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About Vertiv

Vertiv (NYSE: VRT) brings together hardware, software, 
analytics and ongoing services to ensure its customers’ vital 
applications run continuously, perform optimally and grow 
with their business needs. As Architects of Continuity™, 
Vertiv solves the most important challenges facing today’s 
data centers, communication networks and commercial 
and industrial facilities with a portfolio of power, cooling 
and IT infrastructure solutions and services that extends 
from the cloud to the edge of the network. Headquartered in 
Columbus, Ohio, USA, Vertiv employs approximately 20,000 
people and does business in more than 130 countries. For 
more information, and for the latest news and content from 
Vertiv, visit Vertiv.com.
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Nearly all aspects of our lives involve the use of technology. It is how we work and play and do anything in between. 

This connectivity or use of data is built into the very fabric of our society. It is vital to human progress. Vertiv believes 

there is a better way to meet this accelerating demand for data — one driven by passion and innovation.

As industry experts and Architects of Continuity, we collaborate with our customers to envision and build future-

ready infrastructures. We leverage our portfolio of hardware, software, analytics, and services, to ensure our 

customers’ vital applications run continuously, perform optimally, and scale with business needs.

Data Centers: Hyperscale, Enterprise, Distributed IT/Edge, Colocation and Cloud

Communication Networks: Macro Site, Central Off ice, Small Cell and Data Center

Commercial and Industrial: Healthcare, Manufacturing, Rail/Mass Transit, Power Generation and Oil and Gas

KEY FACTS

 

Public (NYSE:VRT)

STATUS

REVENUE

HEADQUARTERS

4.4 Billion

Global: Columbus, Ohio, USA

Regional: China, India, Philippines

and United Kingdom

(Fiscal 2019)

Rob Johnson, CEO

LEADERSHIP

EMPLOYEES

MAJOR CUTOMERS

~20,000 Worldwide

Alibaba, Alstom, America

Movil, AT&T, China Mobile,

Equinix, Ericsson, Reliance,

Siemens, Telefonica, Tencent,

Verizon and Vodafone

Ensuring the continuity of today’s 
and tomorrow’s vital applications

Critical  

Infrastructure 

and Solutions

IT and Edge 

Infrastructure

Services and 

Software 

Solutions

Broad range of power, thermal, and IT 
and edge infrastructure, solutions and 
services portfolio

GeographyOffering

Americas

EMEA

AP

Global, well-established footprint  
and supply-chain network

End Market

Data Centers

Communications

Commercial & 

 Industrial

Customers who operate in some of the 
world’s most critical industries



5

OUR PURPOSE 

We believe there is a better way to meet the worlds 
accelerating demand for data — one driven by passion and 
innovation. 

OUR PRESENCE

US AND CANADA

Manuf. and Assembly Locations  7

Service Centers   120+  

Service Field Engineers   850+ 

Technical Support/Response   120+ 

Customer Experience Centers/Labs   4

GLOBAL PRESENCE 

Manuf. and Assembly Locations   19

Service Centers   270+ 

Service Field Engineers   2,700+ 

Technical Support/Response   330+ 

Customer Experience Centers/Labs   17

LATIN AMERICA 

Manuf. and Assembly Locations   1
Service Centers   20+ 

Service Field Engineers   300+ 

Technical Support/Response   25+ 

Customer Experience Centers/Labs   2

EUROPE, MIDDLE EAST AND AFRICA

Manuf. and Assembly Locations   5

Service Centers   70+ 

Service Field Engineers   600+ 

Technical Support/Response   95+ 

Customer Experience Centers/Labs   6

ASIA PACIFIC

Manuf. and Assembly Locations   6
Service Centers   60+ 

Service Field Engineers   950+ 

Technical Support/Response   90+ 

Customer Experience Centers/Labs   5
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WE DRIVE POSSIBILITY IN:

DATA CENTERS
COMMERCIAL & INDUSTRIAL

ENVIRONMENTS
COMMUNICATION

NETWORKS

 Micro

 Edge

 Cloud

 Enterprise

 Prefab

 CoLo

 Hyperscale

 Healthcare

 Rail

 Transportation

 Power Generation

 Oil and Gas

 Mining

 Manufacturing

 Small Cell

 Macro Sites

 Central Off ice 

 Data Center

OUR FLAGSHIP BRANDS:

Avocent® Liebert® Geist™

 IT 

Management

 Power and 

Thermal 

Management

 Power 

Distribution

 Monitoring

 Rack PDU

Chloride® NetSure™

 Industrial AC UPS systems

 Industrial DC UPS systems

 Industrial DC-AC inverter systems

 Industrial grade modular AC and DC UPS systems

 BMS (Battery Monitoring systems) for safe area and hazardous area 

(Zone-1 rated)

 DC Power

 Outside Enclosures

HOW IT ALL COMES TOGETHER

Services and Software

Solutions

Large Infrastructure

AC Power, DC Power, Energy
Storage, Industrial Solutions,
Thermal

IT and Edge Infrastructure

Edge Systems, IT Systems, Rack,
Rack PDU, Rack Thermal,
Rack UPS

We’re building a world where 
critical technologies always work.
An agile operation focused on delivering innovative and intelligent technologies for vital applications.
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OUR TECHNOLOGIES AND SERVICES

Power Management

 UPS

 Power Distribution

 Battery Monitoring

 DC Power Solutions

 In-Rack Power Distribution Units

Thermal Management

 Perimeter Cooling

 In-Row Cooling, SmartAisle™

 Freecooling Chillers

 Evaporative Freecooling

 iCOM™ Controls

IT Management

 Serial Console

 Consolidated Management Appliance

 High Performance KVM

 Desktop Secure KVM and KM

 Management Software

Unified Infrastructure

 Rack/Row Level Design and Integration

 Room Level Design and Integration

 Site Level Design, Integration, and Build

Software

 Data Center Monitoring

 Energy Management

 Power Management

 Capacity Management

 Remote Management

 Change Management

Services

PROJECT MAINTENANCE PERFORMANCE

When launching new facilities or 
powering up new equipment, you 
want to do it right – right from the 
start

 Plan

 Design

 Engineer

 Integrate

 Commission

 Document

 Project Management

Services to ensure that your 
business-critical infrastructure 
operates reliably, safely and 
efficiently

 Preventive and 
corrective maintenance 

 Remote services and 
monitoring

 Cap / Fan / Battery 
replacements

 Repair

 Spare parts

Full range of services designed to 
optimize infrastructure 
performance and reduce process 
complexity

 Assess

 Audit

 Model

 Configure

 Upgrade

 Train
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Uninterruptible
Power Supply
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Liebert® GXT5

Intelligent, Versatile, and Reliable Power 

Protection for your Critical Applications

750 VA to 3 kVA
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Available in 750 VA/1/1.5/2/3 kVA ratings

Top-level on-line double conversion UPS for
mission-critical applications

Unity output power factor

LCD multi-language color display (gravity
sensing)

full load

Controllable and programmable output
sockets

Integrated solution with batteries and
electronics

External battery cabinets auto-detection

Intelligent Communication ready

Safety Agency Approved Category B IEC

capability)

Key Features

The Vertiv™ Liebert® GXT5 UPS is an 
online double conversion UPS solution 

The Liebert® GXT5 is a single phase UPS built on the 
super reliable platform of GXT series- supporting over 
a million critical systems all over the world.

application needs for both centralized and edge 
network applications.

Scalable runtime options with matching external 

extended uninterrupted power is required. User 
friendly LCD interface as well as full network 

remote updates, make this system easy to deploy and 
simple to maintain. 

Sleep well knowing your business is protected by the 
premium products from Vertiv.

Ideally suited for:

Edge applications

Network workstations

Web and application servers

Network closets

Large network peripherals

VoIP

Liebert® GXT5  |  Brochure
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VertivTM Liebert® GXT5 Highlights

Intelligent Battery 
Management

New algorithm to estimate 
Battery health status and 
replacement date 
prediction.

Unity power factor (PF=1.0)

More active power available so 
more loads can be connected 
versus lower power factor systems 
thus saving space and cost. 

Even high efficiency 
up to 98% in Active 
ECO mode   

Superior protection 
with maximum 

High efficiency up 
to 94% in on-line 
mode 

means optimized 
energy management 
and lower heat 
dissipation, thus  
providing energy and 
cost savings.

Colored graphic 
LCD display with 
gravity orientation

User friendly 
interface to know 
UPS status and 

Rack / Tower 
design with 
short depth and 
flexible to install  

A more compact 
UPS that will use 

and leaves more 
space available for 
data equipment in 
a rack.

Battery         
cabinets with 
auto-detection* 

your UPS is set up
correctly to report 
available run time 
when used with 
external battery 
cabinets. 

Liebert® GXT5  |  Brochure
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Higher uptime with optional POD configuration 

When your computer system 
can not be without power, even 
for scheduled UPS 
maintenance, the Liebert 
MicroPOD Maintenance 
Bypass and Output Distribution 
Unit ensures continuous 
uptime. It allows you to 
manually transfer connected 
equipment to utility power via 
a maintenance bypass switch, 
permitting scheduled service 
or UPS replacement without 
the need to shut down 
connected equipment. 

Features include:

2U height minimizes rack space requirements

Easy plug-and-play installation

Liebert GXT5 is Powered by All New RDU101

The Powerful Future-ready Communication Tool

Provides web access to the installed devices via popular web
browsers - IE12 and later, Mozilla Firefox, Google Chrome and
Safari.

messaging.

Supports environmental monitoring via Liebert SN Sensors for
temperature, humidity, leak detection, doors and contact
closures.

Supports third-party protocols for building and network
management applications for status and alarms (SNMP only).

Enables Vertiv software tools and services, including Trellis™
Enterprise, Trellis™ Power Insight and Vertiv™ LIFE™ Service.

Provides a direct, high-speed USB connection to managed

HTTPS messages and web access encryption with installable

Options for SNMP v3 authentication support (none, MD5 or
SHA), privacy support (none, DES or AES) and Traps.

Warranty 

GXT5 comes with three years of 
standard warranty and an option for 
one or two-years warranty extension. 

Start-up

Hassle-free multi-site deployment 

in the disposal of hazardous materials 
of existing UPS, when applicable.

Preventive maintenance

To increase equipment reliability thus 
higher availability.

On-site service

Should you experience a problem, we 

Customer Engineer to repair or 
replace your equipment, response 
guaranteed.

POD configuration  with UPS

POWER 
SOURCE

LOAD 
EQUIPMENT

UPS

Mirco POD

Liebert MicroPOD

Liebert® GXT5  |  Brochure
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Internal Battery 

CAPACITY 750W 1000W 1500W 2000W 3000W

10% 107.3

20% 50.1 36.2 36.7

30% 33.7 32.7

40% 33.7 22.2

50% 25.7 16.3 10.7

60% 12.7

70% 16.7 11.5 10.1 6.3

80% 5.0 5.1

90% 12.1 6.7

100% 10.5 5.6 3.2 3.3

Internal Battery + 1 External Battery Cabinet

CAPACITY 750W 1000W 1500W 2000W 3000W

10% 332.7 350.3 260.2

20% 136.3

30% 163.7 127.1

40% 127.1 63.1 63.3

50% 103.2 76.3 70.2

60% 55.1

70% 72.0 50.7 31.0

80% 26.2

90% 53.0 32.7 22.0

100% 33.3

Internal Battery + 2 External Battery Cabinet  

CAPACITY 750W 1000W 1500W 2000W 3000W

10% 612.3

20% 325.3 231.0 233.3

30% 213.1 156.6 157.2

40% 116.1

50% 135.1 125.3

60% 112.1 103.5 73.5

70%

80% 112.1 50.1 50.6

90% 73.0 61.7

100%

Internal Battery + 3 External Battery Cabinet

CAPACITY 750W 1000W 1500W 2000W 3000W

10% 650.5

20%

30% 316.1 223.1

40% 316.1 167.7

50% 132.6

60% 161.6

70% 125.6

80% 161.6

90% 66.5 67.6

100% 130.2 57.1

Internal Battery + 4 External Battery Cabinet

CAPACITY 750W 1000W 1500W 2000W 3000W

10% 1173.2

20% 760.5

30%

40% 217.3

50% 337.1 172.7 173.6

60%

70% 165.6

80% 160.1

90%

100% 125.7 111.2

Internal Battery + 5 External Battery Cabinet  

CAPACITY 750W 1000W 1500W 2000W 3000W

10% 1373.2

20% 736.7 550.0 556.0

30% 367.6

40% 270.3

50% 211.1 212.5

60% 350.0 260.6 177.1

70%

80% 260.6 176.3

90% 232.1 113.0

100% 156.3 101.6

UPS Rear Ranel and Battery Runtime Chart

Battery Run-time Chart (in min)

750 VA / 1 KVA UPS Rear Panel 3 KVA UPS Rear Panel

Liebert 
IntelliSlot port

Non-programmable 
C13 output 
receptacles 

External battery 
connector

RJ45USB 
Port

RJ45/ 
RJ11

Input circuit 
breaker 
reset 
button, 20A

Terminal 
block

Liebert 
IntelliSlot port External battery 

connector

Input circuit 
breaker 
reset 
button, 10A

Programmable C13 
output receptacles

USB 
Port

RJ45 RJ45/ 
RJ11

C14 input power pulg 
and cable

Non-programmable 
C13 output 
receptacles 

Terminal 
block

C20 Input power 
plug and cable

Output circuit 
breaker reset 
button, 10A

Non - 
programmable 
C19 output 
receptacles

Programmable 
C13 output 
receptacles

Liebert® GXT5  |  Brochure
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Technical Specifications

Model Number GXT5-750IRT2UXL GXT5-1000IRT2UXL GXT5-1500IRT2UXL GXT5-2000IRT2UXL GXT5-3000IRT2UXL

Ratings (VA/W ) 750 VA / 750 W 1000 VA / 1000 W 1500 VA / 1500 W 2000 VA / 2000 W 3000 VA / 3000W

Dimensions and Weight

Dimensions (mm) Unit, W×D×H

Unit Weight  (kg) 16.5 21

Input 

Rated Volatge 230 VAC

Rated Frequency 50 Hz / 60 Hz

Frequency Range

Power Factor

Output

Nominal Voltage

Waveform Sine wave

Inverter Overload Capability
; 

60 seconds 2 seconds; 

Inverter Bypass

Output Receptacles

Internal Battery

Rated Voltage 36 Vdc 72 Vdc

Charger Current

Type Valve-regulated, non-spillable, lead acid

Qty x V x Rating

End Cell Voltage

Floating Voltage

Battery Voltage Range

General

Operating Temperature

Storage Temperature, °C

Relative Humidity

Operating Elevation Up to 3,000 m at 25°C without derating

Audible Noise
(1 m) front and

Safety

RFI/EMI CISPR22 Class A (RFI) / FCC Part 15 (Class A)

Transportation ISTA Procedure 1A

Note: *Specification are subject to change  without any further notification

**Battery autonomy times are based on operation at 25°C. The autonomy times are approximate and are based on fully charged batteries and can vary +/-5% because of battery manufacturing 
variances.

Liebert® GXT5  |  Brochure
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Liebert® GXT5™

GUIDE SPECIFICATIONS 

1.0 GENERAL

Liebert® GXT5  |  Guide Specifications



18

A.

B.

C.

D.

E.

Liebert® GXT5  |  Guide Specifications
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2.0 PRODUCT

Liebert® GXT5  |  Guide Specifications
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Liebert® GXT5  |  Installation Size
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Liebert® GXT RT+

Essential, Aff ordable UPS for High 

Performance Protection

1000 - 3000 VA 230 V
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The Vertiv™ Liebert® GXT RT+ UPS is an online double conversion solution 

which offers power protection in an affordable, efficient system with 

deployment and operation flexibility. 

The high 0.9 power factor of the single-phase Liebert GXT RT+ enables continuous, 

reliable power to more connected devices from a wide range of input voltages while 

being energy efficient and, delivering maximum value. 

The ECO mode of operation for this already affordable UPS also drives energy cost 

savings for a compelling total cost of ownership (TCO). 

Being able to mount the Liebert GXT RT+ in a rack or tower is a convenience that 

adds to the value story as does the capability of the UPS to utilize up to six 

connected external battery cabinets for scalable runtimes. 

In addition to the extended runtime, having multiple monitoring options makes this 

compact UPS ideal for delivering best-in-class power protection to equipment 

deployed at the edge of networks or in space-constrained facilities.

Liebert GXT RT+ Features

Online technology with two stages of power conversion

Output power factor higher than majority of comparable competitor models

Flexible rack/tower form factor

External battery cabinet compatibility

User-friendly liquid crystal display (LCD)

High efficiency ECO mode

Smart battery charger design 

Wide input voltage operation (120-300V AC)

UPS

Rack Mounting Kit

USB Cable

Monitoring Software CD

Quick Installation Guide

Safety Instructions

Input and Output Power Cables 

(Based on Power Rating)

Plastic Tower Mounting Feet

Rack Ears, Screws and Hardware

What’s in the box?

Liebert® GXT RT+  |  Brochure

Liebert® GXT RT+  |  Brochure
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Vertiv™ Liebert® GXT RT+ UPS

Vertiv™ Liebert® GXT RT+ UPS Features and Benefits

High power factor (0.9)

More usable power 

enables more connected 

loads for space and 

cost savings.

High efficiency 

ECO mode

Configurable operation 

mode for up to 95% 

efficiency helps to

achieve energy savings 

and a lower TCO.

ECO

External battery 

cabinet capability

Connected modules 

enable scalable runtime 

during failure of main 

utility power.

Compact, flexible 

form factor

Option of rack or tower 

mounting supports 

simplified UPS selection 

and deployment.

User-friendly interface

Intuitive LCD provides 

complete UPS status and 

configuration information 

at a glance.

LCD

Monitoring compatibility

Network interface or serial 

connections enable 

remote access to UPS for 

power consumption 

monitoring and 

configuration of alert 

notification parameters.

Note: Front panel is the same for all power ratings while rear panels will vary. Shown here is a 3 kVA model. 

Liebert® GXT RT+  |  Brochure

Liebert® GXT RT+  |  Brochure
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Accessories

Optional Connectivity Cards

Webcards/SNMP devices enable direct 

connection to the internet and use of a 

standard web browser for power monitoring 

and management including controlled 

shutdown for multiple computer systems. Volt 

free contact (VFC) cards are available for 

applications requiring this type of monitoring.

External Battery Modules

Modules connected to new or existing 

deployments ensure reliable power and 

protection and enable scalable runtime for 

support during extended power outage 

situations. 

Liebert® MicroPOD Maintenance Bypass

A 2U rack-mounted installation, available in several receptacle combinations, 

allows manual transfer of connected equipment to utility power ensuring network 

availability and business continuity during scheduled service or UPS replacement.

IT

Servers

Networking equipment

Data storage

Education

Networking closets

Networking equipment

Office protection

Finance

Branch offices

Closed-circuit televisions 

and data protection

ATMs

Government

Distributed offices

Closed-circuit television 

(CCTV) and data 

protection

Small server and 

storage rooms

Telecom

5G mobile stations

Access and “last mile”

Small control rooms

Industrial

Manufacturing sites

Control equipment and 

programmable logic 

controllers (PLCs)

Data and networking 

equipment

Retail

Several point of sale 

systems

Networking and wiring 

closets

Security and voice over 

internet protocol 

(VoIP) telephony

Edge

Distributed cloud services

Content providers

Sensors and data stations

Key Applications

Liebert® GXT RT+  |  Brochure

Liebert® GXT RT+  |  Brochure



37

Vertiv™ Liebert® GXT RT+ UPS

Technical Specifications

GXTRT-1000IRT2UXL GXTRT-1500IRT2UXL GXTRT-2000IRT2UXL GXTRT-3000IRT2UXL

Ratings (VA/W) 1000/900 1500/1350 2000/1800 3000/2700

Dimensions, Millimeters

Unit W x D x H 438 x 310 x 88 438 x 462 x 88 438 x 462 x 88 438 x 632 x 88

Weight, Kilograms

Unit 11 14.5 18.2 27.6

Input AC Parameters*

Nominal Voltage 230 VAC 230 VAC 230 VAC 230 VAC

Range 120-300 VAC 120-300 VAC 120-300 VAC 120-300 VAC

Frequency 40-70 Hz 40-70 Hz 40-70 Hz 40-70 Hz

Input Power connector IEC60320 C14 IEC60320 C14 IEC60320 C14 IEC60320 C20

Output AC Parameters

Output Receptacles IEC60320 C13 x 6 IEC60320 C13 x 6 IEC60320 C13 x 6
IEC60320 C13 x 6 
IEC60320 C19 x1

Output Voltage & Regulation  
(230V Typical, User Selectable)

220/230/240 VAC 
±1%

220/230/240 VAC 
±1%

220/230/240 VAC 
±1%

220/230/240 VAC 
±1%

Waveform Sine wave Sine wave Sine wave Sine wave

Utility (AC) Mode Overload
<130% for 30 seconds 
<150% for 3 seconds

<130% for 30 seconds 
<150% for 3 seconds

<130% for 30 seconds 
<150% for 3 seconds

<130% for 30 seconds 
<150% for 3 seconds

Battery

Type
12V, 9 Ah  

valve-regulated,  
non-spillable, lead acid

12V, 9 Ah  
valve-regulated,  

non-spillable, lead acid

12V, 9 Ah  
valve-regulated,  

non-spillable, lead acid

12V, 9 Ah  
valve-regulated,  

non-spillable, lead acid

Environmental Requirements

Operating Temperature, °C (°F) 0 to 40 (32 to 104) 0 to 40 (32 to 104) 0 to 40 (32 to 104) 0 to 40 (32 to 104)

Storage Temperature, °C (°F) -20 to 50 (-4 to 122) -20 to 50 (-4 to 122) -20 to 50 (-4 to 122) -20 to 50 (-4 to 122)

Relative Humidity
10-90% 

non-condensing
10-90% 

non-condensing
10-90% 

non-condensing
10-90% 

non-condensing

Operating Elevation <2,000m <2,000m <2,000m <2,000m

Noise Level 55 dBA max @ 1m 55 dBA max @ 1m 55 dBA max @ 1m 55 dBA max @ 1m

Agency

Compliance CE, CB report CE, CB report CE, CB report CE, CB report

Safety IEC/EN 62040-1: 2014 IEC/EN 62040-1: 2014 IEC/EN 62040-1: 2014 IEC/EN 62040-1: 2014

Electromagnetic Interference (EMI)
IEC/EN 62040-2: 2006 

+AC:2006 Class A
IEC/EN 62040-2: 2006 

+AC:2006 Class A
IEC/EN 62040-2: 2006 

+AC:2006 Class A
IEC/EN 62040-2: 2006 

+AC:2006 Class A

Surge Immunity
EN 61000-4-5: 2005 

Class 2 L-N, Class 3 L-G
EN 61000-4-5: 2005  

Class 2 L-N, Class 3 L-G
EN 61000-4-5: 2005  

Class 2 L-N, Class 3 L-G
EN 61000-4-5: 2005  

Class 2 L-N, Class 3 L-G

Transportation ISTA 2A ISTA 2A ISTA 2A ISTA 2A

Warranty

Warranty 2 years 2 years 2 years 2 years

*Note: Specific conditions or power derating applies.

Liebert® GXT RT+  |  Brochure

Liebert® GXT RT+  |  Brochure
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A.

B.

C.

When used external battery cabinets, runtime is limited if the UPS output load is ≥70%. Please check runtime tables for details.

External Battery Cabinets

GXTRT-EBC24VRT2U GXTRT-EBC36VRT2U GXTRT-EBC48VRT2U GXTRT-EBC72VRT2U

Unit W x D x H 438 x 410 x 88 438 x 410 x 88 438 x 510 x 88 438 x 630 x 88

Weight 12.5 17.2 23.2 41.5

Internal Batteries 2 x 2 x 12 V x 9 Ah 2 x 3 x 12 V x 9 Ah 2 x 4 x 12 V x 9 Ah 2 x 6 x 12 V x 9 Ah

Compliance CE CE CE CE

Monitoring Cards

Network Communications

GXT-MTPLUSAS400 AS400 card for GXT-MTPLUS

WEBPROCARD SNMP Management Card for GXT-MTPLUS with FREE centralized monitoring software

Battery Runtime Table

UPS EBC
RUN TIME IN MIN /LOAD

25% 50% 69% 75% 80% 90% 100%

1000VA

Internal 19 9 5.3 5 3.5 3.5 3.1

1 69 38 26 10 3.5 3.5 3.5

2 129 70 48 10 3.5 3.5 3.5

3 184 103 72 10 3.5 3.5 3.5

4 240 139 95 10 3.5 3.5 3.5

5 291 176 120 10 3.5 3.5 3.5

6 335 213 145 10 3.5 3.5 3.5

1500VA

Internal 21 9 5.5 5.2 3.5 3.5 3.2

1 76 38.5 26.2 10 3.5 3.5 3.5

2 143 72 48 10 3.5 3.5 3.5

3 203 106 72 10 3.5 3.5 3.5

4 261 143 97 10 3.5 3.5 3.5

5 321 180 123 10 3.5 3.5 3.5

6 380 215 150 10 3.5 3.5 3.5

2000VA

Internal 23 9 5.7 6 3.5 3.5 3.2

1 85 39 27 10 3.5 3.5 3.5

2 159 73 50 10 3.5 3.5 3.5

3 228 111 77 10 3.5 3.5 3.5

4 300 151 104 10 3.5 3.5 3.5

5 364 188 132 10 3.5 3.5 3.5

6 423 225 160 10 3.5 3.5 3.5

3000VA

Internal 26 10.5 5.8 6 3.5 3.5 3.3

1 95 42 28 10 3.5 3.5 3.5

2 168 78 52 10 3.5 3.5 3.5

3 242 115 79 10 3.5 3.5 3.5

4 312 155 107 10 3.5 3.5 3.5

5 380 195 136 10 3.5 3.5 3.5

6 443 234 165 10 3.5 3.5 3.5
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Liebert® GXT RT+
1000-3000VA  

Rack-Tower 230V IEC type
GUIDE SPECIFICATIONS

1.0 GENERAL

1.1 SUMMARY
This specification shall define the electrical and mechanical characteristics and requirements for 
a continuous-duty, single-phase, on-line double conversion, solid-state uninterruptible power 
system (UPS). The UPS shall provide high-quality AC power for sensitive electronic equipment 
loads.

1.2 STANDARDS
The UPS shall be designed in accordance with applicable sections of the current revision of the 
following documents. Where a conflict arises between these documents and statements made 
herein, the statements in this specification shall govern.  

SSAFETYY CE MARK; IEC/EN 62040-1: 2014

RRFI/EMI IEC/EN 62040-2:2006+AC:2006
SSURGEE IMMUNITYY EN 61000-4-5: 2005 

TTRANSPORTATION ISTA 2A

The Quality management grade pertaining to the engineering and manufacturing facility is 
certificated to conform to the ISO 9001 international standards, specifically catering to the design 
and production of power protection systems for computers and other sensitive electronic devices.

1.3 SYSTEM DESCRIPTION

1.3.1 Modes of Operation
The UPS shall be designed to operate as a true on-line double conversion system in the following 
modes:
AA. Normal - In normal operation incoming AC power shall be fed to the input power factor

corrected (PFC) rectifier that converts the AC power to DC power for the inverter. In this
mode, power shall also be derived from utility power for the battery charger. The inverter shall
derive DC power from the PFC rectifier to regenerate filtered and regulated AC sinewave
power for the connected load. The unit shall begin charging the battery once the UPS is
connected to utility power, regardless of whether the UPS is ON or OFF. In the event of a
utility outage or severe abnormality (sag or swell), the inverter shall support the connected
load from battery power until the battery is discharged or the utility power returns, whichever
occurs first.

BB. Battery - Upon failure of utility / mains AC power, the critical AC load shall be supplied by
the inverter, which obtains power from the battery. There shall be no interruption in power to
the critical load upon failure or restoration of the utility / mains AC source.

CC. Recharge - Upon restoration of utility / mains AC power, after a utility / mains AC power
outage, the input converter shall automatically restart and resume supplying power to the
inverter and the battery charger to recharge the battery.
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D. Automatic Restart - Upon restoration of utility / mains AC power, after a utility / mains AC
power outage and complete battery discharge, the UPS shall automatically restart and
resume supplying power to the critical load and the battery charger automatically recharges
the battery. This feature shall be capable of being disabled by the user.

EE. Bypass - The integral bypass shall perform an automatic transfer of the critical AC load from
the inverter to the bypass source, in the event of an overload, PFC failure, internal over
temperature, DC bus overvoltage or inverter failure conditions.

F. ECO – The UPS shall allow the user to enable and place the UPS in ECO mode of operation
to reduce electrical consumption.

1.3.2 Design Requirements
A. Voltage
Input/output voltage specifications of the UPS shall be:

Input: 120 - 300VAC, 50/60Hz, single-phase, 2-wire-plus-earth.
Output: 230VAC default (user configurable: 220V, 230V, 240V) ±1%, 50/60Hz, single-phase,
2-wire-plus-earth.

B. Output Load Capacity
Specified output load capacity of the UPS shall be:

1000VA/900 Watts at 0.9 power factor.
1500VA/1350 Watts at 0.9 power factor.
2000VA/1800 Watts at 0.9 power factor.
3000VA/2700 Watts at 0.9 power factor.

C. Internal Battery
The UPS shall utilize valve-regulated, non-spillable, lead acid cells.
D. Reserve Time (with internal battery)

1000VA: 3 minutes
1500VA: 3 minutes
2000VA: 3 minutes
3000VA: 3 minutes

These times shall be at full load (PF=0.9)) with ambient temperature of 77°F (25°C) with resistive 
loading and internal batteries fully recharged. 
E. Battery Recharge
The UPS shall contain an internal battery charger designed to prolong battery life. Recharge time
for UPS internal batteries shall be 4 hours to 90% capacity (internal batteries) after a complete
discharge with full load connected.

1.3.3 Performance Requirements
The solid-state power components, magnetic, electronic devices and over current protection 
devices will operate within the manufacturer’s recommended temperature when the UPS is 
operating at 100% critical load and maintain battery charging under either of the following 
conditions:

Any altitude within the specified operating range ≤2000m elevation.
Any ambient temperature within the specified operating range of 0°C to 40°C
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E.

 
 

 

1.3.3.1 AC Input to UPS
A. Voltage Configuration
The UPS shall incorporate a variable input voltage (low line transfer) window feature that shall 
operate at the values in the following table, without drawing power from the batteries.

Load Level 
230 VAC

Input Voltage
<35ºC Amb. Temp.

230 VAC
Input Voltage

35º < Amb. Temp. < 40ºC
81% - 100% 180VAC 195VAC
71% - 80% 160VAC 175VAC
61% - 70% 140VAC 155VAC

<60% 120VAC 135VAC

B. Frequency
UPS shall auto-sense input frequency when first powered up and shall operate within the 
following frequency specifications. UPS shall be capable of cold start with default frequency of 
50Hz. Once started the input frequency operating window shall be 40-70Hz. 

The UPS will be able to operate in frequency converter mode, so that it is will be able to deliver an 
output frequency at the output (50Hz or 60Hz) even if a different frequency is at the UPS input 
(within operation range). 

Input Power Factor: ≥0.95 at nominal input and full load condition.
Input Current reflected distortion:

Input power cord:
UPS rating Input power socket

1000VA IEC60320-C14
1500VA IEC60320-C14
2000VA IEC60320-C14
3000VA IEC60320-C20

F. Input Current Ratings
The nominal RMS input current will be as disclosed in the table below, assuming internal batteries 
fully charged and nominal input voltage.

UPS rating Nominal RMS input current
1000VA 4.3A
1500VA 6.5A
2000VA 8.7A
3000VA 13.0A

G. Inrush Current (initial startup, no load)
The UPS shall have a maximum inrush time of <1ms.
H. Surge Protection
UPS shall include MOV ratings at 440 Joules minimum connected L-N.
I. Input voltage in bypass mode
Input voltage for operation in bypass mode will be between 180V and 264V (default setting).
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1.3.3.2 AC Output, UPS Inverter
Voltage Configuration

230VAC default, 50/60Hz, single-phase, 2-wire-plus-earth, LCD or configuration program
selectable (220V, 230V, 240V).

Voltage Regulation

Frequency Regulation

Frequency Slew Rate

Voltage Distortion

Output Power Rating

UPS will show power derating to 70% for operation in frequency converter mode.
G. Inverter Overload Capability

Nominal output voltage Overload capability

230V AC

<105% Continuous
105% to 110% transfer to bypass after 10 minutes
110% to 130% transfer to bypass after 1 minutes

>130% transfer to bypass after 3 seconds

For either VA or W detection. Warning and transfer to bypass in the periods described.
For on-line or battery mode operation. Assuming ambient temperature <35ºC
H. Voltage Transient Response

±6% in line mode 20%-100%-20% loading of the UPS
±9% in battery mode for 20%-100%-20% loading of the UPS rating.

I. Transient Recovery Time
To nominal voltage within 200 milliseconds to recover status regulation after full resistive load
take on/off.
J. AC-AC Efficiency
The UPS will perform with the efficiencies as below, assuming full load, nominal input voltage and
batteries fully charged:

1000VA: 88% AC –AC at full rated linear load
1500VA: 88% AC –AC at full rated linear load
2000VA: 89% AC –AC at full rated linear load
3000VA: 90% AC –AC at full rated linear load

K Eco mode efficiency: Up to 95%

Operating
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1.4 ENVIRONMENTAL CONDITIONS
A. Ambient Temperature
OOperating: The ambient temperature range, when UPS is operational, shall be from 0 – 40ºC.
There shall not be any degradation in the performance when operating in this range. Automatic
derating shall occur for operation in higher ambient temperatures based on the following table.

Ambient Temperature 0 – 40ºC 41ºC – 50ºC
Maximum output load 
(for nominal conditions) 100% load 70% derating

Relative Humidity

Altitude

D. Audible Noise

1.5 USER DOCUMENTATION AND ITEMS BUNDLED
The specified UPS system shall be supplied with a Safety Instruction & Quick Installation Guide 
(QIG) for ease of installation and UPS start up. A full user manual will be available for download 
from a website. The user manual shall include installation instructions, a functional description of 
the equipment with block diagrams, safety precautions, illustrations, step-by-step operating 
procedures and general maintenance guidelines. 
The included CD will shall also include a SW program (or download) to allow user customization of 
UPS operating parameters and UPS local port monitoring and computer/server shutdown.  
It will include plastic feet for mounting in tower form factor, as well as rail kit for rack mounting. 

1.6 WARRANTY
The UPS manufacturer shall warrant the UPS against defects in materials and workmanship for 
two (2) years. The no-hassle replacement warranty shall include shipping costs to the customer 
site for the new replacement. Optional one (1) and three (3) year full coverage extension 
warranties shall be available from the manufacturer (depending on country).  
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1.7 QUALITY ASSURANCE  

1.7.1 Manufacturer Qualifications
More than 40 years of experience in the design, manufacture, and testing of solid-state UPS 
systems shall be required. The manufacturer shall be quality certified to ISO 9001:2015 (or 
applicable). 

1.7.2 Factory Testing
Before shipment, the manufacturer shall fully and completely test the system to ensure 
compliance with the specification.
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2.0 PRODUCT
2.1 FABRICATION

All materials and components making up the UPS shall be new, of current manufacture and shall 
not have been in prior service except as required during factory testing.  

2.1.1 Wiring
Wiring practices, materials and coding shall be in accordance with the requirements the standards 
listed in Section 1.2 and other applicable codes and standards. All wiring shall be copper.

2.1.2 Cabinet
The UPS unit shall be composed of: input PFC converter, IGBT inverter, battery charger, input filter 
and internal bypass circuit; and batteries consisting of the appropriate number of sealed battery 
cells; and shall be housed in a rack-tower enclosure and shall meet the requirements of IP20. The 
UPS cabinet shall be cleaned, primed and painted RAL 7021 Black. 
Unit dimensions and weights shall be (rack mount orientation):

UPS rating Dimensions
D x W x H (mm)

Weight
(kgs.) 

1000VA 312 x 438 x 88 11.0
1500VA 462 x 438 x 88 14.5 
2000VA 18.2
3000VA 632 x 438 x 88 27.6

The UPS shall be able for mounting in rack or in tower form factor, using the accessories that may 
be required. 

2.1.3 Matching Battery Cabinets
The optional Rack-Tower battery cabinet shall contain valve-regulated, non-spill able, lead acid 
cells, housed in a separate cabinet that matches the UPS cabinet styling. The cabinet shall be 
cleaned and painted Black RAL 7021. The external battery system shall be sized to provide an 
additional reserve power specified in section 1.3.2 to the load. The matching battery cabinet 
shall include detachable, molded interconnect cable, circuit breaker over current protection and 
provisions for daisy-chain connection of additional battery cabinets. The dimensions and weight 
information of each optional external battery cabinet shall not exceed below values.

UPS rating
Compatible External 

Battery Cabinet 
Dimensions

D x W x H (mm)

Weight
(kgs.)

1000VA 410 x 438 x 88 12.5
1500VA 410 x 438 x 88 17.2
2000VA 510 x 438 x 88 23.2
3000VA 632 x 438 x 88 41.5
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2.1.4 Cooling
The UPS shall be forced-air cooled by an internally mounted, continuously operating fan and 
variable speed depending on the load conditions. Fan power shall be provided from the internal DC 
supply. Air intake shall be through the front of the unit and exhausted out the rear of the unit.

2.2 COMPONENTS

2.2.1 Input Converter
2.2.1.1 General

Incoming AC power shall be converted to a regulated DC output by the input converter supplying 
DC power to the inverter. The input converter shall provide input power factor correction (PFC) 
and input current distortion reduction.

2.2.1.2 Input Protection
The UPS shall have built-in protection against under voltage, over current and overvoltage 
conditions including low-energy lightning surges, introduced on the primary AC source. The UPS 
shall have resettable input circuit breakers.

2.2.1.3 Battery Recharge
The UPS shall contain an internal battery charger designed to prolong battery life. Recharge time 
for the internal UPS batteries shall be 4 hours to 90% capacity (full load discharge rate, internal 
batteries). There shall be DC overvoltage protection so that if the DC voltage exceeds the pre-set 
limit, the UPS will shut down automatically and the critical load will be transferred to bypass.

2.2.2 Inverter 
2.2.2.1 General

The UPS inverter shall be a pulse-width-modulated (PWM) design capable of providing the 
specified AC output. The inverter shall convert DC power from the input converter output or the 
battery into precise sinewave AC power for supporting the critical AC load.

2.2.2.2 Overload
The inverter shall be capable of supplying current and voltage for overloads exceeding 100% and 
up to 130% of full load current. A visual indicator and audible alarm shall indicate overload 
operation. For greater currents or longer time duration, the inverter shall have electronic current-
limiting protection to prevent damage to components. The inverter shall be self-protecting 
against any magnitude of connected output overload. Inverter control logic shall sense and 
disconnect the inverter from the critical AC load without the requirement to clear protective 
devices.

2.2.2.3 Output Frequency
An oscillator shall control the output frequency of the UPS. The inverter shall maintain the output 
frequency to ±0.5% of nominal frequency during Battery mode, Frequency Converter mode or 
when otherwise not synchronized to the utility/mains source. 

2.2.2.4 Output Protection
The UPS inverter shall employ electronic current limiting circuitry.
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2.2.2.5 Battery Over Discharge Protection
To prevent battery damage from over discharging, the UPS control logic shall automatically raise 
the shutdown voltage set point; depending on output load and connected battery system at the 
onset of battery operation.

2.2.3 Display and Controls
2.2.3.1 General

The UPS shall be provided with a microprocessor-based unit status display and controls section 
designed for convenient and reliable user operation. The monitoring functions such as voltages, 
currents, UPS status and alarm indicators shall be displayed on an LCD display.

2.2.3.2 Controls
UPS startup and shutdown operations shall be accomplished by using push buttons on the front 
panel of the UPS. The display shall use three control buttons for ease of navigation and selection 
of the configurable parameters. 

2.2.3.2.1 Control Buttons
The UPS display control button functionality shall be as follows
ON / Mute button: 

Turn on the UPS: Press and hold ON/Mute button for at least 2 seconds to turn on the UPS.
Mute the alarm: When the UPS is on battery mode, press and hold this button for at least 5
seconds to disable or enable the alarm system. But it will be automatically enable when next
warnings or errors occur.
Up key: Press this button to display previous selection in UPS setting mode.
Switch to UPS self-test mode: Press and hold ON/Mute button for 5 seconds to enter UPS
self-testing while in AC mode, ECO mode, or converter mode.

OFF / Enter button: 
Turn off the UPS: Press and hold this button at least 2 seconds to turn off the UPS. UPS will be
in standby mode under power normal or transfer to Bypass mode if the Bypass enable setting
by pressing this button.
Confirm selection key: Press this button to confirm selection in UPS setting mode.

Select button: 
Switch LCD message: Press this button to change the LCD message for input voltage, input
frequency, battery voltage, output voltage and output frequency.
Setting mode: Press and hold this button for 5 seconds to enter UPS setting mode when UPS
is in standby mode or bypass mode.
Down key: Press this button to display next selection in UPS setting mode.

ON/Mute + Select buttons: 
Switch to bypass mode: When the main power is normal, press ON/Mute and Select buttons
simultaneously for 5 seconds. Then UPS will enter to bypass mode. This action will be
ineffective when the input voltage is out of acceptable range.
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2.2.3.2.2 Display and System Indicators
The UPS display will include company brand and it show the relevant UPS status information, 
including the following points:

Load information
Operation mode information (on-line, bypass, ECO, battery, etc)
Warning indicator and fault information
Most relevant UPS information (input voltage, output voltage, frequency, etc)
Battery information
Remaining backup time

2.2.3.2.3 Alarms/warning 

Low battery
Overload
Battery is not connected
Overcharge
Charger failure
Battery fault
Bypass voltage range
Bypass frequency unstable
EEPROM error

2.2.3.2.4 Configuration

Output voltage setting
Frequency converter enable/disable
Output frequency setting
ECO enable/disable
Bypass enable/disable when UPS is off
Backup time settings
Battery total AH setting

A bypass circuit shall be provided as an integral part of the UPS. The bypass control logic shall 
contain an automatic transfer control circuit that senses the status of the inverter logic signals 
and operating and alarms conditions. This control circuit shall provide a transfer of the load to the 
bypass source if available and if the inverter is not capable of powering the load (i.e., if there is an 
overload condition, if the unit is in Manual Bypass mode or if the voltage or frequency is out of 
tolerance).
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The transfer control logic shall activate the bypass automatically, transferring the critical AC load 
to the bypass source, after the transfer logic senses one of the following conditions:

UPS overload
UPS over temperature
PFC failure
Inverter failure

Once the overload condition is reduced, the load shall be automatically transferred back to 
inverter power.

