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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 result from use
of this information or for any errors or omissions.

Refer to local regulations and building codes relating to the application,
installation, and operation of this product. The consulting engineer, installer,
and/or end user is responsible for compliance with all applicable laws and
regulations relation to the application, installation, and operation of this product.

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.
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1 Important Safety Instructions

SAVE THESE INSTRUCTIONS

This manual contains important instructions that must be closely followed during installation of this system to maintain
compliance with agency listings. Read all safety and operating instructions for all pieces of equipment before attempting to
operate the Vertiv™ Liebert® SmartRow™ DCX. Adhere to all warnings on the system and in this manual. Follow all operating
and user instructions.

This product is designed for commercial or industrial use only. This product is not intended for use with life support or other
US FDA designated critical devices. Maximum loads must not exceed those specified in this manual.

Install the equipment in a clean environment, free from moisture, flammable liquids, gases, and corrosive substances. The
Liebert® SmartRow™ DCX must be deployed in an indoor environment that is maintained year round between 50 °F (10 °C)
and 85 °F (30 °C) dry bulb and less than 60 °F dew point (16 °C). It is not suitable to install outdoors or in unconditioned
spaces (such as warehouses, garages). This will avoid undesirable condensate formation and ensure there is air available at
suitable conditions for ventilating the SmartRow system if the automatic emergency ventilation fans activate. Additionally,
systems using a remote condenser must be operated within these parameters:

The control system provides refrigerant head pressure control for outdoor ambient temperatures as low as -30 °F (-35 °C),
provided that the total design range (from minimum to maximum) is 125 °F (70 °C) or less. For traditional DX applications,
Vertiv™ Liebert® Lee-Temp kits are required only when the design temperature ranges exceed 125°F (70°C).

e Vertiv™ Liebert® MC condensers - above -20°F (-29°C)
e Liebert® MC condensers with Liebert® Lee-Temp kits - above -30°F (-35°C)

This product must be connected to and powered by suitable AC supplies, rated in accordance with the unit’s serial tag. It must
be properly grounded and protected by appropriately sized circuit breakers.

NOTE: The Liebert® SmartRow™ DCX must be installed on a flat, level surface for proper assembly and operation.
Vertiv recommends using shielded cables for all external communication interfaces.
Ensure that the Liebert® SmartRow™ DCX has proper ventilation. Never block or insert objects into the ventilation holes or

other openings. Maintain minimum clearances as specified in this manual (see Table 5.1 on page 15).

WARNING! Risk of handling heavy unit. Can cause equipment damage, injury or death. Read all instructions
before beginning.

WARNING! Risk of top-heavy unit falling over when improperly lifted or moved. Improper handling can cause
equipment damage, injury or death.

A
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2 Glossary of Symbols

Hazardous voltage present

Note following instructions

Consult user manual for additional information

Indicates weight

Indicates ground connection

Indicates alternating current

d |25 > >
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3 Introduction

The Vertiv™ Liebert® SmartRow™ DCX is part of the Liebert® SmartRow™ platform from Vertiv. The system includes
integrated cooling and power systems. Assembly is a matter of connecting the Expansion Channels (ECs) and cabinets, then
making electrical and piping connections.

The basic configuration of the Liebert® SmartRow™ DCX is a dual expansion channel, closed loop system that provides a
room neutral solution.

The Liebert® SmartRow™ DCX must be installed in an indoor, climate controlled environment. The unit will not protect
electronic equipment if it is installed in an environment subject to extreme temperatures or humidity.

This manual is to be used in conjunction with existing Vertiv product manuals for each component and with site specific
documentation and drawings. User and installation manuals ship with the equipment and are also available at www.vertiv.com.

The Liebert® SmartRow™ DCX is a flexible system that allows customization of rack, power, and cooling systems within the
limits of the component.

3.1 Operational Overview

The Liebert® SmartRow™ DCX is an enclosed system to house and cool electronic equipment. The Liebert® SmartRow™ DCX
racks may house critical IT equipment, optional rack power distribution units and optional rack mounted UPS units.

Cooling air is supplied in the row by Vertiv™ Liebert® CRV thermal management units and conveyed to the racks via front
expansion channels. Heated exhaust air from the racks returns to the Liebert® CRV through rear expansion channels. An
automatic, emergency ventilation fan system is included to exhaust air in the event of a loss of primary mechanical cooling.

UPS protected conditioned power is provided to each equipment rack using the Vertiv™ Liebert® MBX mounted overhead
and by rack PDUs mounted inside each rack.

3.2 Liebert® SmartRow™ DCX Components

Required components differ based on whether the Liebert® SmartRow™ DCX includes power and/or redundancy options.

e Liebert® SmartRow™ DCX ECs — for each DCX rack, Liebert® CRV and UPS.

e Liebert® MBX — power distribution system.

e Vertiv™ Liebert® EXM UPS — modular, scalable, with wrap around BDC and internal or external batteries.
e Liebert® CRV in-row cooling unit specially configured for use in the Liebert® SmartRow™ DCX.

e Vertiv?™ DCE Rack — network (800 mm wide) and server (600 mm wide) rack configurations.

e Fire detection and suppression — integrated fire detection and suppression cabinet that is sized per design
(optional).

3 Introduction 5
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Figure 3.1 Vertiv™ Liebert® SmartRow™ DCX components

1

12

Item Components

1

Rear expansion channels

2

SmartRow fan controller

SmartRow network switch

Power distribution

Emergency ventilation fans

Cable trays

Redundant cooling

Server rack with rack PDUs

Emergency ventilation Inlet

Networking rack with rack PDUs

Primary cooling
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Item Components

12 UPS system
13 Front expansion channels
14 Appearance trim

NOTE: Image is representational only, actual component and location may differ.

