous étes au courant de
A ’emplacement et du fonctionnement des isolateurs externes qui raccordent I'alimentation d’entrée ou de
dérivation au panneau de distribution électrique. Vérifiez que ces raccords sont isolés électriquement et
installez tous les panneaux d’avertissement nécessaires pour empécher leur utilisation accidentelle.

When sizing battery cables, a maximum volt drop of 2VDC is permissible at the current ratings givenin5 on page 39.
The following are guidelines only and are superseded by local regulations and codes of practice where applicable:

e The grounding conductor should be sized according to the fault rating, cable lengths, type of protection, etc.
The grounding cable connecting the UPS to the main ground system must follow the most direct route
possible.

e  Using smaller, paralleled cables for heavy currents can ease installation.

e AC and DC cables must be run in conduits according to local codes, national codes and standard best
practices. This will prevent creation of excess EMI fields.
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3.3 Sizing the Input Breaker that Feeds the UPS

Nominal input current (considered continuous) is based on full-rated output load. Maximum current includes nominal input
current and maximum battery recharge current (considered noncontinuous).

Continuous and noncontinuous current are defined in the NEC.

Maximum input current is controlled by the current limit setting, which is adjustable. Values shown are for maximum current
limit. If a smaller input feed breaker is used, the input current limit can be adjusted; see your Vertiv™ representative for
more information. The input current limit should not be set less than 105% of the current needed to support the inverter at
full load for normal operation.

This results in sufficient power to recharge the battery in a reasonable time and to operate over the published input voltage
range.

3.3.1 Single or Dual Input Feeds

The UPS may be fed from single reference sources or dual asynchronous sources with optional common-mode choke. If a
single-input configuration will be used, the utility source must be cabled to the rectifier input busbars.

NOTE: Make sure that you complete all of the connections detailed in the “Interconnection Details” drawing before
making any power cabling connections. The interconnects are very hard to access after the power wiring is complete.
See Technical lllustrations on page 57, for the appropriate drawing for your system

The terminal details and connections for your UPS system are described in the installation drawings. Refer to the
appropriate illustrations for your unit included in Technical Illustrations on page 57.

3.3.2 Automatic Transfer Switches

If the UPS is fed from an automatic transfer switch, the UPS can transfer to and from an alternate out-of-phase source in
double-conversion mode without applying a break-before-make delay to the automatic transfer switch operation.

3.4 Input Power Cable Connection

The rectifier input, bypass, output and battery power cables (all require lug-type terminations) are connected to busbars in
the 1/O sections. The terminal details and connections for your UPS system are described in the installation drawings. Refer
to the appropriate illustrations for your unit included in Technical lllustrations on page 57.

NOTE: Before making any power-wiring connections, make sure that you complete all of the interconnections for your
system. The interconnects are very hard to access after the power wiring is complete. To make the interconnections,
see connections the appropriate “Interconnection Details” drawing for your system, listed in 25 on page 9.
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3.4.1 Equipment Ground

The equipment ground busbar is in the 1/O section, described in the appropriate illustrations for your unit, included in
Technical lllustrations on page 57.

The grounding conductor must be connected to the ground busbar and bonded to each cabinet in the system.

All cabinets and cabling must be grounded in accordance with local regulations.

NOTE: In addition to safety requirements, it is important to follow grounding best practices for EMC requirements.
For example, daisy-chain grounding connection between UPS modules located in different electrical rooms or floors is
not recommended. Proper grounding reduces problems in systems caused by electromagnetic interference.

A WARNING! Failure to follow adequate grounding procedures can result in electric shock hazard to personnel
and the risk of fire, should a ground fault occur. All operations described in this section must be performed
by properly trained and qualified electricians or technical personnel. If any difficulties are encountered,
contact Vertiv™ Technical Support, http://www.Vertiv.com/en-us/support/.

A

ADVERTISSEMENT : Le non-respect des procédures de mise a la terre peut entrainer des risques
d’électrocution du personnel et des risques d’incendie en cas de défectuosité de la mise a la terre.
Toutes les opérations décrites dans cette section ne doivent étre effectuées que par des électriciens ou
des techniciens professionnels diiment formés et qualifiés . En cas de difficultés, communiquez avec
Vertiv™. Pour obtenir les renseignements de contact, consultez la derniére page de ce manuel.