2.2.5 Internal Battery
Valve-regulated, non-spillable, lead acid cells (VRLA) shall be used as a stored-energy source for 
the specified UPS system. The battery shall be housed internal to the UPS cabinet and sized to 
support the inverter at rated load and power factor, with ambient temperature of 25°C (77°F) for a 
minimum of 3 minutes reserve time. The expected life of the battery shall be 3-5 years. The UPS 
units have the capability to allow the operator to replace the internal battery (user replaceable) 
online without shutting down the UPS system or connected loads. 
All UPS models shall allow connection of up to six external battery cabinets to provide extended 
run time capability.  External battery cabinets shall match the UPS in aesthetics and color.

The UPS shall feature an automatic battery test with the factory default test interval set at every 
eight weeks. The battery test shall ensure the capability of the battery to supply power to the 
inverter while loaded. If the battery fails the test, the UPS shall display a warning message to 
indicate the internal batteries need to be replaced. The battery test feature shall be user 
accessible by the push button on the front of the unit and with communication software. 

2.3 OUTPUT DISTRIBUTION
Output distribution shall be integral to the UPS and located on the rear of the unit, according to 
the following description. 

UPS rating Output power sockets
1000VA (6) EN60320-C13
1500VA (6) EN60320-C13
2000VA (6) EN60320-C13
3000VA (6) EN60320-C13

(1) EN60320-C19

The UPS shall include one (x1) communication port to allow the user to field-install an optional 
communication card. A Vertiv interface card may be installed during any state of UPS operation 
(On, Standby or Off states). Available Vertiv optional cards are described below: 

Vertiv Web Card
The optional Vertiv Web Card shall deliver SNMP and Web management to the UPS when 
connected to any 10 or 100 Mbit Ethernet network. 
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Vertiv Dry-contacts (relay) Card
The optional Vertiv Dry-contacts (relay) card shall provide contact closure for remote monitoring 
of alarm conditions in the UPS, delivering signals for On Battery (Utility failure), Bypass Active, 
Low Battery, UPS Fault and On UPS. The contacts shall be rated for 24VDC at 1A. Connections 
shall be to a DB9 female connector with cable provided by the end user.  

The USB port shall allow connection to a computer to use with a monitoring and shutdown 
software and for use with the UPS configuration program.  

serial port shall be made available with a DB9F connector on the rear of the UPS.  This 
connector shall communicate with a monitoring and shutdown software for use with the UPS 
configuration program.
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Vertiv™ EDGE UPS

Superior Power Protection for Edge Applications

500 - 3000 VA 230 V
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Vertiv™ EDGE UPS

The Vertiv™ EDGE UPS: Best-in-class battery backup 
and power protection for server, networking and 
EDGE applications.

Vertiv™ EDGE is a family of highly reliable, efficient, manageable and flexible line 

interactive sinewave UPSs, with models ranging from 500VA to 3000VA in mini-tower, 

rack/tower and rack-mount form factors. With a 0.9 power factor, controllable outlets 

and extended runtime options, Vertiv EDGE is the right choice for protecting server 

and networking equipment in distributed and EDGE IT applications. Available in 1U 

and 2U options as well as a short-depth 3U 3000VA model, it can provide optimum 

runtime at the right size and power density in a cost effective UPS solution.

Vertiv EDGE

Reliable and powerful: 0.9 

output power factor, ensuring 

more active power to protect 

larger loads 

Up to 6 auto-discoverable 

extended run battery cabinets 

for longer runtime

Highly efficient: up to 98%  

in normal operation mode, 

providing energy and  

cost savings

Up to 10 power outlets, with 3 

controllable in a group for 

optimum battery usage

Color graphic LCD display 

Advanced AVR design for  

a more stable output  

voltage regulation 

Standard 2-year warranty for 

both electronics and batteries 

At a Glance

Compact Mini Tower design for 

tower servers and/or applications 

with no available rack

Plug and play solution requiring  

no installation 

Vertiv™ Intellislot SNMP/Webcards 

available for remote power 

management and OS’s shutdown

Compact 1U Rack Mount design  

for EDGE applications with limited 

rack space

Comes with rack mounting  

hardware included

Vertiv Intellislot SNMP/Webcards 

available for remote power 

management and OS’s shutdown

Convertible rack/tower design with LCD display provides flexible  

installation options

Extended runtime capability with external battery cabinets with autodetection, 

for hours of back-up time

3000VA 3Us height with short depth (<500 mm) for compact racks that still 

require maximum power protection

Vertiv Intellislot SNMP/Webcards available for remote power management and 

OS’s shutdown

Mini Tower  

(750 VA, 1000 VA, 1500 VA)

2U – 3U Rack / Tower (1500 VA, 2200 VA 3000 VA  2U, 3000 VA 3Us)

1U Rack Mount 

(500 VA, 1000 VA, 1500 VA)
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External battery 

cabinets

The Rack/Tower models 

allow longer runtimes 

thanks to the battery 

cabinets with 

auto-detection

Efficiency up to 98%

High efficiency in normal 

operation mode means an 

optimized energy 

management, thus providing 

energy savings

High output power 

factor (0.9)

It enables EDGE UPS 

to protect more loads 

and save space

Flexibility 

Easy to install and a 

wide range of power 

ratings, from 500VA up 

to 3000VA, available in 

multiple form factors: 

mini-tower, 1U rack and 

rack/tower

Leading technology

Advanced AVR 

design (2 x boost / 1 

buck taps) for a 

more stable output 

voltage regulation

LCD display

Color and graphic 

LCD display for an 

intuitive user 

interface

0.9
PF

Controllable outlets

The group of controllable 

outlets allows a power control 

of the load, helping to achieve 

longer runtime

Vertiv™ EDGE Highlights

LCD
COLOR
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Vertiv™ EDGE UPS

UPS Unit

USB Cable

Printed Quick Installation and  

Guide Safety instructions

Adjustable 4-post rack 

mounting kit (not included with 

Mini Tower)

Support base for tower 

configuration (Rack/Tower 

Models Only)

Power Assist software (free 

download from Vertiv.com)

Input and output power  

cables (depending on rating 

and model type)

What's in the box
Reliable UPS Protection At The All-Important Network Edge 

The network edge is becoming increasingly important as companies seek to take 

advantage of Internet of Things, cloud computing and other applications that require 

localized compute power, networking services and data storage – all with low latency. 

Distributed and edge data centers are now no less important to business success 

than large centralized data centers, so must be afforded similar power protection. 

The Vertiv™ EDGE line interactive UPS family is intended for distributed IT and  

edge applications that require reliable, efficient power protection for server and 

networking equipment. It comes in mini-tower, rack tower and rack-mount form 

factors, with capacities ranging from 500VA to 3000VA. Each model has a 0.9 output 

power factor (PF), enabling them to protect larger loads than competing models of 

the same capacity. 

Vertiv EDGE UPSs support up to 6 extended-run battery cabinets (EBCs), providing 

more runtime at full load than comparable competing UPSs. Auto-detect features 

make the EBCs easy to add and configure. 

Vertiv EDGE UPSs are also highly manageable, with a colorful, graphical LCD screen 

for easy, intuitive on-site management, as well as optional SNMP support. Vertiv EDGE  

is compatible with the free Vertiv Power Assist software for local UPS status and 

shutdown of IT loads connected locally.  

A standard 2-year warranty for both electronics and batteries protects your  

UPS investment. 

Vertiv EDGE 1500VA 
Tower UPS 

Vertiv EDGE 1500VA 
2Us Rack/Tower UPS 

Vertiv EDGE 3000VA 
3Us Rack/Tower UPS 

Vertiv EDGE 1000VA 
1U Rack UPS 

1. USB Port

2. Output receptacles

3. Programmable output group 

4. Input power socket

5. Input circuit breaker

6. Emergency Power Off (EPO) 
connector

7. Intellislot® Port for optional cards

8. Earth terminal

9. Extended runtime battery 
connection

10. Automatic battery  
detection terminal

1

1

4

4

9

9

10

10

8

8

5

5

3

3

2

2

6

6

7

7

7
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Efficient & Green

Maximize Power Protection

Flexibility and Manageability

High output PF: Each Vertiv EDGE UPS operates at 0.9 output power factor (PF), which means 

that more active power can be used to protect IT equipment. That enables Vertiv EDGE UPSs to 

protect larger loads compared to competing models of the same capacity with a lower PF. 

Advanced AVR design: Automatic voltage regulation smooths out power spikes, swells and 

brownouts without the UPS switching to battery mode and help to extend battery life. The 

advanced design with 2 x boost / 1 x buck increases or decreases voltages as required to 

prevent the load from extreme supply voltages.

High temperature operation: Vertiv EDGE UPSs can operate at up to 40ºC at full power, and 

higher ambient temperature with derating applied.

High efficiency: Vertiv™ EDGE UPSs operate at up to 98% efficiency in normal operation mode, 

saving on electricity costs throughout their lifetime.

Extended battery life: Deep discharge protection prevents the potential damage that can occur 

when a UPS battery fully drains.

Configurable “Green function”: When in battery mode with only very small loads, the UPS will 

automatically shut itself down to protect batteries. 

Programmable outlets: 3 of the 6 Vertiv EDGE outlets are configurable (1 group), enabling users 

to shut down less-critical loads in the event of an outage to optimize battery runtime.

RoHS and REACH compliant: Ensures against the use of hazardous substances in UPSs.

Easy to install, configure and operate: Auto-detect external battery modules and 

color LCD display help to make the UPS operation easier and the user interface 

more intuitive.

Optional SNMP/web card: For advanced remote monitoring of status and OS's shutdown.

Environmental monitoring: Optional web card also supports integration with environmental 

sensors, to detect excessive heat, moisture, motion and more.

External battery cabinets: Attach up to 6 external battery modules to gain additional runtime.

Remote Emergency Power Off: Allows the UPS to be remotely shut down during an emergency.

Optional Liebert MicroPOD Output Distribution and Maintenance Bypass Module: When 

your computer system can’t be without power, even for scheduled UPS maintenance, the 

Liebert® MicroPOD ensures continuous uptime. 

PF
0.9
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Vertiv™ EDGE UPS

Vertiv™ EDGE UPS Accessories  

Vertiv™ VR Racks and Enclosures:

Internal, welded frame with repetitive hold pattern delivers high load bearing capacity 

and additional mounting locations.

Vertiv™ Geist™ PDUs:  

Effectively distribute UPS power throughout a rack environment while organizing 

power cords. Rack-, wall- or floor-mounted PDUs support a selection of NEMA, IEC 

and hardwired inputs. Rack PDUs can be preinstalled in the VR Rack.

Rails and mounting hardware:  

4-post rail kit and hardware to mount in a rack.

External Battery Modules: 

Enable additional runtime to weather extended power outage situations. 

Modules are simple to install and auto-discoverable.

Optional Connectivity Cards: 

Web and SNMP cards allow you to 

connect your Vertiv™ EDGE UPS to 

an Ethernet network and the 

Internet, to monitor and manage 

UPSs from a standard Web browser 

and, when needed, remotely provide 

graceful shutdown for multiple 

computer systems. 

Liebert® MicroPOD Maintenance Bypass:

A 2U rack-mounted installation, available in several receptacle combinations, allows 

manual transfer of connected equipment to utility power ensuring network availability 

and business continuity during scheduled service or UPS replacement.

EDGE UPS  |  Brochure

Vertiv™ EDGE UPS  |  Brochure



57

Power Emergency: Comprehensive Service Support for Critical Systems

Providing more than the standard warranty and extension program, this five-year protection program is valid for single-phase UPS 

units 3 kVA or smaller. Purchased only at the point of sale, the program includes: 

Advance replacement of faulty unit with unit shipped within eight working hours of incident ticket acknowledgement meaning 

a maximum of two business days after claim.

100% coverage of electronic parts and failed batteries excluding battery misuse and/or reduced autonomy.

Free shipping from the following European countries: Austria, Belgium, Croatia, Czech Republic, France, Germany, Ireland, Italy, 

Luxemburg, Poland, Portugal, Slovakia, Spain, Sweden, Switzerland, The Netherlands, Turkey, and United Kingdom. 

24x7 access to professional helpline.

Key Benefits:

Reduces the worry about critical equipment downtime.

Ensures rapid recovery in the event of failure (within 24-48 hours).

Our Purpose

We believe there is a better way  

to meet the world’s accelerating  

demand for data - one driven by 

passion and innovation.

Our Presence

Global Presence

Manuf. and Assembly Locations 28 

Service Centers 250+

Service Field Engineers 2,650+

Technical Support/Response 300+ 

Customer Experience Centers/Labs 16

US and Canada

Manuf. and Assembly Locations 13 

Service Centers 100+

Service Field Engineers 850+ 

Technical Support/Response 120+ 

Customer Experience Centers/Labs 4

Latin America

Manuf. and Assembly Locations 1 

Service Centers 20+

Service Field Engineers 240+ 

Technical Support/Response 20+ 

Customer Experience Centers/Labs 2

Europe, Middle East And Africa

Manuf. and Assembly Locations 9

Service Centers 70+

Service Field Engineers 590+ 

Technical Support/Response 90+

Customer Experience Centers/Labs 5

Asia Pacific

Manuf. and Assembly Locations 5 

Service Centers 60+

Service Field Engineers 970+ 

Technical Support/Response 80+ 

Customer Experience Centers/Labs 5

Power Emergency

Technical support Hotline 24/7

Parts included

Response time  8 working hours

Contract duration 5 years (10 with renewal)

EDGE UPS  |  Brochure
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Vertiv™ EDGE UPS

Technical Specifications - 1U Rack Models

Model Number EDGE-500IRM1U EDGE-1000IRM1U EDGE-1500IRM1U

Rating (VA/W) 500VA/450W 1000VA/900W 1500VA/1350W

Dimensions, mm

Unit (W x D x H) 438 x380 x 44 438 x  480 x 44 438 x 600 x 44

Shipping (W x D x H) 550 x 620 x 200 570 x 700 x 200 570 x 780 x 200

Weight, kg

Unit 11 17 23

Shipping 17 23 31

Input AC Parameters

Nominal VoltageSetting 230V 230V 230V

Voltage Range Without Battery 
Operation (230V default)

166 - 278 166 - 278 166 - 278

Frequency Range (Hz) 55 - 65 55 - 65 55 - 65

Input Power Connector IEC60320 C14 IEC60320 C14 IEC60320 C14

Surge Protetion (J) 624 624 624

Output AC Parameters

Output Receptacles 3 + 3 IEC320 C13 3 + 3 IEC320 C13 3 + 3 IEC320 C13

Output Receptacles - Controllable Yes - 1 group Yes - 1 group Yes - 1 group

Output Voltage 200/208/220/230/240 200/208/220/230/240 200/208/220/230/240

Waveform (Battery Operation) Sine Wave Sine Wave Sine Wave

Transfer Time 4 - 6 ms Typical 4 - 6 ms Typical 4 - 6 ms Typical

Output (AC Mode) Overload
106% -  125% @ 60 s 
126% - 150% @ 50 s 
151% - 200% @ 2 s

106% -  125% @ 60 s 
126% - 150% @ 50 s 
151% - 200% @ 2 s

106% -  125% @ 60 s 
126% - 150% @ 50 s 
151% - 200% @ 2 s

Efficiency (full load, line mode, typ) 96% 97% 97%

Battery

Type
Valve-regulated, non-spillable,  

lead acid
Valve-regulated, non-spillable,  

lead acid
Valve-regulated, non-spillable,  

lead acid

Quantity & Voltage & Capacity 2 x 6V x 9Ahr 4 x 6V x 9Ahr 6 x 6V x 9Ahr

Recharge Time  
(internal batteries, typical)

3 hr @ 90% 3 hr @ 90% 3 hr @ 90%

Compatible External Battery Cabinet -- -- --

Environmental

Operating Temperature (ºC) (*) 0 to 40 0 to 40 0 to 40

Storage Temperature (ºC) -25ºC to +55ºC without battery inside -25ºC to +55ºC without battery inside -25ºC to +55ºC without battery inside

Relative Humidity (Operation) 20% to 90% 20% to 90% 20% to 90%

Operating  Altitude (m) 3000 3000 3000

Audible Noise (line mode)
<40dB normal mode, <70% load 

<45dB AVR mode, >70% load
<40dB normal mode, <70% load 

<45dB AVR mode, >70% load
<40dB normal mode, <70% load 

<45dB AVR mode, >70% load

Form Factor Rack (1U) Rack (1U) Rack (1U)

Agency

Compliance CE, CB Report CE, CB Report CE, CB Report

Safety EN60020-1:2008+A1:2013 EN60020-1:2008+A1:2013 EN60020-1:2008+A1:2013

Trasnportatiion ISTA 2A ISTA 2A ISTA 2A

Warranty

Warranty 2 years 2 years 2 years

(*) Note: operation at >40ºC power derating applies. Please check User Manual
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Technical Specifications - Tower Models

Model Number EDGE-750IMT EDGE-1000IMT EDGE-1500IMT

Rating (VA/W) 750VA/675W 1000VA/900W 1500VA/1350W

Dimensions, mm

Unit (W x D x H) 145 x 370 x 220 145 x 370 x 220 145 x 480 x 220

Shipping (W x D x H) 230 x 450 x 325 230 x 450 x 325 230 x 570 x 325

Weight, kg

Unit 11 12 18

Shipping 13 13 20

Input AC Parameters

Nominal VoltageSetting 230V 230V 230V

Voltage Range Without Battery 
Operation (230V default)

166 - 278 166 - 278 166 - 278

Frequency Range (Hz) 55 - 65 55 - 65 55 - 65

Input Power Connector IEC60320 C14 IEC60320 C14 IEC60320 C14

Surge Protetion (J) 624 624 624

Output AC Parameters

Output Receptacles 3 + 2 IEC320 C13 3 + 3 IEC320 C13 3 + 3 IEC320 C13

Output Receptacles - Controllable Yes - 1 group Yes - 1 group Yes - 1 group

Output Voltage 200/208/220/230/240 200/208/220/230/240 200/208/220/230/240

Waveform (Battery Operation) Sine Wave Sine Wave Sine Wave

Transfer Time 4 - 6 ms Typical 4 - 6 ms Typical 4 - 6 ms Typical

Output (AC Mode) Overload
106% -  125% @ 60 s 
126% - 150% @ 50 s 
151% - 200% @ 2 s

106% -  125% @ 60 s 
126% - 150% @ 50 s 
151% - 200% @ 2 s

106% -  125% @ 60 s 
126% - 150% @ 50 s 
151% - 200% @ 2 s

Efficiency (full load, line mode, typ) 95% 96% 97%

Battery

Type
Valve-regulated, non-spillable,  

lead acid
Valve-regulated, non-spillable,  

lead acid
Valve-regulated, non-spillable,  

lead acid

Quantity & Voltage & Capacity 2 x 12V x 9Ahr 2 x 12V x 10Ahr 4 x 12V x 9Ahr

Recharge Time  
(internal batteries, typical)

3 hr @ 90% 3 hr @ 90% 3 hr @ 90%

Compatible External Battery Cabinet -- -- --

Environmental

Operating Temperature (ºC) (*) 0 to 40 0 to 40 0 to 40

Storage Temperature (ºC) -25ºC to +55ºC without battery inside -25ºC to +55ºC without battery inside -25ºC to +55ºC without battery inside

Relative Humidity (Operation) 20% to 90% 20% to 90% 20% to 90%

Operating  Altitude (m) 3000 3000 3000

Audible Noise (line mode)
<40dB normal mode, <70% load 

<45dB AVR mode, >70% load
<40dB normal mode, <70% load 

<45dB AVR mode, >70% load
<40dB normal mode, <70% load 

<45dB AVR mode, >70% load

Form Factor Tower Tower Tower

Agency

Compliance CE, CB Report CE, CB Report CE, CB Report

Safety EN60020-1:2008+A1:2013 EN60020-1:2008+A1:2013 EN60020-1:2008+A1:2013

Trasnportatiion ISTA 2A ISTA 2A ISTA 2A

Warranty

Warranty 2 years 2 years 2 years

(*) Note: operation at >40ºC power derating applies. Please check User Manual
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10

Technical Specifications - 2-3Us Rack/Tower models

Model Number EDGE-1500IRT2UXL EDGE-22000IRT2UXL EDGE-3000IRT2UXL EDGE-3000IRT3UXL

Rating (VA/W) 1500VA/1350W 2200VA/1980W 3000VA/2700W 3000VA/2700W

Dimensions, mm

Unit (W x D x H) 438 x 510 x 88 438 x 630 x 88 438 x 630 x 88 438 x 485 x 132

Shipping (W x D x H) 565 x 700 x 240 600 x 800 x 240 600 x 800 x 240 550 x 670 x 282

Weight, kg

Unit 20 27 32 36

Shipping 30 35 42 42

Input AC Parameters

Nominal VoltageSetting 230V 230V 230V 230V

Voltage Range Without Battery 
Operation (230V default)

166 - 278 166 - 278 166 - 278 166 - 278

Frequency Range (Hz) 55 - 65 55 - 65 55 - 65 55 - 65

Input Power Connector IEC60320 C14 IEC60320 C20 IEC60320 C20 IEC60320 C20

Surge Protetion (J) 624 624 624 624

Output AC Parameters

Output Receptacles 3 + 3 IEC320 C13
3 + 3 IEC320 C13  
+ 1 IEC320 C19

3 + 3 IEC320 C13  
+ 1 IEC320 C19

6 + 3 IEC320 C13  
+ 1 IEC320 C19

Output Receptacles - 
Controllable

Yes - 1 group Yes - 1 group Yes - 1 group Yes - 1 group

Output Voltage 200/208/220/230/240 200/208/220/230/240 200/208/220/230/240 200/208/220/230/240

Waveform (Battery Operation) Sine Wave Sine Wave Sine Wave Sine Wave

Transfer Time 4 - 6 ms Typical 4 - 6 ms Typical 4 - 6 ms Typical 4 - 6 ms Typical

Output (AC Mode) Overload
106% -  125% @ 60 s 
126% - 150% @ 50 s 
151% - 200% @ 2 s

106% -  125% @ 60 s 
126% - 150% @ 50 s 
151% - 200% @ 2 s

106% -  125% @ 60 s 
126% - 150% @ 50 s 
151% - 200% @ 2 s

106% -  125% @ 60 s 
126% - 150% @ 50 s 
151% - 200% @ 2 s

Efficiency (full load, line mode, 
typ)

97% 97% 98% 98%

Battery

Type
Valve-regulated, non-spillable, 

lead acid
Valve-regulated, non-spillable, 

lead acid
Valve-regulated, non-spillable, 

lead acid
Valve-regulated, non-spillable, 

lead acid

Quantity & Voltage & Capacity 4 x 12V x 9Ahr 6 x 12V x 7Ahr 6 x 12V x 10Ahr 6 x 12V x 10Ahr

Recharge Time  
(internal batteries, typical)

3 hr @ 90% 3 hr @ 90% 3 hr @ 90% 3 hr @ 90%

Compatible External Battery 
Cabinet

GXT5-EBC48VRT2U(E) GXT5-EBC72VRT2U(E) GXT5-EBC72VRT2U(E) GXT5-EBC72VRT2U(E)

Environmental

Operating Temperature (ºC) (*) 0 to 40 0 to 40 0 to 40 0 to 40

Storage Temperature (ºC)
-25ºC to +55ºC  

without battery inside
-25ºC to +55ºC  

without battery inside
-25ºC to +55ºC  

without battery inside
-25ºC to +55ºC  

without battery inside

Relative Humidity (Operation) 20% to 90% 20% to 90% 20% to 90% 20% to 90%

Operating  Altitude (m) 3000 3000 3000 3000

Audible Noise (line mode)
<40dB normal mode, <70% load 

<45dB AVR mode, >70% load
<40dB normal mode, <70% load 

<45dB AVR mode, >70% load
<40dB normal mode, <70% load 

<45dB AVR mode, >70% load
<40dB normal mode, <70% load 

<45dB AVR mode, >70% load

Form Factor Rack / Tower (2U) Rack / Tower (2U) Rack / Tower (2U) Rack / Tower (3U)

Agency

Compliance CE, CB Report CE, CB Report CE, CB Report CE, CB Report

Safety EN60020-1:2008+A1:2013 EN60020-1:2008+A1:2013 EN60020-1:2008+A1:2013 EN60020-1:2008+A1:2013

Trasnportatiion ISTA 2A ISTA 2A ISTA 2A ISTA 2A

Warranty

Warranty 2 years 2 years 2 years 2 years

(*) Note: operation at >40ºC power derating applies. Please check User Manual
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Vertiv™ EDGE Runtime Tables

EDGE 1U Rack Models

EDGE Tower models

EDGE 2U-3Us Rack/Tower models

Load % VA W
EDGE-500IRM1U

Internal Batteries Only

100 500 450 5

70 350 315 9

50 250 225 15

20 100 90 42

Load % VA W
EDGE-1500IRM1U

Internal Batteries Only

100 1500 1350 5

70 1050 945 9

50 750 675 15

20 300 270 42

Load % VA W
EDGE-1000IRM1U

Internal Batteries Only

100 1000 900 5

70 700 630 9

50 500 450 15

20 200 180 42

Load % VA W
EDGE-750IMT

Internal Batteries Only

100 750 675 5.9

70 525 473 10

50 375 338 17

20 150 135 47

Load % VA W
EDGE-1500IMT

Internal Batteries Only

100 1500 1350 6

70 1050 945 10

50 750 675 17

20 300 270 49

Load % VA W
EDGE-1000IMT

Internal Batteries Only

100 1000 900 5

70 700 630 9

50 500 450 15

20 200 180 43

Load % VA W
EDGE-1500IRT2UXL

Internal Batteries Only
+1 EBC +3EBCs +6EBCs

100 1500 1350 6 27 85 177

70 1050 945 10 45 132 266

50 750 675 17 68 192 382

20 300 270 49 179 466 898

Load % VA W
EDGE-22000IRT2UXL

Internal Batteries Only
+1 EBC +3EBCs +6EBCs

100 2200 1980 4.4 26 84 177

70 1540 1386 8 42 130 266

50 1100 990 14 65 192 385

20 440 396 39 170 461 898

Load % VA W

EDGE-3000IRT2UXL  
& EDGE-3000IRT3UXL

Internal Batteries Only

+1 EBC +3EBCs +6EBCs

100 3000 2700 6 19 61 129

70 2100 1890 10 33 96 196

50 1500 1350 16 51 144 286

20 600 540 43 137 350 672
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Liebert® ITA2

Compact, Eff icient, & Robust UPS 

for Critical Applications

5-30kVA
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In today's dynamic world, having basic power protection is 
not enough for enterprises. Business continuity is even 
more vital with digital trends constantly emerging and 
transforming the way you do business. In your critical 
system, you simply cannot a ford downtime or waste time 
recovering these systems after a disruption. What you 
need is a robust, high-speed, reliable UPS system which 
o fers perennial, round-the-clock protection for diverse 
applications.

Our Solution

The Liebert® ITA2™ is a fully-digital, highly reliable, double-conversion 
UPS solution that provides clean and consistent power. This highly 
e  icient solution is ideal for various deployments, including IT racks, 
network closets, automation control systems, and precision instruments 
to small sized control rooms among other edge applications.

Cutting–edge design enables seamless integration into various
ecosystems

Tailored for global deployment in a low carbon, compact footprint

The ultimate level of engineering and dynamics that have gone beyond 
the development of this innovative, next-generation product facilitate 
top-notch availability and excellent performance at low ownership costs, 
giving you ultimate peace of mind.

Application Areas

Edge Networks

Data Centers

Automation industries

Server Farms

Workstations

Telecom

Liebert® ITA2™ 5-30kVA

5-10kVA

16-30kVA

Liebert® ITA2  |  Brochure
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Robust structure with
cutting edge
channelized air  ow
design

Wide input voltage
range, making it immune
to grid interference

Rack-tower design for
installation  exibility

Able to deliver both
three-phase and single-
phase output2

0.99 input power factor
for better grid or
generator compatibility

Powerful charging
capability for minimum
battery recharging time

Programmable output
outlets/terminals with
cascade protection to
protect key devices
during heavy load2

Integrated Ethernet port
with HTTP protocol
compatibility and
streamlined remote
monitoring

Easy to install, repair,
and maintain

Compliance with seismic
conduction and vehicle
carrying test

Gravity sense LCD
display

Turnkey dust-resistant
design with ability to
operate under high
ambient temperature of
up to 50ºC

Key Features
Liebert® ITA2™ o  ers best-in-class e  iciency of up to 96.5% in double 
conversion mode over a wide range of load conditions, resulting in 
signi  cant OPEX cost savings. Liebert ITA2's ECO mode of opreration 
provides a superlative e  iciency of up to 99%.

Optimized modules minimizes the amount of used space in the rack

Support base makes it convenient and stable to place on a  oor

Adjustable display panel ensures readability and ease of use

Con  guration easily extends to batteries and POD cabinet

The Most Eff icient UPS

The Most Flexible UPS

The Most Compact UPS

98%

96%

92%

94%

90%
25% 50% 75%

Load

ECO Mode

Double Conversion Mode

100%

Eff
 ic

ie
nc

y

*Shown here the UPS and battery cabinets in a rack & tower arrangement.
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Dust-resistant Design

Liebert® ITA2  |  Brochure

Available in di  erent wattage variations, Liebert® 
ITA2™ is ideal in the edge of networks, light industrial 
applications and data centers, easily blending into any 
virtualized environment and providing comprehensive 
power protection at reduced operating costs.

Reliability in a compact footprint

Fully-digital control with high output voltage
precision

Manages all the nine power problems including
sagging, spikes, and  uctuations

Built-in Ethernet port includes browser support
compatibility with intelligent cards (SIC card,
UNITY-DP, RDU_SIC cards, etc.)

Built-in-power charger for fast charging reduces
the battery charging time

Prolonged backup time through cascaded
connection

Quality-tested for 1000 hours for extreme
durability and tolerance even in stringent
conditions

High Availability

Early Warning of UPS System Status

Multiple audible and visual alarms instantly alert for 
critical issues.

Periodic Battery Testing

Provides automatic and manual self-diagnostic 
battery testing for peace of mind.

Power-Factor Correction

Prevents noise, harmonics, and distortion from being 
transferred to connected loads or fed back to the 
utility.

Lightning and Surge Protection

The transient voltage surge suppression circuitry 
inside the Liebert® ITA2™ provides additional 
protection for the connected equipment.

Wide Input Voltage Window

Prolongs battery life by allowing the UPS to maximize 
the use of utility power before being transferred to 
the battery when the input voltage exceeds the 
speci  ed limits.
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Intelligent Communications

The Liebert® ITA2™ o  ers an intuitive control panel, 
network connectivity communications card, and 
optional software monitoring, all designed to ensure 
visibility, control and peace of mind for manned or 
unmanned locations. You can even monitor key 
environmental and room conditions.

Trellis™ Power Insight

Trellis™ Power Insight is an application that can 
monitor your Liebert UPS systems and provide real-
time trends for critical UPS performance 
management. In the event of a need to shutdown the 
UPS, the software ensures a graceful shutdown 
routine so that no damage occurs to the data or 
systems.

POD - Optional Accessories

The Liebert POD maintenance bypass and output 
distribution unit ensures continuous uptime when 
your critical system cannot a  ord any power loss 
without power, even for scheduled UPS maintenance.

It allows you to manually transfer connected 
equipment to utility power via a maintenance bypass 
switch, permitting scheduled service or UPS 
replacement without shutting down connected 
equipment. Features include:

2U height minimizes rack space requirements

Easy plug-and-play installation

Liebert® ITA2  |  Brochure
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Battery Backup Table

UPS 
Model

Battery 
Modules

Backup Time in Minutes
5kVA 4.5kVA 4kVA 3.5kVA 3kVA 2.5kVA 2kVA 1.5kVA 1kVA 0.5kVA

5kVA

1 6.8 7.8 9.2 11.2 13.9 17.9 24.3 35.6 58 122.4

2 18 20.9 24.6 29.7 36.5 46 59.7 81.7 126.4 278.8

3 31.9 36.6 42.6 50.2 60.2 74.1 94.5 128.3 207 435.7

4 46.3 52.6 60.3 70.2 83.5 102.2 130.3 182.7 287.6 592.5

5 60.4 68.1 77.8 90.3 107 131.4 171.6 237.1 368.2 749.3

6 74.4 83.7 95.4 110.4 131.5 164.6 212.9 291.5 448.8 906.1

UPS 
Model

Battery 
Modules

Backup Time in Minutes
6kVA 5.4kVA 4.8kVA 4.2kVA 3.6kVA 3kVA 2.4kVA 1.8kVA 1.2kVA 0.6kVA

6kVA

1 5.1 6.1 7.1 8.6 10.8 13.9 19 28 46.9 101

2 14 16.1 19.1 23 28.6 36.5 48.4 67 103.9 228.2

3 24.7 28.7 33.6 40 48.5 60.2 77.6 105.6 167.6 359.7

4 36.7 42 48.7 57 68 83.5 106.9 147.8 235.1 491.2

5 48.8 55.3 63.3 73.6 87.5 107 138.3 193.5 302.6 622.8

6 60.5 68.2 77.9 90.4 107.1 131.5 172.9 239.1 370.1 754.3

UPS 
Model

Battery 
Modules

Backup Time in Minutes
10kVA 9kVA 8kVA 7kVA 6kVA 5kVA 4kVA 3kVA 2kVA 1kVA

10kVA

2 4.8 5.5 7.4 10.2 14 18 24.6 36.5 59.7 126.4

3 8.8 10.2 13.6 18.5 24.7 31.9 42.6 60.2 94.5 207

4 13.7 15.9 21.1 28.4 36.7 46.3 60.3 83.5 130.3 287.6

5 19.4 22.4 29.7 39.3 48.8 60.4 77.8 107 171.6 368.2

6 25.8 29.6 38.6 50.6 60.5 74.4 95.4 131.5 212.9 448.8

UPS 
Model

Battery 
Modules

Backup Time in Minutes
16kVA 14.4kVA 12.8kVA 11.2kVA 9.6kVA 8kVA 6.4kVA 4.8kVA 3.2kVA 1.6kVA

16kVA

4 9.5 11 13 15.6 19.4 24.8 33.8 48.7 77.7 169.6

6 16.8 19.6 23.1 27.8 34 42.9 56.2 77.9 121.7 271.9

8 25.3 29.3 34.4 40.8 49.2 60.7 78.1 107.3 173.2 374.1

10 34.4 39.5 45.9 53.8 63.9 78.4 100.3 138.9 225.2 476.3

12 43.6 49.7 57.2 66.5 78.7 96.1 122.4 173.7 277.2 578.6

UPS 
Model

Battery 
Modules

Backup Time in Minutes
20kVA 18kVA 16kVA 14kVA 12kVA 10kVA 8kVA 6kVA 4kVA 2kVA

20kVA

4 6.9 8 9.5 11.5 14.3 18.3 24.8 36.7 60.3 130.3

6 12.3 14.3 16.8 20.4 25.3 32.3 42.9 60.5 95.4 212.9

8 18.5 21.5 25.3 30.5 37.5 46.8 60.7 84 131.8 295.5

10 25.3 29.3 34.4 41 49.7 61.1 78.4 107.6 173.4 378.1

12 32.6 37.5 43.6 51.4 61.6 75.2 96.1 132.3 215.1 460.7

Note: Battery autonomy times and 5 year design life are based on operation at 25°C. Approximate autonomy times are based on fully 
charged batteries and can vary +/-5% due to battery manufacturing variances.
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Technical Specifications

Nominal Ratings (kVA) 5 6 10 16 20 30

Long Backup Model ITA-05k00AL1102P00/
ITA-05k00AE1102P00

IITA-06k00AL1102P00/
ITA-06k00AE1102P00

ITA-10k00ALA102P00/
ITA-10k00AEA102P00

ITA-16k00AL3A02P00/
ITA-16k00AE3A02P00

ITA-20k00AL3A02P00/
ITA-20k00AE3A02P000

ITA-30k00AL3302P00

Input Parameters

Nominal Input Voltage (V) 220/230/240VAC 1-Phase, 2 Wire 

220/230/240VAC 
1-Phase, 2 Wire 

380/400/415VAC 
3-Phase, 4 Wire 

380/400/415VAC 3-Phase, 4 Wire 

176-288VAC at full load; 100-176VAC at linear derating; 100VAC at half load

50/60

40-70

0.99

Battery

Battery Blocks Per String 12*, 16, 20 24*, 32, 34, 36, 38, 40 32, 34, 36, 38, 40

Battery Option
P/C : ITA-BCI0020K01 ( built-in battery module of 16 block X  12V X 9AH)

Battery cabinet Dimensions in rack arrangement - 430(W) x 739(D) x 85(H)   
Only external 

battery cabinet

Output

Nominal Output Voltage (V) 220/230/240 (1-phase)
220/230/240VAC (1-Phase), 
380/400/415VAC (3-Phase)

380/400/415VAC

 (3-Phase)

Nominal Output Frequency (Hz) 50/60

Rated Power Factor (kW/kVA)  Unity

Voltage Harmonic Distortion (%) <2% for Linear loads & <5% for Non-linear loads

Overload Capacity At 25°C: 105% ~ 125%, 5min; 125% ~ 150%, 1min; 150%, 200ms

Crest Factor 3:1

Efficiency

Up to 95.5% Up to 95.8% Up to 96.2% Up to 96.5%Online Mode Efficiency

430x450x85 430x560x85 430x570x130

General

=55 =58 <60

IEC/EN 62040-1

VFI-SS-111

Note: Speci  cation are subject to change  without any further noti  cation

*Conditions apply

(1) with ABS certi  cation (2) Not Available in 30kVA

<3

Input Voltage Range (V)

Nominal Input Frequency (Hz)

Input Frequency Range (Hz)

Input Power Factor (kW/kVA)*

Current THD at full linear load 
(THDi%)*

= 5A (Long backup model) 

= 2A (Standard model)

= 8A (Long backup 
model) 

= 4A (Standard 

= 13A (Long backup model)  

= 5A (Standard model) 
= 13ABattery Charger Max. Power (A)

model)

Up to 99%

11 15 23 23.5

Dimensions (W x D x H) in mm 
Rack Mounted Arrangement

Weight (kg)

0 ~ 50*

5 ~ 95, non-condensing

=3000m

IEC/EN 62040-2

Nosie at 1 m (dBA)

Operating Temperature (°C)

Relative Humidity (%RH)

Altitude (m)

General and safety requirements for 
UPS 

EMC requirements for UPS

UPS classification according to 
IEC 62040-3
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Liebert® ITA2TM UPS 
Compact, Efficient & Robust UPS for Critical Applications 

5-20kW/kVA 

GUIDE SPECIFICATIONS 

1.0 GENERAL 

1.1  Summary 

The specifications mentioned in this document describe the operation and functional requirements of a tower or rack mounted 

transformer-free Uninterruptible Power Supply (UPS) performing round-the-clock, classified as VFI-SS-111 in accordance with 

IEC/EN 62040-3 industry standards. The UPS will automatically maintain AC power within specified tolerances to the critical 

load, without any interruption (depending on the duration pertaining to the battery run time) during failure or deterioration of 

the mains power supply. The UPS system will be expandable to provide redundancy or load growth requirements. 

The manufacturer will design and furnish all materials and equipment that are fully compatible with electrical, environmental, 

and space conditions at the site. The UPS will include all the equipment to properly interface the AC power source to the 

intended load and will also be designed for unattended operation. 

1.2  STANDARDS 

The UPS along with the associated equipment and components will be manufactured in accordance with the following 

applicable standards: 

The UPS is CE marked in accordance with EEC directives 73/23 “low voltage” and 89/336 “electromagnetic compatibility”. The 

Quality management grade pertaining to the engineering and manufacturing facility is certificated to conform to the ISO 9001 

international standards, specifically catering to the design and production of power protection systems for computers and other 

sensitive electronic devices. 

General safety requirements for the UPS EN62040-1/IEC62040-1 

EMC requirements for the UPS EN62040-2/IEC62040-2 (Class C2) 

Method of specifying the performance and test 

requirements of the UPS 
EN62040-3/IEC62040-3(VFI SS 111) 

safety of information technology equipment, 

including electrical business equipment 
EN60950 

Electromagnetic compatibility (EMC) IEC 61000-3-4, IEC 61000-4-2,4,5,6,8,11 

Moisture and dust test 
Factory certified. (Or) 

GB/T 2423.21-2008 Environmental testing for electrical and electronic 

products- Part 2: Test methods- Test M: low air pressure High Altitude test 

Energy star certified 
2011/65/EU uninterruptible power supplies version 1.0 program 

requirements/ENERGY STAR UPS version 1.0 test method guidance 

Vehicle-carrying test 

GB/T21563-2008 Railway applications-Rolling stock equipment-shock and 

vibration test 

GB/T 4798.5-2007 Environmental conditions existing in the application of 

electric and electronic product- section 5: ground vehicle installations 
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1.3  SYSTEM DESCRIPTION 

1.3.1 Design Requirements 

A. For non-redundant operation (applicable, not applicable), the UPS system will be sized to provide a minimum of ____ kVA / 

kW output. 

UPS Num in parallel system 1 2 3

Output KVA 5/6/10/16/20 10/12/20/32/40 15/18/30/48/60

B. For redundant operation (applicable, not applicable), the UPS system will be sized to provide a minimum of ____ kVA / kW 

output with ___ redundant UPS module(s) out of service. 