3.3 Vertiv™ Liebert® CRV Notes

Does not include reheat or humidifier.
Includes a condensate pump, drain field installed.

Factory installed leak detection.
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4 Application Guidelines

The pre-engineered Vertiv™ Liebert® SmartRow™ DCX micro-data center delivers highly predictable, repeatable performance
in a variety of applications. This platform maximizes the flexibility in equipment configuration to meet the requirements of a
given application without complicating the overall selection, design or deployment process.

The Liebert® SmartRow™ DCX system architecture eases the dependence on the site, allowing it to be deployed on raised and
non raised floors within traditional data centers and in non traditional IT spaces. When tailoring and deploying a Liebert®
SmartRow™ DCX for a given application, be sure to follow all of the following guidelines.

When selecting a Liebert® SmartRow™ DCX system, be sure to exceed the minimum heat load requirements for the row, do
not exceed the maximum UPS and cooling capacities. Select a UPS and busway that offer capacity expansion that is sufficient
to support future growth, if desired. Also, be sure that the initial placement of the cooling units within the row allows for
additional racks and cooling units to be added without having to relocate the existing equipment.

41 Environmental Conditions

The Liebert® SmartRow™ DCX must be deployed in an indoor environment that is maintained year round between 50 °F (10
°C) and 85 °F (30 °C) dry bulb and less than 60 °F dew point (16 °C). It is not suitable for installation outdoors or in
unconditioned spaces (such as loading docks, unconditioned warehouses, garages). A properly conditioned environment
avoids undesirable condensate formation and ensures that there is air available at suitable conditions for ventilating the
SmartRow system if the automatic emergency ventilation fans activate.

4.2 Cooling System Design

Adhere to the following guidelines when tailoring a Liebert® SmartRow™ DCX cooling system for a particular application. The
automatic, emergency backup ventilation fans are nominally rated for 1000 CFM. They are designed to provide time to
perform an orderly shutdown of the protected system. The duration of this time is dependent on the size and environmental
conditions of the room external to the Liebert® SmartRow™ DCX.

NOTICE

If the Liebert® SmartRow™ DCX is installed in a dedicated room and the airflow inlet and outlet openings are not
provided, the effectiveness of the ventilation system will degrade as the room warms. The runtime will extend by
ducting the fan exhaust out of the space and providing the room with fresh air relief. Large rooms may be able to
run for the full duration of the UPS battery run time before elevating the room temperature, not requiring the
heat to be ducted out.

The Vertiv™ Liebert® CRV 600 Series row based cooling units are 600 mm wide and includes 20 kW, 35 kW and 40 kW
models.

Table 4.1 Vertiv™ Liebert® SmartRow™ DCX Quick Reference Cooling Unit Capacities

) ) ~ Nominal Cooling Capacity Minimum Heat Load per cooling Maximum Capacity per cooling
System Type Vertiv™ Liebert® CRV Model 1 2
kW unit' kW unit® kW
CRO20RA 20 48 248
Air Cooled?3
CRO35RA 85 9 397
Water/Gl\/Col4 CRO20RW 20 47 229
4 Application Guidelines 9
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Table 4.1 Vertiv™ Liebert® SmartRow™ DCX Quick Reference Cooling Unit Capacities (continued)

) ) _ Nominal Cooling Capacity Minimum Heat Load per cooling Maximum Capacity per cooling
System Type Vertiv™ Liebert® CRV Model . i
kw unit! kW unit? kW
CRO35RW 35 87 370
Chilled Water® CRO40RC 40 6.0 46.6

1. Minimum heat load based on 20% net sensible cooling capacity at 80 °F (27 °C) return air temperature, 52 °F (11 °C) dew point.
Maximum capacity based on 100% net sensible cooling capacity at 100 °F (38 °C) return air temperature, 52 °F (11 °C) dew point.

Air cooled capacities based on 105°F (41°C) outdoor Liebert® MC condenser match up.

oW

Water gylcol capacities based on 10% propylene glycol concentration with matching 105 °F (41 °C) outdoor dry cooler match up and pump
package.

5. Chilled water capacities based on 45 °F (8 °C) entering water conditions with 10 °F (6 °C) rise, always use site specific water conditions
when determining cooling unit net sensible capacity.

Table 4.2 Vertiv™ Liebert® EXM UPS Quick Reference Heat Dissipation and Airflow

Heat Dissipation (kWh)

Cooling Air Flow

UPS Capacity

208V 4W+G UPS input 480V 3W+G UPS input (CFM)
without input transformer w \input transformer
Liebert® EXM 100 kVA 55 86 339
Liebert® EXM 80 kVA 4h 72 27
Liebert® EXM 60 kVA 33 53 203
Liebert® EXM 40 kVA 22 38 136
Liebert® EXM 20 kVA 11 18 68

Table 4.3 Minimum and Maximum Number of Racks per Liebert® CRV Cooling Unit

Number of Racks* per Liebert® CRV Minimum (Rmin) Maximum (Rmax)
Liebert® CRV 600: 20 kW 2 7
Liebert® CRV 600: 35/40 kW 3 8

*Server (600 mm wide) and networking (800 mm wide) racks are treated equally and are generically referred to as racks.

Consult the factory if you need to deviate from these limits.