Once the equipment has been positioned and secured, connect the power cables. Refer to the appropriate illustrations for
your unit, included in Technical Illustrations on page 57, and complete the following steps:

1.

o o s W

Verify that the UPS equipment is isolated from its external power source and that all the UPS power isolators
are Open.

Check that these supplies are electrically isolated and post any necessary warning signs to prevent their
inadvertent operation.

Open exterior and interior panels on the front of the 1/O sections.
Connect the ground to the equipment ground busbar in the I/O sections.
Make power connections and tighten the connections to the proper torque.

Ensure correct phase rotation.

A WARNING! Risk of electrical shock. Can cause injury or death. If the load equipment will not be ready to
accept power on the arrival of the commissioning engineer, ensure that the system output cables are safely
isolated at their termination.

3 UPS Electrical Installation

ADVERTISSEMENT : Risque de décharge électrique pouvant causer des blessures graves, voire
mortelles. Si les équipements branchés ne sont pas préts a étre alimentés a I'arrivée de l'ingénieur de
mise en service, assurez-vous que les bornes des cables de sortie du systéme soient isolées de facon
sécuritaire.



WARNING! Risk of electrical shock. Can cause injury or death. When connecting the cables between the
battery extremities to the circuit breaker, always connect the circuit breaker end of the cable first.

ADVERTISSEMENT : Risque de décharge électrique pouvant causer des blessures graves, voire
A mortelles. Lors du raccordement de cables entre des bornes de batterie et un disjoncteur, branchez
toujours en premier I'extrémité du cable qui se raccorde au disjoncteur.

7. For control connection details, see Control Cable and Communication on page 23.
Close and secure the interior and exterior doors.

9. Attach the kick plates to the bottom of the unit.

NOTE: If the unit is to be installed in a position that does not permit access to the rear kick plates, then the kick plates
must be installed before the unit is placed in its final position.

3.5 DC Power Connections

A WARNING! Risk of electrical shock. Can cause injury or death. The UPS contains high DC as well as AC
voltages. Check for voltage with both DC and AC voltmeters before working within the UPS, the input/output
cabinet or the battery cabinet. Only properly trained and qualified personnel wearing appropriate safety
headgear, gloves, shoes and glasses should be involved in installing the UPS or preparing the UPS for
installation.

Vertiv™ recommends installing a local battery disconnect near the battery for safe maintenance. If this is not possible, it is
required to use a lock-out tag-out device in the battery room and always check for hazardous voltage before performing
maintenance on the UPS.

An external battery protection device must be installed to ensure adequate protection in case of short circuit fault. This
protection may consist of fuses or automatic breakers suitable for DC applications. Size the external battery protection
device in accordance with the available battery short circuit current and the battery string voltage.

Notice
Batteries are able to withstand an external short circuit under specific conditions and for a specified duration.
Fuses, circuit breakers and cables must be selected in accordance to the battery characteristics. Contact
Vertiv Technical Support for more information.

Notice

External shorts can lead to irreversible battery damage and reduced battery service life.

A WARNING! Missing or incorrect battery protection may cause extensive damage to the batteries, the UPS and
ancillary equipment. Vertiv will neither accept liability nor pay damages resulting from accidents caused by
missing or incorrect sizing of the battery protection device(s). Contact Vertiv Technical Support for more
information.

Vertiv recommends using a proprietary battery breaker control option to remotely trip the battery breaker and safely
disconnect the battery when an undervoltage condition is detected. Contact Vertiv Technical Support for more information.
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Liebert® battery cabinets installed attached to the Liebert EXL S1are connected to the input/output cabinet with busbars.
UPS models with the static bypass only employ busbars that are contained by the battery cabinet and the input/output
cabinet.

NOTE: Before making any power wiring connections, make sure that you complete all of the interconnections for your
system. The interconnects are very hard to access after the power wiring is complete. To make the interconnections,
see connections the appropriate “Interconnection Details” drawing for your system, listed in 25 on page 9.

UPS models with the back-feed disconnect, common mode choke or bypass sharing inductors or with any combination of
these options employ busbars that extend through openings in the tops of the adjacent battery cabinet and input/output
cabinet. These busbars require a protective, factory-supplied shroud that is attached to the input/output cabinet and the
adjacent, attached battery cabinet.

When Liebert battery cabinets are attached to the UPS, the busbars and cables for the power connections are
factory-supplied.