UPS Num in parallel system 2 3 4

redundant number 1 1 2 1 2 3

Output KVA 5/6/10/16/20 10/12/20/32/40 5/6/10/16/20 15/18/30/48/60

The UPS will be able to supply all required power to full-rated output kVA loads with power factor ranging from 0.5 lagging to 

Unity. The UPS will also work from 0.9 to 0.5 leading power factors subject to de-rating. 

The battery modules (which match the UPS dimensions) will support the UPS with a capacity of ____ kW load for at least _____ 

minutes at 25°C at startup. 

Note: Select the appropriate number of battery modules to deliver the required battery autonomy period. The below details are 

considering 9AH/12V, 16No of batteries. (The autonomy times are approximate and are based on fully charged batteries and can 

vary +/-5% because of battery manufacturing variances.) 

To guarantee the backup time, it is recommended to configure at least two groups of battery modules for the 10kVA model. 

Mode
Module 

number 

Backup time 

5kVA 4.5kVA 4kVA 3.5kVA 3kVA 2.5kV 2kVA 1.5kVA 1kVA 0.5kVA 

5kVA 

1 6.8 7.8 9.2 11.2 13.9 17.9 24.3 35.6 58.0 122.4 

2 18.0 20.9 24.6 29.7 36.5 46.0 59.7 81.7 126.4 278.8 

3 31.9 36.6 42.6 50.2 60.2 74.1 94.5 128.3 207.0 435.7 

4 46.3 52.6 60.3 70.2 83.5 102.2 130.3 182.7 287.6 592.5 

5 60.4 68.1 77.8 90.3 107.0 131.4 171.6 237.1 368.2 749.3 

6 74.4 83.7 95.4 110.4 131.5 164.6 212.9 291.5 448.8 906.1 

Model 
Module 

numbe

Backup time 

6 
kVA 

5.4 
kVA 

4.8 
kVA 

4.2 
kVA 

3.6 
kVA 

3 
kVA 

2.4 
kVA 

1.8 
kVA 

1.2 
kVA 

0.6 
kVA 

6kVA 

1 5.1 6.1 7.1 8.6 10.8 13.9 19.0 28.0 46.9 101.0 

2 14.0 16.1 19.1 23.0 28.6 36.5 48.4 67.0 103.9 228.2 

3 24.7 28.7 33.6 40.0 48.5 60.2 77.6 105.6 167.6 359.7 

4 36.7 42.0 48.7 57.0 68.0 83.5 106.9 147.8 235.1 491.2 

5 48.8 55.3 63.3 73.6 87.5 107.0 138.3 193.5 302.6 622.8 

6 60.5 68.2 77.9 90.4 107.1 131.5 172.9 239.1 370.1 754.3 

Model 
Module 

number 

Backup time 

10 
kVA 

9 
kVA 

8 
kVA 

7 
kVA 

6 
kVA 

5 
kVA 

4 
kVA 

3 
kVA 

2 
kVA 

1 
kVA 

10kVA 

2 4.8 5.5 7.4 10.2 14.0 18.0 24.6 36.5 59.7 126.4 

3 8.8 10.2 13.6 18.5 24.7 31.9 42.6 60.2 94.5 207.0 

4 13.7 15.9 21.1 28.4 36.7 46.3 60.3 83.5 130.3 287.6 

5 19.4 22.4 29.7 39.3 48.8 60.4 77.8 107.0 171.6 368.2 

6 25.8 29.6 38.6 50.6 60.5 74.4 95.4 131.5 212.9 448.8 
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To guarantee the backup time, it is recommended to configure at least four groups of battery modules for the 20kVA model. 

1.3.2 Modes of Operation 

The UPS will operate in the following modes: 

A. Normal: The UPS inverter continuously supplies the critical AC load. The rectifier draws power from the commercial AC 

source and converts it into DC power for the inverter and the battery charger. The battery charger maintains the battery in 

a fully-charged and optimum operational condition. The inverter converts the DC power into clean and regulated AC power 

which is supplied to the critical load (conditioned line).

B. ECO Mode: The critical AC load will be continuously powered by the bypass with the inverter available to power the load if 

the bypass source voltage or frequency exceeds adjustable parameters of power quality. 

C. Battery: Upon failure or degradation of the primary AC source, the load will be supplied through the inverter drawing power 

from the battery. Visible and audible signals will alert the user during this operating state. The remaining autonomy time will 

be calculated by a diagnostic algorithm. Once the end of discharge (EoD) voltage is reached, the UPS will automatically 

disconnect the battery (internal or external) without the need for external devices. 

D. Recharge: If the primary AC source returns within tolerance limits prior to a UPS automatic end of discharge shutdown, the 

rectifier will recommence powering the inverter and simultaneously recharging the battery through the battery converter. 

When the inverter has synchronized with the bypass, the UPS will recommence operating in double conversion mode 

without any break (0 ms) in the supply to the load. 

If the primary AC source does not return within tolerance limits and the UPS performs an automatic end of discharge 

shutdown, the UPS will recommence operating in bypass mode until it is manually transferred to the inverter. Alternatively, 

it can be set to start in static bypass mode and automatically transfer to double conversion mode after a time delay, from 

the moment the rectifier start is complete and the bypass source is back within the synchronization windows. The time 

delay is selectable between 1 and 999 seconds (default: 10 seconds). During the selected delay, the UPS will charge the 

battery and phase-lock the inverter with bypass. If the inverter is unable to phase-lock the bypass at the end of the 

selected window, the load will remain fed by the bypass and the user will be prompted to confirm or cancel an interrupted 

transfer. 

E. Bypass: If the UPS must be taken out of service, the static transfer switch will transfer the load to the bypass source. The 

transfer process will cause no interruption in power to the critical load. An optional external wrap-around maintenance 

bypass will be used to ensure full isolation of the unit for the service of internal components while providing safety from arc 

flash. 

Model 
Module 

numbe

Backup time 

16 
kVA 

14.4 
kVA 

12.8 
kVA 

11.2 
kVA 

9.6 
kVA 

8 
kVA 

6.4 
kVA 

4.8 
kVA 

3.2 
kVA 

1.6 
kVA 

16kVA 

4 9.5 11.0 13.0 15.6 19.4 24.8 33.8 48.7 77.7 169.6 

6 16.8 19.6 23.1 27.8 34.0 42.9 56.2 77.9 121.7 271.9 

8 25.3 29.3 34.4 40.8 49.2 60.7 78.1 107.3 173.2 374.1 

10 34.4 39.5 45.9 53.8 63.9 78.4 100.3 138.9 225.2 476.3 

12 43.6 49.7 57.2 66.5 78.7 96.1 122.4 173.7 277.2 578.6 

Model 
Module 

number 

Backup time 

20 
kVA 

18 
kVA 

16 
kVA 

14 
kVA 

12 
kVA 

10 
kVA 

8 
kVA 

6 
kVA 

4 
kVA 

2 
kVA 

20kVA 

4 6.9 8.0 9.5 11.5 14.3 18.3 24.8 36.7 60.3 130.3 

6 12.3 14.3 16.8 20.4 25.3 32.3 42.9 60.5 95.4 212.9 

8 18.5 21.5 25.3 30.5 37.5 46.8 60.7 84.0 131.8 295.5 

10 25.3 29.3 34.4 41.0 49.7 61.1 78.4 107.6 173.4 378.1 

12 32.6 37.5 43.6 51.4 61.6 75.2 96.1 132.3 215.1 460.7 
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performance criteria, except for the power outage backup time capability. If multiple battery strings are used, each string 

will be capable of being electrically isolated for safety during maintenance. 

G. Parallel: Inherent scalability features should be available to meet higher capacity and higher reliability requirements. Under 

normal operating conditions, the power delivered to the load will be equally shared between number of UPS units 

connected to the parallel bus with a tolerance of 5%. In the event of a unit failure or overload, the system will transfer to the 

bypass source. 

H. Common Battery (for external battery bank): The UPS should be able to support the common battery function when 

multiple UPS systems are connected in parallel. In this mode, each UPS can use the same battery to feed the required load. 

1.3.3 Performance Requirements 

The solid-state power components, magnetic, electronic devices and over current protection devices will operate within the 

manufacturer’s recommended temperature when the UPS is operating at 100% critical load and maintain battery charging under 

either of the following conditions: 

Any altitude within the specified operating range ≤3000m elevation.

Any ambient temperature within the specified operating range of 0°C to 50°C

1.3.4 Input 

A. VVoltage: Input/output voltage specifications of the UPS will be 

Rectifier AC Input: 220/230/240Vac, single-phase, two-wire-plus-ground for 5/6kVA

    380/400/415Vac, three-phase, four-wire-plus-ground for 16/20KVA 

    Single-Phase or Three-phase supply for 10kVA 

Bypass AC Input: 220/230/240Vac, single-phase, two-wire-plus-ground for 5/6kVA

   380/400/415Vac, three-phase, four-wire-plus-ground or Single Phase for 16/20KVA 

Single-Phase or Three-phase supply for 10kVA 

AC Output:  220/230/240Vac, single-phase, two-wire-plus-ground for 5/6/10kVA

  380/400/415Vac, three-phase, four-wire-plus-ground or Single-Phase for 16/20kVA 

B. Voltage Range: 305-498Vac at full load; 173-498Vac at 50% derated load conditions without battery discharge 

C. Frequency Range: 40 - 70Hz 

D. Maximum Inrush Current: UPS inrush current not to exceed 1.5 times rated input current 

E. Power Factor: Minimum 0.99 at full load & 0.98 at half load with nominal input voltage 

    Minimum 0.95 at full load for 3phase in/1 phase out for 10kVA 

F. Current Distortion: Less than 5% THD at full load input current in double-conversion mode 

G. Surge Protection: Sustains input surges of 4kV (Line to ground) without damage as per criteria listed in EN 61000-4-5: 1995 

1.3.5 AC Output 

A. Load Rating: 100% of load rating @ 30˚C, 80% of load rating @ 40˚C, 70% load rating @ 50˚C 

for any load from 0.5 lagging to unity 

B. Load power factor: Unity  

C. Voltage Tolerance 

±1% RMS average for a balanced, three-phase load

±2% for 100% unbalanced three phase load

+/- 3% for parallel UPS

D. Voltage Adjustment Range: ±5% for line drop compensation adjustable by factory service personnel 

E. Voltage Distortion: 

<2% for 0-100% linear loads

<5% for 0-100% Non-linear loads

F. Off-Battery: If the battery only is taken out of service, it will be disconnected from the DC-DC converter by means of an 

external disconnect circuit breaker. The UPS will continue to function and meet all of the specified steady-state 
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F. Frequency Regulation: 

Synchronized with internal clock: +/-0.25%

Synchronized with bypass: +/-0.25%

G. Frequency synchronization window: Synchronized to bypass: Nominal ±5% Hz

H. System Efficiency: defined as output kW/input kW at rated lagging load power factor; and not less than the values listed 

below 

In Online double conversion mode: (depending on load) 

For 5/6kVA – up to 95.5%

For 10kVA- up to 95.8%

For 16/20kVA- up to 96.2%

In Eco mode: up to 99% 

I. Phase Imbalance: 

Balanced loads 120° ±1°

100% unbalanced loads 120° ±1° 

J. Voltage Transients (average of all three phases): 

0-100% or 100-0%

Response Meets IEC 62040-3: 2010 Figure 2 Curve 1, Class 1 

Meets ITIC and CBEMA Curve Requirements 

K. Overload Capacity: 

105% - 125% of full load for 5minutes  

125% - 150% of full load for 1minute  

>150% of full load for a minimum of 200 milliseconds 

1.3.6 Grounding 

The UPS chassis will have an equipment ground terminal. 

1.4  ENVIRONMENTAL CONDITIONS 

The UPS will be able to withstand the following environmental conditions without damage or degradation of operating 

characteristics: 

A. Operating Ambient Temperature 

UPS: 0 to 50˚C

Battery: 25°C ± 3°C (depends on battery mfg. recommendations)

B. Storage temperature 

-40°C ~ +70°C (battery excluded); -25°C ~ +55°C (battery included)

C. Relative Humidity 

0 to 95%, non-condensing

D. Altitude 

≤ 3000m; above sea level derate power by 1% per each 100m increase

E. Audible Noise Level (measured 1m from the surface of the unit) 

<55 dBA for 5/6/10kVA

<58 dBA for 16/20kVA
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1.5  SUBMITTALS 

1.5.1 Proposal Submittals 

Submittals with the proposal will include: 

Descriptions of equipment to be furnished, including deviations from these specifications.

Document showing the efficiency certification by certified agency.

System configuration with single-line diagrams.

Detailed layouts of customer power and control connections.

Functional relationship of equipment, including weights, dimensions and heat dissipation.

Information to allow distribution system coordination.

Size and weight of shipping units to be handled by contractor.

1.5.2 Order Submittals 

Submittals supplied at time of order will include: 

All of the documentation presented with the proposal, per Section 1.5.1 above.

Detailed installation drawings including all terminal locations.

Interconnect wiring diagrams showing conduit wiring with terminal numbers for each wire.

1.5.3 UPS Delivery Submittals 

Submittals upon UPS delivery will include: 

A complete set of submittal drawings.

Two (2) sets of instruction manuals. The manuals will include a functional description of the equipment, safety

precautions, instructions, step-by-step operating procedures and routine maintenance guidelines, including

illustrations.
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1.6  WARRANTY 

1.6.1 UPS Warranty 

The UPS manufacturer will warrant the unit against defects in workmanship and materials for 12 months after initial startup or 18 

months after the shipping date, whichever comes first. 

1.6.2 Warranty – End User 

Warranties associated with items not manufactured by the UPS supplier but included as part of the system will be passed 

through to the end user. 

1.7  QUALITY ASSURANCE 

1.7.1 Manufacturer’s Qualifications  

A minimum of 20 years’ experience in the design, manufacture and testing of solid-state UPS systems will be required. The 

Quality Management grade pertaining to the engineering and manufacturing facility is certified to conform to the ISO 9001 

international standards, specifically catering to design and manufacture of power protection systems for computers and other 

sensitive electronic devices. 

1.7.2 Factory Testing 

Prior to the shipment, the manufacturer will fully test the UPS unit comprehensively to ensure compliance with the required 

specifications. The UPS unit will be tested at the system-specified capacity. Testing will be performed using load banks at partial 

load as well as the full kW rating of the unit. Operational discharge and recharge tests will be implemented to confirm the rated 

performance as defined in the specifications. System operations like start-up, shutdown and transfers will be demonstrated to 

ensure compliance with the mentioned characteristics. A certified copy of the test results will be available for each system as 

indicated & declared in the order. 
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2.0 PRODUCT 

2.1 FABRICATION 

2.1.1 Materials 

All materials of the UPS will be new and produced currently by the manufacturer, and of high-grade quality; moreover, it should 

be never used in service except as required during the factory testing and quality checks. All active electronic devices will be 

solid-state. All power semiconductors will be sealed. Control logic and fuses will be physically isolated from power train 

components to ensure operator safety and prevent damage due to heat. 

2.1.2 UPS Internal Wiring 

Wiring practices, materials and coding will comply with the requirements of the National Electrical Code as well as applicable 

local regulations and standards. All bolted connections of bus bars, lugs and cables will comply with requirements of the 

National Electric Code and other applicable standards. All electrical power connections will be torqued to the required value and 

marked with a visual indicator. 

2.1.3 Field Wiring 

All field wiring power connections will be to tin-plated copper bus bars for connection integrity. Bus bars will have adequate 

space to accommodate two-hole, long-barrel, compression type lugs forming a permanent connection between field wiring and 

field-installed lugs. 

Provisions will be made in the cabinets to permit installation of the input, output and external control cabling using raceway or 

conduit. Provision will be made for top and bottom access to input, output, bypass and DC connections.  

2.1.4 Construction and Mounting 

The UPS will be housed in an IP20 enclosure, designed for floor and rack mounting. The UPS will be structurally adequate and 

have provisions for forklift handling. Maximum cabinet height will be less than 0.5 meters for all UPS range. 

2.1.5 Cooling 

Forced air cooling will be provided to ensure that all components are operating and functioning well within defined temperature 

ratings. Airflow will be controlled based on the load demand. If one of the cooling fans experiences a fault, the UPS will be 

immediately notified of the condition via the user interface as well as the remote monitoring services. The cooling air entry will 

be from the front and air exit will be at the back of the unit.   

2.2 Equipment 

2.2.1 UPS System 

The UPS system will consist of an IGBT power factor-corrected rectifier, DC-DC converter and a three-phase, transformer-free 

T-type inverter, bypass static transfer switch, bypass synchronizing circuitry, protective devices, and accessories as specified 

and declared in this document. The specified system will also include a battery disconnect breaker and battery system. 

2.2.2 Surge Protection 

The UPS will have built-in protection against surges, sags and over current from the AC source. The protection will meet the 

requirements of IEC/EN 61000-4-5 including: 

Level 4 (4kV) (Line to Earth), Level 3 (2kV) (Line to Line) Based on B 

2.2.3  Output Protection 

The UPS will be protected against sudden changes in the output load and short circuits at the output terminals. The UPS will 

have built-in protection against permanent damage to itself and the connected load for all predictable types of malfunctions. 

Fast-acting, current-limiting devices will be used to protect against cascading failure of solid-state devices. Internal UPS 

malfunctions will cause the module to trip off-line with minimum damage to the module and provide maximum information to 

maintenance personnel pertaining to the reason for tripping off-line. The load will be automatically transferred to the bypass line 
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without any interruption in case of an internal UPS malfunction. The status of protective devices will be indicated on a graphic 

display screen positioned at the front of the unit. 

2.3 Components 

2.3.1 Rectifier 

The term rectifier will denote the solid-state equipment and controls necessary to convert alternating current to regulated 

direct current to supply the inverter and charge the battery. The DC output of the rectifier will meet the input requirements of 

the inverter without the battery being connected. 

A. Input Current Harmonic Distortion 

The rectifier will actively control and reduce input current distortion over the full operating range of the UPS, eliminating the 

need for an additional passive input filter. Input current THD will be less than 5% (for 3 phase input/3 phase output & 1 phase 

input/1 phase output) at rated load and nominal voltage in double-conversion mode. 

B. Dynamic Current Input Limit Reduction 

The rectifier, in conjunction with the other UPS controls and circuitry, will adjust the current demanded for battery charging as a 

function of the UPS wattage load and input voltage level. 

2.3.2 DC-DC Converter 

The term DC-DC converter will denote the equipment and controls to regulate the output of the rectifier to the levels required 

for charging the battery as well as boost the battery voltage to the level required to operate the inverter. The DC-DC converter 

will be solid-state, capable of providing rated output power and, for increased performance, will be based on a pulse width-

modulated design and will utilize insulated gate bipolar transistors (IGBTs). The DC-DC converter will control the charging of 

the battery. The AC ripple voltage of the charger during float charging mode will not exceed 3% RMS of the float voltage. 

A. Battery Recharge 

In addition to supplying power for the load, the rectifier/charger will be capable of supplying a minimum of 5% of the module full 

load power rating for recharging the battery. The battery recharge rate capability will be sufficient to replace 95% of the battery 

discharge power within ten (10) times the discharge time while running at 95% of full load at nominal voltage, provided that the 

battery can accept recharge at that rate. After the battery is recharged, the rectifier/charger will maintain the battery at full 

charge until the next emergency operation. 

B. Battery Equalize Charge 

A manually initiated equalize charge feature will be provided to apply an equalize voltage to the battery. A method will be 

available to deactivate this feature for valve regulated battery systems. 

C. Stop Battery Charging Function 

Battery charging/discharging will be suspended when over temperature is sensed in the battery cabinet or when environmental 

contact is closed. 

D. Overvoltage Protection 

There will be DC overvoltage protection because if the DC voltage rises to the pre-set limit, the microprocessor will 

automatically switch off the battery charger and initiate an uninterrupted load transfer to the static bypass line. 

E. Temperature-Compensated Charging 

The UPS will adjust the battery-charging voltage, based on the battery temperature reported from the external battery 

temperature sensors. Excessive difference in the temperature measurements will be reported following which the charging 

voltage will be adjusted to protect the batteries from excessive current. 

F. Battery Load Testing 

The UPS will be capable of performing the battery load testing under the supervision of the operator. To accomplish this, the 

rectifier will reduce charging voltage to force the batteries to carry the load for a short time span. If the curve of battery voltage 

drop indicates diminished battery capacity, the UPS will display an alarm message. If the voltage drop indicates battery failure, 

the UPS will annunciate the appropriate alarms. 
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2.3.3 Inverter 

The term inverter will denote the equipment and controls to convert direct current from the rectifier or battery via the DC-DC 

converter to precise alternating current to power the load. The inverter will be solid-state, capable of providing the rated output 

power and, for increased performance; the inverter will be a pulse-width-modulated design and will utilize insulated gate bipolar 

transistors (IGBTs). The inverter will not require an inverter output series static switch/isolator in the case of an overload or fault 

isolation or transfer to the bypass thereby streamlining the reliable performance and efficiency. No isolation transformer will be 

considered for the inverter to produce the necessary voltage.  

A. Voltage regulation 

The advanced space vector control algorithm enables the real-time control of the individual phases with consequent 

improvement of transient responses, short circuit behavior and synchronism between UPS output and bypass supply in the case 

of distorted mains voltage. 

B. Overload Capability 

The inverter will be capable of supplying an overload current as specified in section 1.3.5. For greater currents or longer time 

duration, the inverter will be self-protecting by means of electronic current-limitation, subsequently preventing the damage of 

the components.  

The control logic will disconnect the inverter from AC load, eliminating the need to clear protective devices while the critical 

load will be transferred to the static bypass supply automatically. 

C. Output Frequency 

The inverter will track the bypass continuously, providing the bypass source maintains a frequency of 50Hz ±0.25%. 

D. Phase-to-Phase Balance 

The inverter will provide a phase-to-phase voltage displacement of no worse than ±1˚ with a 100% unbalanced load. 

E. Inverter Fault Sensing and Isolation 

The UPS will be provided with the means to detect a malfunctioning inverter and isolate it from the critical load bus to prevent 

disturbance of the critical load voltage beyond the specified limits. 

F. Battery Protection 

The inverter will be provided with monitoring and control circuits to protect the battery system from damage due to excessive 

discharge. Inverter shutdown will be initiated when the battery voltage has reached the end of discharge voltage. The battery 

end-of-discharge voltage will be calculated and automatically adjusted for partial load conditions to allow extended operation 

without damaging the battery. Automatic shutdown based on discharge time will not be acceptable. 
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2.3.4 Inverter Bypass Operation 

When maintenance is required or when the inverter cannot maintain voltage to the load due to sustained overload or 

malfunction, a bypass circuit will be provided to isolate the inverter output from the load and provide a path for power directly 

from an alternate AC (bypass) source. The UPS control system will constantly monitor the availability of the inverter bypass 

circuit to perform a transfer. The inverter bypass circuit will consist of a continuous-duty bypass static switch to isolate the 

static bypass switch from the bypass utility source. The bypass static switch will denote the solid-state device incorporating 

SCRs (silicon controlled rectifiers) that can automatically and instantaneously connect the alternate AC source to the load. 

A. Static Bypass Switch Rating 

The static bypass switch will be rated for continuous duty operation at the full rated load to ensure ultimate reliability. 

B. Manual Load Transfers 

A manual load transfer between the inverter output and the alternate AC source will be initiated from the control panel. 

Manually initiated transfers will be adhering to make-before-break methodology, utilizing the inverter and the bypass static 

switch. 

C. Automatic Load Transfers 

An automatic load transfer between the inverter output and the alternate AC source will be initiated if an overload condition is 

sustained for a period in excess of the inverter output capability or due to a malfunction that would affect the output voltage. 

Transfers caused by overloads will initiate an automatic retransfer of the load to the inverter only after the load has returned to 

a level within the rating of the inverter source and the alarm has been acknowledged. 

D. Momentary Overloads 

In the event of a load current inrush or branch load circuit fault in excess of the inverter rating, the bypass static switch will 

connect the alternate AC source to the load for at least 200 milliseconds, allowing >150% of the normal rated output current to 

flow. Output voltage will be sustained depending on the extent that the alternate AC source capacity permits. If the overload 

condition is removed before the end of the 200-millisecond period, the bypass static switch will turn off and the load will remain 

on inverter power. If the overload remains, then a transfer to the alternate AC source is to be completed. 

E. Back-Feed Protection 

In the event of back feeding during battery mode, UPS will be turned off. And UPS should comply with all UL/TUV safety 

standards.  

F. Active ECO-Mode (Applicable for single UPS only) 

When selected, this mode of operation will transfer the load to the bypass source and maintain it there as long as the bypass 

source frequency, slew rate and voltage are within the adjusted operating parameters. In this mode, the inverter will remain in 

the operating mode to demonstrate the ability to instantaneously assume the load without interrupting the output voltage. If the 

bypass source goes outside the adjusted limits, the bypass static switch will turn off, isolating the load from the bypass while the 

inverter assumes the full critical load. The load will be transferred from the bypass source to the inverter while maintaining the 

output voltage within the ITIC and CBEMA curves. 

2.3.5 Display and Controls

A. UPS Control Panel 

The operator control and display panel will be located on the front of the UPS. The control panel includes a min 320 x 240-pixel 

multi-lingual, graphic liquid crystal display, allowing the user to operate and control the UPS checking parameters, as well as 

UPS and battery status and retrieve up to 2000 events/alarm logs for reference and diagnosis. Complete access to all LCD 

menu is possible through four software- assigned buttons will be located below the display. LCD display will adjust its screen (i.e. 

vertical or horizontal) automatically depending on the UPS orientation (i.e. Tower or Rack). No physical adjustment to the LCD 

will be carried out. 
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B. Logic 

UPS system logic and control programming will reside in a microprocessor-based control system with nonvolatile flash memory. 

Rectifier, inverter and system control logic will utilize high-speed digital signal processors (DSPs). SCI bus will be used to 

communicate between the logic and the User Interface as well as the options. Switches, contacts and relays will be used only to 

signal the logic system as to the status of mechanical devices or to signal user control inputs. Customer external signals will be 

isolated from the UPS logic by relays or optical isolation. 

C. Metered Values 

The LCD displays the system real-time running data of the system. The following parameters should be displayed on the LCD. 

All the displayed values are effective value and should be refreshed in less than 10s and the accuracy of the displayed voltage 

effective value is at least ±2%. 

Input: voltage (L-N) & (L-L), frequency, power factor, and energy (kWh)

Battery: battery status, battery voltage, battery current, battery backup time, remaining capacity

Bypass: bypass voltage, frequency

Output: kVA, KW, load PF, load percent

Efficiency curve

D. Power Flow Indications 

A power flow diagram will graphically depict whether the load is being supplied from the inverter, bypass or battery and will 

provide, on the same screen. 

Main Display Screen

The following UPS status messages will be displayed:  

Rectifier (Off / Main Input On / Battery Input On)

Input Supply (Normal Mode / Battery Mode / All Off)

Battery Self Test (True / False)

EPO (True / False)

Charger (On / Off)

Inverter (Off / Soft Start / On)

Bypass (Normal / Abnormal)

Output Supply (All Off / Bypass Mode / Inverter Mode / Output Disable)

Inverter On (Enable / Disable)

E.  HMI Control Buttons 

Buttons will be provided to start and stop the inverter. A pop-up message requesting confirmation will be displayed whenever a 

command is initiated that would change the status of the UPS. 

Other buttons will be provided for the navigation. 

F. Event Log 

This menu item will display the list of events that have occurred recently while the UPS was in operation. The Event Log will 

store up to 2000 events, with the oldest events being overwritten first the log’s capacity has reached the maximum value. 

G. Alarms 

The following alarm messages will be displayed: 

Input abnormal

Input phase reversed

Rectifier fault

Charger Fault

Battery Reversed
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No Battery

Fan fault

Parallel Comm. Fail

Bypass Abnormal

Control Power Fail

Unit Over Load

System Over Load

Bypass Phase Reversed

Load Sharing Fault

Bypass over Current.

H. Controls 

System-level control functions will be accessed via control display screen: 

Turn on/off/to bypass

Mute/unmute audible alarms

Start/stop manual battery test

Clear faults

2.3.6 Self-Diagnostics 

Event Log File - The control system will maintain a log of the event conditions that have occurred during system

operation. Each log will contain the event name and event date & time stamp.

2.3.7 Remote Monitoring and Integration Capabilities

A. Communication Cards: 

The UPS can be equipped with following communication card(s) including: 

Built-in RJ 45 port for webpage

Built-in Multi-function port that can be configured as Modbus or to connect to environmental sensors

Optional Communication card- will provide Web access, environmental sensor data, and third-party customer

protocols for the UPS and manage a wide range of operating parameters, sending data over ethernet networks via

secure HTTPS protocol and alarms and notifications via SNMP traps. It will also have the capability to integrate with

any existing building management system. It will also compatible with shutdown software (used for safe shutdown of

severs in the event of battery drained).

Optional Software- will be provided to support the monitoring of multiple no of UPS systems at single platform.

B. Output Alarm Contacts: 

At least two programmable output dry contacts should be available to understand the UPS status such as Low battery, 

UPS fail. 

C. Customer Input Contacts: 

At least two programmable input dry contacts should be available to activate battery mode shutdown or any mode 

shutdown or maintenance mode. 

D. Programmable outlets: (default feature) 

UPS system should have programmable output outlets for the load shedding of semi-critical loads when the unpleasant 

event occurs including overloaded condition, Battery Discharge time out, Battery Backup time out, Battery Capacity time 

out, and restart time after mains recovery time out. These conditions will be defined and activated/deactivated via UPS 

LCD display.  

E. EPO port: The EPO port will be provided to switch off the UPS in emergency conditions. The system will turn off the 

rectifier, inverter and stop powering the load immediately (inverter and bypass output included), and the battery stops 

charging or discharging. 
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Multiple no of battery modules will be considered to meet the specified autonomy period mentioned in section 1.3.1. Each battery 

module will esthetically match the UPS cabinet and should be capable enough to place in any orientation (i.e. tower or rack 

mounted). Consider min. 16 nos of 9AH/12V VRLA SMF batteries in each battery module. Each battery module should be 

equipped with output switch for disconnection when maintenance needed and communication port to communicate status with 

UPS system. Accessories that are required to connect with the UPS system should be consider under the scope of supply. 

VRLA SMF Battery specification: - 

Batteries will be suitable for high efficient discharge applications. It supports at least for more than 260cycles at 100% discharge 

in cycle service up to 5years in standby service. Batteries & its internal material should also comply with the latest UL standards. 

2.3.9 Optional Accessories and Features 

A. Load Bus Sync 

The Load Bus Sync (LBS) will enable two independent single-module UPS units to stay in sync when operating on battery or 

unsynchronized input sources. The LBS will determine the master and slave relationship between UPS units. The LBS ports will 

be integral part of the UPS system and only necessary cables will be considered (if mentioned in the scope of supply) to 

configure this function.  

B. Communication Card 

A communication card will facilitate Web-based UPS monitoring and management capabilities and deliver using one or two 

remote monitoring protocols including SNMP (v1, v2, and v3) and Modbus. 

C. Power Distribution Cabinet (POD) 

POD will be provided additionally to enable safe and reliable power distribution function. 

2.3.8 Battery Plant 

The battery plant will comply with the following specifications 
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3.0 EXECUTION 

3.1 FIELD QUALITY CONTROL 

The following inspections and test procedures will be performed by factory-trained field service personnel during the UPS 

startup. 

A. Visual Inspection 

Inspect the equipment for signs of damage.

Verify the installation per drawings supplied with the installation manuals or submittal package.

Inspect cabinets for foreign objects.

Verify that neutral and ground conductors are properly sized and configured per the supplier’s requirements as noted

in the suppliers drawings supplied with the installation manuals or submittal package.

Inspect each battery jar for proper & accurate polarity.

Verify that all the printed circuit boards are configured properly.

B. Mechanical Inspection 

Check all the control wiring connections for tightness.

Check all the power wiring connections for tightness.

Check all the terminal screws, nuts and/or spade lugs for tightness.

C. Electrical Inspection 

Check all the fuses for continuity.

Confirm whether the input and bypass voltage and phase rotation are correct.

Verify if the control transformer connections are correct for voltages being used.

Ensure the connection and voltage of the battery string(s).

3.2 UNIT STARTUP 

1. Energize the control power.

2. Perform the control/logic checks and adjust to meet specification.

3. Verify the DC float and equalize voltage levels.

4. Verify the DC voltage clamp and overvoltage shutdown levels.

5. Verify the battery discharge, low battery warning and low battery shutdown levels.

6. Verify the fuse monitor alarms and the system shutdown.

7. Verify the inverter voltages and regulation circuits.

8. Verify the inverter/bypass sync circuits and set overlap time.

9. Perform the manual transfers and returns.

10. Simulate the utility outage at no load.

11. Verify if the recharge is done properly.
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3.3 MANUFACTURER’S FIELD SERVICE 

A. Service Personnel 

The UPS manufacturer will directly employ a nationwide service organization, consisting of factory-trained field service 

personnel dedicated to the startup and maintenance of UPS and power equipment. 

The manufacturer will provide a national dispatch center to coordinate the schedules of the field service personnel. One toll-free 

number will be provided where a qualified support person can be reached round-the-clock- 24 hours a day, 7 days a week and 

365 days a year. If an emergency service is required, the on-site response time will be 4 hours or less within 150 miles of a 

supplier’s service center. 

Two local customer engineers will be assigned to the site with a regional office as a backup. Escalation procedures will be in 

place to notify Power Technical Support if a site is not functioning within 24 hour time-line. 

B. Replacement Parts Stocking 

Parts will be available through an extensive network; the various channels and partners to ensure round-the-clock parts 

availability throughout the country. 

Spare parts will be stocked by local field service personnel with backup available from national parts centers and the 

manufacturing location. A Customer Support Parts Coordinator will be on call 24 hours a day, 7 days a week, and 365 days a 

year for ensuring immediate parts availability. 

C. Maintenance Contracts 

A complete offering of preventive and full-service maintenance contracts for both the UPS system and battery system will be 

available. 
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UNINTERRUPTIBLE POWER SUPPLIES TECHNICAL DATA: 

Parameters Specification data Suppliers Data 

Rating 5/6/10/16/20KVA 

Mounting Type Rack / Tower  

Battery Autonomy time Specify (….min@....kW) 

Remote monitoring 
Integrated ports for RJ45 & Modbus, optional SNMP 

card   

Programmable output outlets Required  

Input Characteristics 

Nominal Voltage 

220/230/240VAC, single-phase, two-wire-plus-

ground for 5/6kVA;    

  380/400/415VAC, three-phase, four-wire-plus-

ground for 16/20KVA; 

Single-Phase or Three-phase supply for 10kVA 

Tolerance on voltage 

305-498VAC at full load; 173-498VAC at 50% 

derated load conditions without battery 

discharge 

Nominal frequency(60Hz selectable) 50Hz 

Tolerance on frequency 40-70 Hz 

Input Power factor @nominal voltage 

Minimum 0.99 at full load & 0.98 at half 

load ;Minimum 0.95 at full load for 3phase in/1 

phase out for 10kVA 

Total harmonic distortion (THDi) @ full load <5% 

Battery Parameters 

Supports variable number of battery blocks Yes  

Type of Batteries  SMF  

Battery circuit breaker Required  

DC bus voltage range 
144-240VDC for 5/6/10kVA;  288-488VDC 

for 16/20kVA 

charging current 10% AH capacity 

Ripple voltage  <5% (RMS Value) Vfloat 

End cell voltage 1.6-1.85V/cell selectable 

Float charge voltage 2.27V/cell 

INVERTER OUTPUT CHARACTERISTICS 

Nominal voltage 

220/230/240VAC, single-phase, two-wire-plus-

ground for 5/6/10kVA; 380/400/415VAC, 

three-phase, four-wire-plus-ground for 

16/20kVA 

Nominal frequency(60Hz selectable) 50Hz 

Output power factor Unity 

Nominal Power @ 50 Deg C (kW) 3.5, 4.2, 7, 11.2, 14 

Output Voltage Stability in steady state condition +/-1% 
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Parameters Specification data Suppliers Data 

Stability in dynamic conditions for 100% load step variations Complies IEC 62040-3, Class-1 Stds. 

Load crest factor without derating 3:1 

Output voltage distortion with 100% linear load  <2% 

Output voltage distortion with 100% non-linear load as 

specified by IEC/EN 62040-3 
 <5% 

Output frequency stability in synchronization with mains Nominal ± 5% 

Output frequency stability with internal clock ± 0.25% 

Frequency slew rate (Hz/s) 
For single UPS – 0.2/0.5/1 selectable; For 

parallel system – 0.2 

Permitted overload: 

. For 5 Minutes 105-125% 

. For 60 seconds 125-150% 

. For >200msec >150% 

Characteristics of electronic static changeover switch 

Nominal voltage 

220/230/240VAC, single-phase, two-wire-plus-

ground for 5/6/10kVA; 380/400/415VAC, 

three-phase, four-wire-plus-ground for 

16/20kVA 

Tolerance on voltage 

Upper limit: +10%, +15%, or +20%   default: 

+20%; Lower limit: -10%, -20%, -30% or -40% 

default: -40% 

Nominal frequency (60 Hz selectable) 50Hz 

Frequency range 
 +/- 5Hz or +/- 10Hz

default: +/- 10Hz 

Permitted overload: 

. For 10 Minutes 105-125% 

. For 60 seconds 125-150% 

. For >200msec >150% 

UPS characteristics 

Maximum UPS cabinet dimensions WxHxD in mm (rack 

mounted arrangement) , DxWxH in mm (tower mounted 

arrangement) 

430 X 85 X 450 for 5/6kVA;     

430 X85 X 560 for 10kVA;

430 X 130 X 570 for 16/20kVA 

Noise level measured @ 1 meter and @ 100% load 

according to ISO 3746 
55dB for 5/6/10kVA; 58dB for 16/20kVA 

Performance in double conversion mode  Up to 95.5% for 5/6kVA 

Up to 95.8% for 10kVA 

Up to 96.2% for 16/20kVA 

Degree of protection IP 20 

UPS Operating temperature 0-50˚C 
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Parameters Specification data Suppliers Data 

Altitude <=3000 above sea level 

Color of cubicles Black ZP7021 

Liebert® ITA2  |  Guide Specifications

Liebert® ITA2  |  Guide Specifications



88

Liebert® ITA2  |  Installation Size

Liebert® ITA2  |  Installation Size



89

Liebert® ITA2  |  Installation Size

Liebert® ITA2  |  Installation Size



90

Liebert® EXS

Optimized and integrated three-phase UPS 

solution with high eff iciency power protection.

10-80kW
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Liebert® EXS™ 10 to 80 kW

The new Liebert® EXS is 

remarkable operational cost 
savings, 

utmost active 
power possible in a compact 
footprint.

optimized 
internal runtime in a standalone 
solution, making the Liebert EXS 

other mission critical applications, 

* 

 

Liebert EXS 10-80 kVA efficiency curve

multiple internal runtime 
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integrated autonomy

compact footprint.

reduces 
installation costs and minimizes 

rapid 
recharge

EXS 10-20 kVA with integrated battery 
(up to two strings)

EXS 10-20 kVA with integrated battery 
strings (up to four strings)

Liebert EXS architecture 

335

1300

650
335

6
335242

1300

650

Liebert EXS architecture 

EXS 60 kVA with 
integrated batteries

EXS 80 kVA

1600

600
8508

1600

440
750

EXS 30-40 kVA with 
integrated batteries

range has been designed to 

Single and three phase output 

bank

repositioning

flexibility to adapt

1600

600
850
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Liebert® EXS™ 10 to 80 kW

Liebert EXS - Inteligent Parelleling

AC Normal AC Normal AC Normal AC Normal

Load

Automatic AC Bypass

Liebert EXS - Inteligent Parelleling

AC Normal AC Normal AC Normal AC Normal

Load

Automatic AC Bypass

with 

 and eliminates 

Paralleling Mode optimizes 

tolerate internal power module 

1.Applicable for 60 &80kVA variants.

Liebert EXS - Parallel configuration

AC Normal AC Normal AC Normal AC Normal

Load

Automatic AC Bypass
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30 - 40 kVAIS-Unity-DP
Card

60 kVA 80 kVA

equipment as well as enable 

VERTIV™ TRELLIS™

IS-Relay
Relay Card

10 - 20 kVA

make Liebert EXS compatible 
with any building management 
system.

shutdowns and minimizes 
downtime

EXS is designed to optimize 

minimizes the time 

serviceability
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Liebert® EXS™ 10 to 80 kW

measuring ensure that when our 

report detailing the working order 
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Ratings (kVA / kW ) 10 15 20 30 40 60 80

Input 

Battery

Output

10 kW  kW 80  kW

Dimensions and weight

mm
mm

mm mm

kg kg kg kg

dBA dBA

Operating Temperature *

Note: 

* Conditions apply.
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Liebert® EXS UPS 
Optimized and integrated three-phase UPS solution with high efficiency power protection 

10-20kW/kVA 
GUIDE SPECIFICATIONS 

1.0 GENERAL 

1.1  Summary 

These specifications describe the operation and functionality of a continuous-duty, transformer-free, 
Uninterruptible Power Supply (UPS) system, classified as VFI-SS-111 according to IEC/EN 62040-3. The UPS 
shall automatically maintain AC power within specified tolerances to the critical load, without interruption (for 
specified duration as per battery run time), during failure or deterioration of the mains power supply. The UPS 
system shall be expandable to provide redundancy or load growth requirements. 

The manufacturer shall design and furnish all materials and equipment to be fully compatible with electrical, 
environmental and space conditions at the site. The UPS shall include all equipment to properly interface the 
AC power source to the intended load and shall be designed for unattended operation. 

1.2  STANDARDS 

The UPS and all associated equipment and components shall be manufactured in accordance with the 
following applicable standards: 

The UPS is CE marked in accordance with EEC directives 73/23 “low voltage” and 89/336 “electromagnetic 
compatibility”. The Quality System for the engineering and manufacturing facility certificated to conform to 
Quality System Standard ISO 9001 for the design and manufacture of power protection systems for computers 
and other sensitive electronics. 