4.3 Heat Load Calculation

When determining the number of cooling units required to support the SmartRow, make sure to include the total IT
equipment and UPS heat dissipation, along with parasitic room losses. The amount of heat that an IT device rejects may be
very different than the power it consumes. This is common with Power over Ethernet (PoE) switches. Always reference the
heat dissipation value, not power consumed, on the IT device's specification sheet.

When a UPS system is located within the Vertiv™ Liebert® SmartRow™ DCX and conditioned by the row based air
conditioners, all of the power leaving the UPS should be fed to the rack mounted IT equipment. Consult the factory before
using the integral UPS system to power equipment outside of the row.

4 Application Guidelines
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Table 4.4 Capacity calculation template

1 Rack Mounted Heat Load* | _______ kw

2 UPS Heat Load | _______ kw

3 Room Heat Load | _______ kw

4 TotalHeat Load,S | _______ kw

5 Maximum Capacity per Cooling Unit | _______ kW (From Table 41 on page 9)

6 Minimum Quantity of Liebert® CRV Cooling Units,= | ______ Cooling units (Round up to whole number)

7 Add 1if desire N+1 cooling redundancy, + | ______ (EnterOor D

8 Total Quantity of Liebert CRV Cooling Units in SmartRow™ DCX,= | ______ Cooling units

9 Minimum Heat Load per Liebert CRV, x | _______ kW (From Table 41 on page 9)

10 Minimum Constant Rack Mount Heat Load,= | _______ kW (UPS heat load does not count toward minimum)
1 Total Quantity of Liebert CRV Cooling Units in SmartRow™ DCX | ______ Cooling units (From Row 8 above)

12 Minimum number of racks per CRV (Rmin), x | ______ Racks (From Table 4.3 on the previous page )
13 Minimum number of SmartRow™ DCX racks,= | ______ Racks

14 Consult Table 4.3 on the previous page for Maximum Rack Limitations | ______

If designing for N+1 cooling redundancy, be sure that all racks are within the region of influence of 2 or more Liebert® CRVs. *Enter heat dissipation, not
power consumption. Contact factory if powering IT equipment outside of the Liebert.

4.4 Vertiv™ Liebert® SmartRow™ DCX Equipment Placement within the
Row

4.4.1 Cooling Unit and Rack Placement

e Server (600 mm wide) and networking (800 mm wide) racks are treated equally and generically referred to as
racks.

e When determining the location for Vertiv™™ Liebert® CRVs within the row, they should be evenly spaced within
the rack lineup to maintain uniform airflow distribution, assuming that the heat load density is fairly uniform
across all of the racks. If there are a couple of racks within the row with a higher concentration of heat, Liebert®
CRVs may be placed closer to that equipment.

e Do not place two Liebert® CRV cooling units next to each other.

e UPS placement does not influence the placement of the cooling units due to the relatively low heat and airflow
demands of the UPS system.

e Ifthe cooling system is designed for N+1 redundancy, be sure that each rack is within the region of influence of 2
or more Liebert® CRVs with sufficient capacity. This will ensure that if any cooling unit fails, another unit will be
able to condition the IT equipment.

e Do not place a Liebert® CRV at the end of a row next to a UPS because this would put the Liebert® CRV too far
from the rack mounted IT equipment (see Figure 4.1 on the next page ).

4 Application Guidelines 1
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Figure 4.1 Component Locations

1 CRV

2 Battery
3 UPS

4 BDC

5 CRV

6 Rack

NOTE: Do not locate Liebert®CRV at end of the row next to UPS system.

4.4.2 UPS System

e Two UPS systems can be located next to each other.

e Three-phase, row based UPS systems must be placed at the left end of the row (when viewed from the front, cold
side) to ease addition of battery cabinets to the UPS system in the future.

e Battery cabinets can be remotely located, but they will not be conditioned by the row based cooling system.

12 4 Application Guidelines
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Figure 4.2 Future Rack Expansion Locations

mm,

Item Component
1 Future Battery Expansion
2 UPS
8 BDC
4 Rack
5 CRV
6 Future Rack Expansion
7 Battery

NOTE: Recommended: UPS system at left end of the row.

4 Application Guidelines 13
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4.4.3 Row Length

When calculating the row length of the Vertiv™ Liebert® SmartRow™ DCX, include the following distances between the various
pieces of row based equipment to accurately account for the gasketing and baying brackets. See the Submittal Drawings on
page 33 for complete clearance requirements.

Table 4.5 Spacing between System Equipment

Neighboring Equipment Distance Between mm (in.)

Rack - Rack

Rack - Vertiv™ Liebert® CRV
10 (0.40)

Rack - UPS, BDC or Battery cabinet

Liebert CRV - UPS, BDC or Battery Cabinet

UPS - BDC

UPS - Battery Cabinet 28 (110)

Redundant UPS Systems

4.5 IT Equipment Deployment and Wiring

e Follow industry best practices when deploying IT equipment within the Vertiv™ Liebert® SmartRow™ DCX.
e To maintain good cold hot air separation, use blanking panels in all unoccupied RU space.
e Neatly manage all fiber and Ethernet cabling to avoid airflow restrictions.

e Never route any type of cable within or through the front or rear expansion channels. Doing so will restrict air flow
and prevent the ECs from being removed from the row equipment.

e When loading IT equipment in the racks, try to distribute the load evenly throughout the row. If there is a higher
density rack, that rack should be closest to a Vertiv™ Liebert® CRV.