To connect power cables for a battery system attached to the Liebert EXL S1:

1. Remove the panels from the right side of the input/output cabinet and from the left side of the adjacent Liebert
battery cabinet.

2. Position the cabinets and bolt them together.

3. Remove two interconnect straps and the M10 mounting hardware from the battery cabinet. Keep the straps and
hardware for possible future use.

4. Use the hardware supplied in the cable kit to connect the output busbars from the battery cabinet to the input
busbars in the input/output cabinet.

NOTE: Busbar connections vary depending on the system rating. For details, refer to the submittal drawings that
shipped with the battery system and to the battery system manual that shipped with the battery system.

5. Torque the busbar and cable connectors to 480 in-Ib. (54Nm).

6. On systems with the common mode choke, with bypass sharing inductors or with both options, use the four
factory-supplied M6 x 12mm self-tapping screws to attach the protective shroud to the top of the system,
covering the busbars between the battery cabinet and input/output cabinet.

3.6 Configuring Ground Connections

The UPS is compatible with solidly grounded wye sources or a high-resistance ground system. Refer to High-Resistance
Ground Systems on page 22.

Improper grounding is the largest single cause of UPS installation and startup problems. Grounding techniques vary
significantly from site to site, depending on several factors.

Proper grounding should be based on the appropriate NEC sections, but safe and proper equipment operation requires
further enhancements. The following pages detail recommendations for grounding various system configurations to ensure
optimal UPS system performance.

A WARNING! In addition to safety requirements it is important to follow grounding best practices for EMC
requirements. For example, daisy-chain grounding connection between UPS modules located in different
electrical rooms or floors is not recommended.
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A CAUTION: The UPS ground lug must be solidly connected to the service entrance ground by an appropriately
sized wire conductor per the NEC. Each conduit or raceway containing phase conductors must also contain a
ground wire, both for UPS input and output, which are solidly connected to the ground terminal at each
termination point. Conduit-based grounding systems tend to degrade over time. Therefore, using conduit as
a grounding conductor for UPS applications may degrade UPS performance and cause improper UPS
operation.

3.6.1 Three-Wire Input Connections
IMPORTANT! Single-phase loads must not be directly connected to the output of a three-wire UPS configuration.

Note that whenever the UPS module transfers to or from bypass, two AC sources (UPS output and bypass) are briefly
connected together and circulating current must flow. In this configuration, the current flows through the ground path,
possibly tripping ground-fault interrupters (GFIs) and distorting the output voltage waveform. Proper adjustment of ground-
fault interrupters is necessary to avoid unwanted tripping. The time delay should be set to at least 0.2 seconds to prevent
tripping when the UPS performs a transfer or retransfer operation.

NOTICE
Risk of improper installation. Can cause equipment damage.
Failure to set the ground-fault interrupters properly could cause loss of power to the critical load.

Figure 3.1 Grounding Diagram—Three-Wire Single-Module Systems

4

Item Description
1 Source
2 UPS
3 Optional back-feed disconnect
4 BPSS
5) To connected equipment
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Figure 3.2 Grounding Diagram—Three-Wire Multi-Module Systems
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6 To connected equipment

3.6.2 Recommended Grounding Configuration, Battery Systems
Battery cabinet systems must be connected as floating (ungrounded) systems.
Center-tapped or grounded battery systems are not possible with battery cabinet systems.

Whether the battery system is open-rack or cabinet, the metal rack parts or cabinet must be grounded to the UPS module
ground bus.
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3.6.3 High-Resistance Ground Systems

The 250 - 1200kVA UPS units are compatible with High-Resistance Ground (HRG) applications. Contact the factory for
HRG compatibility.

3.7 Distributed Static Switch (1+N) System Cabling Layouts

The output switchboard must be fitted with module output breakers (MOB) equipped with auxiliary contacts to
communicate breaker status. The MOB must function properly with current levels that may occur when switching a module
onto the active bus. Breakers with adjustable instantaneous settings should be adequate to achieve this.

NOTE: Before making any power wiring connections, make sure that you complete all of the interconnections for your
system. The interconnects are very hard to access after the power wiring is complete. To make the interconnections,
see the appropriate “Interconnection Details” drawing for your system, listed in 25 on page 9.

The distributed static switch cabling for your UPS system is described in the installation drawings. Refer to the appropriate
illustrations for your unit included in Technical lllustrations on page 57.

The following table lists the drawings by number, UPS model and options.