GGeneral safety requirementss for UPS  EN62040-1/IEC62040-1 

EEMC requirements for UPS  EN62040-2/IEC62040-2 (Class C2) 

MMethod of specifying the performance 

aand test requirements of UPS  
EN62040-3/IEC62040-3(VFI SS 111) 

ssafety of information technology 

eequipment,  iincluding electrical bbusiness 

eequipment  

EN60950 

EElectromagnetic compatibility (EMC)  IEC 61000-3-4, IEC 61000-4-2,4,5,6,8,11 

MMoisture and dust test  

  

Factory certified. (Or) 

GB/T 2423.21-2008 Environmental testing for electrical and 

electronic products- Part 2: Test methods- Test M: low air 

pressure 
HHigh Altitude test  

EEnergy star certified   

2011/65/EU uninterruptible power supplies version 1.0 program 

requirements/ENERGY STAR UPS version 1.0 test method 

guidance 
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1.3  SYSTEM DESCRIPTION 

1.3.1 Design Requirements 

A. For non-redundant operation (applicable, not applicable), the UPS system shall be sized to provide a 
minimum of ____ kVA / kW output. 

UUPS Nuum in parallel system  1 2 3 4 

OOutput KVA  10/15/20 20/30/40 30/45/60 40/60/80 

B. For redundant operation (applicable, not applicable), the UPS system shall be sized to provide a minimum 
of ____ kVA / kW output with ___ redundant UPS module(s) out of service. 

UUPS Nuum in parallel 

ssystem  
2 3 4 

rredundant number  1 1 2 1 2 

OOutput KVA  10/15/20 20/30/40 10/15/20 30/45/60 20/30/40 

The UPS shall be able to supply all required power to full rated output kVA loads with power factor from 0.5 
lagging to unity without any derating. It also should be capable to support up to 0.5leading PFs. 

 

The battery modules (integrated to the UPS cabinet) shall support the UPS a capacity of ____ kW load for at 
least _____ minutes at 25°C at startup. 

 

1.3.2 Modes of Operation 
The UPS shall operate in the following modes: 

A. NNormal: The UPS inverter continuously supplies the critical AC load. The rectifier draws power from the 
commercial AC source and converts it into DC power for the inverter and the battery charger. The battery 
charger maintains the battery in a fully charged and optimum operational condition. The inverter converts 
the DC power into clean and regulated AC power which is supplied to the critical load (conditioned line).

BB. EECO Mode: If ECO mode is selected for saving energy, the bypass is the preferred source. Only when the 
voltage and/or frequency of the bypass supply are/is beyond the pre-defined threshold, the critical AC 
load is transferred to the inverter. If the inverter is synchronized with the bypass source, the transfer will be 
instantaneous and during the transfer the output waveform will not exceed the limits set by IEC/EN 
62040-3 for a UPS classified as VI-SS-111. If the inverter is not synchronized with the bypass, to avoid 
hazardous cross current, bypass / inverter changeover is triggered only after a few milliseconds (maximum 
20ms) from when the bypass is disconnected from the load. After bypass frequency and voltage have 
returned and remained within the predefined limits for at least 5 minutes, the load is automatically and 
instantaneously transferred back to the bypass source. In this mode, the system can charge the battery as 
normal.  

CC. BBattery: Upon failure or degradation of the primary AC source, the load will be supplied through the 
inverter drawing power from the battery. Visible and audible signals will alert the user during this operating 
state. The remaining autonomy time will be calculated by a diagnostic algorithm. Once the end of 
discharge (EoD) voltage is reached, the UPS will automatically disconnect the battery (internal or external) 
without the need for external devices. 

 

DD. RRecharge:  

If the primary AC source returns within tolerance limits prior to a UPS automatic end of discharge 
shutdown, the rectifier will recommence powering the inverter and simultaneously recharging the battery 
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through the battery converter. When the inverter has synchronized with the bypass, the UPS will 
recommence operating in double conversion mode without any break (0 ms) in the supply to the load. 

If the primary AC source does not return within tolerance limits and the UPS performs an automatic end of 
discharge shutdown, the UPS will recommence operating in bypass mode until it is manually transferred to 
the inverter. Alternatively, it can be set to start in static bypass mode and automatically transfer to double 
conversion mode after a time delay, from the moment the rectifier start is complete and the bypass source 
is back within the synchronization windows. The time delay is selectable between 1 and 999 seconds 
(default: 10 seconds). During the selected delay, the UPS will charge the battery and phase-lock the 
inverter with bypass. If the inverter is unable to phase-lock the bypass at the end of the selected window, 
the load will remain fed by the bypass and the user will be prompted to confirm or cancel an interrupted 
transfer. 

EE. BBypass: If the UPS must be taken out of service, the static transfer switch shall transfer the load to the 
bypass source. The transfer process shall cause no interruption in power to the critical load. An optional 
external wrap-around maintenance bypass shall be used to ensure full isolation of the unit for the service 
of internal components while providing safety from arc flash. 

FF. OOff--BBattery: If the battery only is taken out of service, it shall be disconnected from the DC-DC converter 
by means of an external disconnect circuit breaker. The UPS shall continue to function and meet all of the 
specified steady-state performance criteria, except for the power outage backup time capability. If multiple 
battery strings are used, each string shall be capable of being electrically isolated for safety during 
maintenance. 

GG. PParallel:: Inherent scalability features should be available to meet higher capacity and higher reliability 
requirements. Under normal operating conditions, the power delivered to the load will be equally shared 
between number of UPS units connected to the parallel bus with a tolerance of 5%. In the event of a unit 
failure or overload, the system will transfer to the bypass source.  

HH. CCommon Battery  ((for external battery bank):: UPS should be able to support common battery function 
when multiple UPSs are connected in parallel. In this mode, each UPS can use the same battery to feed the 
required load.   

1.3.3 Performance Requirements 
The solid-state power components, magnetic, electronic devices and over current protection devices shall 
operate within the manufacturer’s recommended temperature when the UPS is operating at 100% critical load 
and maintain battery charging under either of the following conditions: 

Any altitude within the specified operating range ≤3000m elevation. 
Any ambient temperature within the specified operating range of 0°C to 50°C 

1.3.4 Input 
A. VVoltage: Input/output voltage specifications of the UPS shall be 

Rectifier AC Input: 380/400/415VAC, three-phase, four-wire-plus-ground for 10/15/20KVA           
Bypass AC Input: 380/400/415VAC, three-phase, four-wire-plus-ground or Single Phase for 
10/15/20KVA    
AC Output: 380/400/415VAC, three-phase, four-wire-plus-ground or Single-Phase for 10/15/20kVA 

BB. EEarthing distribution systems compatibility: TN, TT, and IT  

C. VVoltage Range: 305-498VAC at full load; 173-498VAC at 50% derated load conditions without battery 
discharge  

D. FFrequency Range: 40 - 70Hz 

E. PPower Factor: Minimum 0.98 at full load with nominal input voltage 

F. CCurrent Distortion: <3% THD at full load input current @ 3-Ph in and 3-Ph out 

   <10% THD at full load input current @ 3-Ph in and 1-Ph out in double conversion mode 
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G. SSurge Protection: Sustains input surges of 4kV (Line to ground) without damage as per criteria listed in EN 
61000-4-5: 1995 

1.3.5 AC Output 
AA. Load Rating: 100% of load capacity for any load from 0.5 lagging to unity 

BB. Load power factor: Unity    

CC. Voltage Tolerance 
±1% RMS average for a balanced, three-phase load 
±2% for 100% unbalanced three phase load

DD. Voltage Adjustment Range: ±5% for line drop compensation adjustable by factory service personnel 

EE. Voltage Distortion: 
<2% for 0-100% linear loads

<5% for 0-100% Non-linear loads

FF. Frequency stability: 
Synchronized with internal clock: +/-0.25% 
Synchronized with bypass: +/-0.25% 

G. FFrequency synchronization window: Synchronized to bypass: Nominal ±5% Hz 

HH. System efficiency: defined as output kW/input kW at rated lagging load power factor; and not less than 
the values listed below 

IIn Double Conversion Mode: 
FFor 10kVA –up to 95.7%  

For 16/20kVA- up to 96.2% 

IIn Eco Mode: 

FFor 10/16/20kVA – 99% 

II. Phase Imbalance: 
Balanced loads 120° ±1° 
100% unbalanced loads 120° ±1° 

JJ. Voltage Transients (average of all three phases): 
00-100% or 100-0%
Response Meets IEC 62040-3: 2010 Figure 2 Curve 1, Class 1 

Meets ITIC and CBEMA Curve Requirements 

KK. Overload Capacity: 

125% of full load for 5minutes  

150% of full load for 1minute  

>150% of full load for a minimum of 200 milliseconds 

1.3.6 Grounding  

The UPS chassis shall have an equipment ground terminal. 

1.4  ENVIRONMENTAL CONDITIONS 

The UPS shall be able to withstand the following environmental conditions without damage or degradation of 
operating characteristics: 
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UPS: 0 to 40 without de-rating and 40 to 50 with derating.

Battery: 25°C ± 3°C (depends on battery mfg. recommendations)

BB. Storage temperature 

-40°C ~ +70°C (UPS); -20°C ~ +30°C (Battery)

CC. Relative Humidity 
0 to 95%, non-condensing 

DD. Altitude 

≤ 3000m; above sea level derate power by 1% per each 100m increase

EE. Audible Noise Level (measured within 1m from the surface of the unit) 
<56dBA for 10/15kVA 
<58dBA for 20kVA 

1.5  SUBMITTALS 

1.5.1 Proposal Submittals 
Submittals with the proposal shall include: 

Descriptions of equipment to be furnished, including deviations from these specifications.
Document showing the efficiency certification by certified agency.
System configuration with single-line diagrams.
Detailed layouts of customer power and control connections.
Functional relationship of equipment, including weights, dimensions and heat dissipation.
Information to allow distribution system coordination.
Size and weight of shipping units to be handled by contractor.

1.5.2 Order Submittals 
Submittals supplied at time of order shall include: 

All of the documentation presented with the proposal, per Section 1.5.1 above.
Detailed installation drawings including all terminal locations.
Interconnect wiring diagrams showing conduit wiring with terminal numbers for each wire.

1.5.3 UPS Delivery Submittals 
Submittals upon UPS delivery shall include: 

A complete set of submittal drawings.
Two (2) sets of instruction manuals. Manuals shall include a functional description of the equipment,
safety precautions, instructions, step-by-step operating procedures and routine maintenance 
guidelines, including illustrations.

1.6  WARRANTY 

1.6.1 UPS Warranty 
The UPS manufacturer shall warrant the unit against defects in workmanship and materials for 12 months after 
initial startup or 18 months after the shipping date, whichever comes first. 

1.6.2 Warranty – End User 
Warranties associated with items not manufactured by the UPS supplier but included as part of the system 
shall be passed through to the end user. 

AA. Operating Ambient Temperature 
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1.7  QUALITY ASSURANCE 

1.7.1 Manufacturer’s Qualifications 
A minimum of 20 years’ experience in the design, manufacture and testing of solid-state UPS systems shall be 
required. The quality system for the engineering and manufacturing facility shall be certified to conform to 
Quality System Standard ISO 9001 for the design and manufacture of power protection systems for computers 
and other sensitive electronics. 

1.7.2 Factory Testing 
Before shipment, the manufacturer shall fully and completely test the UPS unit to ensure compliance with the 
specification. The UPS unit shall be tested at the system-specified capacity. Testing shall be done using load 
banks at part-load and the full kW rating of the unit. Operational discharge and recharge tests to ensure 
guaranteed rated performance. System operations such as startup, shutdown and transfers shall be 
demonstrated. A certified copy of the test results shall be available for each system as indicated on the order. 

Liebert® EXS  |  Guide Specifications

Liebert® EXS  |  Guide Specifications



103

2.PRODUCT
2.1 FABRICATION 

2.1.1 Materials  

All materials of the UPS shall be new, of current manufacture, high grade and shall not have been in prior 
service except as required during factory testing. All active electronic devices shall be solid-state. All power 
semiconductors shall be sealed. Control logic and fuses shall be physically isolated from power train 
components to ensure operator safety and protection from heat. 

2.1.2 UPS Internal Wiring 
Wiring practices, materials and coding shall be in accordance with the requirements of the National Electrical 
Code and applicable local codes and standards. All bolted connections of bus bars, lugs and cables shall be in 
accordance with requirements of the National Electric Code and other applicable standards. All electrical 
power connections shall be torqued to the required value and marked with a visual indicator 

2.1.3 Field Wiring 
All field wiring power connections shall be to tin-plated copper bus bars for connection integrity. Bus bars shall 
have adequate space to allow two-hole, long-barrel, compression type lugs forming a permanent connection 
between field wiring and field-installed lugs. 

Provisions shall be made in the cabinets to permit installation of input, output and external control cabling 
using raceway or conduit. Provision shall be made for top and bottom access to input, output, bypass and DC 
connections. In conformance with the NEC, connection cabinets shall provide for adequate wire bend radius. 

2.1.4 Construction and Mounting 
The UPS shall be housed in a space-saving enclosure with front doors and removable panels. The standard 
degree of protection is IP20. The standard color of the enclosure will be RAL-7021. The UPS shall be equipped 
with casters to facilitate installation and ease of movement/relocation of the unit. Maximum cabinet height 
shall be less than 1.3 meters for all UPS range. 

2.1.5 Cooling 
Forced air cooling shall be provided to ensure that all components are operated well within temperature 
ratings. Airflow shall be controlled according to load demand. If one of the cooling fans experiences a fault, the 
UPS shall be immediately notified of the condition via the user interface and through remote monitoring 
services. The cooling air entry shall be from the front and air exit shall be at the back of the unit.   

2.2 Equipment 

2.2.1 UPS System 
The UPS system shall consist of an IGBT power factor-corrected rectifier, DC-DC converter and three-phase, 
transformer-free T-type inverter, bypass static transfer switch, bypass synchronizing circuitry, protective 
devices and accessories as specified. The specified system shall also include a battery disconnect breaker and 
battery system. 

2.2.2 Surge Protection 
The UPS shall have built-in protection against surges, sags and over current from the AC source. The 
protection shall meet the requirements of IEC/EN 61000-4-5 including: 

Level 4 (4kV) (Line to Earth), Level 3 (2kV) (Line to Line) Based on B 
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2.2.3  Output Protection 
The UPS shall be protected against sudden changes in output load and short circuits at the output terminals. 
The UPS shall have built-in protection against permanent damage to itself and the connected load for all 
predictable types of malfunctions. Fast-acting, current-limiting devices shall be used to protect against 
cascading failure of solid-state devices. Internal UPS malfunctions shall cause the module to trip off-line with 
minimum damage to the module and provide maximum information to maintenance personnel regarding the 
reason for tripping off-line. The load shall be automatically transferred to the bypass line uninterrupted for an 
internal UPS malfunction. The status of protective devices shall be indicated on a graphic display screen on 
the front of the unit. 

2.3 Components 

2.3.1 Rectifier 
The term rectifier shall denote the solid-state equipment and controls necessary to convert alternating current 
to regulated direct current to supply the inverter and charge the battery. The DC output of the rectifier shall 
meet the input requirements of the inverter without the battery being connected. 

AA. IInput Currrent Harmonic Distortion  
The rectifier shall actively control and reduce input current distortion over the full operating range of the UPS 
without the need for an additional passive input filter. Input current THD shall be less than 3% (for 3 phase 
input/3 phase output) at rated load and nominal voltage in double-conversion mode. 

BB. DDynamic Current Input Limit Reduction  

The rectifier, in conjunction with the other UPS controls and circuitry, shall adjust the current demanded for 
battery charging as a function of UPS wattage load and input voltage level. 

2.3.2 DC-DC Converter 
The term DC-DC converter shall denote the equipment and controls to regulate the output of the rectifier to 
the levels appropriate for charging the battery and to boost the battery voltage to the level required to operate 
the inverter. The DC-DC converter shall be solid-state, capable of providing rated output power and, for 
increased performance, shall be a pulse width-modulated design and shall utilize insulated gate bipolar 
transistors (IGBTs). The DC-DC converter shall control charging of the battery. The AC ripple voltage of the 
charger during float charging mode shall not exceed 3% RMS of the float voltage. 

AA. BBattery Recharge  

In addition to supplying power for the load, the rectifier/charger shall be capable of supplying a maximum 
charging current of 13A for recharging the battery. The battery recharge rate capability shall be sufficient to 
replace 95% of the battery discharge power within ten (10) times the discharge time while running at 95% of 
full load at nominal voltage, provided that the battery can accept recharge at that rate. After the battery is 
recharged, the rectifier/charger shall maintain the battery at full charge until the next emergency operation. 

BB. BBattery Equalize Charge  

A manually initiated equalize charge feature shall be provided to apply an equalize voltage to the battery. A 
method shall be available to deactivate this feature for valve regulated battery systems. 

CC. SStop Battery Charging Function  

Battery charging/discharging shall be suspended when over temperature is sensed in the battery cabinet or 
when environmental contact is closed. 

DD. OOvervoltage Protection  

There shall be DC overvoltage protection so that if the DC voltage rises to the pre-set limit, the microprocessor 
will automatically switch off the battery charger and initiate an uninterrupted load transfer to the static bypass 
line. 
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E. TTemperature--CCompensated Charging

The UPS shall adjust the battery charging voltage based on the battery temperature reported from external 
battery temperature sensors. Excessive difference in the temperature measurements shall be reported and the 
charging voltage adjusted to protect the batteries from excessive current. 

FF. BBatteryy Load Testing  

The UPS shall be capable of performing battery load testing under operator supervision. To accomplish this, 
the rectifier shall reduce charging voltage to force the batteries to carry the load for a short time. If the curve of 
battery voltage drop indicates diminished battery capacity, the UPS shall display an alarm message. If the 
voltage drop indicates battery failure, the UPS shall annunciate the appropriate alarms. 

2.3.3 Inverter 
The term inverter shall denote the equipment and controls to convert direct current from the rectifier or 
battery via the DC-DC converter to precise alternating current to power the load. The inverter shall be solid-
state, capable of providing rated output power and, for increased performance; the inverter shall be designed 
based on a three-level pulse-width-modulation (PWM) and shall utilize insulated gate bipolar transistors 
(IGBTs). To further enhance reliable performance and efficiency, the inverter shall not require an inverter 
output series static switch/isolator for the purposes of overload or fault isolation or transfers to bypass. No 
isolation transformer shall be considered for the inverter to produce the necessary voltage.  

AA. VVoltage regulation  

The advanced vector control algorithm enables the real-time control of the individual phases with consequent 
improvement of transient responses, short circuit behavior and synchronism between UPS output and bypass 
supply in the case of distorted mains voltage. 

BB. OOverload Capability  

The inverter shall be capable of supplying an overload current as specified in section 1.3.5. For greater currents 
or longer time duration, to prevent damage to components, the inverter will be self-protecting by means of 
electronic current-limitation.  

The control logic shall disconnect the inverter from AC load without the need to clear protective devices and 
the critical load shall be transferred to the static bypass supply automatically.  

CC. OOutput Frequency  

The inverter shall track the bypass continuously, providing the bypass source maintains a frequency stability 
of 50Hz ±0.25%. 

DD. PPhase--tto--PPhase Balance  

The inverter shall provide a phase-to-phase voltage displacement of no worse than ±1˚ with a 100% 
unbalanced load. 

EE. IInverter Fault SSensing and Isolation  

The UPS shall be provided with a means to detect a malfunctioning inverter and isolate it from the critical load 
bus to prevent disturbance of the critical load voltage beyond the specified limits. 

FF. BBattery Protection  

The inverter shall be provided with monitoring and control circuits to protect the battery system from damage 
due to excessive discharge. Inverter shutdown shall be initiated when the battery voltage has reached the end 
of discharge voltage. The battery end-of-discharge voltage shall be calculated and automatically adjusted for 
partial load conditions to allow extended operation without damaging the battery. Automatic shutdown based 
on discharge time shall not be acceptable. 

2.3.4Inverter Bypass Operation 
When maintenance is required or when the inverter cannot maintain voltage to the load due to sustained 
overload or malfunction, a bypass circuit shall be provided to isolate the inverter output from the load and 
provide a path for power directly from an alternate AC (bypass) source. The UPS control system shall 
constantly monitor the availability of the inverter bypass circuit to perform a transfer. The inverter bypass 
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circuit shall consist of a continuous duty bypass static switch to isolate the static bypass switch from the 
bypass utility source. The bypass static switch shall denote the solid-state device incorporating SCRs (silicon 
controlled rectifiers) that can automatically and instantaneously connect the alternate AC source to the load. 

AA. SStatic Bypass Switch Rating  

The static bypass switch shall be rated for continuous duty operation at full rated load for highest reliability. 

BB. MManual Load Transfers  

A manual load transfer between the inverter output and the alternate AC source shall be initiated from the 
control panel. Manually initiated transfers shall be make-before-break, utilizing the inverter and the bypass 
static switch. 

CC. AAutomatic Load Transfers  

An automatic load transfer between the inverter output and the alternate AC source shall be initiated if an 
overload condition is sustained for a period in excess of the inverter output capability or due to a malfunction 
that would affect the output voltage. Transfers caused by overloads shall initiate an automatic retransfer of the 
load to the inverter only after the load has returned to a level within the rating of the inverter source and the 
alarm has been acknowledged. 

DD. MMomentary Overloads  

In the event of a load current inrush or branch load circuit fault in excess of the inverter rating, the bypass 
static switch shall connect the alternate AC source to the load for at least 200 milliseconds, allowing >150% of 
the normal rated output current to flow. Output voltage shall be sustained to the extent the alternate AC 
source capacity permits. If the overload condition is removed before the end of the 200-millisecond period, the 
bypass static switch shall turn off and the load shall remain on inverter power. If the overload remains, then a 
transfer to the alternate AC source is to be completed. 

EE. BBack--FFeed Protection  

When there is a fault in the bypass static switch (short circuit) there is the risk that electric power appears on 
the UPS bypass input terminals. In this case the inverter powers the critical load and upstream input power line. 
This unexpected hazardous energy can propagate in the upstream distribution through the faulty bypass line. 
Back-feed protection is a safety device which prevents any potential risk from electric shock on the UPS 
bypass input AC terminals, in the event of a failure of bypass static switch SCR. The control circuit shall include 
a contact (available for the user) which activates an external isolating device, such as an electromagnetic relay 
or a tripping coil, upon back-feed detection. This requirement shall be implemented with the use of an A.C 
input line isolation device external to the UPS for permanent connected UPS. 

FF. AActive ECO--MMode (Applicable for single UPS only)  

When selected, this mode of operation shall transfer the load to the bypass source and maintain it there as long 
as the bypass source frequency, slew rate and voltage are within the adjusted operating parameters. While in 
this mode, the inverter shall remain operating to demonstrate the ability to instantaneously assume the load 
without interrupting the output voltage. If the bypass source goes outside the adjusted limits, the bypass static 
switch shall turn off, isolating the load from the bypass while the inverter assumes the full critical load. The load 
shall be transferred from the bypass source to the inverter while maintaining the output voltage within the ITIC 
and CBEMA curves. 

2.3.5Display and Controls
AA. UUPS Control Panel  

The operator control and display panel shall be located on the front of the UPS. The control panel includes a 
min 320 x 240-pixel multi-lingual, graphic liquid crystal display, allowing the user to operate and control the 
UPS checking parameters, as well as UPS and battery status and retrieve up to 2500 events/alarm logs for 
reference and diagnosis. Complete access to all LCD menu is possible through four software- assigned buttons 
shall be located below the display.   
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BB. LLogic  

UPS system logic and control programming shall reside in a microprocessor-based control system with 
nonvolatile flash memory. Rectifier, inverter and system control logic shall utilize high-speed digital signal 
processors (DSPs). SCI bus shall be used to communicate between the logic and the User Interface as well as 
the options. Switches, contacts and relays shall be used only to signal the logic system as to the status of 
mechanical devices or to signal user control inputs. Customer external signals shall be isolated from the UPS 
logic by relays or optical isolation. 

CC. MMeetered Values  

The LCD displays the system real-time running data. The following parameters should be displayed on the 
LCD. All the displayed values are effective value and should be refreshed less than 10s and the accuracy of the 
displayed voltage effective value is at least ±2%. 

IInput: voltage (L-N) & (L-L), frequency, power factor, and energy (kWh) 

BBattery: battery status, battery voltage, battery current, battery backup time, remaining capacity 

BBypass: bypass voltage, frequency 

OOutput: kVA, KW, load PF, load percent

EEffficiency curve

DD. PPower Flow Indications  

A power flow diagram shall graphically depict whether the load is being supplied from the inverter, bypass or 
battery and shall provide, on the same screen. 

MMain Display Screen

The following UPS status messages shall be displayed: 
Rectifier (Off / Main Input On / Battery Input On)
Input Supply (Normal Mode / Battery Mode / All Off)
Battery Self-Test (True / False) 
EPO (True / False) 
Charger (On / Off)
Inverter (Off / Soft Start / On)
Bypass (Normal / Abnormal)
Output Supply (All Off / Bypass Mode / Inverter Mode / Output Disable)
Inverter On (Enable / Disable) 

EE.   HHMI Control Buttons  

Buttons shall be provided to start and stop the inverter. A pop-up message requesting confirmation shall be 
displayed whenever a command is initiated that would change the status of the UPS. 

Other buttons shall be provided for the navigation. 

FF. EEvent Log  

This menu item shall display the list of events that have occurred recently while the UPS was in operation. The 
Event Log shall store up to 2500 events, with the oldest events being overwritten first if the log’s capacity is 
reached. 

GG. AAlarms  

The following alarm messages shall be displayed: 
Input abnormal
Input phase reversed 
Rectifier fault
Charger Fault
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Battery Reversed 
No Battery 
Fan fault
Parallel Comm. Fail
Bypass Abnormal
Control Power Fail
Unit Over Load 
System Over Load 
Bypass Phase Reversed
Load Sharing Fault
Bypass over Current.

HH. CControls  

System-level control functions shall be accessed via control display screen: 
Turn on/off/to bypass
Mute/unmute audible alarms
Start/stop manual battery test
Clear faults

2.3.6 Self-Diagnostics 
Event Log File - The control system shall maintain a log of the event conditions that have occurred
during system operation. Each log shall contain the event name, event time/date stamp. 

2.3.7 Remote Monitoring and Integration Capabilities
A. CCommunication Cards: 

The UPS can be equipped with following communication card(s) including: 
Optional  card- shall provide Web access, environmental sensor data, and third-party
customer protocols for the UPS and manage a wide range of operating parameters, sending data over 
ethernet networks via secure HTTPS protocol and alarms and notifications via SNMP traps. It also 
shall be capable to integrate with any existing building management system. This card shall also 
deliver MODBUS protocol via ethernet port.  
Relay card to provide contact closures for remote monitoring of alarm conditions of UPS through a set
of FORM C relay outputs. The card notifies the following status: on battery, low battery, on bypass, 
summary alarm, and on UPS.  

BB. OOutput Alarm Contacts:  

At least two programmable output dry contacts should be available and set for mains input back-feed & 
bypass input back-feed. 

CC. CCustomer Input Contacts: 

At least two programmable input dry contacts should be available to activate battery mode shutdown or 
any mode shutdown or maintenance mode. 

2.3.8 Battery Plant 
The battery plant shall comply with the following specifications 

Batteries shall be integrated to the UPS system. Multiple numbers of 7AH/9AH 12V VRLA batteries shall be 
considered to meet the specified autonomy period mentioned in the section 1.3.1. Necessary ventilation 
channel shall be provided to keep the batteries in healthy condition. The battery string disconnectors shall be 
considered to maintain it online.  
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VVRLA SMF Battery sspecification: --  

Batteries shall be suitable for high efficient discharge applications. It supports at least for more than 260cycles 
at 100% discharge in cycle service up to 5years in standby service. Batteries & its internal material should also 
comply with the latest UL standards. 

2.3.9 Optional Accessories and Features 
AA. LLoad Bus Sync  

The Load Bus Sync (LBS) shall enable two independent single-module UPS units to stay in sync when 
operating on battery or unsynchronized input sources. The LBS shall determine the master and slave 
relationship between UPS units. The LBS shall be installed within each single-module UPS. 

BB. CCommunication Card  

A communication card shall provide Web-based UPS monitoring and management capabilities and deliver one 
or two remote monitoring protocols including SNMP (v1, v2, and v3) and Modbus. 
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3.EXECUTION
3.1 FIELD QUALITY CONTROL 

The following inspections and test procedures shall be performed by factory-trained field service personnel 
during the UPS startup. 

AA. VVisual Inspection  
Inspect equipment for signs of damage.
Verify installation per drawings supplied with installation manuals or submittal package.
Inspect cabinets for foreign objects.
Verify that neutral and ground conductors are properly sized and configured per supplier’s
requirements as noted in suppliers drawings supplied with installation manuals or submittal package.
Inspect each battery jar for proper polarity.
Verify that all printed circuit boards are configured properly.

BB. MMechanical Inspection  
Check all control wiring connections for tightness.
Check all power wiring connections for tightness.
Check all terminal screws, nuts and/or spade lugs for tightness.

CC. EElectrical Inspection  
Check all fuses for continuity.
Confirm input and bypass voltage and phase rotation are correct.
Verify control transformer connections are correct for voltages being used.
Ensure connection and voltage of the battery string(s).

3.2 UNIT STARTUP 

1. Energize control power.
2. Perform control/logic checks and adjust to meet specification.
3. Verify DC float and equalize voltage levels.
4. Verify DC voltage clamp and overvoltage shutdown levels.
5. Verify battery discharge, low battery warning and low battery shutdown levels.
6. Verify fuse monitor alarms and system shutdown.
7. Verify inverter voltages and regulation circuits.
8. Verify inverter/bypass sync circuits and set overlap time.
9. Perform manual transfers and returns.
10. Simulate utility outage at no load.
11. Verify proper recharge.
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3.3 MANUFACTURER’S FIELD SERVICE 

AA. SService Personnel  

The UPS manufacturer shall directly employ a nationwide service organization, consisting of factory-trained 
field service personnel dedicated to the startup and maintenance of UPS and power equipment. 

The manufacturer shall provide a national dispatch center to coordinate field service personnel schedules. One 
toll-free number shall reach a qualified support person 24 hours a day, 7 days a week and 365 days a year. If 
emergency service is required, on-site response time shall be 4 hours or less within 150 miles of a supplier’s 
service center. 

Two local customer engineers shall be assigned to the site with a regional office as a backup. Escalation 
procedures shall be in place to notify Power Technical Support if a site is not functioning within 24 hours. 

BB. RReplacement Parts Stocking  

Parts shall be available through an extensive network to ensure round-the-clock parts availability throughout 
the country. 

Spare parts shall be stocked by local field service personnel with backup available from national parts centers 
and the manufacturing location. A Customer Support Parts Coordinator shall be on call 24 hours a day, 7 days a 
week, and 365 days a year for immediate parts availability. 

CC. MMaintenance Contracts  

A complete offering of preventive and full-service maintenance contracts for both the UPS system and battery 
system shall be available. 
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UNINTERRUPTIBLE POWER SUPPLIES TECHNICAL DATA: 

PParameters  SSpecification data  
SSuppliers 

DData  

RRating  10/15/20KVA 

MMounting Type  Floor Mounted  

BBattery Autonomy time  Specify (….min@....kW) 

IInput Characteristics  

Nominal Voltage 
380/400/415VAC, three-phase, four-

wire-plus-ground for 10/15/20KVA; 

Tolerance on voltage 

305-498VAC at full load; 173-498VAC at 

50% derated load conditions without 

battery discharge  

Nominal frequency(60Hz selectable) 50Hz 

Tolerance on frequency 40-70 Hz 

Input Power factor @nominal voltage 

Minimum 0.98 at full load for 3-phase in/ 

3phase out; Minimum 0.95 at full load for 

3phase in/1 phase out 

Total harmonic distortion (THDi) @ full load <3% 

BBattery Parameters  

Supports variable number of battery blocks Yes  

Type of Batteries  SMF VRLA  

Battery circuit breaker Required for external batteries 

DC bus voltage range 288-488VDC for 10/15/20kVA 

Charging current 10% AH capacity 

Ripple voltage  <5% (RMS Value) Vfloat 

End cell voltage 1.6-1.85V/cell selectable 

Float charge voltage 2.27V/cell 

IINVERTER OUTPUT CHARACTERISTICS  

Nominal voltage 

220/230/240VAC, single-phase, two-

wire-plus-ground (or) 380/400/415VAC, 

three-phase, four-wire-plus-ground. 

Nominal frequency(60Hz selectable) 50Hz 

Output power factor Unity 

Nominal Power @ 50 Deg C (kW/kVA) 8, 18, 16 

Output Voltage Stability in steady state condition 
 +/-1% (100% balanced load), 

+/2% (100% unbalanced load) 

Stability in dynamic conditions for 100% load step 

variations  
Complies IEC 62040-3, Class-1 Stds. 

Load crest factor without derating 3:1 

Output voltage distortion with 100% linear load <2% 

Output voltage distortion with 100% non-linear 

load as specified by IEC/EN 62040-3 
<5% 

Liebert® EXS  |  Guide Specifications

Liebert® EXS  |  Guide Specifications



113

PParameters  SSpecification data  
SSuppliers 

DData  

Output frequency stability in synchronization with 

mains 
Nominal ±5% 

Output frequency stability with internal clock ± 0.25% 

Frequency slew rate (Hz/s) Selecting range: 0.2 to 0.5 

Permitted overload: 

. For 5 Minutes 125% 

. For 60 seconds 150% 

. For <200msec >150% 

CCharacteristics of electronic static changeover 

sswitch  

Nominal voltage 

380/400/415Vac (three-phase and 

sharing neutral with bypass input) 

220/230/240Vac (single-phase and 

sharing neutral with bypass input) 

Tolerance on voltage 

Upper limit: +10%, +15%, or +20% 

default: +20%; Lower limit: -10%, -20%, -

30% or -40% default: -40% 

Nominal frequency (60 Hz selectable) 50Hz 

Frequency range 
+/- 5% or +/- 10% 

default: +/- 10% 

Permitted overload: 

. For 10 Minutes 125% 

. For 60 seconds 150% 

. For <200msec >150% 

UUPS characteristics  

Maximum UPS cabinet dimension- W x D x H in 

mm (should not exceed 0. 22sq.m space in 

standard backup & 0.375sq.m space in longer 

backups)  

Specify 

Noise level measured @ 1 meter and @ 100% load 

according to ISO 3746 

<56dB for 10/15kVA & <58dBA for 

20kVA 

Performance in double conversion mode 
Up to 95.7% for 10kVA & Up to 96.2% for 

15/20kVA 

Degree of protection IP 20 

UPS Operating temperature 
0-40˚C without de-rating and 40 to 50

with derating 

Altitude <=3000 above sea level 

Color of cubicles Black ZP7021 
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LIEBERT® EXS 3-PHASE UPS: 10-20KVA, 50/60HZ, 380/400/415VAC - SITE PLANNING DATA

LLiebert® EXS is a monolithic 
transformer-free UPS which brings 
exceptional features for mission-
critical applications. Its 
extraordinary double conversion 
efficiency up to 96.2%
ensures remarkable operational 
cost savings, reducing both the 
Total Cost of Ownership (TCO) and 
the environmental impact.

General Specifications

INPUT

Voltage 380/400/415VAC, 50/60Hz, three phase and sharing neutral with bypass input 
Voltagee Range w/o derating 305 ~ 498; 304 ~ 173 (output de-rated @50%)

Frequency Range 40-70Hz

Current Distortion <3% (3/3), <10% (3/1) THD at full load

Current Limit 125% of full load input current

Power Factor >0.99 lagging at full load; >0.98 lagging at half load

Surge Protection Sustains input surges without damage, per criteria listed in IEC 61000-4-5

OUTPUT

Voltage 380/400/415VAC(three-phase) or 220/230/240VAC (single-phase), 50/60Hz,

Voltage Adjustment Range ±5%

Voltage Regulation ±1% for balanced load, ±2% for 100% unbalanced load

Dynamic Regulation ±5% deviation for 0-100% linear load step; ±7% deviation for 0-100% non-linear load step

Transient Response Time 60msec

Voltage Distortion <2% THD for linear loads; < 5% THD for 100% nonlinear loads 

Phasing Balance 120° ±1° for balanced load; 120° ±1° for 100% unbalanced load

Frequency Regulation ±0.25% (Synchronized with internal clock or with bypass) 

Load Power Factor Range 0.5 lagging to Unity

Overload <105 5

ENVIRONMENTAL

Operating Temperature UPS: 0-50°C without derating and 40-50°C with derating; BBatterry:: 20-30°C
Non--Operating Temperature -40° to 70°C

Relative Humidity 0-95% non-condensing

Operating Altitude <3,000m above sea level without derating

Acoustical Noise (full load)

10/15/20kkVAA dBA

STANDARDS
  General and safety requirements for UPS used in operator access areas   EN62040-1/IEC62040-1

  EMC requirements for UPS   EN62040-2/IEC62040-2/AS62040-2 (Category C3)
  Method of specifying the performance and test requirements of UPS   EN62040-3/IEC62040-3/AS62040-3 (VFI SS 111)

  Note:

SSitee Planning Data, 100-220kVA, 50HHz,, 400VAC

SSitee Planning Data,, 10--20kkVA,, 50Hz,, 400VAC

UPS Rating Voltage AC Input Battery AC Output Mechanical Data 

kVA 
(Configuration) 

Input 
Nom. 

Output 
Nom. 

Current (A) Rec. 
OCPD 

(3Pole) 
Nom. VDC Max. 

Discharge 
Batteryy 

DDisconnectt 
Rating 

Nom.. 
CCurrentt  

(AA)) 

Rec. 
OCPD 

Dimensionss  
WW XX DD XX HH (mm)) 

Weight  
 -EExcludingg 

Battery 

Heat Losses @@ 
NNormall Loadd && 
Batteryy cchargedd 

Cooling 
Airflow 

Nom. Max. KW L/sec 

10
(3-In & 3-Out) 400V 400V 15.9 22 32A 288/384/480 35/35/15 50A 15 25A(3P) 

335x650x1300 for 
std version &

577x650x1300 for 
extended version

85kg for std 
version & 

135kg for 
extended 
version

0.4 208

10
(3-In & 1-Out) 400V 400V 15.9 22 63A 288/384/480 35/35/15 50A 45 63A(1P) 0.4 208

15
(3-In & 3-Out) 400V 400V 22.6 33 50A 288/384/480 52/52/25 63A 22 32A(3P) 0.7 208

15
(3-In & 1-Out)

400V 400V 22.6 33 80A 288/384/480 52/52/25 63A 66 80A(1P) 0.7 208

20
(3-In & 3-Out)

400V 400V 30.32 44 63A 288/384/480 70/70/30 80A 29 50A(3P) 0.9 208

20
(3-In & 1-Out)

400V 400V 30.32 44 125A 288/384/480 70/70/30 80A 87 125A(1P) 0.9 208

Seee Notess forr TTabblee (beloww):

Notes for Table
1. Nominal (Nom) current is based on full rated output load at nominal input voltage.
2. Maximum (Max) current is based on nominal load and input voltage 305Vac, battery 

charging at maximum nominal power.
3. UPS input cables must be run in separate conduit from output cables.
4. Nominal battery voltage is shown at 2.0 volts/cell
5. OCPD = Over current Protection Device. Recommended AC input and AC output over 

current protection represents 125% of nominal full load current (continuous) plus
100% of recharge current (non-continuous) per NEC 215.

6. Minimum-sized grounding conductors to be per NEC 250-122. Parity-sized ground
conductors are recommended.

7. Wiring requirements: AC Input: 3-phase, 4-wire, plus ground
AC Output: 3-phase, 4-wire, plus ground or 1-Phase, 2-wire, plus ground

8. All wiring is to be in accordance with national and local electric codes.
9. Cable entry is located at the back of the UPS.
10. Control wiring and power wiring must be run in separate conduit.
11. Weights mentioned in table does not include internal battery weight. 
12. Recommended incoming breaker capacities are based on common input configuration. 
13. Max discharge current @ 288 Nom. DC voltage is calculated at 70% load.

Additional Notes
If site configuration includes a backup emergency generator, it is recommended that the
engine generator set be properly sized and equipped for a UPS application

If site configuration requires an external isolated maintenance bypass circuit, it should be
noted that utility AC input might not be in phase with the UPS AC output. Consult Vertiv
sales representative or application engineer

© 2017 by Vertiv Co.
All rights reserved throughout the world.       
Specifications subject to change without notice.

Vertivv CCo. 
 Web site: www.Vertivco.com

    Please contact to local Vertiv representative for any further details.
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LIEBERT® EXS 3-PHASE UPS: 30-40KVA, 50/60HZ, 380/400/415VAC - SITE PLANNING DATA

Liebert® EEXS is a monolithic 
transformer-free UPS which brings 
exceptional features for mission-
critical applications. Its 
extraordinary double conversion 
efficiency up to 96.2%
ensures remarkable operational 
cost savings, reducing both the 
Total Cost of Ownership (TCO) and 
the environmental impact.