4.6 Settings for the Vertiv™ Liebert® iCOM™ on the Vertiv™ Liebert®
CRV Cooling Unit

e Allof the Liebert® CRV cooling units are to be configured in Teamwork Mode 3 with the controlling sensors set to
use the 2T rack inlet temperature readings.

e Thelowend of the Liebert® CRV fan speed modulation range is raised at the factory. Do not field adjust.

e Do notrunthe Liebert® CRV in a staged (staggered) or stand by configuration. All Liebert® CRVs must be
operational at the same time. Ensure your IT equipment dissipates the minimum heat load required by the entire
cooling system on day one.

e For questions on navigating the Liebert® iCOM™ control system, call 800-543-2778 for Liebert Environmental
Technical Support.

4 Application Guidelines
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5 Preparation

The application and installation location should be determined and prepared before the Vertiv™ Liebert® SmartRow™ DCX is
delivered. Proper planning will permit installation of the required power and coolant connections and ensure proper
clearances. The installation location must have:

An indoor, climate controlled environment with the ambient temperature year round between 50 °F (10 °C)
and 85 °F (30 °C) dry bulb and less than 60 °F (16 °C) dew point.

Sufficient height and clearance from ceilings, walls, fixtures and overhead sprinkler nozzles for the Liebert®
SmartRow™ DCX, including its emergency fans and power distribution.

Suitable location for outdoor Vertiv™ Liebert® MC condenser, where the equivalent refrigerant piping length will
not exceed values listed in the Liebert® CRV Installation Manual (air cooled systems).

Adequate heat rejection coolant supply for the Vertiv™™ Liebert CRV (chilled water or water/glycol cooled
systems).

Input power sufficient for:
e Each Liebert® CRV — each requires a separate input power feed.

e Vertiv™ Liebert® EXM — ships as single input configuration, but may be wired as dual input.

NOTE: For details about any component’s requirements, see that unit’s user manual.

Liebert® CRV Installation Manual is SL-11975.

Liebert® CRV with Vertiv™ Liebert® iCOM™ User Manual is SL-11987.
Vertiv™ Liebert® iCOM™ User Manual is SL-11987.

Liebert® EXM 208V User Manual is SL-25650.

Vertiv™ DCE Rack System User Manual is SL-11992.

Vertiv™ Liebert® MBX Busway Track System User Manual is SL-70371.

These are delivered with the unit and are available at http://www.vertiv.com/en-us/support/.

5.1 Clearance Requirements

See Submittal Drawings on page 33 for details of Liebert® SmartRow™ DCX dimension.

Table 5.1 Liebert® SmartRow™ DCX system clearances

Clearances Min., in. (mm)

Liebert® EXM UPS system front and back 36 (915)
Liebert® CRV cooling unit front and back 36 (915)
Closest building sprinkler to any surface 18 (458)
Between emergency fan module and parallel surface 16 (407)

Proprietary and Confidential ©2023 Vertiv Group Corp.
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5.2 Inspection

Upon receiving a Vertiv™ Liebert® SmartRow™ DCX, examine the packaging for any signs of mishandling or damage. If any
damage is found, notify your local Vertiv representative and the carrier immediately.

5.3 Unloading the Liebert® SmartRow™ DCX

Before unloading the Liebert® SmartRow™ DCX, see the manual for each component, particularly the Vertiv™™ Liebert® CRV,
Vertiv™ Liebert® EXM and Vertiv™ Liebert® DCE Racks. These manuals are shipped with the Liebert® SmartRow™ DCX and
are available at www.vertiv.com.

Read each manual thoroughly. They include handling instructions and safety notices that must be followed when unpacking,
installing, operating and maintaining the Liebert® SmartRow™ DCX.

Adhere to all warnings, cautions and installation, operating and safety instructions on the units and in their manuals. Only
properly trained and qualified personnel should move, install, operate or service this equipment.

5.4 Required Setup Tools and Equipment

The following tools are needed to set up a Liebert® SmartRow™ DCX:

e Standard and metric socket sets

e  Phillips head screwdriver

e Flat blade screwdriver

e  Forklift or pallet jacks

e Utility knife

e Carpenter’s level, 3 feet long or longer

e Battery powered drill with T30, Phillips and flat blade bits

e Sheet metal hole saw or punch kit (for conduit entries)

16 5 Preparation
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6 Installation

6.1 Assembly Sequence Overview

—

Equipment is delivered and de-trashed by Vertiv™™ Liebert® SmartRow™ delivery service provider.
Stage equipment for installation.

Place and level all row based equipment in the lineup according to the user/installation manuals.
Install Vertiv™ Liebert® Liebert® MBX system.

Install expansion channels.

o O A W N

Make all Liebert® SmartRow™ DCX connections as required.

6.1.1 Staging the Liebert® SmartRow™ Equipment

1. Thoroughly inventory the equipment received.
2. Place each piece of row equipment in its designated location.

3. Stage the ECs around the perimeter of the room taking care to position the ECs with the equipment they will be
attached to.

4. Each EC contains a box of hardware specific to each EC. Take care to keep the hardware boxes with their
respective EC.

6.1.2 Installing the Liebert® SmartRow™ Equipment

1. See the user/installation manual for all row based equipment for specific installation instructions.

2. Referring to the Liebert® SmartRow™ DCX submittal drawings and starting with the UPS (if applicable), install the
equipment in the lineup.

3. For proper alignment, install the gasket and spacers included with the UPS equipment.

NOTE: Adjust all equipment leveling feet until the casters are just off the floor. This will ensure proper fit of the
skirting, installed later if supplied. This will also assist in leveling if the floor is uneven.

4. Use the provided hardware, included in the Liebert® SmartRow™ DCX spacer kit, to bolt together the 3-phase
UPS, BDC and battery cabinet.