Table 3.1 System-Cabling Layout Drawings

Drawing Number Model/Options

Single Module, Single-Input Layouts

ES1-01-S001 with static bypass

ES1-01-S002 with static bypass and back-feed disconnect

ES1-01-S003 with static bypass and two-breaker external maintenance bypass

ES1-01-S004 with static bypass, two-breaker external maintenance bypass, and back-feed breaker
ES1-01-S005 with single input, static bypass, and three-breaker external maintenance bypass
ES1-01-S006 with static bypass, three-breaker external maintenance bypass, and back-feed disconnect

Single Module, Dual-Input Layouts

ES1-01-S007 with static bypass

ES1-01-S008 with static bypass and back-feed disconnect

ES1-01-S009 with static bypass and two-breaker external maintenance bypass

ES1-01-S010 with static bypass, two-breaker external maintenance bypass, and back-feed disconnect
ES1-01-S011 with static bypass and three-breaker external maintenance bypass

ES1-01-S012 with static bypass and four-breaker external maintenance bypass

1+N Multi-Module, Single-Input Layouts

ES1-02-S001 with static bypass and two-breaker paralleling cabinet
ES1-02-S002 with static bypass, two-breaker paralleling cabinet, and back-feed disconnect
ES1-02-S005 without static bypass
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Table 3.1 System-Cabling Layout Drawings (continued)

Drawing Number Model/Options

1+N Multi-Module, Dual-Input Layouts

ES1-02-S003

with static bypass and two-breaker paralleling cabinet

ES1-02-S004

with static bypass, two-breaker paralleling cabinet, and back-feed disconnect

Control Cabling Layouts

ES1-19-S002 Communications and general contacts

ES1-19-S003 DC source cable layout - UPS with matching battery cabinets

ES1-19-S004 DC source cable layout - UPS with third-party battery cabinets

ES1-19-S005 DC source cable layout - UPS with third-party maintenance-bypass-distribution and battery cabinets
ES1-19-S007 Maintenance bypass cabinet with single module

ES1-19-S024 System controls, distributed static switch (1+N) multi-module and paralleling cabinet

3.8 Control Cable and Communication

NOTE: The low-voltage conduit plate must be removed prior to punching holes for landing conduit. Failure to do so

may result in equipment damage due to metal debris.

For control/alarm wiring, use stranded 16-22AWG cable. Use stranded, 14AWG cable wire up to 500 ft. (150m).

Based on a site’s specific needs, the UPS may require auxiliary connections to manage the battery system (external battery
circuit breaker), communicate with a building management system or provide alarm signaling to external devices, or for
Remote Emergency Power Off (REPO). The connections for the interfaces below are in the low-voltage customer connections

on the top of the UPS, see Figure 3.3 on the next page.

Table 32 on the next page, describes the interfaces.

3 UPS Electrical Installation

23



24

Figure 3.3 Customer-Connection Locations in All Models
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Table 3.2 Connection Interfaces

Item Description

1 Bottom
Slots 1, 2, 3 for Liebert® IntelliSlot™ Communication Cards.
’ NOTE: The center bay is serial interface for LIFE™ Services.
3 AP202-XP12 - Selectable Output Dry Contacts, 6 Form C Contacts
4 XP6-AP30-XP3 - DP-9 Connectors; Serial Interface For Service
5 AP30-XP12 - Selectable Output Dry Contacts, 6 Form C Contacts
6 AP30-XP11 - Selectable Input Dry Contacts; 8 Form A/B or 4 Form C Contacts)
7 Not Used. AP30-XP4
8 AP30-XP31 - Load Bus Sync Port,
9 AP30-XP71A, 71B; AP30-XP72A, 72B - Parallel UPS Communication Connections
10 AP30-XP24 - Back-Feed CB Output Dry Contacts
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Table 3.2 Connection Interfaces (continued)

Item Description

1 Not Used. AP30-XP19A/19B

12 AP30-TB3 -24VDC Option Power

13 AP30-TB1154 - BIB Interface

14 AP202-XP11 - Selectable Input Dry Contacts; 8 Form A/B or 4 Form C Contacts
15 AP30-XP10 - REPO Status

3.8.1 Slots for Vertiv™ Liebert® IntelliSlot™ Cards—SLOT1 and SLOT3

These slots permit installing Liebert network communication cards. This adapter provides an independent external network
interface for communication with network monitoring and building management systems.