GeneralSpecifications
INPUT

Voltage 380/400/415VAC, 50/60Hz, three phase and sharing neutral with bypass input 
Voltagee Range w/o derating 305 ~ 477; 229 ~ 477 (output de-rated @50%)

Frequency Range 40-70Hz

Current Distortion11 <3% THD at full load

Current Limit 105% of full load input current

Power Factor >0.99 lagging at full load; >0.98 lagging at half load
Surge Protection Sustains input surges without damage, per criteria listed in IEC 61000-4-5

OUTPUT

Voltage 380/400/415VAC(three-phase) 50/60Hz,
Voltage Adjustment Range ±5%

Voltage Regulation ±1% for balanced load, ±3% for 100% unbalanced load

Dynamic Regulation ±5% deviation for 0-100% linear load step; ±5% deviation for 0-100% non-linear load step

Transient Response Time 60msec

Voltage Distortion <2% THD for linear loads; < 5% THD for 100% nonlinear loads 

Phasing Balance 120° ±1° for balanced load; 120° ±1.5° for 100% unbalanced load

Frequency Regulation ±0.25% (Synchronized with internal clock or with bypass) 
Load Power Factor Range 0.5 lagging to 0.8leading

Overload <105 10

ENVIRONMENTAL

Operating Temperature UPS: 0-40°C without derating; BBattery: 20-30°C
Non--Operating Temperature -25° to 55°C
Relative Humidity 0-95% non-condensing

Operating Altitude <1500m above sea level without derating

Acoustical Noise (full load)
30/40kVA dBA

STANDARDS
  General and safety requirements for UPS used in operator access areas   EN62040-1/IEC62040-1

  EMC requirements for UPS   EN62040-2/IEC62040-2/AS62040-2 (Category C3)
  Method of specifying the performance and test requirements of UPS   EN62040-3/IEC62040-3/AS62040-3 (VFI SS 111)

  Note: 1. Calculated @ Input THDv <2% & 100% linear loads

Site Planning Data, 30-40kVA, 50Hz, 400VAC

Site Planning Data,, 30--400kVA,, 50Hz,, 400VAC

UPS Rating Voltage AC Input Battery AC Output Mechanical Data

kVA
(Configuration)

Input
Nom.

Output
Nom.

Current (A) Rec. OCPD
(3Pole)

Nom.
VDC

Max.
Discharge

Battery 
Disconnect

Rating

Nom. 
Current 

(A)

Rec.
OCPD

Dimensions 
W X D X H (mm)

Weight
-

Excluding 
Battery

Heat Losses @ 
Normal Load & 

Battery charged

Nom. Max. KW

30 400V 400V 45.3 62.3 100A (3P), 
MCB (C-type) 384 98 160A (3P) 43 63A(4P) 440 X 750 X 1600 200   1.35

40 400V 400V 60.7 83.5 100A (3P), 
MCB (C-type) 384 130 160A (3P) 58 100A(4P) 440 X 750 X 1600 200 2.02

Seee Notess forr TTabblee (below):

Notes for Table
1. Nominal (Nom) input current is calculated @ Nominal load, 400V input voltage, and full 

charged battery.
2. Maximum (Max) input current is calculated @ the worst-case scenario that includes

charging the battery and continuous overload at 305V input voltage.
3. UPS input cables must be run in separate conduit from output cables.
4. Nominal battery voltage is shown at 2.0 volts/cell & The battery discharging current is 

calculated based on the lowest battery voltage (@ 32 no of battery cells, 1.67V@ EOD, 
and 100% Load)

5. OCPD = Over current Protection Device. Recommended AC input and AC output over 
current protection represents 125% of nominal full load current (continuous) plus
100% of recharge current (non-continuous) per NEC 215.

6. Minimum-sized grounding conductors to be per NEC 250-122. Parity-sized ground
conductors are recommended.

7. Wiring requirements: AC Input: 3-phase, 4-wire, plus ground
   AC Output: 3-phase, 4-wire, plus ground or 1-Phase, 2-wire, plus ground

8. All wiring is to be in accordance with national and local electric codes.
9. Cable entry is located at the back of the UPS.
10. Control wiring and power wiring must be run in separate conduit.
11. Weights mentioned in table does not include internal battery weight.
12. Recommended incoming breaker capacities are based on common input configuration.

Additional Notes
If site configuration includes a backup emergency generator, it is recommended that the
engine generator set be properly sized and equipped for a UPS application

If site configuration requires an external isolated maintenance bypass circuit, it should be
noted that utility AC input might not be in phase with the UPS AC output. Consult Vertiv
sales representative or application engineer

© 2018 by Vertiv Co.
All rights reserved throughout the world.       
Specifications subject to change without notice.

Vertivv CCo. 
 Web site: www.Vertivco.com

    Please contact to local Vertiv representative for any further details.
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10.
11.
12.
13.
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•
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Liebert® EXM

Eff icient and Flexible Power-Optimized for 

Medium-Size UPS Applications

80kW - 200kW 
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Liebert® eXM™ UPS
Single-Module Uninterruptible Power System 80-200 kVA

GUIDE SPECIFICATIONS

Important Instructions:

1. While submitting to consultant or customer for tender specking, kindly input the project

2.

1.0 GENERAL

1.1 SUMMARY
These specifications describe requirements for an Uninterruptible Power System (UPS) optimized for maximum efficiency. 

The UPS shall automatically maintain AC power to the critical load within specified tolerances and without interruption during 

failure or deterioration of the normal power source.

The manufacturer shall design and furnish all materials and equipment to be fully compatible with electrical, environmental 

and space conditions at the site. The UPS shall include all equipment to properly interface the AC power source to the intended 

load and shall be designed for unattended operation.

1.2 STANDARDS
The UPS and all associated equipment and components shall be manufactured in accordance with the following applicable 

standards:

Safety Requirements: IEC 62040-1-1

EMC: IEC 62040-2

Performance: IEC 62040-3 (VFI SS 111)

The above mentioned product standards incorporate relevant compliance clauses with generic IEC and EN standards 

for safety(60950), electromagnetic emission and immunity (61000series) and construction (60529).

For more details, see below:

The UPS is CE marked in accordance with EEC directives 73/23 “low voltage” and 89/336 “electromagnetic compatibility”.

The Quality System for the engineering and manufacturing facility certificated to conform to Quality System Standard 

ISO 9001 for the design and manufacture of power protection systems for computers and other sensitive electronics.
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1.3 SYSTEM DESCRIPTION

1.3.1 Design Requirements
The UPS shall be rated to provide a minimum of ____________ kW on the output. 

The required UPS kVA rating will be set the same as the minimum kW rating. (Unity power factor)

TheUPSshallbeabletosupplyallrequiredpowertofullratedoutputkVAloadswithpowerfactorfrom0.5lagging to 0.9 leading. 

The UPS shall also work from 0.8 power factor to 0.5 leading power factors subject to derating.

Load voltage and bypass line voltage shall be 400VAC, three-phase, four-wire plus ground. Input voltage shall be 400VAC, 

three-phase, four-wire plus ground. The AC input source and bypass input source shall each be a solidly grounded wye service.

The battery shall support the UPS at the rated kW load for at least minutes at 25°C at startup.

The UPS shall have an active power factor-corrected IGBT converter/rectifier, capable of maintaining input power factor and 

input current total harmonic distortion (THDi) within specifications without an additional input filter.

The UPS shall be of transformer-free design, requiring no internal transformer in the main power path for the basic operation 

of the module. Optional output transformers in cabinets to the basic UPS module shall be permissible to provide isolation.

1.3.2 Modes of Operation 
The UPS shall operate as an on-line reverse transfer system in the following modes:

A. Normal: The critical AC load shall be continuously powered by the UPS inverter. The rectifier/charger shall derive 

power from the utility AC source and supply DC power to the DC-DC converter, which in turn shall supply the 

inverter while simultaneously float charging the battery.

B. ECO-Mode: The critical AC load shall be continuously powered by the by pass with the inverter available to 

power the load if the bypass source voltage or frequency exceeds adjustable parameters of power quality.

C. Battery: Upon failure of utility AC power, the critical load shall be powered by the inverter,which,without any 

switching,shall obtain its power from the battery plant via the DC-DC converter. There shall be no interruption in 

power to the critical load upon failure or restoration of the utility AC source.

D. Recharge: Upon restoration of the utility AC source, the rectifier shall supply power to the output inverter and to 

the DC-DC converter, which shall simultaneously recharge the batteries. This shall be an automatic function and 

shall cause no interruption to the critical load.

E. Bypass: If the UPS must be taken out of service, the static transfer switch shall transfer the load to the bypass 

source. The transfer process shall cause no interruption in power to the critical load. An optional external 

wrap-around maintenance bypass shall be used to ensure full isolation of the unit for the service of internal 

components while providing safety from arc flash.

F. Off-Battery: If the battery only is taken out of service, it shall be disconnected from the DC-DC converter by means 

of an external disconnect circuit breaker. The UPS shall continue to function and meet all of the specified steady-

state performance criteria, except for the power outage back up time capability. If multiple battery strings are used, 

each string shall be capable of being electrically isolated for safety during maintenance.

LIEBERT® EXM
Guide Speci  cation
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1.3.3 Performance Requirements
The solid-state power components, magnetics, electronic devices and over current protection devices shall operate within 

the manufacturer’s recommended temperature when the UPS is operating at 100% critical load and maintain battery charging 

under either of the following conditions:

Any altitude within the specified operating range ≤1500melevation.

Any ambient temperature within the specified operating range of 0°C to40°C

1.3.4 Input
A. Voltage: Input/output voltage specifications of the UPS shall be

Rectifier AC Input: 380/400/415V, three-phase, four-wire-plus-ground 

Bypass AC Input: 380/400/415V, three-phase,four-wire-plus-ground

AC Output: 380/400/415V, three-phase,four-wire-plus-ground

B. Voltage Range: +20%, -15% at full at full load; -40% at half load

C. Frequency Range: 40 -70Hz

D. Maximum Inrush Current: UPS inrush current not to exceed 1.5 times rated input current

E. Power Factor: Minimum 0.99 at full load with nominal input voltage

F. Current Distortion: Less than 3% THD at full load input current in double-conversion mode

G. Surge Protection: Sustains input surges of 4kV (Line to ground) without damage as per criteria listed in EN 

61000-4-5:1995

1.3.5 AC Output
A. Load Rating: 

B. Voltage Regulation:
• ±1% RMS average for a balanced, three-phase load

• ±2% for 100% unbalanced load for line-to-line imbalances

C. Voltage Adjustment Range: ±5% for line drop compensation adjustable by factory service personnel

D. Frequency Regulation:
• Synchronized to bypass: ±2.0Hz default setting, (adjustable by factory service personnel)

E. System Efficiency : defined as output kW/input kW at rated lagging load power factor; and not less than the 

values listed below

95.6% at 100% Load,

>96% at 75-30% Load,

95.6%at 20% load,

& >93.5% at 10% load.

F. Phase Imbalance:

• Balanced loads 120° ±1°

• 100%unbalanced loads 120° ±2°
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• 0-100% or 100-0%

Response Meets IEC 62040-3: 2010 Figure 2 Curve 1, Class1 

Meets ITIC and CBEMA Curve Requirements

• 10-100% or 100-10%

Transient Voltage Deviation,RMS 5%

H. 

100% continuously

105% - 110% of full load for 60 minutes ; 110% - 125% of full load for 10 minutes at 40°C ambient 

125% - 150% of full load for 60 seconds 

>150% of full load for a minimum of 200 milliseconds

1.3.6 Grounding
The UPS chassis shall have an equipment ground terminal.

1.4 ENVIRONMENTAL CONDITIONS
The UPS shall be able to withstand the following environmental conditions without damage or degradation of 

operating characteristics:

A. Operating Ambient Temperature

• UPS: 

• Battery: 25°C ± 3°C

B. Storage/Transport Ambient Temperature

• Storage: -25°C ~ +55°C; transportation: -40°C ~+70°C

C. Relative Humidity

• 0 to 95%,non-condensing

D. Altitude

• ≤ 1500m; derate power by 1% per 100m between 1500m and3000m

E. Audible Noise Level

• 62 dBA measured 1m from the surface of the unit

G. Voltage Transients (average of all three phases):

LIEBERT® EXM
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1.5 SUBMITTALS

1.5.1 Proposal Submittals
Submittals with the proposal shall include:

• Descriptions of equipment to be furnished, including deviations from these specifications.

• Document showing the efficiency certification by certified agency.

• System configuration with single-line diagrams.

• Detailed layouts of customer power and control connections.

• Functional relationship of equipment, including weights, dimensions and heat dissipation.

• Information to allow distribution system coordination.

• Size and weight of shipping units to be handled by contractor.

1.5.2 Order Submittals
Submittals supplied at time of order shall include:

• All of the documentation presented with the proposal, per Section 1.5.1 above.

• Detailed installation drawings including all terminal locations.

• Interconnect wiring diagrams showing conduit wiring with terminal numbers for each wire.

1.5.3 UPS Delivery Submittals
Submittals upon UPS delivery shall include:

• A complete set of submittal drawings.

• Two(2) sets of instruction manuals. Manuals shall include a functional description of the equipment,

safety precautions, instructions, step-by-step operating procedures and routine maintenance guidelines,

including illustrations.

1.6 WARRANTY

1.6.1 UPS Warranty
The UPS manufacturer shall warrant the unit against defects in workmanship and materials for 12 months after initial 

startup or 18 months after the shipping date, whichever comes first.

1.6.2 Warranty – End User
Warranties associated with items not manufactured by the UPS supplier but included as part of the system shall be passed 

through to the end user.
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1.7 QUALITY ASSURANCE

1.7.1 Manufacturer’s Qualifications
A minimum of 20 years’ experience in the design, manufacture and testing of solid-state UPS systems shall be required. 

The quality system for the engineering and manufacturing facility shall be certified to conform to Quality System Standard 

ISO 9001 for the design and manufacture of power protection systems for computers and other sensitive electronics

1.7.2 Factory Testing
Before shipment, the manufacturer shall fully and completely test the UPS unit to ensure compliance with the specification. 

The UPS unit shall be tested at the system-specified capacity. Testing shall bed one using load banks at part-load and the full 

kW rating of the unit.

Operational discharge and recharge tests to ensure guaranteed rated performance. System operations such as startup, 

shutdown and transfers shall be demonstrated.

A certified copy of the test results shall be available for each system as indicated on the order.

LIEBERT® EXM
Guide Speci  cation
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2.0 PRODUCT

2.1 FABRICATION

2.1.1 Materials
All materials of the UPS shall be new, of current manufacture, high grade and shall not have been in prior service except as 

required during factory testing. All active electronic devices shall be solid-state. All power semiconductors shall be sealed. 

Control logic and fuses shall be physically isolated from power train components to ensure operator safety and protection 

from heat.

2.1.2 UPS Internal Wiring
Wiring practices, materials and coding shall be in accordance with the requirements of the National Electrical Code and 

applicable local codes and standards. All bolted connections of busbars, lugs and cables shall be in accordance with 

requirements of the National Electric Code and other applicable standards. All electrical power connections shall be torqued 

to the required value and marked with a visual indicator.

2.1.3 Field Wiring
All field wiring power connections shall be to tin-plated copper busbars for connection integrity. Busbars shall have adequate 

space to allow two-hole, long-barrel, compression type lugs forming a permanent connection between field wiring and field-

installed lugs.

Provisions shall be made in the cabinets to permit installation of input, output and external control cabling using raceway or 

conduit. Provision shall be made for top and bottom access to input, output, bypass and DC connections. In conformance 

with the NEC, connection cabinets shall provide for adequate wire bend radius.

2.1.4 Construction and Mounting

The UPS shall be housed in an IP20 enclosure, designed for floor mounting. The UPS shall be structurally adequate and have 

provisions for forklift handling. Maximum cabinet height shall be 2 meters for all UPS range.

2.1.5 Cooling
Adequate ventilation shall be provided to ensure that all components are operated well within temperature ratings.  

Temperature sensors shall be provided to monitor the UPS’s internal temperature. Upon detection of temperatures in excess 

of the manufacturer’s recommendations, the sensors shall cause audible alarms to be sounded and visual alarms to be 

displayed on the UPS control panel. Air filters shall be located at the point of air inlet and shall be changeable. No service 

clearance or ventilation shall be required in the rear of the system.

2.2 EQUIPMENT

2.2.1 UPS System
The UPS system shall consist of an IGBT power factor-corrected rectifier, DC-DC converter and three-phase, transformer-

free inverter, bypass static transfer switch, bypass synchronizing circuitry, protective devices and accessories as specified. 

The specified system shall also include a battery disconnect breaker and battery system.
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2.2.2 Surge Protection

The UPS shall have built-in protection against surges, sags and over current from the AC source. The protection shall meet 

the requirements of IEC/EN 61000-4-5 including:

Level 4 (4kV) (Line to Earth), Level 3 (2kV) (Line to Line) Based on B

2.2.3 Output Protection
The UPS shall be protected against sudden changes in output load and short circuits at the output terminals. The UPS shall 

have built-in protection against permanent damage to itself and the connected load for all predictable types of malfunctions. 

Fast-acting, current-limiting devices shall be used to protect against cascading failure of solid-state devices. Internal UPS 

malfunctions shall cause the module to trip off-line with minimum damage to the module and provide maximum information 

to maintenance personnel regarding the reason for tripping off-line. The load shall be automatically transferred to the bypass 

line uninterrupted for an internal UPS malfunction. The status of protective devices shall be indicated on a graphic display 

screen on the front of the unit.

2.3 COMPONENTS

2.3.1 Rectifier
The term rectifier shall denote the solid-state equipment and controls necessary to convert alternating current to regulated 

direct current to supply the inverter and charge the battery. The DC output of the rectifier shall meet the input requirements 

of the inverter without the battery being connected.

A. Input Current Harmonic Distortion
The rectifier shall actively control and reduce input current distortion over the full operating range of the UPS without the 

need for an additional passive input filter. Input current THD shall be less than 3% at rated load and nominal voltage in 

double-conversion mode.

B. Dynamic Current Input Limit Reduction
The rectifier, in conjunction with the other UPS controls and circuitry, shall adjust the current demanded for battery charging 

as a function of UPS wattage load and input voltage level.

2.3.2 DC-DC Converter
The term DC-DC converter shall denote the equipment and controls to regulate the output of the rectifier to the levels 

appropriate for charging the battery and to boost the battery voltage to the level required to operate the inverter. The 

DC-DC converter shall be solid-state, capable of providing rated output power and, for increased performance, shall be a 

pulse width-modulated design and shall utilize insulated gate bipolar transistors (IGBTs). The DC-DC converter shall control 

charging of the battery. The AC ripple voltage of the charger DC shall not exceed  RMS of the float voltage.

A. Battery Recharge
In addition to supplying power for the load, the rectifier/chargershallbecapableofsupplyingaminimumof5%of the module full 

load power rating for recharging the battery. The battery recharge rate capability shall be sufficient toreplace95% of the 

battery discharge power within ten(10) times the discharge time while running at 95%of full load at nominal voltage, provided 

that the battery can accept recharge at that rate. After the battery is recharged, the rectifier/charger shall maintain the 

battery at full charge until the next emergency operation.
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B. Battery Equalize Charge
A manually initiated equalize charge feature shall be provided to apply an equalize voltage to the battery. The duration of 

equalize charge time shall be adjustable from 8 to 30 hours. A method shall be available to deactivate this feature for valve 

regulated battery systems.

C. Stop Battery Charging Function
Battery charging may be stopped by a shunt trip of the battery cabinet breaker when over temperature is sensed in the  

battery cabinet, on generator or when environmental contact is closed.

D. Over voltage Protection
There shall be DC over voltage protection so that if the DC voltage rises to the preset limit, the UPS shall shutdown 

automatically and initiate an uninterrupted load transfer to bypass or shall disconnect the battery via the DC breaker(s) in 

the battery string.

E. Temperature-Compensated Charging
The UPS shall adjust the battery charging voltage based on the battery temperature reported from external battery 

temperature sensors. When multiple sensors are used, the voltage shall be based on the average temperature measured. 

Excessive difference in the temperature measurements shall be reported and the charging voltage adjusted to protect the 

batteries from excessive current.

F. Battery Load Testing
The UPS shall be capable of performing battery load testing under operator supervision. To accomplish this, the rectifier shall 

reduce charging voltage to force the batteries to carry the load for a short time. If the curve of battery voltage drop indicates 

diminished battery capacity, the UPS shall display an alarm message. If the voltage drop indicates battery failure, the UPS 

shall terminate the test immediately and annunciate the appropriate alarms.

2.3.3 Inverter
The term inverter shall denote the equipment and controls to convert direct current from the rectifier or battery via the DC-

DC converter to precise alternating current to power the load. The inverter shall be solid-state, capable of providing rated 

output power and, for increased performance, the inverter shall be a design and shall utilize insulated gate 

bipolar transistors (IGBTs). To further enhance reliable performance and efficiency, the inverter shall not require an 

inverter output series static switch/isolator for the purposes of overload or fault isolation or transfers to bypass.

A. Overload Capability
The inverter shall be able to sustain an overload across its output terminals while supplying full rated voltage of up to 

150% for 60 seconds. The inverter shall be capable of at least 200% current for short-circuit conditions including phase-to-

phase, phase-to-ground and three-phase faults. After the fault is removed, the UPS shall return to normal operation without 

damage. If the short circuit is sustained, the load shall be transferred to the bypass source and the inverter shall disconnect 

automatically from the critical load bus.
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B. Output Frequency
The inverter shall track the bypass continuously, providing the bypass source maintains a frequency of 50Hz ±1% (0.5 Hz).

C. Phase-to-Phase Balance
The inverter shall provide a phase-to-phase voltage displacement of no worse than ±3% with a 100% unbalanced load.

D. Inverter Fault Sensing and Isolation

The UPS shall be provided with a means to detect a malfunctioning inverter and isolate it from the critical load bus to prevent 

disturbance of the critical load voltage beyond the specified limits.

E. Battery Protection
The inverter shall be provided with monitoring and control circuits to protect the battery system from damage due to 

excessive discharge. Inverter shutdown shall be initiated when the battery voltage has reached the end of discharge voltage. 

The battery end-of-discharge voltage shall be calculated and automatically adjusted for partial load conditions to allow 

extended operation without damaging the battery. Automatic shut down based on discharge time shall not be acceptable.

2.3.4 Inverter Bypass Operation
When maintenance is required or when the inverter cannot maintain voltage to the load due to sustained overload or 

malfunction, a bypass circuit shall be provided to isolate the inverter output from the load and provide a path for power 

directly from an alternate AC (bypass) source. The UPS control system shall constantly monitor the availability of the inverter 

bypass circuit to perform a transfer. The inverter bypass circuit shall consist of a continuous duty bypass static switch and an 

over current protection device to isolate the static bypass switch from the bypass utility source. The bypass static switch shall 

denote the solid-state device incorporating SCRs (silicon controlled rectifiers) that can automatically and instantaneously 

connect the alternate AC source to the load.

A. Static Bypass Switch Rating
The static bypass switch shall be rated for continuous duty operation at full rated load for highest reliability without the use 

of mechanical devices as used with a momentary rated device.

B. Manual Load Transfers
A manual load transfer between the inverter output and the alternate AC source shall be initiated from the control panel. 

Manually initiated transfers shall be make-before-break, utilizing the inverter and the bypass static switch.

C. Automatic Load Transfers
An automatic load transfer between the inverter output and the alternate AC source shall be initiated if an overload condition 

is sustained for a period in excess of the inverter output capability or due to a malfunction that would affect the output 

voltage. Transfers caused by overloads shall initiate an automatic re-transfer of the load to the inverter only after the load 

has returned to a level within the rating of the inverter source and the alarm has been acknowledged.
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D. Momentary Overloads
In the event of a load current inrush or branch load circuit fault in excess of the inverter rating, the bypass static switch shall 

connect the alternate AC source to the load for at least 100 milliseconds, allowing up to 1000% of the normal rated output 

current to flow. Output voltage shall be sustained to the extent the alternate AC source capacity permits. Iftheoverloadcond

itionisremovedbeforetheendofthe100-millisecondperiod, the by pass static switch shall turn Off and the load shall remain on 

inverter power. If the overload remains, then a transfer to the alternate AC source is to be completed.

E. Back-Feed Protection
As required by IEC/EN 62040-1, the static transfer switch shall not back-feed UPS power to the bypass distribution system 

while the UPS is operating on battery during a bypass power outage. The purpose of this requirement is to prevent the risk of 

electrical shock on the distribution system when the normal source of power is disconnected or has failed. If a shorted SCR is 

detected, the static transfer switch shall be isolated by an internal automatic circuit breaker and an alarm message shall be 

annunciated at the UPS control panel. The load shall remain on conditioned and protected power after detection of a shorted 

SCR and isolation of the bypass static switch.

F. Active ECO-Mode
When selected, this mode of operation shall transfer the load to the by pass source and maintain it there as long as the bypass 

source frequency, slew rate and voltage are within the adjusted operating parameters. While in this mode, the inverter shall 

remain operating to demonstrate the ability to instantaneously assume the load without interrupting the output voltage. 

Should the bypass source go outside the adjusted limits, the bypass static switch shall turn Off, isolating the load from the 

bypass while the inverter assumes the full critical load. The load shall be transferred from  the bypass source to the inverter 

while maintaining the output voltage within the ITIC and CBEMA curves.

2.3.5 
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2.3.  Display andControls

A. UPS Control Panel
Each UPS module shall be equipped with a dot graphic LCD display. This shall automatically provide all information relating 

to the current status of the UPS as well as being capable of displaying metered values. The display shall be menu-driven, 

permitting the user to easily navigate through operator screens.

B. Logic
UPS system logic and control programming shall reside in a microprocessor-based control system with nonvolatile flash 

memory. Rectifier, inverter and system control logic shall utilize high-speed digital signal processors (DSPs). CAN bus shall 

be used to communicate between the logic and the User Interface as well as the options. Switches, contacts and relays shall 

be used only to signal the logic system as to the status of mechanical devices or to signal user control inputs. Customer 

external signals shall be isolated from the UPS logic by relays or optical isolation.

C. Metered Values
A microprocessor shall control the display and memory functions of the monitoring system. All three phases of three-

phase parameters shall be displayed simultaneously. All voltage and current parameters shall be monitored using true RMS 

measurements for accuracy to ±3% of voltage, ±5% AC current. The following parameters shall be displayed:

• Input voltage,line-to-line

• Input current per phase

• Input frequency

• Input Power factor

• Battery voltage

• Battery charging/discharging current

• Output voltage,line-to-line

• Output frequency

• Bypass input voltage,line-to-line

• Bypass input frequency

• Load current

• Load real power (kW), total and percentage

• Load apparent power (kVA), total and percentage

• Load percentage of capacity

• Battery temperature, each battery string

• Battery state of charge

• Real time efficiency curve

D. Power Flow Indications
A power flow diagram shall graphically depict whether the load is being supplied from the inverter, bypass or battery and 

shall provide, on the same screen, the status of the following components:

• AC Input Circuit Breaker(optional)

• Battery Circuit Breaker, each breaker connection of complete battery complement, complete disconnection and partial

connection (one or more, but not all breakers open.)

• Maintenance Bypass Status
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E. Main Display Screen
The following UPS status messages shall be displayed:

• Rectifier (Off / Soft Start / Main Input On / Battery Input On)

• Input Supply (Normal Mode / Battery Mode / All Off)

• Battery Self Test (True /False)

• Input Disconnect (Open /Closed)

• EPO (True /False)

• Charger (On /Off)

• Output Disconnect (Open /Closed)

• Maint. Disconnect (Open /Closed)

• Bypass Disconnect (Open /Closed)

• Inverter (Off / Soft Start /On)

• Bypass(Normal/Unable To Trace/Abnormal)

• Output Supply (All Off / Bypass Mode / Inverter Mode / Output Disable)

• Inverter On (Enable / Disable)

F. HMI Control Buttons
Buttons shall be provided to start and stop the inverter. A pop-up message requesting confirmation shall be displayed 

whenever a command is initiated that would change the status of the UPS.

Other buttons shall be provided to reset faults and silence the alarm buzzer.

G. Event Log
This menu item shall display the list of events that have occurred recently while the UPS was in operation. The Event Log 

shall store up to 1000 events, with the oldest events being overwritten first if the log’s capacity is reached.

H. Battery Status Indicator
A battery status indicator shall display DC alarm conditions, temperature,battery state of charge, the present battery 

voltage, total discharge time, status of last battery test and battery time remaining during discharge.

The UPS shall provide the operator with controls to perform the following functions:

• Configure and manage manual battery test.

• Modify test duration and minimum voltage

• Start battery test

• Monitor test status and progression

• Stop battery test

• Battery test status
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I. Alarms
The following alarm messages shall be displayed:

• Mains Voltage Abnormal

• Mains Under voltage

• Mains Freq. Abnormal

• Charger Fault

• Battery Reversed

• NoBattery

• Parallel Comm. Fail

• Bypass Unable To Track

• Bypass Abnormal

• Inverter Asynchronous

• Fan Fault

• Control Power Fail

• Unit Over Load

• System Over Load

• Bypass Phase Reversed

• Transfer Time-Out

• Load Sharing Fault

• Bypass Over Current.

J. Controls
System-level control functions shall be:

• Start Inverter (and transfer to inverter)

• Stop Inverter (after transferring to bypass)

• Startup Screen

• Battery Test Set point Adjustment

• Configure Manual Battery Test

• Initiate Manual Battery Test

• System Settings (Time, Date, Language, LCD Brightness, Password, Audio Level)

• Alarm Silence Command

• Fault Reset Command

• ECO mode

K. Manual Procedures
• Load Transfers: HMI buttons (START INVERTER, STOP INVERTER) shall provide the means for the user to transfer the

load to bypass and back on UPS.

2.3.  Self-Diagnostics
• Event Log File - The control system shall maintain a log of the event conditions that have occurred during system

operation. Each log shall contain the event name, event time/date stamp and a set/clear indicator.

LIEBERT® EXM
Guide Speci  cation

92

Liebert® EXM  |  Guide Specifications

Liebert® EXM  |  Guide Specifications



140

2.3.  Remote Monitoring and Integration Capabilities

A. LIFE™ Services: The UPS manufacturer shall provide as an option LIFE services, which provides 24x7 continuous 

monitoring of events and parametric data, event and data analysis reports and dispatch of factory trained field service 

personnel. The UPS shall be able to initiate periodic and critical event-driven communication with a remote service 

center to transfer event and parametric data for analysis and action. The remote service center shall be staffed with 

factory-trained service personnel who are capable of receiving, analyzing and interpreting the communicated events and 

data. The remote service center personnel shall also be capable of dispatching factory-trained field service personnel to 

the location of the UPS.

B. Communication Cards: The UPS can be equipped with up to three optional communication card(s) including:

• Optional Liebert IntelliSlot™ Unity™ card providing Web-based UPS monitoring and management capabilities, LIFE

Services delivery and two of the following third-party open protocols:

• SNMP protocols (v1, v2,v3)

• Modbus RTU or ModbusTCP

• BACnet MSTP or BACnetIP

Note: Modbus RTU and BACnet MSTP cannot both be enabled simultaneously.

• Optional Liebert SiteScan® Interface card to interface with Liebert SiteScan Web software.

• Liebert IntelliSlot Unity LIFE card included to enable LIFE Services when the optional Liebert IntelliSlot Unity card is not

purchased.

C. Output Alarm Contacts: Dry contact outputs shall be provided for Summary Alarm, Bypass Active, Low Battery and 

AC Input Failure.

D. Customer Input Contacts: The UPS shall have four discrete input contacts available for the input and display of 

customer-provided alarm points or to initiate a preassigned UPS operation. Each input can be signaled by an isolated, 

external, normally open contact.

When an assembly is selected as a preassigned UPS operation, the following actions shall be initiated:

• On Generator—Provides selectable choices to enable or disable battery charging, and enable or disable ECO Mode

operation while on generator.

• Transfer to Bypass—Manual command to transfer from inverter operation to static bypass operation.

• Fast Power Off—Emergency Module Off (EPO) command to stop UPS operation.

• Acknowledge Fault—Acknowledge a UPS alarm condition and present faults will be reset.

• Bypass/Inverter Off—Emergency Power Off (EPO) command to stop UPS operation.

• External Maintenance Bypass Breaker (MBB) status (open or closed)

2.3.  Battery Disconnect Breaker

The battery cabinet shall have a properly rated circuit breaker to isolate it from the Liebert® eXM™ UPS. This breaker shall be 

in a separate enclosure or in a matching battery cabinet. When this breaker is open ,there shall be no battery voltage in the 

UPS enclosure. The UPS shall be automatically disconnected from the battery by a shunt trip of the battery cabinet breaker 

when signaled by other control functions.
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2.3.  Battery Plant
The battery plant shall comply with the specifications of:

• Matching Battery Power Pack,or

• Valve-Regulated, Sealed Cell Battery System on Rack.

A. A. Valve-Regulated, Sealed Cell Battery System on Rack
The battery shall be a lead-acid, sealed maintenance free type with a one-year full warranty

Ratings

Backup time:  minutes 

Load kW: kW

Racks shall be -tier.

Electrolyte Immobilization

The battery shall utilize absorbent glass mat (AGM) technology to immobilize electrolyte.

Alloys

Grids shall be manufactured of lead-calcium alloys to assure long life and consistently low gassing rate over the 

entire service life; all internal wetted parts shall be of similar non-antimonial alloy to preclude interfacial corrosion at the  

bonded area.

Plates

Both positive and negative plates shall be of the flat pasted plate design to ensure highly reliable electrical performance 

throughout the life of the battery.

Terminals

All batteries shall include copper inserted terminal posts allowing connector torque of 11Nm for M6, 13Nm for M8 and 

copper-to-copper interface with the intercell connector (except for flashing). Terminal posts shall be of sufficient strength to 

support normal inter-tier or inter-step cabling without additional bracing.

Container

The cell container and cover shall be of a flame-retardant material with an oxygen index of at least 28. The cell 

covershallincludealow-pressurereleasevent.Allcellslargerthan.25kW/cell(15minuterateto1.67voltspercell) shall include an 

integral flash arrestor.

Intercell Connections

For each bolted connection, tin-plated copper connectors and corrosion-resistant bolts shall be provided; interconnecting 

hardware shall be sized so as to permit discharge at the maximum published rate while allowing no more than 30 mV of 

voltage drop between adjacent units at the one-minute rate to 1.75 volts per cell (VPC). Along with the necessary hardware, 

the supplier shall furnish terminal connection coating compound if required by the battery manufacturer.

Manufacturing Controls

Each cell shall be clearly identified as to cell type, voltage and capacity as well as manufacturing control group for future 

quality assurance traceability. All cells in the battery shall be tested to verify 100% system capacity. The equipment shall 

be designed and manufactured under a quality assurance program that is controlled and documented by written policies, 

procedures or instructions and that shall be carried out throughout the performance of the work. The quality control 

assurance program and testing shall conform to the applicable standards/ISO 9001 and JIS standard.
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2.3.1  Optional Accessories and Features

A. Load Bus Sync
The Load Bus Sync(LBS) shall enable two independent single-module UPS units to stay in sync when operating on battery 

or unsynchronized input sources. The LBS shall determine the master and slave relationship between UPS units. The LBS 

shall be installed within each single-module UPS.

B. Communication Card
A communication card shall provide Web-based UPS monitoring and management capabilities and one or two of the 

following remote monitoring protocols: SNMP (v1, v2, v3), Modbus or BACnet for remote monitoring.

C. Relay Contact Card
A relay contact card shall provide output dry contact signals communicating the following UPS states: Summary Alarm, 

Bypass Active (On Bypass), Low Battery, AC Input Failure (UPS Fault) and On UPS.

D. Liebert SiteScan® Communication Card
The Liebert SiteScan communication card shall provide a connection to a Liebert SiteLink-E™, allowing Liebert SiteScan 

Web to monitor and control the UPS.

E. Seismic Anchorage Kits
Seismic anchorage kits shall be provided with the UPS unit, and if included the optional matching battery cabinet, for use 

in seismic restraint as required for IBC 2012 or OSHPD certification
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3.0 EXECUTION

3.1 FIELD QUALITY CONTROL
The following inspections and test procedures shall be performed by factory-trained field service personnel during the  

UPS startup.

A. Visual Inspection
• Inspect equipment for signs of damage.

• Verify installation per drawings supplied with installation manuals or submittal package.

• Inspect cabinets for foreign objects.

• Verify that neutral and ground conductors are properly sized and configured per VERTIV™ requirements as noted in

Emerson drawings supplied with installation manuals or submittal package.

• Inspect each battery jar for proper polarity.

• Verify that all printed circuit boards are configured properly.

B. Mechanical Inspection
• Check all control wiring connections for tightness.

• Check all power wiring connections for tightness.

• Check all terminal screws, nuts and/or spade lugs for tightness.

C. ElectricalInspection
• Check all fuses forcontinuity.

• Confirm input and bypass voltage and phase rotation arecorrect.

• Verify control transformer connections are correct for voltages beingused.

• Ensure connection and voltage of the batterystring(s).

3.2 UNITSTARTUP
1. Energize controlpower.

2. Perform control/logic checks and adjust to meet Emersonspecification.

3. Verify DC float and equalize voltagelevels.

4. Verify DC voltage clamp and overvoltage shutdownlevels.

5. Verify battery discharge, low battery warning and low battery shutdownlevels.

6. Verify fuse monitor alarms and systemshutdown.

7. Verify inverter voltages and regulationcircuits.

8. Verify inverter/bypass sync circuits and set overlaptime.

9. Perform manual transfers andreturns.

10. Simulate utility outage at noload.

11. Verify properrecharge.
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3.3 MANUFACTURER’S FIELD SERVICE

A. Service Personnel
The UPS manufacturer shall directly employ a nationwide service organization, consisting of factory-trained field service 

personnel dedicated to the startup and maintenance of UPS and power equipment.

The manufacturer shall provide a national dispatch center to coordinate field service personnel schedules. One toll-free 

number shall reach a qualified support person 24 hours a day, 7 days a week and 365 days a year. If emergency service is 

required, on-site response time shall be 4 hours or less within 150 miles of an Emerson Network Power® Liebert® Services 

center.

Two local customer engineers shall be assigned to the site with a regional office as a backup. Escalation procedures shall 

be in place to notify Power Technical Support if a site is not functioning within 24 hours.

B. Automated Site Monitoring
The UPS manufacturer shall provide as an option an automated site monitoring service. This service shall be staffed by a 

qualified support person 24 hours a day, 7 days a week and 365 days a year. At the detection of an alarm within the UPS, the 

controls shall initiate communication with the monitoring service. The monitoring service shall be capable of interpreting the 

communicated alarms to allow dispatch of a service engineer.

C. Replacement Parts Stocking
Parts shall be available through an extensive network to ensure round-the-clock parts availability throughout the country.

Spare parts shall be stocked by local field service personnel with backup available from national parts centers and the 

manufacturing location. A Customer Support Parts Coordinator shall be on call 24 hours a day, 7 days a week, 365 days a 

year for immediate parts availability.

D. Maintenance Contracts
A complete offering of preventive and full-service maintenance contracts for both the UPS system and battery system 

shall be available.
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UNINTERRUPTIBLE POWER SYSTEM TECHNICAL DATA:

PARAMETERS SPECIFICATION DATA SUPPLIERS DATA

INPUT CHARACTERISTICS

Nominal Voltage 380/400/415, 3-phase 3-wire

Tolerance on voltage +20%, -15% at full at full load;

-40% at half load

Nominal frequency(60Hz selectable) 50Hz

Tolerance on frequency 40-70 Hz

Input Power factor @nominal voltage 0.99 at 100% load

>0.98 at 50% load

Total harmonic distortion (THDi) @ full load <3%

INVERTER OUTPUT CHARACTERISTICS

Nominal voltage (380/415 selectable) 400V Three Phase +N

Nominal frequency(60Hz selectable) 50Hz

Nominal Power @ 40 Deg C (kVA) 80/100/120/160/200

Output Voltage Stability in steady state condition +/-1%

Stability in dynamic conditions for 100% load step variations +/-5%

Load crest factor without derating 3:1

Output voltage distortion with 100% linear load <2%

Output voltage distortion with 100% non-linear load as specified by IEC/EN 62040-3 <5%

Trasnfer time from bypass to online mode and vice versa in ECO Mode (in sync condition) <2msec

Output frequency stability in synchronization with mains (± 0.5 to +/-3 hz) +/-2Hz

Output frequency stability with internal clock ± 0.05%

Frequency slew rate (Hz/s) Adjustable from 0.1 to 3

Permitted overload:

. For 60 Minutes 110%

. For 10 Minutes 125%

. For 60  seconds 150%

CHARACTERISTICS OF ELECTRONIC STATIC CHANGEOVER SWITCH

Nominal voltage (380/415 selectable) 400V

Tolerance on voltage +15%,-20%

Nominal frequency (60 Hz selectable) 50Hz

Tolerance on frequency ±10%

Permitted overload:

. For 10 Minutes 125%

. For 60  seconds 150%

. For 200 milli seconds >150%

LIEBERT® EXM
Guide Speci  cation

98

Liebert® EXM  |  Guide Specifications

Liebert® EXM  |  Guide Specifications



146

PARAMETERS SPECIFICATION DATA SUPPLIERS DATA

UPS CHARACTERISTICS

Maximum UPS cabinet dimensions W x H x D in mm 600 X 2000 X 1000

Noise level measured @ 1 meter and @ 100% load according to ISO 3746 61dB (Up to 160kVA), 65dB 
(200kVA)

Performance in double conversion mode 95.6% @ 100%load

>96% @ 50-75% load

95.6% @ 25% load

>93.5% at 10% load

Performance in  ECO Mode (at 100% Load) Up to 99.2%

Transformer Optional (built in up to 120kVA)

Ventilation Front to Top (or) Front to Back

Degree of protection IP 20

Colour of cubicles Black ZP7021
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Liebert® APM

The Compact Row-Based UPS With FlexPower Technology™

18kW - 600kW 
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Liebert® APM™ UPS 

Modular and Scalable Uninterruptible Power System 90kW 

GUIDE SPECIFICATIONS 

IImmppoorrttaanntt  IInnssttrruuccttiioonnss::    

1. While submitting to consultant or customer for tender specking, kindly input the project specific

information in dash Box (____)

2. This document includes VRLA SMF battery specifications.

1.0 GENERAL 

1.1 SUMMARY 

These specifications describe requirements for a Modular, Scalable & Digital Uninterruptible Power Supply (UPS) 

consisting of one or more single power module units connected in parallel inside a standard 600 mm x 1100mm x 

2000mm (W X D X H) frame without the need for either an additional system controller or an external centralized 

maintenance bypass static switch. The UPS shall automatically maintain AC power within specified tolerances to the 

critical load, without interruption (for specified duration as per battery run time), during failure or deterioration of the 

mains power supply. The UPS system shall be expandable by inserting additional modules of the same rating, to 

provide for module redundancy or load growth requirements. 