5. Use the provided power and control wiring harnesses for the cabinet cabling.

6. Install any top plenums required by the UPS cabinets.

7. Install the Vertiv™ Liebert® CRV and Vertiv™ Liebert® DCE racks in the order shown on the submittal drawings.
Use the gasketing and cluster kits for proper alignment.

8. After all cabinets are installed, level the tops from end to end, and then front to back. Make sure the cabinets are
completely level in both directions when finished.

9. Install the Vertiv™ Liebert® MBX mounting brackets on top of each Liebert® DCE rack. Consider locations of BDC
cabling, busplug rack cabling and Liebert® CRV connections during bracket installation.

10. Assemble and mount the Liebert® MBX according to the SL-70371 Liebert® MBX installation manual.

1. Mount the Vertiv™Liebert® SmartRow network switch (vNSA) and Liebert® SmartRow™ DCX and fan control box
and make control wiring connections.

6 Installation
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6.1.3 Connecting the Equipment

See the user/install manuals for each piece of equipment as required.

NOTICE

1.

Make all connections to the UPS BDC cabinets (input power and Vertiv™ Liebert® MBX).
e The UPSrequires an upstream over protection device (a circuit breaker or manual isolation switch).
e Install the protection device per local codes and agency requirements.

Make all power, coolant and drain connections to the Vertiv™ Liebert® CRV equipment.

Connect the Vertiv™ Liebert® MC Condenser (if applicable) control wire to the Liebert® CRVs and route the wire
to the condenser based on the site specific application.

Using the provided adapter cables, connect power to the Vertiv™Liebert® SmartRow™ vNSA and Liebert®
SmartRow™ fan controller from the Liebert® MBX busplug.

Risk of improper power input. Improper power input can cause equipment damage or degrade performance.

6.1.4 Installing Expansion Channels

See Submittal Drawings on page 33 for detailed expansion channel installation instructions.

Finalizing Installation

NOTICE

1.

Install busplugs into the overhead Liebert® MBX and align them with the Vertiv™ Liebert® DCE racks that they
power.

Connect the rack PDU plugs into the busplugs.

The 2T temperature sensors are pre-wired to each rack. Connect the sensors to the Liebert® CRVs in the row
and correctly set the 2T sensor DIP switches per the supplied instructions.

Cable the Liebert® CRV iCOM and monitoring card to the Liebert® SmartRow™ network switch.

Cable the UPS monitoring card to the Liebert® SmartRow network switch.

Do not run any cables in the expansion channels. Doing so will reduce the airflow and eliminate the ability to
remove the expansion channels. The expansion channels should not be removed unless absolutely necessary.

6.2 Optional Vertiv™ Liebert® SmartRow™ DCX Control Panel and Fire
Suppression System Overview

The Liebert® SmartRow™ DCX must be installed in compliance with all applicable national, state and local fire codes. An
emergency power off (EPO) switch is provided as one means of meeting regulations. Additional field supplied connections to

the system may be required, depending on the applicable regulations, the equipment configuration and the users operational

preference.

The optional Liebert® SmartRow™ DCX Control Panel and Fire Suppression System has been fully tested and certified at the

factory.

The Liebert® SmartRow™ DCX Control Panel and Fire Suppression System is shipped with wiring that, if required by local fire
code, must be field connected to the shutdown circuits of the Liebert® CRV and any connected UPS systems.

6 Installation

Proprietary and Confidential ©2023 Vertiv Group Corp.



Vertiv™ Liebert® SmartRow™ DCX Installation Manual

Under NFPA regulations, systems protected by a clean fire suppression agent can be left with the UPS and HVAC systems
operational at the discretion of the owner and local fire officials.

The Vertiv™ Liebert® SmartRow™ DCX Control Panel and Fire Suppression System should be field connected as a separate
zone to the building fire detection and alarm system.

If the Liebert® SmartRow™ DCX is installed in a dedicated room, an additional strobe and horn may be installed at the
entrance to the room. Contact your local authorized service representative if required.

6.3 Liebert® SmartRow™ DCX Control Panel and Fire Suppression
System Component Locations

Figure 6.1 Liebert® SmartRow™ DCX Control Panel and Fire Suppression System Exterior Features

Component

ALL DOORS )
1 . llluminates when all rack doors are closed.
CLOSED indicator

FIRE SUPPRESSION
2 SYSTEM ABORT Prevents the fire suppression system from dumping due to a false alarm.
button

To engage the Emergency Power Off (EPO), press the button until it latches and the system shuts down.

DCX SYSTEM
e To disengage the EPO, pull out the EPO button.
3 POWER OFF When engaged, all cooling units, UPSs (if wired into the EPO circuit), fire-suppression and emergency ventilation fans

latching butt power down. There are multiple ways to configure the EPO circuit per the electrical schematic to comply with local
atching button . ) )
o codes, so your operation may vary. All equipment can be wired to shut down.

6 Installation
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Item Component Description

If equipped, the shunt trip breaker in the load panel can be wired to open as well.

FIRE SUPPRESSION | Turn the key to activate the manual fire suppression release. If you see smoke and/or fire in the Liebert® SmartRow™

4 MANUAL RELEASE | DCX system, but the smoke detector is malfunctioning, you can manually discharge the fire suppression material into

button

the Liebert® SmartRow™ DCX system.

5 Horn and strobe Alarm sounds and strobe illuminates when the fire suppression system is activated.

Figure 6.2 Vertiv™ Liebert® SmartRow™ DCX Control Panel and Fire Suppression System Internal Features

EMERGENCY EMERGENCY
POWER OFF SUPPRESSION
OVERRIDE TIMER BYPASS TIMER

Item

EMERGENCY
POWER OFF
OVERRIDE TIMER

Desci

Turning this timer temporarily bypasses the EPO circuit. This allows for a manual restart of the UPS after an EPO event. You can turn
the timer up to a maximum of two hours, if necessary, to perform maintenance. To continue the bypass operation, turn the timer
again to add time when it gets low.