The Liebert IntelliSlot platform includes the Vertiv™ Liebert® IS-UNITY-DP and Vertiv™ Liebert® IS-485 EXI| cards. The
platform communicates with Vertiv software tools and services, including Vertiv™ Trellis™ Vertiv™ Liebert® SiteScan™ Web
and Vertiv™ Liebert® Nform.

The Liebert IS-UNITY-DP card supports up to two third-party protocols along with HTTP/S (Web), Vertiv™ Protocol, SMTP
and SMS.

Third-party protocols available on the IS-UNITY-DP card are:

e BACnet IP—BACnet over Internet Protocol

e BACnet MSTP—BACnet Master-Slave/Token-Passing (MSTP) communications protocol over an RS-485 serial
network (also known as BACnet MSTP RS-485)

e Modbus RTU
e Modbus TCP
e SNMP versions 1, 2c and 3

When determining the protocols, consider the following:

e No more than two protocols may be enabled on one card.
e Only one version of BACnet may be selected, either BACnet IP or BACnet MSTP.
e Only one version of Modbus may be selected, either Modbus TCP or Modbus RTU.

e Only one of the protocols can use the 485 port; choosing two 485 protocols will cause conflicts.
The Liebert IS-485 EXI Card connects to a Liebert® Sitelink-E, allowing Liebert SiteScan Web 4.0 monitoring and control.
3.8.2 Slot for Vertiv™ Liebert® LIFE Services Products—SLOT2

This slot is the reserved interface for Liebert LIFE Services modem card. This card provides an independent external
modem interface for communication with Liebert LIFE Services service station. Ask your local Vertiv representative for
details on Liebert LIFE Services and its benefits for your UPS system.

3.8.3 Serial Interface for Liebert LIFE Services Cards (Serial Input/Output)—XP6

The service interface is a SUB-D nine-pin male connector for RS-232 serial communication. It is used for communication with
external Liebert LIFE Services or other special Liebert applications.
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3.8.4 Connector for REPO (Input and Status)—AP30-XP10

The Remote Emergency Power Off (REPO) shuts down the UPS rectifier, inverter and static bypass. It disconnects the
external battery circuit breakers, but it does not disconnect the input mains supply to the UPS. If required, this additional
action can be performed by adding a contact to the emergency stop switch placed on an upstream breaker.

The REPO button must be connected to the UPS with a twisted/shielded cable no longer than 66 ft. 20m). The contact
must be closed under normal operating conditions. When this contact opens, the load will be cut Off and a fault will appear
on the display. Resuming normal operation requires resetting the REPO button to its closed position and resetting the fault
on the display.

EPO is On when either EPO Input Contact 1or EPO Input Contact 2 is open. The inputs contacts are independent and in OR
logic.

If the EPO button is not installed, jumper leads must be connected between Pins 1and 2 of EPO Input Contact 1and
between Pins 3 and 4 of EPO Input Contact 2.

The UPS REPO status may be monitored by connecting to the Form-C REPO Status Pins 5, 6 and 7.

Table 3.3 REPO Connection

Pin Signal Description ‘

182 | EPOInput Contact#1 EPO is ON when either input 1 or input 2

384 | EPO Input Contact #2 are open; the inputs are independent and in OR logic

5 EPO Status Contact - N.C.

6 EPO Status Contact - COMMON | Form-C dry contacts rated for 5A @24 VDC

7 EPO Status Contact - N.O.

Use stranded 16-22AWG cable.

A WARNING! The external push button must be voltage-free and isolated from all sources and GND. The
external REPO system must not exceed 24V and 20mA.

NOTE: The external EPO switch must latch Open when activated.
3.8.5 Customizable Output Dry Contacts—AP30/AP202 XP12

The UPS has two 18-pin screw connectors (AP30-XP12 and AP202-XP12) that allow connecting 12 Form C or Form A/B
configurable output contacts. Each contact is rated for 120VAC/5A.

Table 3.4 Customizable Output Contacts

TO FORM C or FORM A/B
AP30: XP12-1 NOT USED
AP30: XP12-2 BFD/RBB BACKFEED PROTECTION TRIP Contact #1 COMMON
AP30: XP12-3 BFD/RBB BACKFEED PROTECTION TRIP Contact #1 N.O.
AP30: XP12-4 SKRUENABLE CONTACT #2 N.C.
AP30: XP12-5 SKRUENABLE CONTACT #2 COMMON
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Table 3.4 Customizable Output Contacts (continued)

TO FORM C or FORM A/B
AP30: XP12-6 NOT USED
AP30: XP12-7 USER SELECTABLE OUTPUT CONTACT #3 N.C.
AP30: XP12-8 USER SELECTABLE OUTPUT CONTACT #3 COMMON
AP30: XP12-9 USER SELECTABLE OUTPUT CONTACT #3 N.O.