The manufacturer shall design and furnish all materials and equipment to be fully compatible with electrical, 

environmental and space conditions at the site. The UPS shall include all equipment to properly interface the AC 

power source to the intended load and shall be designed for unattended operation. 

1.2 STANDARDS 

The UPS and all associated equipment and components shall be manufactured in accordance with the following 

applicable standards: 

The above mentioned product standards incorporate relevant compliance clauses with generic IEC and EN 

standards for safety (60950), electromagnetic emission and immunity (61000 series) and construction (60146 

series and 60529). 

General safety requirements for UPS EN62040-1/IEC62040-1/AS62040-1 

EMC requirements for UPS EN62040-2/IEC62040-2/AS62040-2 (Class C3) 

Method of specifying the performance and test 

requirements of UPS 
EN62040-3/IEC62040-3/AS62040-3 (VFI SS 111) 
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For more details, see below: 

IEC 61000-3-4 

IEC 61000-4-2, 4, 5, 6, 8, 11 

EN60950 

EN60529 

IEC 60146-1-1 

The UPS is CE marked in accordance with EEC directives 73/23 “low voltage” and 89/336 “electromagnetic 

compatibility”. 

The Quality System for the engineering and manufacturing facility certificated to conform to Quality System 

Standard ISO 9001 for the design and manufacture of power protection systems for computers and other 

sensitive electronics. 

1.3 SYSTEM DESCRIPTION

1.3.1 Design Requirements 

A.  For non-redundant operation (applicable, not applicable), the UPS system shall be sized to provide a minimum of 

____ kVA / kW output. 

B.  For redundant operation (applicable, not applicable), the UPS system shall be sized to provide a minimum of ____ 

kVA / kW output with ___ module(s) out of service. 

The UPS shall be able to supply all required power to full rated output kVA loads with power factor from 0.5 to 

0.9lagging. The UPS shall also work from 0.9lag to 0.5 leading power factors subject to derating. 

Load voltage and bypass line voltage shall be 400VAC, three-phase, four-wire plus ground. Input voltage shall be 

400VAC, three-phase, four-wire plus ground. The AC input source and bypass input source shall each be a solidly 

grounded wye service.  

The battery shall support the UPS a capacity of ____ kW load for at least _____ minutes at 25°C at startup. 

1.3.2 Modes of Operation 

The UPS shall operate as an on-line reverse transfer system in the following modes:

A. Normal: The critical AC load shall be continuously powered by the UPS inverter. The rectifier/charger shall 

derive power from the utility AC source and supply DC power to the DC-DC converter, which in turn shall 

supply the inverter while simultaneously float charging the battery. 

B. ECO Mode: The critical AC load shall be continuously powered by the bypass with the inverter available to 

power the load if the bypass source voltage or frequency exceeds adjustable parameters of power quality. 

C. Battery: Upon failure of utility AC power, the critical load shall be powered by the inverter, which, without 

any switching, shall obtain its power from the battery plant via the DC-DC converter. There shall be no 

interruption in power to the critical load upon failure or restoration of the utility AC source. 
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D. Recharge: Upon restoration of the utility AC source, the rectifier shall supply power to the output inverter 

and to the DC-DC converter, which shall simultaneously recharge the batteries. This shall be an automatic 

function and shall cause no interruption to the critical load. 

E. Bypass: If the UPS must be taken out of service, the static transfer switch shall transfer the load to the 

bypass source. The transfer process shall cause no interruption in power to the critical load. An optional 

external wrap-around maintenance bypass shall be used to ensure full isolation of the unit for the service of 

internal components while providing safety from arc flash.  

F. Off-Battery: If the battery only is taken out of service, it shall be disconnected from the DC-DC converter by 

means of an external disconnect circuit breaker. The UPS shall continue to function and meet all of the 

specified steady-state performance criteria, except for the power outage backup time capability. If multiple 

battery strings are used, each string shall be capable of being electrically isolated for safety during 

maintenance. 

G. Maintenance:  UPS Cabinet should have an internal maintenance bypass. If the UPS needs to be 

maintained or repaired, all UPS modules & static switch module in the system should be replaceable online 

without shutting the system down.  

H. Module Paralleling:  For higher capacity or higher reliability, power modules can be paralleled inside the 

UPS rack; it should be possible to add power modules online to increase capacity/ redundancy and power 

modules automatically share the load. UPS system should be built using discrete control logic i.e. each 

power & static switch module shall have its own intelligent DSP controller to avoid single point of failure. 

There should not be any single/redundant centralized common controller that controls all power modules in 

the system. 

I. Regen Mode: The UPS rack system shall have the ability to perform self test for full rated capacity without 

using any external load banks. In this mode, UPS rectifier, inverter and static bypass shall be tested up to full 

load capacity without any failure. Power consumption in this mode shall only be full load losses of UPS. 

1.3.3 Performance Requirements

The solid-state power components, magnetics, electronic devices and overcurrent protection devices shall 

operate within the manufacturer’s recommended temperature when the UPS is operating at 100% critical load 

and maintain battery charging under either of the following conditions: 

Any altitude within the specified operating range ≤1500m elevation. 

Any ambient temperature within the specified operating range of 0°C to 40°C 

1.3.4 Input 

A. Voltage: Input/output voltage specifications of the UPS shall be 

Rectifier AC Input: 380/400/415V, three-phase, four-wire-plus-ground  

Bypass AC Input: 380/400/415V, three-phase, four-wire-plus-ground 

AC Output: 380/400/415V, three-phase, four-wire-plus-ground 
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B. Voltage Range: 305 ~ 477; 304 ~ 228 (output derated up to 70%)  

C. Frequency Range: 40 - 70Hz 

D. Maximum Inrush Current: UPS inrush current not to exceed 1.5 times rated input current 

E. Power Factor: Minimum 0.99 at full load with nominal input voltage 

F. Current Distortion: Less than 3% THD at full load input current in double-conversion mode 

G. Surge Protection: Sustains input surges of 4kV (Line to ground) without damage as per criteria listed in EN 

61000-4-5: 1995 

1.3.5 AC Output 

A. Load Rating: 100% of load rating for any load from 0.5 to 0.9 lagging 

B. Voltage Regulation: 

±1% RMS average for a balanced, three-phase load 

 ±5% for 100% unbalanced load for line-to-line imbalances 

C. Voltage Adjustment Range: ±5% for line drop compensation adjustable by factory service personnel 

D. Frequency Regulation: 

Synchronized to bypass: ±0.25% default setting, (adjustable by factory service personnel) 

E. System Eff iciency : defined as output kW/input kW at rated lagging load power factor; and not less than 

the values listed below  

>93.35% at 100% Load,  

>94% at 75-40% Load,  

F. Phase Imbalance: 

Balanced loads   120° ±1° 

100% unbalanced loads  120° ±1.5° 

G. Voltage Transients (average of all three phases):  

0-100% or 100-0% 

Response  Meets IEC 62040-3: 2010 Figure 2 Curve 1, Class 1 

 Meets ITIC and CBEMA Curve Requirements 

10-100% or 100-10% 

Transient Voltage Deviation, RMS  5% 

H. Overload at Full Output Voltage with ±1% voltage regulation: 

100% continuously 

105% - 110% of full load for 60 minutes  

110% - 125% of full load for 10 minutes  
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125% - 150% of full load for 60 seconds  

>150% of full load for a minimum of 200 milliseconds  

1.3.6 Grounding

The UPS chassis shall have an equipment ground terminal.

1.4 ENVIRONMENTAL CONDITIONS 

The UPS shall be able to withstand the following environmental conditions without damage or degradation of 

operating characteristics: 

A. Operating Ambient Temperature 

UPS: 0°C to 40°C 

Battery: 25°C ± 3°C 

B. Storage/Transport Ambient Temperature 

Storage: -20°C ~ +70°C; transportation: -20°C ~ +70°C  

C. Relative Humidity 

0 to 95%, non-condensing 

D. Altitude 

≤ 1500m; derate power by 1% per 100m between 1500m and 3000m  

E. Audible Noise Level 

66dBA measured 1m from the surface of the unit 

1.5 SUBMITTALS 

1.5.1 Proposal Submittals

Submittals with the proposal shall include: 

Descriptions of equipment to be furnished, including deviations from these specifications. 

Document showing the efficiency certification by certified agency. 

System configuration with single-line diagrams. 

Detailed layouts of customer power and control connections. 

Functional relationship of equipment, including weights, dimensions and heat dissipation. 

Information to allow distribution system coordination. 

Size and weight of shipping units to be handled by contractor. 

1.5.2 Order Submittals 

Submittals supplied at time of order shall include: 

All of the documentation presented with the proposal, per Section 1.5.1 above. 
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Detailed installation drawings including all terminal locations. 

Interconnect wiring diagrams showing conduit wiring with terminal numbers for each wire. 

1.5.3 UPS Delivery Submittals 

Submittals upon UPS delivery shall include: 

A complete set of submittal drawings. 

Two (2) sets of instruction manuals. Manuals shall include a functional description of the equipment, 

safety precautions, instructions, step-by-step operating procedures and routine maintenance guidelines, 

including illustrations. 

1.6 WARRANTY 

1.6.1 UPS Warranty

The UPS manufacturer shall warrant the unit against defects in workmanship and materials for 12 months after 

initial startup or 18 months after the shipping date, whichever comes first. 

1.6.2 Warranty – End User 

Warranties associated with items not manufactured by the UPS supplier but included as part of the system shall 

be passed through to the end user. 

1.7 QUALITY ASSURANCE

1.7.1 Manufacturer’s Qualifications 

A minimum of 20 years’ experience in the design, manufacture and testing of solid-state UPS systems shall be 

required. 

The quality system for the engineering and manufacturing facility shall be certified to conform to Quality System 

Standard ISO 9001 for the design and manufacture of power protection systems for computers and other 

sensitive electronics 

1.7.2 Factory Testing 

Before shipment, the manufacturer shall fully and completely test the UPS unit to ensure compliance with the 

specification. 

The UPS unit shall be tested at the system-specified capacity. Testing shall be done using load banks at 

part-load and the full kW rating of the unit. 

Operational discharge and recharge tests to ensure guaranteed rated performance. 

System operations such as startup, shutdown and transfers shall be demonstrated. 

A certified copy of the test results shall be available for each system as indicated on the order. 
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2.0 PRODUCT

2.1 FABRICATION 

2.1.1 Materials 

All materials of the UPS shall be new, of current manufacture, high grade and shall not have been in prior service 

except as required during factory testing. All active electronic devices shall be solid-state. All power 

semiconductors shall be sealed. Control logic and fuses shall be physically isolated from power train components 

to ensure operator safety and protection from heat. 

2.1.2 UPS Internal Wiring 

Wiring practices, materials and coding shall be in accordance with the requirements of the National Electrical 

Code and applicable local codes and standards. All bolted connections of bus bars, lugs and cables shall be in 

accordance with requirements of the National Electric Code and other applicable standards. All electrical power 

connections shall be torqued to the required value and marked with a visual indicator. 

2.1.3 Field Wiring 

All field wiring power connections shall be to tin-plated copper bus bars for connection integrity. Bus bars shall 

have adequate space to allow two-hole, long-barrel, compression type lugs forming a permanent connection 

between field wiring and field-installed lugs. 

Provisions shall be made in the cabinets to permit installation of input, output and external control cabling using 

raceway or conduit. Provision shall be made for top and bottom access to input, output, bypass and DC 

connections. In conformance with the NEC, connection cabinets shall provide for adequate wire bend radius. 

2.1.4 Construction and Mounting 

The UPS shall be housed in an IP20 enclosure, designed for floor mounting.  The UPS shall be structurally 

adequate and have provisions for forklift handling.  Maximum cabinet height shall be 2 meters for all UPS 

range. 

2.1.5 Cooling 

Adequate ventilation shall be provided to ensure that all components are operated well within temperature 

ratings. 

Temperature sensors shall be provided to monitor the UPS’s internal temperature. Upon detection of 

temperatures in excess of the manufacturer’s recommendations, the sensors shall cause audible alarms to be 

sounded and visual alarms to be displayed on the UPS control panel. Air filters shall be located at the point of air 

inlet and shall be changeable.  
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2.2 EQUIPMENT 

2.2.1 UPS System 

The UPS system shall consist of an IGBT power factor-corrected rectifier, DC-DC converter and three-phase, 

transformer-free inverter, bypass static transfer switch, bypass synchronizing circuitry, protective devices and 

accessories as specified. The specified system shall also include a battery disconnect breaker and battery 

system. 

2.2.2 Surge Protection 

The UPS shall have built-in protection against surges, sags and overcurrent from the AC source. The protection 

shall meet the requirements of IEC/EN 61000-4-5 including: 

Level 4 (4kV) (Line to Earth), Level 3 (2kV) (Line to Line) Based on B 

2.2.3 Output Protection 

The UPS shall be protected against sudden changes in output load and short circuits at the output terminals. 

The UPS shall have built-in protection against permanent damage to itself and the connected load for all 

predictable types of malfunctions. Fast-acting, current-limiting devices shall be used to protect against 

cascading failure of solid-state devices. Internal UPS malfunctions shall cause the module to trip off-line with 

minimum damage to the module and provide maximum information to maintenance personnel regarding the 

reason for tripping off-line. The load shall be automatically transferred to the bypass line uninterrupted for an 

internal UPS malfunction. The status of protective devices shall be indicated on a graphic display screen on the 

front of the unit. 

2.3 COMPONENTS 

2.3.1 Rectifier 

The term rectifier shall denote the solid-state equipment and controls necessary to convert alternating current 

to regulated direct current to supply the inverter and charge the battery. The DC output of the rectifier shall 

meet the input requirements of the inverter without the battery being connected. 

A. Input Current Harmonic Distortion 

The rectifier shall actively control and reduce input current distortion over the full operating range of the UPS 

without the need for an additional passive input filter. Input current THD shall be less than 3% at rated load and 

nominal voltage in double-conversion mode. 

B. Dynamic Current Input Limit Reduction 

The rectifier, in conjunction with the other UPS controls and circuitry, shall adjust the current demanded for 

battery charging as a function of UPS wattage load and input voltage level. 

Liebert® APM  |  Guide Specifications

Liebert® APM  |  Guide Specifications



165

Vertiv | Liebert® APMTM UPS 9 Guide Specif ications | V0.1 | 11.17

2.3.2 DC-DC Converter 

The term DC-DC converter shall denote the equipment and controls to regulate the output of the rectifier to the 

levels appropriate for charging the battery and to boost the battery voltage to the level required to operate the 

inverter. The DC-DC converter shall be solid-state, capable of providing rated output power and, for increased 

performance, shall be a pulse width-modulated design and shall utilize insulated gate bipolar transistors (IGBTs). 

The DC-DC converter shall control charging of the battery. The AC ripple voltage of the charger DC shall not 

exceed 1% RMS of the float voltage. 

A. Battery Recharge 

In addition to supplying power for the load, the rectifier/charger shall be capable of supplying a minimum of 5% 

of the module full load power rating for recharging the battery. The battery recharge rate capability shall be 

sufficient to replace 95% of the battery discharge power within ten (10) times the discharge time while running 

at 95% of full load at nominal voltage, provided that the battery can accept recharge at that rate. After the 

battery is recharged, the rectifier/charger shall maintain the battery at full charge until the next emergency 

operation. 

B. Battery Equalize Charge 

A manually initiated equalize charge feature shall be provided to apply an equalize voltage to the battery. The 

duration of equalize charge time shall be adjustable from 8 to 30 hours. A method shall be available to 

deactivate this feature for valve regulated battery systems. 

C. Stop Battery Charging Function 

Battery charging may be stopped by a shunt trip of the battery cabinet breaker when over temperature is 

sensed in the battery cabinet, on generator or when environmental contact is closed. 

D. Overvoltage Protection 

There shall be DC overvoltage protection so that if the DC voltage rises to the pre-set limit, the UPS shall shut 

down automatically and initiate an uninterrupted load transfer to bypass or shall disconnect the battery via the 

DC breaker(s) in the battery string. 

E. Temperature-Compensated Charging 

The UPS shall adjust the battery charging voltage based on the battery temperature reported from external 

battery temperature sensors. When multiple sensors are used, the voltage shall be based on the average 

temperature measured. Excessive difference in the temperature measurements shall be reported and the 

charging voltage adjusted to protect the batteries from excessive current. 

F. Battery Load Testing 

The UPS shall be capable of performing battery load testing under operator supervision. To accomplish this, the 

rectifier shall reduce charging voltage to force the batteries to carry the load for a short time. If the curve of 

battery voltage drop indicates diminished battery capacity, the UPS shall display an alarm message. If the 

voltage drop indicates battery failure, the UPS shall terminate the test immediately and annunciate the 

appropriate alarms. 
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2.3.3 Inverter 

The term inverter shall denote the equipment and controls to convert direct current from the rectifier or battery 

via the DC-DC converter to precise alternating current to power the load. The inverter shall be solid-state, 

capable of providing rated output power and, for increased performance; the inverter shall be a 

pulse-width-modulated design and shall utilize insulated gate bipolar transistors (IGBTs). To further enhance 

reliable performance and efficiency, the inverter shall not require an inverter output series static switch/isolator 

for the purposes of overload or fault isolation or transfers to bypass. 

A. Overload Capability 

The inverter shall be able to sustain an overload across its output terminals while supplying full rated voltage of 

up to 150% for 60 seconds. The inverter shall be capable of at least 200% current for short-circuit conditions 

including phase-to-phase, phase-to-ground and three-phase faults. After the fault is removed, the UPS shall 

return to normal operation without damage. If the short circuit is sustained, the load shall be transferred to the 

bypass source and the inverter shall disconnect automatically from the critical load bus. 

B. Output Frequency 

The inverter shall track the bypass continuously, providing the bypass source maintains a frequency of 50Hz 

±0.25%. 

C. Phase-to-Phase Balance 

The inverter shall provide a phase-to-phase voltage displacement of no worse than ±3% with a 100% 

unbalanced load. 

D. Inverter Fault Sensing and Isolation 

The UPS shall be provided with a means to detect a malfunctioning inverter and isolate it from the critical load 

bus to prevent disturbance of the critical load voltage beyond the specified limits. 

E. Battery Protection 

The inverter shall be provided with monitoring and control circuits to protect the battery system from damage 

due to excessive discharge. Inverter shutdown shall be initiated when the battery voltage has reached the end of 

discharge voltage. The battery end-of-discharge voltage shall be calculated and automatically adjusted for 

partial load conditions to allow extended operation without damaging the battery. Automatic shutdown based on 

discharge time shall not be acceptable. 

2.3.4 Inverter Bypass Operation 

When maintenance is required or when the inverter cannot maintain voltage to the load due to sustained 

overload or malfunction, a bypass circuit shall be provided to isolate the inverter output from the load and 

provide a path for power directly from an alternate AC (bypass) source. The UPS control system shall constantly 

monitor the availability of the inverter bypass circuit to perform a transfer. The inverter bypass circuit shall 

consist of a continuous duty bypass static switch and an overcurrent protection device to isolate the static 

bypass switch from the bypass utility source. The bypass static switch shall denote the solid-state device 
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incorporating SCRs (silicon controlled rectifiers) that can automatically and instantaneously connect the 

alternate AC source to the load. 

A. Static Bypass Switch Rating 

The static bypass switch shall be rated for continuous duty operation at full rated load for highest reliability 

without the use of mechanical devices as used with a momentary rated device. 

B. Manual Load Transfers 

A manual load transfer between the inverter output and the alternate AC source shall be initiated from the 

control panel. Manually initiated transfers shall be make-before-break, utilizing the inverter and the bypass static 

switch. 

C. Automatic Load Transfers 

An automatic load transfer between the inverter output and the alternate AC source shall be initiated if an 

overload condition is sustained for a period in excess of the inverter output capability or due to a malfunction 

that would affect the output voltage. Transfers caused by overloads shall initiate an automatic retransfer of the 

load to the inverter only after the load has returned to a level within the rating of the inverter source and the 

alarm has been acknowledged. 

D. Momentary Overloads 

In the event of a load current inrush or branch load circuit fault in excess of the inverter rating, the bypass static 

switch shall connect the alternate AC source to the load for at least 100 milliseconds, allowing up to 1000% of 

the normal rated output current to flow. Output voltage shall be sustained to the extent the alternate AC source 

capacity permits. If the overload condition is removed before the end of the 100-millisecond period, the bypass 

static switch shall turn Off and the load shall remain on inverter power. If the overload remains, then a transfer to 

the alternate AC source is to be completed. 

E. Back-Feed Protection 

As required by IEC/EN 62040-1, the static transfer switch shall not back-feed UPS power to the bypass 

distribution system while the UPS is operating on battery during a bypass power outage. The purpose of this 

requirement is to prevent the risk of electrical shock on the distribution system when the normal source of 

power is disconnected or has failed. If a shorted SCR is detected, the static transfer switch shall be isolated by an 

external contactor based circuit breaker and an alarm message shall be annunciated at the UPS control panel. 

The load shall remain on conditioned and protected power after detection of a shorted SCR and isolation of the 

bypass static switch. 

F. Active ECO-Mode 

When selected, this mode of operation shall transfer the load to the bypass source and maintain it there as long 

as the bypass source frequency, slew rate and voltage are within the adjusted operating parameters. While in 

this mode, the inverter shall remain operating to demonstrate the ability to instantaneously assume the load 

without interrupting the output voltage. Should the bypass source go outside the adjusted limits, the bypass 

static switch shall turn off, isolating the load from the bypass while the inverter assumes the full critical load. The 
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load shall be transferred from the bypass source to the inverter while maintaining the output voltage within the 

ITIC and CBEMA curves. 

2.3.5 Display and Controls 

A. UPS Control Panel 

Each UPS module shall be equipped with a dot graphic LCD display. This shall automatically provide all 

information relating to the current status of the UPS as well as being capable of displaying metered values.  

The display shall be menu-driven, permitting the user to easily navigate through operator screens. 

B. Logic 

UPS system logic and control programming shall reside in a microprocessor-based control system with 

nonvolatile flash memory. Rectifier, inverter and system control logic shall utilize high-speed digital signal 

processors (DSPs). CAN bus shall be used to communicate between the logic and the User Interface as well as 

the options. Switches, contacts and relays shall be used only to signal the logic system as to the status of 

mechanical devices or to signal user control inputs. Customer external signals shall be isolated from the UPS 

logic by relays or optical isolation. 

C. Metered Values 

A microprocessor shall control the display and memory functions of the monitoring system. All three phases of 

three-phase parameters shall be displayed simultaneously. All voltage and current parameters shall be 

monitored using true RMS measurements for accuracy to ±3% of voltage, ±5% AC current. The following 

parameters shall be displayed: 

Input voltage, line-to-line 

Input current per phase 

Input frequency 

Input Power factor 

Battery voltage 

Battery charging/discharging current 

Output voltage, line-to-line  

Output frequency 

Bypass input voltage, line-to-line 

Bypass input frequency 

Load current 

Load real power (kW), total and percentage  

Load apparent power (kVA), total and percentage  

Load percentage of capacity 

Battery temperature, each battery string  
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Battery state of charge 

Real time Efficiency Curve 

D. Power Flow Indications 

A power flow diagram shall graphically depict whether the load is being supplied from the inverter, bypass or 

battery and shall provide, on the same screen, the status of the following components: 

AC Input Circuit Breaker (optional) 

Battery Circuit Breaker, each breaker connection of complete battery complement, complete 

disconnection and partial connection (one or more, but not all breakers open.) 

Maintenance Bypass Status 

E. Main Display Screen 

The following UPS status messages shall be displayed:  

Rectifier (Off / Soft Start / Main Input On / Battery Input On) 

Input Supply (Normal Mode / Battery Mode / All Off) 

Battery Self Test (True / False) 

Input Disconnect (Open / Closed) 

EPO (True / False) 

Charger (On / Off) 

Output Disconnect (Open / Closed) 

Maint. Disconnect (Open / Closed) 

Bypass Disconnect (Open / Closed) 

Inverter (Off / Soft Start / On) 

Bypass (Normal / Unable To Trace / Abnormal) 

Output Supply (All Off / Bypass Mode / Inverter Mode / Output Disable) 

Inverter On (Enable / Disable) 

F. HMI Control Buttons 

Buttons shall be provided to start and stop the inverter. A pop-up message requesting confirmation shall be 

displayed whenever a command is initiated that would change the status of the UPS. 

Other buttons shall be provided to reset faults and silence the alarm buzzer. 

G. Event Log 

This menu item shall display the list of events that have occurred recently while the UPS was in operation. The 

Event Log shall store up to 1000 events, with the oldest events being overwritten first if the log’s capacity is 

reached. 
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H. Battery Status Indicator 

A battery status indicator shall display DC alarm conditions, temperature, battery state of charge, the present 

battery voltage, total discharge time, status of last battery test and battery time remaining during discharge. 

The UPS shall provide the operator with controls to perform the following functions: 

Configure and manage manual battery test.  

Modify test duration and minimum voltage  

Start battery test 

Monitor test status and progression 

Stop battery test 

Battery test status 

I. Alarms 

The following alarm messages shall be displayed: 

Mains Voltage Abnormal 

Mains Under voltage 

Mains Freq. Abnormal 

Charger Fault 

Battery Reversed 

No Battery 

Parallel Comm. Fail 

Bypass Unable To Track 

Bypass Abnormal 

Inverter Asynchronous 

Fan Fault 

Control Power Fail 

Unit Over Load 

System Over Load 

Bypass Phase Reversed 

Transfer Time-Out 

Load Sharing Fault 

Bypass Over Current. 

J. Controls 

System-level control functions shall be: 

Start Inverter (and transfer to inverter) 
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Stop Inverter (after transferring to bypass) 

Startup Screen 

Battery Test Set point Adjustment 

Configure Manual Battery Test 

Initiate Manual Battery Test 

System Settings (Time, Date, Language, LCD Brightness, Password, Audio Level) 

Alarm Silence Command 

Fault Reset Command 

ECO mode 

K.  Manual Procedures 

Load Transfers: HMI buttons (START INVERTER, STOP INVERTER) shall provide the means for the 

user to transfer the load to bypass and back on UPS.  

2.3.6 Self-Diagnostics 

Event Log File - The control system shall maintain a log of the event conditions that have occurred 

during system operation. Each log shall contain the event name, event time/date stamp and a set/clear 

indicator. 

2.3.7 Remote Monitoring and Integration Capabilities

A. 24 X 7 remote monitoring services: The UPS manufacturer shall provide as an optional services, which 

provides 24x7 continuous monitoring of events and parametric data, event and data analysis reports and 

dispatch of factory trained field service personnel. The UPS shall be able to initiate periodic and critical 

event-driven communication with a remote service center to transfer event and parametric data for analysis 

and action. The remote service center shall be staffed with factory-trained service personnel who are 

capable of receiving, analyzing and interpreting the communicated events and data. The remote service 

center personnel shall also be capable of dispatching factory-trained field service personnel to the location 

of the UPS. 

B. Communication Cards: The UPS can be equipped with up to three optional communication card(s) 

including: 

SNMP protocols (v1, v2, v3) 

Modbus RTU or Modbus TCP 

BACnet MSTP or BACnet IP 

Note: Modbus RTU or BACnet MSTP can be enabled depends on the site requirement. 

SNMP protocol should have capability to communicate with any third party monitoring system 

C. Output Alarm Contacts: Dry contact outputs shall be provided for Summary Alarm, Bypass Active, Low 

Battery and AC Input Failure. 
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D. Customer Input Contacts: The UPS shall have four discrete input contacts available for the input and 

display of customer-provided alarm points or to initiate a pre-assigned UPS operation. Each input can be 

signaled by an isolated, external, normally open contact. 

When an assembly is selected as a pre-assigned UPS operation, the following actions shall be initiated: 

On Generator— Provides selectable choices to enable or disable battery charging, and enable or disable

ECO Mode operation while on generator.

Transfer to Bypass—Manual command to transfer from inverter operation to static bypass operation.

Fast Power Off—Emergency Module Off (EPO) command to stop UPS operation.

Acknowledge Fault—Acknowledge a UPS alarm condition and present faults will be reset.

Bypass/Inverter Off—Emergency Power Off (EPO) command to stop UPS operation.

External Maintenance Bypass Breaker (MBB) status (open or closed)

2.3.8 Battery Disconnect Breaker 

The battery cabinet shall have a properly rated circuit breaker to isolate it from the UPS. This breaker shall be in 

a separate enclosure or in a matching battery cabinet. When this breaker is open, there shall be no battery 

voltage in the UPS enclosure. The UPS shall be automatically disconnected from the battery by a shunt trip of 

the battery cabinet breaker when signaled by other control functions. 

2.3.9 Battery Plant 

The battery plant shall comply with the specifications of: 

Matching Battery Power Pack, or

Valve-Regulated, Sealed Cell Battery System on Rack.

A. Valve-Regulated, Sealed Cell Battery System on Rack 

The battery shall be a lead-acid, sealed maintenance free type with a one-year full warranty 

Ratings 

Backup time: ____ minutes 

Load kW: ____kW 

Racks shall be ____-tier. 

Electrolyte Immobilization 

The battery shall utilize absorbent glass mat (AGM) technology to immobilize electrolyte. 

Alloys 

Grids shall be manufactured of lead-calcium alloys to assure long life and consistently low gassing rate over the 

entire service life; all internal wetted parts shall be of similar non-antimonial alloy to preclude interfacial corrosion 

at the bonded area. 
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Both positive and negative plates shall be of the flat pasted plate design to ensure highly reliable electrical 

performance throughout the life of the battery. 

Terminals 

All batteries shall include copper inserted terminal posts allowing connector torque of 11Nm for M6, 13Nm for M8 

and copper-to-copper interface with the intercell connector (except for flashing). Terminal posts shall be of 

sufficient strength to support normal inter-tier or inter-step cabling without additional bracing. 

Container 

The cell container and cover shall be of a flame-retardant material with an oxygen index of at least 28. The cell 

cover shall include a low-pressure release vent. All cells larger than .25 kW/cell (15 minute rate to 1.67 volts per 

cell) shall include an integral flash arrestor. 

Intercell Connections 

For each bolted connection, tin-plated copper connectors and corrosion-resistant bolts shall be provided; 

interconnecting hardware shall be sized so as to permit discharge at the maximum published rate while allowing 

no more than 30 mV of voltage drop between adjacent units at the one-minute rate to 1.75 volts per cell (VPC). 

Along with the necessary hardware, the supplier shall furnish terminal connection coating compound if required 

by the battery manufacturer. 

Manufacturing Controls 

Each cell shall be clearly identified as to cell type, voltage and capacity as well as manufacturing control group 

for future quality assurance traceability. All cells in the battery shall be tested to verify 100% system capacity. 

The equipment shall be designed and manufactured under a quality assurance program that is controlled and 

documented by written policies, procedures or instructions and that shall be carried out throughout the 

performance of the work. The quality control assurance program and testing shall conform to the applicable 

standards/ISO 9001 and JIS standard. 

2.3.10 Optional Accessories and Features 

A. Load Bus Sync 

The Load Bus Sync (LBS) shall enable two independent single-module UPS units to stay in sync when operating 

on battery or unsynchronized input sources. The LBS shall determine the master and slave relationship between 

UPS units. The LBS shall be installed within each single-module UPS. 

B. Communication Card 

A communication card shall provide Web-based UPS monitoring and management capabilities and one or two of 

the following remote monitoring protocols: SNMP (v1, v2, v3), Modbus or BACnet for remote monitoring. 

C. Relay Contact Card 

A relay contact card shall provide output dry contact signals communicating the following UPS states: Summary 

Alarm, Bypass Active (On Bypass), Low Battery, AC Input Failure (UPS Fault) and On UPS. 

Plates 
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Seismic anchorage kits shall be provided with the UPS unit, and if included the optional matching battery 

cabinet, for use in seismic restraint as required for IBC 2012 or OSHPD certification 

2.3.10 Optional Accessories and Features 

A. Load Bus Sync 

The Load Bus Sync (LBS) shall enable two independent single-module UPS units to stay in sync when operating 

on battery or unsynchronized input sources. The LBS shall determine the master and slave relationship between 

UPS units. The LBS shall be installed within each single-module UPS. 

B. Communication Card 

A communication card shall provide Web-based UPS monitoring and management capabilities and one or two of 

the following remote monitoring protocols: SNMP (v1, v2, v3), Modbus or BACnet for remote monitoring. 

C. Relay Contact Card 

A relay contact card shall provide output dry contact signals communicating the following UPS states: Summary 

Alarm, Bypass Active (On Bypass), Low Battery, AC Input Failure (UPS Fault) and On UPS. 
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3.0 EXECUTION 

3.1 FIELD QUALITY CONTROL 

The following inspections and test procedures shall be performed by factory-trained field service personnel 

during the UPS startup. 

A. Visual Inspection 

Inspect equipment for signs of damage.

Verify installation per drawings supplied with installation manuals or submittal package.

Inspect cabinets for foreign objects.

Verify that neutral and ground conductors are properly sized and configured per OEM requirements as

noted in OEM drawings supplied with installation manuals or submittal package.

Inspect each battery jar for proper polarity.

Verify that all printed circuit boards are configured properly.

B. Mechanical Inspection 

Check all control wiring connections for tightness.

Check all power wiring connections for tightness.

Check all terminal screws, nuts and/or spade lugs for tightness.

C. Electrical Inspection 

Check all fuses for continuity.

Confirm input and bypass voltage and phase rotation are correct.

Verify control transformer connections are correct for voltages being used.

Ensure connection and voltage of the battery string(s).

3.2 UNIT STARTUP

1. Energize control power.

2. Perform control/logic checks and adjust to meet OEM specification.

3. Verify DC float and equalize voltage levels.

4. Verify DC voltage clamp and overvoltage shutdown levels.

5. Verify battery discharge, low battery warning and low battery shutdown levels.

6. Verify fuse monitor alarms and system shutdown.

7. Verify inverter voltages and regulation circuits.

8. Verify inverter/bypass sync circuits and set overlap time.

9. Perform manual transfers and returns.
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10. Simulate utility outage at no load.

11. Verify proper recharge.

3.3 MANUFACTURER’S FIELD SERVICE

A. Service Personnel 

The UPS manufacturer shall directly employ a nationwide service organization, consisting of factory-trained field 

service personnel dedicated to the startup and maintenance of UPS and power equipment. 

The manufacturer shall provide a national dispatch center to coordinate field service personnel schedules. One 

toll-free number shall reach a qualified support person 24 hours a day, 7 days a week and 365 days a year. If 

emergency service is required, on-site response time shall be 4 hours or less within 150 miles of an OEM service 

center. 

Two local customer engineers shall be assigned to the site with a regional office as a backup. Escalation 

procedures shall be in place to notify Power Technical Support if a site is not functioning within 24 hours. 

B. Automated Site Monitoring 

The UPS manufacturer shall provide as an option an automated site monitoring service. This service shall be 

staffed by a qualified support person 24 hours a day, 7 days a week and 365 days a year. At the detection of an 

alarm within the UPS, the controls shall initiate communication with the monitoring service. The monitoring 

service shall be capable of interpreting the communicated alarms to allow dispatch of a service engineer. 

C. Replacement Parts Stocking 

Parts shall be available through an extensive network to ensure round-the-clock parts availability throughout the 

country. 

Spare parts shall be stocked by local field service personnel with backup available from national parts centers 

and the manufacturing location. A Customer Support Parts Coordinator shall be on call 24 hours a day, 7 days a 

week, 365 days a year for immediate parts availability. 

D. Maintenance Contracts 

A complete offering of preventive and full-service maintenance contracts for both the UPS system and battery 

system shall be available. 
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UNINTERRUPTIBLE POWER SYSTEM TECHNICAL DATA: 

Make 

Model 

 A  General Characteristics Complied(Yes/No) Remarks

1 Continuous duty three phase online, double conversion uninterruptible 

power system (UPS); The UPS shall utilize a standard 3U size  rack 

mountable power module & scalable array architecture 

2 Hot swappable power module should have its own controller and 

contains a full rated rectifier, full rated inverter & battery charging 

circuit. 

3 UPS comprises a user replaceable centralized continuous duty hot 

swappable bypass static switch module 

B Mode of Operation 

Normal Mode: UPS inverters continuously powers the critical AC load. 

The rectifier/chargers derives power from the mains AC power supply 

source converting this to DC power to supply the inverters, while 

simultaneously float/boost charging the battery system.  Power 

supplied by the UPS inverters is, to within specified tolerances, at 

rated voltage and frequency. 

Battery:  Upon failure of the mains AC power supply source, the 

critical AC load is powered by the inverter, which gets, without 

interruption, power from the battery system. There shall be no 

interruption in power to the critical load upon failure or restoration of 

the mains AC power supply source.  Upon restoration of the mains 

AC power supply source, power to the rectifier initially is restricted by 

a gradual power walk-in.  Following the short power walk-in period, 

the rectifier powers the inverter and simultaneously recharges the 

battery through the battery converter.  This shall be an automatic 

function and shall cause no interruption to the critical load.  

Off-Battery:  When the battery system is taken out of service for 

maintenance, it is disconnected from the battery converter and 

inverter by means of (an) external disconnects breaker(s).  The UPS 

shall continue to function and meet all of the specified steady-state 
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performance criteria, except for the power outage back-up time 

capability. 

Bypass:  If the inverter fails, or the inverter overload capacity is 

exceeded, or the inverter is manually turned off by user, and at this 

time, if the inverter is synchronized with the bypass, the static transfer 

switch shall perform a transfer of the load from the inverter to the 

bypass source with no interruption (<1msec) in power to the critical 

AC load. If the inverter is asynchronous with the bypass, the static 

switch will perform a transfer of the load from the inverter to the 

bypass with interruption in power to critical AC load. This interruption 

must be less than 20ms (in 50Hz).  

Module Paralleling:  For higher capacity or higher reliability, power 

modules can be paralleled inside the UPS rack; It should be possible to 

add power modules online to increase capacity/ redundancy and 

power modules automatically share the load. Maximum number of 

power modules should be restricted up to 5 inside the UPS cabinet. 

UPS system should be built using discrete control logic i.e. each power 

& static switch module shall have its own intelligent DSP controller to 

avoid single point of failure. There should not be any single/redundant 

centralized common controller that controls all power modules in the 

system. 

Regen Mode: The UPS rack system shall have the ability to perform 

self test for full rated capacity without using any external load banks. 

In this mode, UPS rectifier, inverter and static bypass shall be tested 

up to full load capacity without any failure. Power consumption in this 

mode shall only be full load losses of UPS. 

C System Characteristics 

Item Unit Specifications 

Dimensions,  

W × D × H 

mm 600 X 1100 X 2000 

Weight kg 140 

Noise within 1m dBA 66 

Operating  °C 0 ~ 40 
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Efficiency @ 

Double 

conversion 

mode 

% >93.5% @ 100% Load ;>94% @ 

40-75% Load 

Efficiency @ Eco 

mode 
% >98% @ 50-100% Load 

Protection 

degree, 

IEC(60529) 

N/A IP20

Input  Characteristics 

Rated AC input 

voltage 

Vac 380/400/415 (3-phase and sharing 

neutral with the bypass input) 

Input voltage 

tolerance 

Vac 305 ~ 477; 304 ~ 228 (output 

derated up to 70%) 

Frequency Hz 50/60 (tolerance: 40Hz ~ 70Hz) 

Power factor kW/kVA 0.99 (30-100% Load) 

Maximum Input 

current 

A rated 

(maximum) 

Specify 

Harmonic 

current 

distortion 

THDI% <=3 @Full load 

Intermediate DC Circuit 

Battery bus 

voltage 

Vdc Specify

Charging Mode Constant current and constant 

voltage  

Float voltage V/cell(VRLA) 2.25V/cell (selectable from 

2.2V/cell to 2.3V/cell) 

Temperature 

compensation 

mV/°C/cl -3.0 (selectable from 0 to -5.0 

around 25°C or 30°C, or inhibit) 

Ripple voltage % V float ≤1 
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Ripple current % C10 ≤5 

Boost voltage VRLA 2.35V/cell (selectable from 

2.30V/cell to 2.4V/cell) 

Boost control Float-boost current trigger 

0.050C10 (selectable from 0.030 

to 0.070) 

Boost-float current trigger 

0.010C10 (selectable from 0.005 to 

0.025) 

8hr safety time timeout 

(selectable from 8hr to 30hr) 

Boost mode inhibit also selectable

EOD voltage V/cell(VRLA) 1.63V/cell (selectable from 

1.60V/cell to 1.67V/cell) 

Automatic inverse EOD voltage × 

discharge current mode 

(the EOD voltage increases at low 

discharge currents) 

UPS Output characteristics 

Rated AC 

voltage 

Vac 380/400/415 (three-phase

four-wire, with neutral reference to 

the bypass neutral) 

Frequency Hz 50 

Overload % 110% for 60min 

125% for 10min 

150% for 1min 

>150% for 200ms 

Non-linear load 

capability 

% 100%

Steady state % ±1 (balanced load) 
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voltage stability 

Transient 

voltage 

response 

% ±5

Total harmonic 
voltage 

% <2 (linear load), <4 (non-linear 

load) 

Synchronization 

window 

% Rated frequency ±0.25 (max. ±8%)

Slew rate (max 

change rate of 

synchronization 

frequency) 

Hz/s 0.6 

Bypass Input Characteristics 

Rated AC 

voltage 

Vac 380/400/415, three-phase

four-wire, sharing neutral with the 

rectifier input and providing 

neutral reference to the output 

Overload % 1000% for 100ms 

Frequency Hz 50/60 

Transfer time 

(between 

bypass and 

inverter) 

Ms Synchronous transfer: ≤1ms

Asynchronous transfer (default): 

20ms (50Hz) 

Bypass voltage 

tolerance 

%Vac Upper limit: +10, +15 or +20, 

default: +15 

Lower limit: -10, -20, -30 or –40, 

default: -20 

Bypass 

frequency 

tolerance 

% ±10 or ±20, default: ±20 

Conformity And Standards 
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General and 

safety 

requirements for 

UPS used in 

operator access 

areas 

EN50091-1-1/IEC62040-1-1/AS 

62040-1-1 

Electromagnetic 

compatibility 

(EMC) 

requirements for 

UPS 

EN50091-2/IEC62040-2/AS 

62040-2 (C3) 

Method of 

specifying the 

performance 

and test 

requirements of 

UPS 

EN50091-3/IEC62040-3/AS 

62040-3 (VFI SS 111) 
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Liebert APM300 UPS
For a 30 to 300 kVA / kW Modular Digital

Uninterruptible Power Supply (UPS) System

GUIDE SPECIFICATIONS

1.0 GENERAL

1.1 SUMMARY

These specifications describe requirements for a Modular & Scalable, Digital Uninterruptible Power System 
(UPS) consisting of one or more 30kW power module units connected in parallel inside a standard 600mm x 
1100mm x 2000mm (WxDxH) rack without the need for any additional system controller; an external I/O 
cabinet of the same dimension (600mm x 1100mm x 2000mm) is also provided to complete the UPS system.  
The UPS shall automatically maintain AC power within specified tolerances to the critical load, without 
interruption (for specified duration as per battery run time), during failure or deterioration of the mains power 
supply. The UPS shall be expandable by paralleling additional modules of the same rating, to provide for 
module redundancy or load growth requirements. One UPS modular cabinet can hold a maximum of ten (10)
30kW modules for either increasing capacity or redundancy.