EMERGENCY
SUPPRESSION
BYPASS TIMER

Turning this timer temporarily suspends fire detection so that maintenance can be performed on the system.

This timer provides a normally closed circuit bypassing the internal, normally closed relays in the fire suppression panel. Once the
timer expires, the circuit returns to the Off position.

You can turn the timer up to a maximum of 2 hours, if necessary, to perform maintenance. To continue the bypass operation, turn the
timer again to add time when it gets low.

Proprietary and Confidential ©2023 Vertiv Group Corp.
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6.3.1 Control Panel and Fire Suppression System Component Operation

Table 6.1 below shows each component, describes what each one does, and how to use it.

Table 6.1 Component Operation for the Vertiv™ Liebert® SmartRow™ DCX Control Panel and Fire Suppression System

D The EPO button is a latching button.

D To engage the EPO: Press the button until it latches and the system

. Emergency power off. SR clew.

. Press the EPO button on the front door of the o To disengage the EPO: Pull out the EPO button.

Control Panel and Fire Suppression System. ) ) o . o )
. When engaged, all cooling units, UPSs (if wired into EPO circuit), Fire

suppression and emergency ventilation fans (if running) power down.
There are multiple ways to configure the EPO circuit per the electrical

. Press the Remote EPO (REPO) button(s) if
they are connected to the system.

NOTE: Systems manufactured and shipped after August 26, schematic to comply with local codes, so your operation may vary.
2016, have the latching EPO button. However, all equipment can be wired to shut down.

. If equipped, the shunt trip breaker in the load panel can be wired to
open as well.

. Signal is sent to the fan control box that CRV cooling has been lost.
. Emergency Ventilation Fan Activation / L . . . .
) . Emergency ventilation fans activated until CRV is brought back online.
Testing.

o Power off all connected CRV. units. NOTE: CRV is connected to the fan control box via 18 gauge, 2 conductor, PVC

jacketed cable from CRV terminal block positions 153 & 154.

. Suspend the fire detection so that maintenance can be performed on
the system.

. The timer provides a normally closed circuit bypassing the internal,
normally closed relays in the fire suppression panel.
. Turning the fire suppression control bypass

i . Once the timer expires, the circuit is returned to its normal setting
imer.

(OFF).

. Turn the timer past the 1hour position.
NOTE: You can turn the timer up to a maximum of two hours if necessary to

perform maintenance.

. To continue the bypass operation, just turn the timer again when time
gets low.

. Temporarily bypass the EPO circuit. This allows manual restart of the
UPS after an EPO event.
. Turning the Liebert® SmartRow™ DCX

emergency power-off override timer. NOTE: You can turn the timer up to a maximum of two hours if necessary to

perform maintenance.
. Turn the timer past the Thour position.

. To continue the bypass operation, just turn the timer again when time
gets low.

. If you see smoke and/or fire in the system, but the smoke detector is

. Turning the key to activate the manual fire o . . .
malfunctioning, you can manually discharge the fire suppression

suppression release. o
material into the system.

. Prevents the fire suppression system from dumping due to a false

. Fire suppression system abort.
alarm.

21
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Table 6.1 Component Operation for the Vertiv™ Liebert® SmartRow™ DCX Control Panel and Fire Suppression System

(continued)

Action Operation

Control Power Available light illuminated
(green).

Control system is powered via TB1 positions (1&2) or (3 & 4).

Control Power Available light is NOT
illuminated.

Green LED indicates all doors are closed.

Main Circuit Breaker with Shunt Trip Assembly (If applicable):

To enable power flow to the control panel, flip
the breaker switch to the UP position
(On/Closed).

To disable power flow to the control panel, flip
the breaker switch to the DOWN position
(Off/Open)

Eliminates power to all loads connected to and downstream of the load
distribution center both locally and remotely.

If the breaker is tripped (EPO activation), you must reset the breaker
before beginning the restart protocols. See Recovering from a Fire
Suppression System Activation on the facing page, for details.

Proprietary and Confidential ©2023 Vertiv Group Corp.
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6.4 Recovering from EPO Circuit Activation

If the EPO circuit is activated by the local EPO button on the Vertiv™ Liebert® SmartRow™ DCX or by a field supplied REPO
button and the system is shut down, the following steps must be taken to recover:

1. Ifashunt trip main circuit breaker is being used, reset the shunt trip main circuit breaker.

2. Disengage the EPO circuit.

NOTE: You must reset the EPO or REPO button that activated the circuit to reset the circuit. Pressing a button that
did not trigger the circuit will not reset the circuit.

a. Ifthelocal EPO button on the Liebert® SmartRow™ DCX activated the circuit, pull the latching button back
to disengage the circuit.

b. If aremote EPO (REPO) button activated the circuit, reset the REPO button that activated the circuit using
the reset function of the field supplied button.

c. Once cleared, the thermal management units in the Liebert® SmartRow™ DCX automatically start via their
dedicated power supply.

3. Turnthe Local Emergency Power Off Override Timer past the half hour position.

NOTE: If needed, you may turn the timer to a maximum of 2 hours. If time is running low, turn the timer past the half
hour mark again to continue the bypass.