AP30: XP12-10

USER SELECTABLE OUTPUT CONTACT #4 N.C.

AP30: XP12-11

USER SELECTABLE OUTPUT CONTACT #4 COMMON

AP30: XP12-12

USER SELECTABLE OUTPUT CONTACT #4 N.O.

AP30: XP12-13

USER SELECTABLE OUTPUT CONTACT #5 N.C.

AP30: XP12-14

USER SELECTABLE OUTPUT CONTACT #5 COMMON

AP30: XP12-15

USER SELECTABLE OUTPUT CONTACT #5 N.O.

AP30: XP12-16

USER SELECTABLE OUTPUT CONTACT #6 N.C.

AP30: XP12-17

USER SELECTABLE OUTPUT CONTACT #6 COMMON

AP30: XP12-18

USER SELECTABLE OUTPUT CONTACT #6 N.O.

AP202: XP12-1

NOT USED

AP202: XP12-2

INVERTER ON CONTACT #7 COMMON

AP202: XP12-3

INVERTER ON CONTACT #7 N.O.

AP202: XP12-4

NOT USED

AP202: XP12-5

BYPASS ACTIVE CONTACT #8 COMMON

AP202: XP12-6

BYPASS ACTIVE CONTACT #8 N.O.

AP202: XP12-7

NOT USED

AP202: XP12-8

LOAD SUPPLIEDBY BATTERY CONTACT #9 COMMON

AP202: XP12-9

LOAD SUPPLIEDBY BATTERY CONTACT #9 N.O.

AP202: XP12-10

NOT USED

AP202: XP12-11

RESIDUAL BATTERY AUTONOMY IS EXPIRING CONTACT #10 COMMON

AP202: XP12-12

RESIDUAL BATTERY AUTONOMY IS EXPIRING CONTACT #10 N.O.

AP202: XP12-13

NOT USED

AP202: XP12-14

INVERTER OVERLOAD CONTACT #11 COMMON

AP202: XP12-15

INVERTER OVERLOAD CONTACT #11N.O.

AP202: XP12-16

NOT USED

AP202: XP12-17

SUMMARY ALARM CONTACT #12 COMMON

AP202: XP12-18

SUMMARY ALARM CONTACT #12 N.O.

3 UPS Electrical Installation

27



28

Use stranded 16-22AWG cable. The selectable contacts can be customized (by qualified technicians only) to perform the

following functions:

Summary Alarm (Fault/WWarning)
Residual Battery Autonomy Is Expiring
Inverter On

Bypass Active

Inverter Self-clocked

Inverter Overtemperature

Battery Undervoltage

Rectifier Mains Failure

Battery Overtemperature

Battery Pre-warning Level (Low Battery)
Battery Capacity Level 50%

Battery Capacity Level 100%

Load Level 50%

Load Level 100%

Line Fault

Power Loss Pre-warning

Load Not Supplied

Remote Back-Feed Breaker

Multi-Module Operating System Detected

Inverter Off

Rectifier or Bypass Mains Failure
On Battery

Maintenance Bypass Switch (MBB) Closed
Summary Fault

Imminent Shutdown

Inverter Overload

Bypass Mains Failure

On Generator

Battery Capacity Level 25%
Battery Capacity Level 75

Load Level 25%

Load Level 75%

Load Level 105%

Summary Alarm Or Line Fault
Power Loss Warning

Eco Mode Active

BCB Open
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3.8.6 Customizable Input Dry Contacts—AP30/AP202 XP11

The UPS contains two 12-pin screw connectors (AP30-XP11 and AP202-XP11) that allow connecting eight Form C or 16 Form
A/B configurable output contacts.