The manufacturer shall design and furnish all materials and equipment to be fully compatible with electrical, 
environmental, and space conditions at the site. It shall include all equipment to properly interface the AC 
power source to the intended load and be designed for unattended operation.

1.2 STANDARDS

The UPS and all associated equipment and components shall be manufactured in accordance with the 
following applicable standards:

Safety Requirements: IEC 62040-1-1, EN 50091-1-1 

EMC: IEC 62040-2 (Class A), EN 50091-2 (Class A)

Performance: IEC 62040-3 (VFI SS 111), EN50091-3
The above mentioned product standards incorporate relevant compliance clauses with generic IEC and EN 
standards for safety (60950), electromagnetic emission and immunity (61000 series) and construction (60146 
series and 60529).

For more details, see below:

IEC 61000-3-4

IEC 61000-4-2, 4, 5, 6, 8, 11

EN60950

EN60529

IEC 60146-1-1
The UPS is CE marked in accordance with EEC directives 73/23 “low voltage” and 89/336 “electromagnetic 
compatibility”.
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The Quality System for the engineering and manufacturing facility certificated to conform to Quality System 
Standard ISO 9001 for the design and manufacture of power protection systems for computers and other 
sensitive electronics.

1.3 SYSTEM DESCRIPTION

1.3.1 Design Requirements

AA. For non-redundant operation (applicable, not applicable), the UPS system shall be sized to provide a 
minimum of ____ kVA / kW output.

BB.. For redundant operation (applicable, not applicable), the UPS system shall be sized to provide a minimum of 
____ kVA / kW output with ___ module(s) out of service.

Load voltage and bypass line voltage will be ___VAC, three phase and neutral.  Input voltage will be ___ VAC, 
three phase.

The battery system shall have a capacity of ___kW for at least ___ minutes at 25ºC.

The battery will be installed:

On open racks (  )

On cladded racks (  )

In battery cabinets (  )

1.3.2 Modes of Operation

The UPS shall be designed to operate as an on-line, double-conversion, reverse-transfer system in the 
following modes:

AA.. NNormal: UPS inverters continuously powers the critical AC load. The rectifier/chargers derives power from 
the mains AC power supply source converting this to DC power to supply the inverters, while 
simultaneously float/boost charging the battery system.  Power supplied by the UPS inverters is, to within 
specified tolerances, at rated voltage and frequency.

BB.. BBattery:  Upon failure of the mains AC power supply source, the critical AC load is powered by the inverter, 
which gets, without interruption, power from the battery system.  There shall be no interruption in power to 
the critical load upon failure or restoration of the mains AC power supply source.  Upon restoration of the 
mains AC power supply source, power to the rectifier initially is restricted by a gradual power walk-in.  
Following the short power walk-in period, the rectifier powers the inverter and simultaneously recharges 
the battery through the battery converter.  This shall be an automatic function and shall cause no 
interruption to the critical load. 

CC.. OOff--BBatteryy orr Frequencyy Converter:  When the battery system is taken out of service for maintenance or 
the UPS is used as a frequency converter, it is disconnected from the battery converter and inverter by 
means of (an) external disconnect breaker(s).  The UPS shall continue to function and meet all of the 
specified steady-state performance criteria, except for the power outage back-up time capability.

DD.. BBypass:  If the inverter fails, or the inverter overload capacity is exceeded, or the inverter is manually 
turned off by user, and at this time the inverter is synchronous with the bypass, the static transfer switch 
shall perform a transfer of the load from the inverter to the bypass source with no interruption in power to 
the critical AC load. If the inverter is asynchronous with the bypass, the static switch will perform a transfer 
of the load from the inverter to the bypass with interruption in power to critical AC load. This interruption 
must be less than 15ms (in 50Hz), or less than 13.33ms (in 60Hz). The static bypass shall be able to 
support continuously 110% of rated UPS capacity.

Liebert® APM  |  Guide Specifications

Liebert® APM  |  Guide Specifications



185

EE.. MMaintenance:: Each UPS system is equipped with a separate I/O rack cabinet that has an internal 
maintenance bypass. If the UPS needs to be maintained or repaired, after the inverter is turned off and the 
load is transferred to bypass, the internal maintenance bypass or external maintenance bypass can be 
turned on and the UPS can be shut down and the battery can be disconnected for maintenance purposes.

FF.. PParalleling: For higher capacity or higher reliability, power modules can be paralleled inside the UPS rack 
cabinet; parallel power modules automatically share the load. The largest parallel capacity is up to ten 
times the nominal load of each power module composing the system. Each power module shall have its 
own intelligent control logic to avoid single point of failure. There should not be any common controller 
that controls all power modules in parallel. Furthermore, to increase capacity or redundancy, UPS modular 
rack cabinet paralleling can be made. The total load shall be shared the total number of power module in 
each modular rack cabinet. Maximum of two UPS modular rack cabinet can be paralleled.

GG.. RRegenn Mode: The UPS rack system shall have the ability to perform self test for full rated capacity without 
using any external load banks. In this mode, UPS rectifier, inverter and static bypass shall be tested up to 
full load capacity without any failure. Power consumption in this mode shall only be full load losses of UPS.
This mode shall be possible to use with reserve batteries.

1.3.3 Scalability & Modularity

Each UPS rack system shall consist of hot swappable power modules with each module rated for 30kVA/kW 
and scalable up to 300kVA/kW in each modular rack cabinet. Modularity design of the UPS system shall 
enable ease of service and upgradability or downgrade-ability of the UPS rack system without interruption to 
the whole system.
Two (2) UPS system can be paralleled to increase redundancy or capacity. Paralleling shall be done with the 
use of control cables only without any additional external synchronization boxes.

1.3.4 Performance Requirements

The UPS is VFI classified (according to IEC 62040-3) producing an output waveform that is independent of 
both the input supply frequency and voltage.

11.3.4.1 UUPSS Modulee ACC Inputt 

A. VVoltagee Range:  305 to 477V  

B. FFrequencyy Range: 40~70Hz

C. PPowerr Walk--IIn:: maximum 30 seconds to full rated input current. Field selectable from 5 to 30 seconds 
adjustable with 5-second increments. 

D. PPowerr Factor:  Shall be > 0.99 without any option at full rated UPS output load.

E. GGeneratorr Adaptability:

UPS input current limit can be adjusted to suit the generator power rating.

Wide input frequency range is permissible.

F. CCurrentt Distortion:  Less than 3% at full rated UPS output load and 100% balanced non-linear load (with 
input voltage THD ≤ 1%).

11.3.4.2 UUPSS Modulee ACC Outputt 

Three-phase, 4-wire plus ground.

AA.. LLoadd Rating:: UPS shall be able to support Unity power factor load rating at 30ºC for any combination of 
linear and non-linear loads. 

Liebert® APM  |  Guide Specifications

Liebert® APM  |  Guide Specifications



186

UPS will have output power factor of 0.9 for up to 35ºC and 0.8 for up to 40ºC to maintain it’s rated kVA 
capacity.

BB.. VVoltagee Stability: 1% steady state for balanced loads, 2% for 100% unbalanced loads.

CC.. BBypasss Linee Syncc Range:: Field selectable 0.5 to 3.0 Hz at 1.0 Hz increments. Default shall be 2.0 Hz

DD.. FFrequencyy Stability:: Frequency regulation, whilst free-running on battery, shall be ± 0.05 Hz. If the bypass 
is available and within limits, even if the UPS is on battery operation, in this case, the output will sync to the 
bypass. Nominal frequency shall be +/-0.05% in single module mode, and 0.25% in parallel mode.

EE.. FFrequencyy Sleww Rate: The slew rate shall be 0.6Hz/s. 

FF.. EEfficiency:  It is defined as output kW / input kW:

Up to 96% at full rated load, nominal input, no battery. Greater than 95% for loads over 25%.

Not less than 98% at full rated load when supplying the load through the static bypass.

GG.. PPhasee Unbalance:: 120º ±1º el. for 100% balanced or unbalanced loads.

HH.. VVoltagee Transients::  ± 5% for 100% output load step up or step down.

II.. TTransientt Recoveryy Tiime:: Return to within 5% of steady state output voltage within half a cycle.

JJ.. VVoltagee Distortionn (att 400V,, 100%% ratedd loadd withh crestt factorr 3:1):

Less than 1% total harmonic distortion (THD) for linear loads

Less than 4% THD for 100% balanced non-linear loads (3:1 crest factor)

Less than 5% THD for 100% unbalanced non-linear loads (3:1 crest factor)

KK.. MModulee Overloadd Capabilityy att Ratedd Outputt Voltage:: 

150% of UPS rated output with a resistive load for one minute.

125% of UPS rated output with a resistive load for ten minutes. The UPS will achieve the overload 
mentioned above ≤ 30 °C operating temperature, nominal input voltage and when the battery is in a 
full charged condition.

110% of UPS rated output with a resistive load for one hour. The UPS will achieve the overload 
mentioned above with 380/400/415V nominal input and output voltage and when the battery is fully 
charged.

LL.. MModulee Currentt Limit: Ipeak is equal to 3.4xIn for up to 200ms.

11.3.4.3 BBypasss Staticc Switchh 

AA. VVoltagee Range::  

Upper limit: +10%, +15% or +20%, default shall be +15% 
Lower limit: -10%, -20%, -30% or -40%, default shall be -20%  

BB. FFrequencyy Range:  ±2.5%, ±5%, ±10%, ±20% Field Selectable 

CC. OOverloadd Capability:  (specified without fuses) 

For 100% to 110% rated output current, long-term operation (no time limitation). 

From greater than 135% to 170% rated output current, 10 minutes.

For 1000% of full UPS rated output current, 100 milliseconds.
DD. NNeutrall Conductorr Sizing: 1.7 times rated current.
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1.3.5 Earthing

The AC output neutral shall be electrically isolated from the UPS chassis. The UPS chassis shall have an 
equipment earth terminal. Provisions for local bonding are to be provided.

1.4 ENVIRONMENTAL CONDITIONS

1.4.1 Operating Ambient Temperature

UPS:  0ºC to 30ºC with unity power factor load.

(35°C @ 0.9 pf; 40°C @ 0.8 pf)

Battery: 25ºC ± 5°C for optimum battery performance.

1.4.2 Storage/Transport Ambient Temperature

UPS:  -20ºC to 70ºC.

Battery: -20 C to 30 C, 20ºC for optimum battery storage.

1.4.3 Relative Humidity

0 to 95%, non-condensing.

1.4.4 Altitude

Operating:  To 1000 m above sea level without de-rating.

1.4.5 IImmunityy 

AA. CConductionn 

IEC 62040-2, class A

BB. RRadiationn 

IEC 62040-2, class A 

CC. HHarmonicc 

IEC 61000-3-4

DD. IImmunityy 
EN 61000-4-2.3.4.6.8.9.11   Level III

EN 61000-4-5   Level IV

1.5 UPS DIMENSION

The modular UPS system shall consist of two standard rack cabinet size of 600 x 1100 x 2000mm. One rack 
cabinet will house the UPS power modules and the other is for the I/O cabinet. All ten 30kW modules shall be 
housed in a single modular rack cabinet to give maximum power of 300kW.

1.6 UPS DELIVERY SUBMITTALS

The specified UPS shall be supplied with one (1) user manual to include details of:

AA.. Functional description of the equipment with block diagrams.
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Immunity 

A. Conduction 

B. Radiation 

 

C. Harmonic 

D. Immunity 

A. 

BB.. Detailed installation drawings, including all terminal locations for power and control connections for both 
the UPS and battery system.

CC. Safety precautions.

DD.. Step-by-step operating procedures

EE.. General maintenance guidelines

The UPS shall be supplied with a record of pre-shipment final factory test report.

1.7 WARRANTY

1.7.1 UPS Warranty

The UPS manufacturer shall warrant the unit against defects in workmanship and materials for 12 months after 
initial start-up date or 15 months after ship date, whichever comes first.

1.7.2 Battery Warranty

The battery manufacturer's standard warranty shall be passed through to the end user.

1.8 QUALITY ASSURANCE

1.8.1 Manufacturer Qualifications

A minimum of twenty years experience in the design, manufacture and testing of solid-state UPS systems is 
required.  The manufacturer shall be certified to ISO 9001.

1.8.2 Factory Testing

Before shipment, the system shall be fully and completely tested to ensure compliance with the specification.
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2.0 PRODUCT

2.1 FABRICATION

2.1.1 Materials

All materials of the UPS Rack System shall be new, of current manufacture, high grade and shall not have been 
in prior service except as required during factory testing. All active electronic devices shall be solid-state. 
Control logic and fuses shall be physically isolated from power train components to ensure operator safety and 
protection from heat. All electronic components shall be accessible from the front.

2.1.2 Wiring

Wiring practices, materials and coding shall be in accordance with the requirements of IEC.  All electrical power 
connections shall be torqued to the required value and marked with a visual indicator (English tag).

Provision shall be made in the cabinets to permit installation of input, output, and external control cabling.  
Provision shall be made for bottom access, allowing for adequate cable bend radius, to the input and output 
connections.

2.1.3 Construction 

The UPS shall be housed in an IP20 enclosure, designed for floor mounting.  The UPS rack shall be structurally 
adequate and have provisions for forklift handling.  Maximum cabinet height shall be 2 meters for all UPS range.

2.1.4 Cooling 

Adequate ventilation shall be provided to ensure that all components are operated well within temperature 
ratings. 

Temperature sensors shall be provided to monitor UPS internal temperature. Upon detection of temperatures 
in excess of manufacturer’s recommendations, the sensors shall cause audible and visual alarms to be sounded 
at the UPS control panel. A separate room ambient temperature sensor shall be provided to allow control of the 
battery charging voltage with change of temperature.

The air should flow into the cabinet from the front and ventilate from the rear.

A minimum of 350mm clearance is required at the rear of the UPS for the purpose of ventilation or 
maintenance.

2.2 EQUIPMENT

2.2.1 UPS System

The UPS system shall consist of an appropriate number of how-swappable power module units to meet 
capacity and redundancy requirements.  Each UPS System shall consist of standard rack enclosure, three 
phase power module/s, mains bypass static, protective devices and accessories as specified.  Each UPS system 
shall also include a battery system either using conventional battery or modular battery system. The UPS 
system shall be modular/scalable in design.

2.2.2 Configurations

The UPS rack system shall consist of either a single power module unit, or two or more (up to a maximum of 
ten) units in the same UPS rack enclosure. Systems greater than one power module shall operate 
simultaneously in a parallel configuration with the load shared equally between the connected modules.  With 
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the exception of a single module configuration, the system shall be redundant or non-redundant as stated 
elsewhere in this specification.

AA. NNon--rredundant system: all the modules making up the UPS system shall supply the full rated load. If a 
module should malfunction, and that the remaining modules cannot support the load, the load has to be 
transferred, automatically and uninterrupted, to the bypass line by the use of the internal static mains 
bypass switch.

BB.. RRedundantt system: the UPS system shall have one or more module(s) than required to supply the full 
rated load. The malfunction of one of the modules shall cause that module to be disconnected from the 
critical load and the remaining module(s) shall continue to carry the load. Upon repair of the module, it 
shall be reconnected to the critical load to resume redundant operation. Any module shall also be capable 
of being taken off the critical load manually for maintenance without disturbing the critical load bus. 
Module redundancy level shall be a predefined number of modules that are required to supply the full 
rated load.  With the number of connected modules equal to this value, a malfunction of another module 
shall cause the load to be transferred automatically and uninterrupted to the bypass line by the use of the 
static mains bypass switch.

CC.. PParallell System: It shall be possible to connect one UPS system, with one or more (up to ten power 
modules, with another UPS with the same configuration for increased capacity or redundancy. all the 
modules making up the UPS system shall supply the full rated load. If a module should malfunction, and 
that the remaining modules cannot support the load, the load has to be transferred, automatically and 
uninterrupted, to the bypass line by the use of the internal static mains bypass switch.

2.2.3 System Protection

The UPS shall have built-in protection against: surges, sags, and over-current from the AC rectifier input 
source, over-voltage and voltage surges from output terminals of paralleled sources, and load switching and 
circuit breaker operation in the distribution system. 

The UPS rack system shall be protected against sudden changes in output load and short circuits at the 
output terminals. The UPS shall have built-in protection against permanent damage to itself and the 
connected load for all predictable types of malfunctions. Fast-acting current limiting devices shall be used to 
protect against cascading failure of solid-state devices. Internal UPS malfunctions shall cause the module to 
trip off-line with minimum damage to the module and provide maximum information to maintenance personnel 
regarding the reason for tripping off line. The load shall be automatically transferred to the bypass line 
uninterrupted, should the connected critical load exceed the capacity of the available on-line modules. The 
status of protective devices shall be indicated on a graphic display screen on the front of the unit.

2.3 STANDARD COMPONENTS

2.3.1 Rectifier

The term rectifier shall denote the solid-state equipment and controls necessary to convert AC to regulated 
DC for input to the inverter. The rectifier shall be of DSP (Digital Signal Processor) controlled design and utilize 
insulated gate bipolar transistors (IGBTs).

AA. IInputt Currentt Totall Harmonicc Distortion:  Less than 3% at full rated UPS output load and 100% balance 
non-linear load (with input voltage THD ≤ 1%).

BB. Power factor correction: The rectifier also performs a PFC function; input power factor shall be a minimum 
0.99.

CC. AACC Inputt Currentt Limiting:   

The maximum Input current limit can be reduced at 100% for generator operation.

Liebert® APM  |  Guide Specifications

Liebert® APM  |  Guide Specifications



191

DD. IInputt Powerr Walk--iin: The rectifier/charger shall provide a feature that limits the total initial power 
requirements; the power of rectifier will increase gradually and power walk-in time can be set from 5 
seconds to 30 seconds (default shall be 10 seconds).

EE. MMainss ACC Inputt phasee sequencee reversee protection:: Before soft starting of the rectifier, if the phase 
sequence of the main AC input is reversed, the rectifier will not start and an alarm displayed on the LCD. 

FF. IInputt Overr Currentt Protection:  Each AC phase is individually fused so that loss of any semiconductor 
shall not cause cascading failures. 

2.3.2 Battery converter

Batteries shall be VRLA (Maintenance-Free), type.

Constant current boost charging, constant voltage boost charging, float charging (float charging 
compensation) and EOD protection are available for different kinds of batteries. 

AA. CCharging: In addition to supplying power to the load, the battery converter shall be capable of producing a 
battery charging current sufficient to replace 95% of the battery discharge power within ten (10) times the 
discharge time. Ripple voltage at the battery terminal (RMS) should be less than 1%, and ripple current 
must not exceed 5% (of C-10 Ah rating) nominal discharging current. (Number of battery is 30 - 40 blocks, 
nominal voltage is 12V per block).

When using modular battery, each string shall be composed of 30blocks of 12V battery.

BB. DDischarging: The battery converter will supply power to the inverter when the rectifier is shut down or in 
joint mode, and also the rectifier is current limiting. 

2.3.3 Inverter

The term inverter shall denote the equipment and controls to convert DC from the rectifier or battery 
converter to provide AC power to the load.  The inverter shall be solid-state, capable of providing the rated 
output power. The inverter shall be of Vector Controlled design and utilize insulated gate bipolar transistors 
(IGBTs), switching at high frequency in order to minimize output voltage distortion.

AA. OOverloadd Capability:

150% of UPS rated output with a resistive load for one minute. The UPS will achieve the overload 
mentioned above ≤30 °C operating temperature, nominal input voltage and when the battery is in a full 
charged condition.

125% of UPS rated output with a resistive load for ten minutes. The UPS will achieve the overload 
mentioned above ≤30 °C operating temperature, nominal input voltage and when the battery is in a full 
charged condition.

110% of UPS rated output with a resistive load for one hour. The UPS will achieve the overload 
mentioned above ≤30 °C operating temperature, nominal input voltage and when the battery is in a full 
charged condition.

BB. OOutputt Frequency:  The inverter shall track the bypass mains supply continuously providing the bypass 
source remains within the limits for the rated frequency (of either 50 or 60Hz).  The inverter will change its 
frequency at 0.1Hz (0.1-3Hz adjustable) per second to maintain synchronous operation with the bypass.  
This shall allow make-before-break transfers of the load between the inverter and the bypass mains supply. 
If the bypass mains supply frequency falls outside of these limits, the inverter shall revert to an internal 
digital oscillator that maintains the inverter output frequency to within +/-0.05% of nominal frequency in 
single module mode and 0.25% in parallel mode.

CC. PPhase--tto--PPhasee Balance:  System logic shall provide individual phase voltage compensation to obtain 
phase balance of ±1% under all conditions including up to 100% unbalanced non-linear load. 
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DD. FFaultt Sensingg andd Isolation:  Fault sensing shall be provided to isolate a malfunctioning inverter from the 
critical load bus to prevent disturbance of the critical load voltage beyond the specified limits.   

EE. BBattery Protection: The inverter shall be provided with monitoring and control circuits to protect the 
battery system from damage due to excessive discharge.  Shutdown of the inverter shall be initiated when 
the battery has reached the end of discharge (EOD) voltage.  The battery EOD voltage shall be calculated 
and automatically adjusted (increased) for reduced load conditions to allow for extended autonomy 
periods without damage to the battery. 

2.3.4 Static Bypass

For time when maintenance is required or when the inverter cannot maintain voltage to the load due to 
sustained overload, current limiting or malfunction, a bypass circuit shall be provided for each single 
module that forms part of the UPS system.  The modular bypass circuit(s) shall provide a path for power 
directly from an alternate AC (bypass) source.  The UPS control shall constantly monitor the availability of 
the inverter bypass circuit to perform a transfer.  The inverter bypass of each module shall consist of a 
static transfer switch, operating in conjunction with the inverter output static switch.  The static switches 
shall denote the solid-state devices that, operating simultaneously, can instantaneously connect the load 
to the alternate AC source.

AA. MManuall Loadd Transfers::  A manual load transfer between the inverter output and the alternate AC source 
shall be initiated from the control panel.  

BB. AAutomaticc Loadd Transfers::  An automatic load transfer between the inverter output and the alternate AC 
source shall be initiated if an overload or short circuit condition is sustained for a period in excess of the 
inverter output capability or due to a malfunction that would affect the output voltage.  Transfers caused 
by overloads shall initiate an automatic retransfer of the load back to the inverter only after the load has 
returned to a level within the rating of the inverter source.

CC. BBack--ffeedd Protection: Using another optional (customer-supplied) contactor located upstream of the 
UPS Bypass input and whose trip coil control voltage comes from the input bypass line voltage, the UPS 
shall provide a normally closed contact to be used for isolating the bypass source to protect the operator 
against back-feed of energy resulting from a short-circuit of the bypass line SCRs. That is, in the event that 
the UPS works on Battery mode and no main input (Rectifier and Bypass) is available, the contactor cannot 
be closed. So if the bypass line SCRs are short-circuited, the UPS will be still disconnected from the Bypass 
supply.

2.3.5 Internal Maintenance Bypass

A fully rated bypass circuit shall be fitted on all single module UPS systems to provide an alternative path for 
power flow from the alternate AC supply to the critical load for the purpose of maintaining the UPS when it is 
completely powered down. A Maintenance Bypass protection shall be provided; it will be activated when the 
Maintenance Bypass Switch is closed before the inverter shutdown.

2.3.6 Man-Machine Interface (MMI)

AA. UUPSS DDisplayy andd Controll Panel::  Each UPS module shall be equipped with a 320 x 240 dot graphic LCD 
display (Dimension [L x H] = 160x109 mm).  This shall automatically provide all information relating to the 
current status of the UPS as well as being capable of displaying metered values.  The display shall be 
menu-driven, permitting the user to easily navigate through operator screens. The LCD shall be able to 
store 512 historical event records that can be retrieved and reference and diagnosis.

BB. MMeteredd Values:  An MCU or DSP shall control the display functions of the monitoring system.  All three-
phase parameters shall be displayed simultaneously.  All voltage and current parameters shall be 
monitored using true RMS measurements for accurate (±1%) representation of non-sinusoidal waveforms 
typical of computers and other sensitive loads.  The following parameters shall be displayed: 
MMainn inputt 
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Three-phase main input line-to-neutral voltage

Three-phase main input line-to-line voltage

Three-phase main input current

Main input frequency

Three-phase input power factor

BBypasss 

Each phase bypass input line-to-neutral voltage

Bypass input line-to-line voltage

Bypass input frequency

UUPSS outputt 

Each phase output voltage of UPS

Each phase output current of UPS

Output line-to-line voltage of UPS

Power factor of each phase

UPS output frequency

LLocall loadd 

Load of each phase (% of total load)

Active power, apparent and reactive power of each phase (output)

Load crest factor

BBatteryy 

Battery bus voltage

Battery current

Forecasted Battery backup time (remaining time)

Battery temperature (in degree centigrade)

PParallell loadd 

Apparent power of each output phase (for parallel operation system)

Active power of each output phase (for parallel operation system)

Inactive power (Reactive power) of each output phase (for parallel operation system)

IInput/Outputt transformerr whenn installed

Phase to Neutral (L-N) voltage (V)

Phase to Phase (L-L) voltage (V)

C. PPowerr Floww Mimic::  Each UPS module shall be equipped with a mimic to indicate power flow to the critical 
load along with an indication of the availability of the rectifier/charger, battery, automatic bypass, inverter, 
load.  The mimic shall provide a quick and easy indication of the load level (displayed on LCD), including 
for overload conditions (displayed on LCD).  This power flow is also shown in the LCD menu.
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D. AAlarmss andd Statuss Information:  Alarm and status conditions shall be reported at a single module UPS 
system or at a paralleled module UPS or both.  The display and control panel shall report the alarms and 
status information listed below.  Each alarm shall be visually displayed in text form and an audible alarm will 
sound for each alarm displayed (see the following table). 

Inverter comm. Fail Bypass phase reverse Rectifier in setting Batt. capacity testing

Rectifier comm. Fail Load impact transfer MBP-T cabinet Fans Fault Batt. maint. Testing

Parallel comm. Fail Battery boost charging Ext Input TX Overtemp UPS system testing

Battery overtemp. Battery discharging Ext Output TX Overtemp Inverter in setting

Ambient overtemp. Battery period testing Battery Room Alarm Rectifier in setting

Battery fault Transfer time-out Battery reverse MBP-T cabinet Fans Fault

Replace battery DC bus abnormal No battery Ext Input TX Overtemp

Battery low pre-warning Parallel board fault Auto start Ext Output TX Overtemp

Battery end of discharge DC bus over voltage REC FLASH UPDATE Battery Room Alarm

Mains volt. Abnormal Bypass over current INV FLASH UPDATE Battery reverse

Mains undervoltage Setting save error MONITOR FLASH UPDATE No battery

Mains freq. abnormal Mains neutral lost Input contactor fault Auto start

Rectifier fault Protocol version clash Contactor P.S. 1 fault REC FLASH UPDATE

Rectifier overtemp. Battery ground fault Contactor P.S. 2 fault INV FLASH UPDATE

Charger fault Inv. turned ON manually DSP firmware error MONITOR FLASH UPDATE

Control power 1 fail Inv. turned OFF manually SPM Board Not Ready Input contactor fault

Mains phase reversed EPO SPM CRC Check Error Contactor P.S. 1 fault

Rectifier overcurrent Transfer confirm SPM Branch Curr Over LL Contactor P.S. 2 fault

Soft start fail Transfer cancel SPM Branch Curr Over HL DSP firmware error

Bypass unable to trace Fault reset SPM Branch Over Current SPM Board Not Ready

Bypass abnormal Alarm silence SPM Branch 1 Inrush OC SPM CRC Check Error

Inverter asynchronous Bypass mode SPM Branch Breaker Fail SPM Branch Curr Over LL

Inverter fault Normal mode SPM Internal Comm Failure SPM Branch Curr Over HL

Inverter overtemp. Battery mode
SPM Maitainance Bypass 
Breaker Close

SPM Branch Over Current

Fan fault Check UPS output SPM Output Breaker Open SPM Branch 1 Inrush OC

Main STS fail Generator connected Bypass mode SPM Branch Breaker Fail

Bypass STS fail BCB open Normal mode SPM Internal Comm Failure
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Operation invalid BCB closed Battery mode
SPM Maitainance Bypass 
Breaker Close

Output fuse fail Battery float charging Check UPS output SPM Output Breaker Open

Control power 2 fail Battery boost charging Generator connected Turn on fail

Unit over load Battery discharging BCB open Alarm reset

Byp. abnormal shutdown Battery period testing BCB closed UPS system testing

Inverter over current Batt. capacity testing Battery float charging Inverter in setting

Batt. maint. Testing

E. IInverterr ON/OFFF::  Each UPS module shall be equipped with an inverter ON/OFF buttons which will 
transfer the load from all UPS modules to the bypass mains supply, if it is available. The inverter ON/OFF 
control shall be protected under menu confirm protect if the bypass mains is not available.

2.3.7 Communication Ports

The UPS shall have input and output volt-free contacts to provide the following interfaces:
EPO
Environment parameter input interface
User communication interface
Intellislot intelligent card interface
Temperature detection interface

See Section 2.4 for a description of the required optional equipment. 

2.3.8 Software Compatibility

The UPS shall have optional software available for monitoring, control and event management.
The available solutions shall provide:

users with basic UPS operating status plus automated shutdown of a computers’ Operating System in the 
event of an extended power outage.
cost-efficient, centralized monitoring and event management of UPS, Environmental and Power systems 
that can utilize an existing network infrastructure

2.3.9 LBS (Load Bus Synchronizer)

The objective of the Load Bus Synchronizer (LBS) is to keep the output of two independent UPS systems 
(either two independent single units OR two independent parallel systems each with and without Main Static 
Switch) in synchronization even when the two systems are operating on different modes (bypass/inverter) or 
on batteries. It is usually used with Static Transfer Switches to achieve Dual Bus Power Supply configuration.
LBS shall be able to synchronize systems of same type and brand, each system composed of same type and 
brand paralleled UPS’s (with TWO completely different sources of incoming power to UPS systems).
With optional LBS adapter it shall be possible to synchronize systems of different type and brand, each system 
composed of same type and brand paralleled UPS’s (with TWO completely different sources of incoming 
power to UPS systems).
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2.4 OPTIONS

2.4.1 Optional Communications

AA. SSNMP/HTTPP Networkk Interfacee Card::  The UPS shall have an optional, internally fitted network interface 
card that will provide real-time status information over an 10/100 base T Ethernet to / for users.  The 
network interface card will support SNMP v1 and v2c.  UPS information will also be available over the 
network via a web browser via an HTTP page.  The card supports static as well as DHCP.  The card shall 
also be configurable via the network using the HTTP web page and Telnet session.  Configuration 
properties shall include device naming and specific service enable / disable and control enable / disable.  
The card provides configuration and control security through a user name and password. The cards 
firmware can also be update such that future releases can be downloaded to enjoy card enhancements. 

BB. RRS--44855 Interfacee Card::  The UPS shall have an optional, internally fitted RS-485 interface card that will 
provide real-time status information over a 2 or 4-wire RS-485 connection.  The RS-485 Interface Card will 
support ModBus RTU, and JBus. 

CC. DDryy Contactt Card:: The UPS provides dry contact communication through the dry contact card. The card 
shall be able to provide four channels of digital signal output to remote site. The contact card shall be able 
to receive three channels of digital input signal, two of which control the UPS turn on and turn off. 

2.4.2 Battery Start

The UPS shall be able to start up and run on battery without any incoming mains available. The above 
functionality shall be achieved also when more UPSs are connected in parallel (either for redundancy or for 
capacity).

2.4.3 Battery Cabinet

Batteries shall be housed in a suitable rack sized cabinet matching in appearance, height and depth of the UPS 
rack. This matching battery cabinet shall contain the batteries and the battery circuit breaker for taking out the 
batteries for maintenance.

An external modular battery shall be available where modular batteries will be required. The modular battery 
cabinet shall house up to ten (10) battery modules.

2.4.4 External battery temperature sensor

To ensure temperature compensated charging to protect battery life, a battery temperature-monitoring probe 
is necessary to monitor the battery enclosure temperature rise caused by the AC mains power loss and of the 
battery’s internal resistance when operating. The probe system includes one battery temperature sensor and 
one temperature transport.
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Liebert® APM™ UPS
Modular and Scalable Uninterruptible Power System

250-400-600kW

GUIDE SPECIFICATIONS

IImportantt Instructions: 

11. While submitting to consultant or customer for tender specifications, kindly input the project specific
information in dash Box (____)

22. This document includes VRLA SMF battery specifications.

1.0 GENERAL

1.1 SUMMARY

These specifications describe requirements for a Modular, Scalable & Digital Uninterruptible Power Supply (UPS) 
consisting of one or more single power module units connected in parallel inside a standard frame without the 
need for either an additional system controller or an external centralized maintenance bypass switch. The UPS 
shall automatically maintain AC power within specified tolerances to the critical load, without interruption (for 
specified duration as per battery run time), during failure or deterioration of the mains power supply. The UPS 
system shall be expandable by inserting additional modules of the same rating, to provide for module 
redundancy or load growth requirements.
The manufacturer shall design and furnish all materials and equipment to be fully compatible with electrical, 
environmental and space conditions at the site. The UPS shall include all equipment to properly interface the AC 
power source to the intended load and shall be designed for unattended operation.

1.2 STANDARDS

The UPS and all associated equipment and components shall be manufactured in accordance with the 
following applicable standards:

The above-mentioned product standards incorporate relevant compliance clauses with generic IEC and EN 
standards for safety (60950) and electromagnetic emission & immunity (61000 series).

For more details, see below:
IEC 61000-3-4
IEC 61000-4-2, 3, 4, 5, 6, 8, 11
EN60950

The UPS is CE marked in accordance with EEC directives 73/23 “low voltage” and 89/336 “electromagnetic 

General safety requirements for UPS EN 62040-1/IEC 62040-1/AS 62040-1 

EMC requirements for UPS
EN 62040-2/IEC 62040-2/AS 62040-2 
(Class C3)

Method of specifying the performance and test requirements 
of UPS

EN 62040-3/IEC 62040-3/AS 62040-3 
(VFI SS 111)

Liebert® APM  |  Guide Specifications

Liebert® APM  |  Guide Specifications



198

compatibility”.
The Quality System for the engineering and manufacturing facility certificated to conform to Quality System 
Standard ISO 9001 for the design and manufacture of power protection systems for computers and other 
sensitive electronics.

1.3 SYSTEM DESCRIPTION

11.3.1 DDesignn Requirementss 
A. For non-redundant operation (applicable, not applicable), the UPS system shall be sized to provide a
minimum of ____ kVA / kW output.
B. For redundant operation (applicable, not applicable), the UPS system shall be sized to provide a minimum of
____ kVA / kW output with ___ module(s) out of service.

The UPS shall be able to supply all required power to full rated output kVA loads with power factor from 0.5 
lagging to 0.5 leading without derating. 

Load voltage and bypass line voltage shall be 400VAC, three-phase, four-wire plus ground. Input voltage shall 
be 400VAC, three-phase, four-wire plus ground. The AC input source and bypass input source shall each be a 
solidly grounded wye service. 

The battery shall support the UPS a capacity of ____ kW load for at least _____ minutes at 25°C at startup. 

11.3.2 MModess off Operationn 

The UPS shall operate as an on-line reverse transfer system in the following modes:

AA. NNormal: The UPS inverter continuously supplies the critical AC load. The rectifier draws power from the 
commercial AC source and converts it into DC power for the inverter and the battery charger. The battery
charger maintains the battery in a fully charged and optimum operational condition. The inverter converts
the DC power into clean and regulated AC power which is supplied to the critical load (conditioned line).

BB. EECOO Mode: The critical AC load shall be continuously powered by the bypass with the inverter available to
power the load if the bypass source voltage or frequency exceeds adjustable parameters of power quality.
This feature shall also be available in parallel operation.

CC. BBattery: Upon failure of utility AC power, the critical load shall be powered by the inverter, which, without
any switching, shall obtain its power from the battery plant via the DC-DC converter. There shall be no
interruption in power to the critical load upon failure or restoration of the utility AC source.

DD. RRecharge: Upon restoration of the utility AC source, the rectifier shall supply power to the output inverter
and to the DC-DC converter, which shall simultaneously recharge the batteries. This shall be an automatic
function and shall cause no interruption to the critical load.

EE. BBypass: If the UPS must be taken out of service, the static transfer switch shall transfer the load to the
bypass source. The transfer process shall cause no interruption in power to the critical load. An optional
external wrap-around maintenance bypass shall be used to ensure full isolation of the unit for the service
of internal components while providing safety from arc flash.

FF. OOff--BBattery: If the battery is taken out of service, it shall be disconnected from the DC-DC converter by 
means of an external disconnect circuit breaker. The UPS shall continue to function and meet all the
specified steady-state performance criteria, except for the power outage backup time capability. If multiple
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battery strings are used, each string shall be capable of being electrically isolated for safety during 
maintenance.

GG. Parallell Operation: The UPS shall have the vertical & horizontal scalability option for redundancy or
capacity
1. Vertical Scalability: UPS shall be capable to accommodate additional power modules within the same
rack (limited to its maximum frame capacity) online without dropping the connected load. It shall be
designed based on discrete control logic platform i.e. each power & static switch module shall have its
own intelligent DSP controller to avoid single point of failure.
2. Horizontal Scalability: UPS shall have option to connect the four UPSs in parallel configuration for
redundancy or capacity. Under normal operating conditions, the power delivered to the load will be
equally shared between number of UPS power modules connected to the parallel bus with a tolerance of
5%. In the event of an overload, the system will transfer to the bypass source.

HH. Onlinee Maintenance:: If the UPS needs to be maintained or repaired, all UPS modules & static switch
module in the system should be replaceable online without shutting the system down. Additionally, UPS
should also be equipped with maintenance bypass for full system maintenance.

II. Commonn Battery: UPS shall be capable to support common battery configuration when multiple UPSs are
connected in parallel. In this mode, each UPS can use the same battery to feed the required load.

JJ. Regenn Mode: The UPS rack system shall have the ability to perform self-test for full rated capacity without 
using any external load banks. In this mode, UPS rectifier, inverter and static bypass shall be tested up to
full load capacity without any failure. Power consumption in this mode shall only be full load losses of UPS.

11.3.3 Performancee Requirementss 

The solid-state power components, magnetics, electronic devices and overcurrent protection devices shall 
operate within the manufacturer’s recommended temperature when the UPS is operating at 100% critical load 
and maintain battery charging under either of the following conditions:

Any altitude within the specified operating range ≤1500m elevation.

Any ambient temperature within the specified operating range of 0°C to 40°C

11.3.4 Inputt 

A. Voltage: Input/output voltage specifications of the UPS shall be

Rectifier AC Input: 380/400/415V, three-phase, four-wire-plus-ground

Bypass AC Input: 380/400/415V, three-phase, four-wire-plus-ground

AC Output: 380/400/415V, three-phase, four-wire-plus-ground

AA. Voltagee Range: 305-478 at full at full load; 228 - 478 at 70% derated load conditions without battery
discharge

BB. Frequencyy Range: 40 - 70Hz

CC. Maximumm Inrushh Current: UPS inrush current not to exceed 1.5 times rated input current

DD. Powerr Factor: Minimum 0.99 from 50 to 100% load with nominal input voltage
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EE. CCurrentt Distortioon: < 3% THD at full load input current in double-conversion mode

FF. SSurgee Protection: Sustains input surges of 4kV (Line to ground) without damage as per criteria listed in
EN 61000-4-5: 1995

GG. PPowerr walk--iinn period: selectable 5 through 30 seconds in 5 seconds intervals

11.3.5 AACC Outputt 

A. LLoad Rating: 100% of load rating for any load from 0.5 lagging to 0.5leading

B. VVoltagee Regulation: ±1% RMS average for a balanced, three-phase load

C. VVoltagee Adjustmentt Range: ±5% for line drop compensation adjustable by factory service personnel
D. FFrequencyy Regulation: Synchronized with internal clock: ±0.05%

E. FFrequencyy synchronizationn window: Synchronized to bypass: Nominal ±5% Hz

F. SSystemm EEfficiency: defined as output kW/input kW at rated lagging load power factor; and not less than the
values listed below

IInn Doublee conversionn mode:

95.3% at 100% Load, 

>96% at 75-30% Load, 

95.6%at 20% load, 

IInn Ecoo mode:: Up to 99% 

GG. PPhasee Imbalance:

i. Balanced loads     120° ±1°

ii. 100% unbalanced loads 120° ±1.5°

HH. VVoltagee Transientss (averagee off alll threee phases):

ii. 00--1100%% orr 100--00%

Response Meets IEC 62040-3: 2010 Figure 2 Curve 1, Class 1

Meets ITIC and CBEMA Curve Requirements

iii. 110--1100%% orr 100--110%

Transient Voltage Deviation, RMS 5%

II. OOverloadd att Fulll Outputt Voltage:

iii. 100% continuously

iv. 105% - 110% of full load for 60 minutes

v. 110% - 125% of full load for 10 minutes

vi. 125% - 150% of full load for 60 seconds

11.3.6 GGroundingg 

The UPS chassis shall have an equipment ground terminal.
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1.4 ENVIRONMENTAL CONDITIONS

The UPS shall be able to withstand the following environmental conditions without damage or degradation of 
operating characteristics:

AA. OOperatingg Ambientt Temperature

UPS:  0°C to 40°C

Battery: 25°C ± 3°C

BB. Storage/Transportt Ambientt Temperature

Storage: -40°C ~ +70°C; transportation: -40°C ~ +70°C

CC. Relativee Humidity

0 to 95%, non-condensing

DD. Altitude

≤ 1500m; derate power by 1% per 100m between 1500m and 3000m

EE. Audiblee Noisee Level

70 dBA measured 1m from the surface of the unit
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1.5 SUBMITTALS

11.5.1 PProposall Submittalss 

Submittals with the proposal shall include:

Descriptions of equipment to be furnished, including deviations from these specifications.