4. Reset the UPS that powers the Liebert® SmartRow™ DCX control circuit and fire suppression control circuit.

e Ifthe Liebert® SmartRow™ DCX is powered by a stand alone Liebert® Liebert® UPS, see the corresponding
procedure in the manual for the UPS to start the UPS. If it will not restart, put the UPS in bypass and restart
the remaining equipment. For assistance putting a Liebert three-phase UPS in bypass and for service
support, call 800-543-2378. For a Liebert single-phase UPS, call 800-222-5877, option 1.

The Fire Suppression System is protected from commercial power failures by an integrated battery and battery charger. In the
event of a commercial power failure, the Fire Suppression System continues to operate in idle mode from this battery for up to
48 hours. Upon restoration of commercial power, the battery charger automatically recharges the battery to float state.

6.5 Recovering from a Fire Suppression System Activation

In the event of a Fire Suppression System activation, contact your local fire suppression representative for guidance on
bringing your system back online.

6.6 System Set Up and Commissioning

—_

Perform UPS startup.
Perform Vertiv™ Liebert® CRV startup.

Perform fire suppression startup.

»owoN

Set up PDU networking.

23
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6.7 Fire Detection and Suppression System Operation Overview

The Vertiv™ Liebert® SmartRow™ DCX Control Panel and Fire Suppression System monitors the air in the Liebert®
SmartRow™ DCX for evidence of combustion. If the smoke detector, mounted in the rear expansion channels down the entire
row of equipment, senses combustion products, the system activates the audible horn and visual strobe on the upper right
corner of the Liebert® SmartRow™ DCX Control Panel and Fire Suppression System panel (see Figure 6.1 on page 19 ).

After a 30 second delay, the system releases fire suppression agent into the cabinets, locks out the Emergency Fans and
shuts down any connected UPS’s and the Liebert® CRV. This sequence may differ if NFPA 2001 is applicable and coordinated
with the local fire officials.

NFPA 2001 authorizes discretion of the owner and local fire officials to leave UPS and cooling systems operational when the
system is protected by a clean fire suppression agent.

The Liebert® SmartRow™ DCX Control Panel and Fire Suppression System should be field connected as a separate zone to
the building fire detection system.

6.8 Restarting after Liebert® SmartRow™ DCX Control Panel and Fire
Suppression System has Shut Down

If the Liebert® SmartRow™ DCX Control Panel and Fire Suppression System rack supply has shut down:
1. Turn Emergency Power Off Override timer beyond the 1/2 hour position (see Figure 6.2 on page 20 and Table
6.1 on page 21).
2. Confirm that input power is available.

a. Ifthe Liebert® SmartRow™ DCX is powered bystand alone Liebert UPS and will not restart, put the UPS in
bypass and restart the remaining equipment. Call 800-543-2378 for assistance in putting the UPS in
bypass and for service support. For a Liebert three-phase UPS, call 800-543-2378 and for a Liebert single-
phase UPS, call 800-222-5877, option 1.

b. If the Liebert® SmartRow™ DCX controls, emergency fans and emergency fan controls are connected to
rack mounted UPSs, manually restart the UPSs.

The Liebert® SmartRow™ DCX Control Panel and Fire Suppression System have an internal battery for the fire suppression
system. The system will continue operating on this battery up to 48 hours unless power is restored earlier.

The Vertiv™ Liebert® CRV is set up to restart when power is restored.

Fire Suppression Control Bypass Timer

To allow servicing the Liebert® SmartRow™ DCX Control Panel and Fire Suppression System, this timer is turned to its
maximum position by a qualified service representative. The timer provides a normally closed circuit bypassing the internal,
normally closed relays in the fire suppression panel. Once the timer expires, the circuit is returned to its normal setting (OFF).

Proprietary and Confidential ©2023 Vertiv Group Corp.
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7 Installation Checklist

7.1 Cooling and Power Component Installation Checklist

—

All cabinets and expansion channels have been installed.

All gaskets and edge guards are installed.

All external cable and piping entrances are sealed.

All electrical and piping connections have been made.

All cabinet doors close and seal securely.

Verify that the all doors closed light illuminates.

All Emergency Power Off interlocks to the UPSs and to the Vertiv™ Liebert® CRV are connected.

All rack power strips are installed and connected to the Vertiv™ Liebert® MBX for UPS power.

© ® N O oA W N

2T temperature sensors are installed at the top, front of each Vertiv™ Liebert® SmartRow™ DCX rack and their
DIP switches set.

10. Make sure that no cables are routed through any of the expansion channels.

1. Liebert® CRV has been started up and factory commissioned.

12. Vertiv™ Liebert® EXM UPS has been started up and factory commissioned.

13. Emergency Power Off has been tested and verified to shut down systems as designed.
14. Test Emergency backup fan operation by turning Off all Liebert® CRV units.

15. The Vertiv™ Liebert® iCOM™ displays the supply air temperature.

16.  All monitoring points are communicating to the network management system.

17. Computer equipment is installed so that the heat load is evenly distributed among the Liebert® SmartRow™ DCX
DCX racks.

18. Power and temperature monitoring are fully operational.

19. Perform all installation checks as stated in manuals for Liebert® SmartRow™ DCX components.

7 Installation Checklist 25
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8 Troubleshooting

Table 8.1 Troubleshooting

Problem/Alarm Recommended Action

Cabinet overheating

Ensure that the Vertiv™ Liebert® CRVs are operating.

Adjust cooling setpoints to increase cooling.

Check for proper cooling air flow.

Check that the load is evenly distributed between racks and that individual racks are not overloaded.