Table 3.5 Customizable input contacts

Pin Form C Form A
AP30: XP11-1 BFD AUX CONTACT #1N.C. RBB AUX. CONTACT #1/2 N.O.
AP30: XP11-2 BFD AUX. CONTACT #1 COMMON RBB AUX. CONTACT/RBB PS OK #1/2 COMMON
AP30: XP11-3 BFD AUX. CONTACT #1N.O. RBB PSOK #2 N.O.
AP30: XP11-4 NOT USED DC GROUND FAULT DET. CONTACT #3 N.O.
AP30: XP11-5 NOT USED DC GROUND FAULT DET. CONTACT #3/4 COMMON
AP30: XP11-6 NOT USED USER SELECTABLE INPUT CONTACT #4 N.O.
AP30: XP11-7 NOT USED MOB AUX. CONTACT #5N.O.
AP30: XP11-8 NOT USED MOB AUX. CONTACT #5/6 COMMON
AP30: XP11-9 NOT USED USER SELECTABLE INPUT CONTACT #6 N.O.
AP30: XP11-10 NOT USED RFB AUX. CONTACT #7 N.O.
AP30: XP11-11 NOT USED RFB AUX. CONTACT #7/8 COMMON
AP30: XP11-12 NOT USED USER SELECTABLE INPUT CONTACT #8 N.O.
AP202: XP11-1 NOT USED MBB AUX. CONTACT #9N.O.
AP202: XP11-2 NOT USED MBB AUX. CONTACT #9/10 COMMON
AP202: XP11-3 NOT USED USER SELECTABLE INPUT CONTACT #10 N.O.
AP202: XP11-4 NOT USED MIB AUX. CONTACT #11 N.O.
AP202: XP11-5 NOT USED MIB AUX. CONTACT #11/12 COMMON
AP202: XP11-6 NOT USED USER SELECTABLE INPUT CONTACT #12 N.O.
AP202: XP11-7 USER SELECTABLE INPUT CONTACT #7 N.C. USER SELECTABLE INPUT CONTACT #13 N.O.
AP202: XP11-8 USER SELECTABLE INPUT CONTACT #7 Common USER SELECTABLE INPUT CONTACT #13/14 Common
AP202: XP11-9 USER SELECTABLE INPUT CONTACT #7 N.O. USER SELECTABLE INPUT CONTACT #14 N.O.
AP202: XP11-10 SKRUSTATUS CONTACT #8 N.C. NOT USED
AP202: XP11-11 SKRUSTATUS CONTACT #8 COMMON NOT USED
AP202: XP11-12 SKRUSTATUS CONTACT #8 N.O. NOT USED
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Use stranded 16-22AWG cable. The selectable input contacts can be customized by qualified service technicians to
perform the functions below.

A WARNING! Use no-voltage contacts to drive the inputs. Do not use voltages supplied by an external power
supply.

e On Generator

e Mirrored on Generator

e  Fast Power Off

e External Maintenance Bypass CB

e Fault Acknowledge

e External Output CB (MOB)

e Maintenance Isolation Breaker (MIB)

e Disable Inverter Start

e Force Rectifier Off/On

e DC Ground Fault Detection

e Disable Bypass SS

e Disable Battery Charging

e External Remote Feed CB Status

e External Remote Back-Feed CB Status
e External Load Bank CB Status System
e External Load Bank CB Status Module
e Remote Enable

e Remote Transfer to Bypass

e Remote Transfer to Inverter
Remote Control Using Programmable Logic Controllers (PLC)

The UPS provides an external control interface for maintenance bypass switchgear equipped with a key interlock system
and to manage a battery system. The interface provides (8) Form C or (16) selectable Form A/B programmable input dry
contacts, and (12) Form C output dry contacts that can also be configured as Form A/B programmable output dry contacts.
Programmable contacts can be customized to meet customer needs and to integrate with remote controls.

Figure 34 on the facing page illustrates the location of each breaker for a typical UPS system, and Table 3.6 on the
facing page describes available programmable input contacts for external circuit breakers,

While the programmable contacts allow flexibility for integration with external controls, it is important to note that any UPS
input contact programmed to reflect the status of a breaker must be supplied by an auxiliary contact of that breaker. The
status of a breaker should not be supplied to the UPS input contacts by PLC logic-driven output contacts.

Each UPS input contact can be programmed to reflect the state of a single breaker only and should not receive multiple
breaker status signals (that is, no piggybacking signals). Failure to adhere to these guidelines may result in unintended
operation, damage to the equipment, or even a critical load loss. Any customers planning Liebert® EXL STinstallations that
incorporate PLC remote control should contact Vertiv Applications Engineering for guidance.
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