Liebert® CRV in
alarm

Consult a properly trained and qualified service representative or see the Liebert® CRV operation and maintenance manual, SL-
19800, shipped with the Vertiv™ Liebert® SmartRow™ DCX and available at http://www.vertiv.com/en-us/support/.
For assistance call 800-543-2378.

UPS system has
shut down

If the 3-phase Liebert® UPS and will not restart, put the UPS in bypass and restart the remaining equipment.
Call 800-543-2738 for assistance in putting the UPS in bypass and for service support

Liebert® CRV has
shut down

The Liebert® CRV will restart automatically once power has been restored.
For assistance call 800-543-2378.

8 Troubleshooting
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9 Maintenance

9.1 Vertiv™ Liebert® CRV

The air conditioning system should be checked quarterly by Vertiv certified technician. The trained technician who started
your system is available to provide maintenance and onsite support.

9.2 UPSs and Rack PDUs

The UPSs should be checked at least twice a year. Vertiv Services can be contacted at 800-543-2378.

For single-phase Liebert® UPS, rack power strips and Vertiv™ Liebert® DCX racks, call 800-222-5877: Outside North America
call +00800 1155 4499; or e-mail: liebert.upstech@vertiv.com.

For three-phase UPS and power systems, call 800-543-2378; outside North America call 614-841-6598. For information about
the warranty, contact your local Vertiv representative or go to www.vertiv.com.

9.3 Electrical System

All electrical components, including the load distribution center breakers, should be inspected at least twice a year by a
licensed electrical contractor. Any loose connections should be tightened.

9 Maintenance 29
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Appendix A: Technical Support and Contacts

A.1 Technical Support/Service in the United States

Vertiv Group Corporation

24x7 dispatch of technicians for all products.
1-800-543-2378

Liebert® Thermal Management Products
1-800-543-2378

Liebert® Channel Products
1-800-222-5877

Liebert® AC and DC Power Products

1-800-543-2378

A.2 Locations

United States
Vertiv Headquarters
505 N Cleveland Ave
Westerville, OH 43082
Europe
Via Leonardo Da Vinci 8 Zona Industriale Tognana
35028 Piove Di Sacco (PD) Italy
Asia
7/F, Dah Sing Financial Centre
3108 Gloucester Road, Wanchai

Hong Kong

Appendices
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Appendix B: Submittal Drawings

Table 11.1 Submittals

Submittal Number Title

BCG8AWBHBJAAB 40kW_ 5Rack Red r4 DCX 40kW Redundant, 5-8 Racks Layout

BAAGAHAHAJAAA r4 Overview

SRDCX001 DCX MECHANICAL ASSEMBLY REFERENCE

SRDCX012 FAN CONTROL BOX & VNSA NETWORK SWITCH

552770 SMARTROW DCX EC INSTALL INSTR - CRV600 COOLING

562117 SMARTROW DCX EXM EC INSTALL INSTRUCTIONS

558659 SMARTROW DCX EC INSTALL INSTR - DCE RACK

SRDCXO15 DCX DIMENSIONAL SPECIFICATIONS - FIRE DETECTION & SUPPRESSION 35
CYLINDERS

SRDCX003 DCX DIMENSIONAL SPECIFICATIONS - CRV600

SRDCX007 DCX DIMENSIONAL SPECIFICATIONS - RACKS

SRDCX022 DCX DIMENSIONAL SPECIFICATIONS (EC) eXM BDC 208 V 10-100 kW (600 mm) eXM DC
480 V 50-150 kVA (600 mm)

SRDCX017 DCX DIMENSIONAL SPECIFICATIONS (EC) eXM BATTERY CABINET (600 mm)

SRDCX020 DCX DIMENSIONAL SPECIFICATIONS (EC) eXM UPS 208 V 40 & 100 kVA FRAME or eXM
UPS 480 V 200 kVA FRAME

SRDCX010 DCX RACK, SERVER (600 W)

SRDCXOT1 DCX RACK, NETWORK (800 W)

120781-M01 Liebert DCX Control Logic

120781-E01 Liebert DCX Control Logic

558078 KIT SPACER UPS/BDC/BATTERY

33
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W VERTIV.
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KIT SPACER UPS/BDC/BATTERY

W@ VERTIV.

ON CRV TOP PANEL.
4. AS SHOWN IN DETAIL G, MOUNT BAYING PLATES TO RACK USING SCREWS (M6 X 13 T30) AND CAGE

2. REMOVE PLUGS FROM CRV TOP PANEL WHERE NECESSARY TO INSTALL BAY PLATES. SEE DETAIL F.
3. SET BAYING PLATES (SUPPLIED WITH CRV) ON TOP OF CRV WITH PEM NUT INSIDE AVAILABLE HOLE

FOR BAYING CRV TO BDC, FOLLOW THESE BAYING STEPS:
1. ENSURE CRV IS PROPERLY ALIGNED AND LEVELED.

CRV

BAYING PLATE
#10 HEX HEAD SELF

NUTS. USE SUPPLIED SELF DRILLING SCREWS TO SECURE PLATE TO CRV.

5. REMOVE FRONT AND REAR SPACER PLATES.
6. BAYING THE BDC TO THE CRV IS COMPLETE.
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M6 X 13 T30

IN CRV TOP.

DETAIL F
EXPLODED VIEW

DETAIL G
INSTALLED VIEW

FRONT ISOMETRIC VIEW
NOT ALL PARTS SHOWN FOR CLARITY

DATE: 7-6-2017
DATE: 7-6-2017
DATE: 7-6-2017

TED BEAVER
TED BEAVER

CHECKED: BRAD REINBOLT

DRAWN:
ENGR
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