System configuration with single-line diagrams.

Detailed layouts of customer power and control connections.

Functional relationship of equipment, including weights, dimensions and heat dissipation.

Information to allow distribution system coordination.

Size and weight of shipping units to be handled by contractor.

11.5.2 OOrderr Submittalss 

Submittals supplied at time of order shall include:

All the documentation presented with the proposal, per Section 1.5.1 above.

Detailed installation drawings including all terminal locations.

Interconnect wiring diagrams showing conduit wiring with terminal numbers for each wire.

11.5.3 UUPSS Deliveryy Submittalss 

Submittals upon UPS delivery shall include:

A complete set of submittal drawings.

Two (2) sets of instruction manuals. Manuals shall include a functional description of the equipment,
safety precautions, instructions, step-by-step operating procedures and routine maintenance 
guidelines, including illustrations.

1.6 WARRANTY

11.6.1 UUPSS Warrantyy 

The UPS manufacturer shall warrant the unit against defects in workmanship and materials for 12 months after 
initial startup or 18 months after the shipping date, whichever comes first.

11.6.2 WWarrantyy –– EEndd User

Warranties associated with items not manufactured by the UPS supplier but included as part of the system 
shall be passed through to the end user.
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1.7 QUALITY ASSURANCE

11.7.1 Manufacturer’s Qualifications

A minimum of 25 years’ experience in the design, manufacture and testing of solid-state UPS systems shall be 
required.

The quality system for the engineering and manufacturing facility shall be certified to conform to Quality 
System Standard ISO 9001 for the design and manufacture of power protection systems for computers and 
other sensitive electronics

11.7.2 FFactoryy Testingg 

Before shipment, the manufacturer shall fully and completely test the UPS unit to ensure compliance
with the specification.

The UPS unit shall be tested at the system-specified capacity. Testing shall be done using load banks
at part-load and the full kW rating of the unit.

Operational discharge and recharge tests to ensure guaranteed rated performance.

System operations such as startup, shutdown and transfers shall be demonstrated.

A certified copy of the test results shall be available for each system as indicated on the order.
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2.0 PRODUCT

2.1 FABRICATION

22.1.1 MMaterialss 

All materials of the UPS shall be new, of current manufacture, high grade and shall not have been in prior 
service except as required during factory testing. All active electronic devices shall be solid-state. All power 
semiconductors shall be sealed. Control logic and fuses shall be physically isolated from power train 
components to ensure operator safety and protection from heat. Minimum estimated life of the major 
components used in the UPS (includes fan & Bus capacitors) shall not be less than 7years.

22.1.2 UUPSS Internall WWiring

Wiring practices, materials and coding shall be in accordance with the requirements of the National Electrical 
Code and applicable local codes and standards. All bolted connections of bus bars, lugs and cables shall be in 
accordance with requirements of the National Electric Code and other applicable standards. All electrical 
power connections shall be torqued to the required value and marked with a visual indicator.

22.1.3 FFieldd Wiringg 

All field wiring power connections shall be to tin-plated copper bus bars for connection integrity. Bus bars shall 
have adequate space to allow two-hole, long-barrel, compression type lugs forming a permanent connection 
between field wiring and field-installed lugs.

Provisions shall be made in the cabinets to permit installation of input, output and external control cabling 
using raceway or conduit. Provision shall be made for top and bottom access to input, output, bypass and DC 
connections. In conformance with the NEC, connection cabinets shall provide for adequate wire bend radius.

22.1.4 CConstructionn andd Mountingg 

The UPS shall be housed in an IP20 enclosure, designed for floor mounting. The UPS shall be structurally 
adequate and have provisions for forklift handling. Maximum cabinet height shall be 2 meters for all UPS range.

22.1.5 CCooliingg 

Forced air cooling shall be provided to ensure that all components are operated well within temperature 
ratings. Airflow shall be controlled according to load demand. If one of the cooling fans experiences a fault, the 
UPS shall be immediately notified of the condition via the user interface and through remote monitoring 
services.

22.2 EEquipmentt 

22.2.1 UUPSS Systemm 

The UPS system shall consist of an IGBT power factor-corrected rectifier, DC-DC converter and three-phase, 
transformer-free T-type inverter, bypass static transfer switch, bypass synchronizing circuitry, protective 
devices and accessories as specified. The specified system shall also include a battery disconnect breaker and 
battery system.
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22.2.2 SSurge Protection

The UPS shall have built-in protection against surges, sags and overcurrent from the AC source. The 
protection shall meet the requirements of IEC/EN 61000-4-5 including:
Level 4 (4kV) (Line to Earth), Level 3 (2kV) (Line to Line) Based on B

22.2.3 OOutputt Protectionn 

The UPS shall be protected against sudden changes in output load and short circuits at the output terminals. 
The UPS shall have built-in protection against permanent damage to itself and the connected load for all 
predictable types of malfunctions. Fast-acting, current-limiting devices shall be used to protect against 
cascading failure of solid-state devices. Internal UPS malfunctions shall cause the module to trip off-line with 
minimum damage to the module and provide maximum information to maintenance personnel regarding the 
reason for tripping off-line. The load shall be automatically transferred to the bypass line uninterrupted for an 
internal UPS malfunction. The status of protective devices shall be indicated on a graphic display screen on 
the front of the unit.

2.3 Components

22.3.1 RRecctifierr 

The term rectifier shall denote the solid-state equipment and controls necessary to convert alternating current 
to regulated direct current to supply the inverter and charge the battery. The DC output of the rectifier shall 
meet the input requirements of the inverter without the battery being connected.

AA. IInputt Currentt Harmonicc Distortion

The rectifier shall actively control and reduce input current distortion over the full operating range of the UPS 
without the need for an additional passive input filter. Input current THD shall be less than 3% at rated load and 
nominal voltage in double-conversion mode.

BB. DDynamicc Currentt Inputt Limitt Reduction

The rectifier, in conjunction with the other UPS controls and circuitry, shall adjust the current demanded for 
battery charging as a function of UPS wattage load and input voltage level.

22.3.2 DDC--DDCC Converterr 

The term DC-DC converter shall denote the equipment and controls to regulate the output of the rectifier to 
the levels appropriate for charging the battery and to boost the battery voltage to the level required to operate 
the inverter. The DC-DC converter shall be solid-state, capable of providing rated output power and, for 
increased performance, shall be a pulse width-modulated design and shall utilize insulated gate bipolar 
transistors (IGBTs). The DC-DC converter shall control charging of the battery. The AC ripple voltage of the 
charger DC shall not exceed 1% RMS of the float voltage.

AA. BBatteryy Recharge

In addition to supplying power for the load, the rectifier/charger shall be capable of supplying a minimum of 
15% of the module full load power rating for recharging the battery. The battery recharge rate capability shall 
be sufficient to replace 95% of the battery discharge power within ten (10) times the discharge time while 
running at 95% of full load at nominal voltage, provided that the battery can accept recharge at that rate. After 
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the battery is recharged, the rectifier/charger shall maintain the battery at full charge until the next emergency 
operation.

BB. BBatteryy Equalizee Charge

A manually initiated equalize charge feature shall be provided to apply an equalize voltage to the battery. The 
duration of equalize charge time shall be adjustable from 8 to 30 hours. A method shall be available to 
deactivate this feature for valve regulated battery systems.

CC. SStopp Batteryy Chargingg Function

Battery charging may be stopped by a shunt trip of the battery cabinet breaker when over temperature is
sensed in the battery cabinet, on generator or when environmental contact is closed.

DD. OOvervoltagee Protection

There shall be DC overvoltage protection so that if the DC voltage rises to the pre-set limit, the UPS shall shut 
down automatically and initiate an uninterrupted load transfer to bypass or shall disconnect the battery via the 
DC breaker(s) in the battery string.

EE. TTemperature--CCompensatedd Charging

The UPS shall adjust the battery charging voltage based on the battery temperature reported from external
battery temperature sensors. When multiple sensors are used, the voltage shall be based on the average
temperature measured. Excessive difference in the temperature measurements shall be reported and the
charging voltage adjusted to protect the batteries from excessive current.

FF. BBatteryy Loadd Testing

The UPS shall be capable of performing battery load testing under operator supervision. To accomplish this, 
the rectifier shall reduce charging voltage to force the batteries to carry the load for a short time. If the curve of 
battery voltage drop indicates diminished battery capacity, the UPS shall display an alarm message. If the 
voltage drop indicates battery failure, the UPS shall terminate the test immediately and annunciate the 
appropriate alarms.

22.3.3 IInverterr 

The term inverter shall denote the equipment and controls to convert direct current from the rectifier or 
battery via the DC-DC converter to precise alternating current to power the load. The inverter shall be solid-
state, capable of providing rated output power and, for increased performance; the inverter shall be a pulse-
width-modulated design and shall utilize insulated gate bipolar transistors (IGBTs). To further enhance reliable 
performance and efficiency, the inverter shall not require an inverter output series static switch/isolator for the 
purposes of overload or fault isolation or transfers to bypass.

AA. OOverloadd Capability

The inverter shall be able to sustain an overload across its output terminals while supplying full rated voltage of 
up to 150% for 60 seconds. The inverter shall be capable of at least 200% current for short-circuit conditions 
including phase-to-phase, phase-to-ground and three-phase faults. After the fault is removed, the UPS shall 
return to normal operation without damage. If the short circuit is sustained, the load shall be transferred to the 
bypass source and the inverter shall disconnect automatically from the critical load bus.

AA. OOutputt Frequency

The inverter shall track the bypass continuously, providing the bypass source maintains a frequency of 
Nominal ±5% Hz
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BB. PPhase--tto--PPhasee Balance

The inverter shall provide a phase-to-phase voltage displacement of no worse than ±1.5˚with a 100% 
unbalanced load.

CC. IInverterr Faultt Sensingg andd Isolation

The UPS shall be provided with a means to detect a malfunctioning inverter and isolate it from the critical load 
bus to prevent disturbance of the critical load voltage beyond the specified limits.

DD. BBatteryy Protection

The inverter shall be provided with monitoring and control circuits to protect the battery system from damage 
due to excessive discharge. Inverter shutdown shall be initiated when the battery voltage has reached the end 
of discharge voltage. The battery end-of-discharge voltage shall be calculated and automatically adjusted for 
partial load conditions to allow extended operation without damaging the battery. Automatic shutdown based 
on discharge time shall not be acceptable.

22.3.44 IInverterr Bypasss Operationn 

When maintenance is required or when the inverter cannot maintain voltage to the load due to sustained 
overload or malfunction, a bypass circuit shall be provided to isolate the inverter output from the load and 
provide a path for power directly from an alternate AC (bypass) source. The UPS control system shall 
constantly monitor the availability of the inverter bypass circuit to perform a transfer. The inverter bypass 
circuit shall consist of a continuous duty bypass static switch and an overcurrent protection device to isolate 
the static bypass switch from the bypass utility source. The bypass static switch shall denote the solid-state 
device incorporating SCRs (silicon controlled rectifiers) that can automatically and instantaneously connect 
the alternate AC source to the load.

AA. SStaticc Bypasss Switchh Rating

The static bypass switch shall be rated for continuous duty operation at full rated load for highest reliability 
without the use of mechanical devices as used with a momentary rated device.

BB. MManuall Loadd Transfers

A manual load transfer between the inverter output and the alternate AC source shall be initiated from the 
control panel. Manually initiated transfers shall be make-before-break, utilizing the inverter and the bypass 
static switch.

CC. AAutomaticc Loadd Transfers

An automatic load transfer between the inverter output and the alternate AC source shall be initiated if an 
overload condition is sustained for a period in excess of the inverter output capability or due to a malfunction 
that would affect the output voltage. Transfers caused by overloads shall initiate an automatic retransfer of the 
load to the inverter only after the load has returned to a level within the rating of the inverter source and the 
alarm has been acknowledged.

DD. MMomentaryy Overloads

In the event of a load current inrush or branch load circuit fault in excess of the inverter rating, the bypass 
static switch shall connect the alternate AC source to the load for at least 100 milliseconds, allowing up 
to >400% of the normal rated output current to flow. Output voltage shall be sustained to the extent the 
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alternate AC source capacity permits. If the overload condition is removed before the end of the 100-
millisecond period, the bypass static switch shall turn Off and the load shall remain on inverter power. If the 
overload remains, then a transfer to the alternate AC source is to be completed.

EE. BBackk--FFeedd Protection

As required by IEC/EN 62040-1, the static transfer switch shall not back-feed UPS power to the bypass
distribution system while the UPS is operating on battery during a bypass power outage. The purpose of this
requirement is to prevent the risk of electrical shock on the distribution system when the normal source of
power is disconnected or has failed. If a shorted SCR is detected, the static transfer switch shall be isolated by
an external contactor based circuit breaker and an alarm message shall be annunciated at the UPS control
panel. The load shall remain on conditioned and protected power after detection of a shorted SCR and
isolation of the bypass static switch.

FF. AActive ECO--MMode

When selected, this mode of operation shall transfer the load to the bypass source and maintain it there as long 
as the bypass source frequency, slew rate and voltage are within the adjusted operating parameters. While in 
this mode, the inverter shall remain operating to demonstrate the ability to instantaneously assume the load 
without interrupting the output voltage. Should the bypass source go outside the adjusted limits, the bypass 
static switch shall turn Off, isolating the load from the bypass while the inverter assumes the full critical load. 
The load shall be transferred from the bypass source to the inverter while maintaining the output voltage 
within the ITIC and CBEMA curves. There is provision to activate this function via touch screen display.
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22.3.5 DDisplayy andd Controls 

AA. UUPSS Controll Panel

Each UPS module shall be equipped with a Touch screen, graphical LCD display. This shall automatically 
provide all information relating to the current status of the UPS as well as display metered values. The display 
shall be menu-driven, permitting the user to easily navigate through operator screens. The flexibility shall also 
be provided to change the display arrangement and information displayed as per the user requirement.

BB. LLogic

UPS system logic and control programming shall reside in a microprocessor-based control system with 
nonvolatile flash memory. Rectifier, inverter and system control logic shall utilize high-speed digital signal 
processors (DSPs). CAN bus shall be used to communicate between the logic and the User Interface as well as 
the options. Switches, contacts and relays shall be used only to signal the logic system as to the status of 
mechanical devices or to signal user control inputs. Customer external signals shall be isolated from the UPS 
logic by relays or optical isolation.

CC. MMeteredd Values

A microprocessor shall control the display and memory functions of the monitoring system. All three phases of
three-phase parameters shall be displayed simultaneously. All voltage and current parameters shall be
monitored using true RMS measurements for accuracy to ±3% of voltage, ±5% AC current. The following
parameters shall be displayed:

Input voltage, line-to-line

Input current per phase

Input frequency

Input Power factor

Battery voltage

Battery charging/discharging current

Output voltage, line-to-line

Output frequency

Bypass input voltage, line-to-line

Bypass input frequency

Load current

Load real power (kW), total and percentage

Load apparent power (kVA), total and percentage

Load percentage of capacity

Battery temperature, each battery string 

Battery state of charge

Real time efficiency curve

DD. PPowerr Floww Indications

A power flow diagram shall graphically depict whether the load is being supplied from the inverter, bypass or
battery and shall provide, on the same screen, the status of the following components:

AC Input Circuit Breaker (optional)
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Battery Circuit Breaker, each breaker connection of complete battery complement, complete
disconnection and partial connection (one or more, but not all breakers open.)

Maintenance Bypass Status

EE. MMainn Displayy Screen

The following UPS status messages shall be displayed:

Rectifier (Off / Soft Start / Main Input On / Battery Input On)

Input Supply (Normal Mode / Battery Mode / All Off)

Battery Self-Test (True / False)

Input Disconnect (Open / Closed)

EPO (True / False)

Charger (On / Off)

Output Disconnect (Open / Closed)

Maint. Disconnect (Open / Closed)

Bypass Disconnect (Open / Closed)

Inverter (Off / Soft Start / On)

Bypass (Normal / Unable to Trace / Abnormal)

Output Supply (All Off / Bypass Mode / Inverter Mode / Output Disable)

Inverter On (Enable / Disable)

FF. HHMII Controll Buttons

Buttons shall be provided to start and stop the inverter. A pop-up message requesting confirmation shall be
displayed whenever a command is initiated that would change the status of the UPS. Other buttons shall be
provided to reset faults and silence the alarm buzzer.

GG. EEventt Log

This menu item shall display the list of events that have occurred recently while the UPS was in operation. The
Event Log shall store min of 1000 events, with the oldest events being overwritten first if the log’s capacity is
reached.

HH. BBatteryy Statuss Indicator

A battery status indicator shall display DC alarm conditions, temperature, battery state of charge, the present
battery voltage, total discharge time, status of last battery test and battery time remaining during discharge.

The UPS shall provide the operator with controls to perform the following functions:

Configure and manage manual battery test.

Modify test duration and minimum voltage

Start battery test

Monitor test status and progression

Stop battery test

Battery test status
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II. AAlarms

The following alarm messages shall be displayed:

Mains Voltage Abnormal

Mains Under voltage

Mains Freq. Abnormal

Charger Fault

Battery Reversed

No Battery

Parallel Comm. Fail

Bypass Unable To Track

Bypass Abnormal

Inverter Asynchronous

Fan Fault

Control Power Fail

Unit Over Load

System Over Load

Bypass Phase Reversed

Transfer Time-Out

Load Sharing Fault

Bypass Over Current.

JJ. CControls

System-level control functions shall be:

Start Inverter (and transfer to inverter)

Stop Inverter (after transferring to bypass)

Startup Screen

Battery Test Set Point Adjustment

Configure Manual Battery Test

Initiate Manual Battery Test

System Settings (Time, Date, Language, LCD Brightness, Password, Audio Level)

Alarm Silence Command

Fault Reset Command

ECO mode

KK. MManuall Procedures

Load Transfers: HMI buttons (START INVERTER, STOP INVERTER) shall provide the means for the
user to transfer the load to bypass and back on UPS.
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22.3.6 SSelf--DDiagnostics

Event Log File - The control system shall maintain a log of the event conditions that have occurred
during system operation. Each log shall contain the event name, event time/date stamp and a set/clear
indicator.

22.3.7 RRemotee Monitoringg andd Integrationn Capabilitiess 

A. 2244 XX 77 remottee monitoringg services: The UPS manufacturer shall provide as an optional service, which
provides 24x7 continuous monitoring of events and parametric data, event and data analysis reports and
dispatch of factory trained field service personnel. The UPS shall be able to initiate periodic and critical event-
driven communication with a remote service center to transfer event and parametric data for analysis and
action. The remote service center shall be staffed with factory-trained service personnel who can receive,
analyzing and interpreting the communicated events and data. In case any anomalies, the remote service
center personnel shall dispatch factory-trained field service personnel with necessary tools & accessories to
the location of the UPS to fix the problem.

B. CCommunicationn Cards: The UPS can be equipped with following communication card(s) including:

Optional Communication card- shall provide Web access, environmental sensor data, and third-party
customer protocols for the UPS and manage a wide range of operating parameters, sending data over 
ethernet networks via secure HTTPS protocol and alarms and notifications via SNMP traps or Modbus
protocol. It also shall be capable to integrate with any existing building management system.

Optional Software- shall be provided to support the monitoring of multiple no of UPS systems at single
console platform

RRelayy card: Dry contact outputs shall be provided for Summary Alarm, Bypass Active, Low Battery and
AC Input Failure.

C. CCustomerr Inputt Contacts: The UPS shall have four discrete input contacts available for the input and
display of customer-provided alarm points or to initiate a pre-assigned UPS operation. Each input can be
signaled by an isolated, external, normally open contact.

When an assembly is selected as a pre-assigned UPS operation, the following actions shall be initiated:

On Generator— Provides selectable choices to enable or disable battery charging, and enable or
disable ECO Mode operation while on generator.
Transfer to Bypass—Manual command to transfer from inverter operation to static bypass operation.

Fast Power Off—Emergency Module Off (EPO) command to stop UPS operation.

Acknowledge Fault—Acknowledge a UPS alarm condition and present faults will be reset.

Bypass/Inverter Off—Emergency Power Off (EPO) command to stop UPS operation.

External Maintenance Bypass Breaker (MBB) status (open or closed)

22.3.8 BBatteryy Disconnectt Breakerr 

The battery cabinet shall have a properly rated circuit breaker to isolate it from the UPS. This breaker shall be 
in a separate enclosure or in a matching battery cabinet. When this breaker is open, there shall be no battery 
voltage in the UPS enclosure. The UPS shall be automatically disconnected from the battery by a shunt trip of 
the battery cabinet breaker when signaled by other control functions.
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22.3.9 BBatteryy Plant 

The battery plant shall comply with the following specifications: 

VValve--RRegulated,, Sealedd Celll Batteryy Systemm onn Rackk 

The battery shall be a lead-acid, sealed maintenance free type with a one-year full warranty 

RRatingss 

Backup time: ____ minutes

Load kW: ____kW

Racks shall be ____-tier.

EElectrolytee Immobilizationn 

The battery shall utilize absorbent glass mat (AGM) technology to immobilize electrolyte.

AAlloyss 

Grids shall be manufactured of lead-calcium alloys to assure long life and consistently low gassing rate over 
the entire service life; all internal wetted parts shall be of similar non-antimonial alloy to preclude interfacial 
corrosion at the bonded area.

PPlatess 

Both positive and negative plates shall be of the flat pasted plate design to ensure highly reliable electrical 
performance throughout the life of the battery.

TTerminalss 

All batteries shall include copper inserted terminal posts allowing connector torque of 11Nm for M6, 13Nm for 
M8 and copper-to-copper interface with the intercell connector (except for flashing). Terminal posts shall be 
of sufficient strength to support normal inter-tier or inter-step cabling without additional bracing.

CContainerr 

The cell container and cover shall be of a flame-retardant material with an oxygen index of at least 28. The cell 
cover shall include a low-pressure release vent. All cells larger than .25 kW/cell (15-minute rate to 1.67 volts per 
cell) shall include an integral flash arrestor.

IIntercelll Connectionss 

For each bolted connection, tin-plated copper connectors and corrosion-resistant bolts shall be provided; 
interconnecting hardware shall be sized so as to permit discharge at the maximum published rate while 
allowing no more than 30 mV of voltage drop between adjacent units at the one-minute rate to 1.75 volts per 
cell (VPC). Along with the necessary hardware, the supplier shall furnish terminal connection coating 
compound if required by the battery manufacturer.

MManufacturingg Controlss 

Each cell shall be clearly identified as to cell type, voltage and capacity as well as manufacturing control group 
for future quality assurance traceability. All cells in the battery shall be tested to verify 100% system capacity. 
The equipment shall be designed and manufactured under a quality assurance program that is controlled and 
documented by written policies, procedures or instructions and that shall be carried out throughout the 
performance of the work. The quality control assurance program and testing shall conform to the applicable 
standards/ISO 9001 and JIS standard.
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22.3.10 OOptionall Accessoriess andd Featuress 

AA. LLoadd Buss Sync

The Load Bus Sync (LBS) shall enable two independent single-module UPS units to stay in sync when 
operating on battery or unsynchronized input sources. The LBS shall determine the master and slave 
relationship between UPS units. The LBS shall be installed within each single-module UPS.

BB. SSeismicc Anchoragee Kits

Seismic anchorage kits shall be provided with the UPS unit, and if included the optional matching battery 
cabinet, for use in seismic restraint as required for IBC 2012 or OSHPD certification
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3. EXECUTION

3.1 FIELD QUALITY CONTROL

The following inspections and test procedures shall be performed by factory-trained field service personnel 
during the UPS startup.

AA. VVisuall IInspection
Inspect equipment for signs of damage.
Verify installation per drawings supplied with installation manuals or submittal package.
Inspect cabinets for foreign objects.
Verify that neutral and ground conductors are properly sized and configured per OEM requirements

as noted in OEM drawings supplied with installation manuals or submittal package.
Inspect each battery jar for proper polarity.
Verify that all printed circuit boards are configured properly.

BB. MMechanicall Inspection
Check all control wiring connections for tightness.
Check all power wiring connections for tightness.
Check all terminal screws, nuts and/or spade lugs for tightness.

CC. EElectricall Inspection
Check all fuses for continuity.
Confirm input and bypass voltage and phase rotation are correct.
Verify control transformer connections are correct for voltages being used.
Ensure connection and voltage of the battery string(s).

3.2 UNIT STARTUP

Energize control power.

Perform control/logic checks and adjust to meet OEM specification.

Verify DC float and equalize voltage levels.

Verify DC voltage clamp and overvoltage shutdown levels.

Verify battery discharge, low battery warning and low battery shutdown levels.

Verify fuse monitor alarms and system shutdown.

Verify inverter voltages and regulation circuits.

Verify inverter/bypass sync circuits and set overlap time.

Perform manual transfers and returns.

Simulate utility outage at no load.

Verify proper recharge.
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3.3 MANUFACTURER’S FIELD SERVICE

AA. Servicee Personnel

The UPS manufacturer shall directly employ a nationwide service organization, consisting of factory-trained 
field service personnel dedicated to the startup and maintenance of UPS and power equipment.

The manufacturer shall provide a national dispatch center to coordinate field service personnel schedules. One 
toll-free number shall reach a qualified support person 24 hour a day, 7 days a week and 365 days a year. If 
emergency service is required, on-site response time shall be 4 hours or less within 150 miles of a Services 
center.

Two local customer engineers shall be assigned to the site with a regional office as a backup. Escalation 
procedures shall be in place to notify Power Technical Support if a site is not functioning within 24 hours. 

BB. Automatedd Sitee Monitoring

The UPS manufacturer shall provide as an option an automated site monitoring service. This service shall be 
staffed by a qualified support person 24 hour a day, 7 days a week and 365 days a year. At the detection of an 
alarm within the UPS, the controls shall initiate communication with the monitoring service. The monitoring 
service shall be capable of interpreting the communicated alarms to allow dispatch of a service engineer.

CC. RReplacementt Partss Stocking

Parts shall be available through an extensive network to ensure round-the-clock parts availability throughout 
the country.

Spare parts shall be stocked by local field service personnel with backup available from national parts centers 
and the manufacturing location. A Customer Support Parts Coordinator shall be on call 24 hours a day, 7 days a 
week, 365 days a year for immediate parts availability.

D. MMaintenancee Contracts

A complete offering of preventive and full-service maintenance contracts for both the UPS system and battery 
system shall be available.
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UNINTERRUPTIBLE POWER SYSTEM TECHNICAL DATA:

Make

Model

AA 
 GGenerall Characteristicss SSupplierss Dataa 

1 Continuous duty three phase online, double conversion uninterruptible power system 
(UPS); The UPS shall utilize a standard 5U size rack mountable power module & 
scalable array architecture

2 Hot swappable power module should have its own controller and contains a full rated 
rectifier, full rated inverter, & battery charging circuit.

3 UPS comprises a user replaceable centralized continuous duty hot swappable bypass 
static switch module

4 All switches including input. Output, bypass, and maintenance bypass shall be 
provided within the UPS frame

BB SSystemm Characteristicss 

Item Unit Specifications

Dimensions,  

W × D × H

mm 250kVA – 1000 X 1000 X 2000

400kVA – 1400 X 1000 X 2000

6OOKVA - 1800 X 1000 X 2000

Weight kg Specify 

Noise within 1m dBA Not more than 70

Operating temperature °C 0 ~ 40

Relative humidity RH 1500 above sea level

Efficiency @ Double 

conversion mode

% >95.3% @ 100% Load ;>96% @ 50-75% Load; 

95.6% @ 25% Load;>93.5% @ 10% Load

Efficiency @ Eco mode % >99% @ 50-100% Load

Protection degree, IEC 

(60529) 

N/A IP20 

 C IInputt CCharacteristicss 

Rated AC input voltage Vac 380/400/415 (3-phase and sharing neutral with 

the bypass input)
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Input voltage tolerance Vac 305-478 at full at full load; 228 - 478 at 70%

derated load conditions without battery 

discharge 

Frequency Hz 50/60 (tolerance: 40Hz ~ 70Hz)

Power factor kW/kVA 0.99 (25-100% Load)

Maximum Input current A rated 

(maximum)

Specify

Harmonic current 

distortion

THDI% <=3 @Full load

 D IIntermediatee DCC Circuit

Battery bus voltage Vdc Specify

Total Battery Capacity 

(as per above backup 

time)

AH Specify

Max. battery charging 

current 

A Specify

Charging Mode Constant current and constant voltage 

Float voltage V/cell(VRLA) 2.25V/cell (selectable from 2.2V/cell to 2.3V/cell)

Temperature 

compensation

mV/°C/cl -3.0 (selectable from 0 to -5.0 around 25°C or 

30°C, or inhibit)

Ripple voltage % V float ≤1

Ripple current % C10 ≤5

 E UUPSS Outputt characteristicss 

Rated AC voltage Vac 380/400/415 (three-phase four-wire, with neutral 

reference to the bypass neutral)

Frequency Hz 50

Overload % 110% for 60min

125% for 10min

150% for 1min

>150% for 200ms

Non-linear load 

capability

% 100%

Steady state voltage 

stability

% ±1 (balanced load)
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Transient voltage 

response

% ±5

Total harmonic voltage % <1 (linear load), <3 (non-linear load)

Synchronization 

window

Hz Rated frequency ±2Hz 

Slew rate (max 
change rate of 
synchronization 
frequency)

Hz/s 0.6

FF BBypasss Inputt CCharacteristicss 

Rated AC voltage Vac 380/400/415, three-phase four-wire, sharing 
neutral with the rectifier input and providing 
neutral reference to the output

Overload % >400% for 100ms

Frequency Hz 50/60

Transfer time 
(between bypass and 
inverter)

ms Synchronous transfer: ≤ ms 

Asynchronous transfer (default): 20ms 
(50Hz)

Bypass voltage 
tolerance

%Vac Upper limit: +10, +15 or +20, default: +15

Lower limit: -10, -20, -30 or –40, default: -20

Bypass frequency 
tolerance

% ±10 or ±20, default: ±10

 G CConformityy aandd SStandardss 

General and safety 
requirements for 
UPS used in operator 
access areas

EN 50091-1-1/IEC 62040-1-1/AS 62040-1-1 

Electromagnetic 
compatibility (EMC) 
requirements for 
UPS 

EN 50091-2/IEC 62040-2/AS 62040-2 (C3)

Method of specifying 
the performance and 
test requirements of 
UPS 

EN 50091-3/IEC 62040-3/AS 62040-3 

(VFI SS 111)
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© 2018 by Vertiv Co. 
All rights reserved throughout the world.       
Specifications subject to change without notice. 

Vertiv Co. 
 Web site: www.Vertivco.com 

    Please contact to local Vertiv representative for any further details. 
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SPM MONITORING MODULE
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OUTPUT TERMINALS
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Liebert® EXL S1

Beyond the Power Revolution

100kW - 1200kW 

®
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Liebert® EXL S1 from 100 to 1200 kW

Liebert EXL S1, the new generation of 

80-NET UPS, delivers unsurpassed 

performance to medium-large data 

centers as a result of proven track 

record, successes, a reliable large 

installed base and more than 10 years of 

acquired experience with the 80-NET 

technology.

The new Liebert  S1 is a monolithic 

product that features a transformer-free 

design with a full IGBT three-level 

topology. It provides extraordinary 

features, including a double conversion 

efficiency of up to 97%, further improved 

to 99% with the dynamic online mode. 

Moreover, the intelligent paralleling 

optimizes efficiency at partial load, 

achieving superior running cost savings 

as well as reduced TCO and CO2

emissions.

Extraordinary double conversion 

efficiency up to 97%

Dynamic Online mode for 

highest availability and up to 

99% efficiency

Intelligent ECO mode efficiency 

above 99%

Intelligent paralleling feature 

optimizes efficiency at partial 

load

Maximized active power at unity 

power factor

Compact footprint for optimum 

space utilization

Backward compatibility with 

previous 80-NET generation

Li-ion battery option to adapt to 

all scenarios

Optional integrated backfeed 

protection

HIGHLIGHTS

Liebert® EXL S1 the New T-free Monolithic UPS Generation Delivering Secure Power and 

Maximized Energy Saving

Liebert EXL S1 can operate with both 

standard VRLA and new Li-ion batteries 

thus adapting to all possible 

requirements in terms of runtime, life 

expectancy and TCO, and showing 

extreme flexibility.

Furthermore, its higher power density in 

a minimum footprint optimizes the 

availability of IT space and reduces 

related costs.

Liebert EXL S1, available from 100 to 

1200 kW, delivers secure power while 

providing first class load protection and 

maximum energy saving for mission 

critical applications.

WORLDWIDE

>2.5
GW
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Liebert®  EXL S1 from 100 to 1200 kW

Capacity & Installation Flexibility from 100 kW up to 9.6 MW

Liebert® EXL S1 features a transformer-

free design with full IGBT three-level 

double conversion technology, providing 

extraordinary savings on installation and 

running costs, while at the same time 

delivering first class load protection.

Liebert EXL S1 also features a full IGBT 

three-level rectifier allowing for electrical 

infrastructure cost saving, reducing the 

size of gensets, circuit protection, 

cabling and transformers.

Flexibility and Compatibility

Liebert EXL S1 can be fully adapted to 

meet diverse system requirements in 

terms of power capacity and redundancy 

allowing for different system designs, 

thus ensuring maximum flexibility:

 Output Power Factor up to 1

 No power derating from 0.4 lagging to 

0.7 leading

 Optimum space/power ratio

Maximized active power, high 

efficiency and complete 

compatibility for modern, mission 

critical IT loads.

Features and Performance

 Transformer-free design

 Full IGBT three-level NPC2 

topology

 Excellent input performances:

 - PF > 0.99

 - THDi < 3%

 Automatic output power upgrade 

of up to +10%

 Three and four wire electrical 

compatibility

 Centralized and distributed 

parallel capabilities

 Seismic compliance
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Liebert® EXL S1 delivers an outstanding 

double conversion efficiency of up to 

97%, which further increases up to 99% 

with the dynamic online mode, 

consequently reducing operating costs 

and energy dissipation (kW) to a 

minimum. This significantly minimizes 

the consumption of the cooling system, 

providing an overall TCO reduction and 

rapid payback time.

Furthermore, through its intelligent ECO 

mode efficiency and the intelligent 

paralleling feature Liebert EXL S1 can 

optimize efficiency even at partial load 

achieving additional superior cost 

savings.

Improved Efficiency 

Liebert EXL S1 levels of efficiency and 

consequent electricity cost savings can 

be attribuited to:

 Latest generation IGBT

 Adoption of a three-level NPC2 

topology for both rectifier and inverter

 DC controlled fan speed

 Intelligent paralleling mode

 Advanced digital technology and fast 

transfer

The seamless activation of Liebert EXL 

S1’s functioning modes ensures the 

highest level of efficiency without 

compromising power quality and 

availability.

The dynamic online mode ensures Class 

1 output performance under most 

stringent conditions:

 Network fault (voltage variation, high/

low impedance mains failures)

 Load fault (short circuit downstream of 

the UPS)

 Type of load connected (PDU 

transformer)

The unit is able to discriminate between 

various types of interferences and 

rapidly respond, while at the same time 

ensuring compatibility with downstream 

equipment such as servers, 

transformers, STS or mechanical loads.

Dynamic Online mode: No more 
availability tradeoff with efficiency

Dynamic Online mode is the latest high 
efficiency mode of operation offered by 
Vertiv, developed for those that do not 
want to trade off any level of availability 
for incremental gains in efficiency.

Dynamic Online mode enables 
operating efficiency up to 99% without 
sacrificing availability. In fact, while in 
this mode, the inverter can 
instantaneously assume the load and 
maintain the output voltage within the 
IEC 62040 Class 1 specification, thus 
offering the same level of availability 
typically achieved in a double conversion 
operating mode.

Dynamic Online mode is therefore able 
to combine the superior availability of a 
double conversion operating mode with 
the excellent energy cost savings of a 
high efficiency mode for a reduced total 
cost of ownership.

Dynamic Online, High Efficiency & 
Power Conditioning (VI)

Compensates the load THDi, PF and 

main sags and swells, ensuring fast 

transfer output performance.

Maximum Energy Saving (VFD)

Detects when conditioning is not 

required and allows the energy flow to 

passthrough he bypass line.

Maximum Power Control (VFI) 

Provides the highest level of power 

conditioning and protects the load  

from all electrical network disturbances.

Manual Bypass

Static Bypass

Rectifier

LOAD

Power
interface

Batteries

Inverter

Manual Bypass

Static Bypass

Rectifier

LOAD

Power
interface

Batteries

Inverter

Batteries

Manual Bypass

Static Bypass

Rectifier

LOAD

Power
interface

Inverter

NEW CONTROL MODE

DYNAMIC ONLINE MODE
(VI with VFI support)

Maximum Availability with Class 1 UPS

Up to 99% Efficiency

TYPICAL FUNCTIONING MODES OF A UPS SYSTEM

DOUBLE CONVERSION MODE (VFI) ECO MODE (VFD)

Maximum Availability with Class 1 UPS Can’t ensure perfect power quality

Highest level of energy up to 97% Above 99% Efficiency
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Liebert®  EXL S1 from 100 to 1200 kW

Liebert® EXL S1 Intelligent Paralleling 

Feature

Activating the intelligent paralleling 

feature optimizes efficiency at partial 

load, thus achieving superior running 

cost savings. Enabling this feature allows 

the system to automatically adapt 

capacity to meet immediate load 

requirements by switching excess units 

to standby mode, while ensuring 

continued system availability. 

Furthermore, the Intelligent Paralleling 

feature allows each Liebert EXL S1 unit 

to operate in standby mode for the same 

amount of time, ensuring an equal life-

span of module components.

This intelligent paralleling feature further 

maximizes Liebert EXL S1’s double 

conversion efficiency at partial load and 

allows for an overall energy dissipation 

and TCO reduction.

Intelligent Paralleling

65%

33%

100%

95%

90%

85%

80%

0 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Efficiency (%)

Load (%)

Liebert EXL S1 Intelligent 

Paralleling: two units at 65% load 

each = 96.8% efficiency

Four units at 33% load each = 96% 

efficiency.

Liebert EXL S1 AC/AC efficiency with Intelligent Paralleling feature
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MSS

Parallel Configurations

The Liebert® EXL S1 can be connected with up to 8 units in parallel, where single units can be serviced while the remaining units 

continue to power the load. A Liebert EXL S1 unit continues to operate even while it’s being upgraded to a parallel system due to 

the upgrade occurring via software settings. Furthermore, Liebert EXL S1 is backward compatible with the previous 80-NET 

generation, so as to facilitate any legacy system power upgrade. Liebert EXL S1 can support both distributed and centralized 

parallel configurations providing maximum energy saving via double conversion and intelligent ECO mode, allowing to operate with 

a system efficiency of up to 99%.

Distributed Parallel Configuration

Paralleling single Liebert EXL S1 units 

offers advanced scalability. In a 

distributed parallel configuration, each 

unit has a dedicated static bypass 

switch, providing parallel operation 

without the need for a system control 

cabinet, thus reducing initial installation 

costs. 

Centralized Parallel Configuration

With the Liebert EXL S1’s centralized 

parallel configuration, the internal static 

bypass switch of each unit is disabled 

and an external Main Static Switch 

(MSS) rated for the desired maximum 

capacity, is installed. Therefore, the 

reserve supply to the loads operates via 

one central piece of equipment (MSS). 

The MSS can easily be integrated into 

any switchgear, thus simplifying cabling 

and installation. System level commands 

are given to the MSS via its integrated 

touch screen display.

Liebert EXL S1 distributed parallel configuration, with 8 UPS units in parallel

Liebert EXL S1 centralized parallel configuration, with MSS plus 8 UPS units in parallel

AC Bypass

AC 

Mains

AC 
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AC 

Mains

AC 
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AC 
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Load

Load

AC 
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AC 

Bypass

AC 
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AC 
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AC 
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Liebert®  EXL S1 from 100 to 1200 kW

Bypass Input

Voltage and frequency measurements.

Mains Input

Current, voltage and frequency values of 

the three input phases.

Warning/fault

Alerts of anomalies on bypass, rectifier, 

inverter, booster/charger, battery and 

load.

Events log

Date and time of important UPS events, 

alarms and other warnings.

Measurements

Voltage, current and frequency values of 

each internal functional block.

User Interface and Advanced Diagnostic 

Liebert® EXL S1 makes your mission 

critical space a peaceful place 

through its advanced diagnostic 

capability, measuring and logging, 

enhanced event analysis as well as 

an intelligent colored multi-language 

touch screen display.

Liebert EXL S1 advanced DSP 

control platform together with the 

patented Vector Control technology 

enables increased performance of 

three-level power converters and real 

time control of output power quality, 

guaranteeing continuous operation 

and premium protection for your 

customer’s business.

Battery

Status/values including temperature, cell 

voltage, capacity run time and testing.

Vertiv™ LIFE™ Services

Status of Vertiv LIFE Services

connections and calls.

Tools

LCD settings and language selection.

Output

Voltage, current, frequency, 

and battery measurements.
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Neutral Carbon Footprint

Liebert® EXL S1’s new generation architecture has been designed to reduce 

energy and heat dissipation, consequently minimizing the demand and 

consumption of air conditioning systems. 

The combination of these factors, coupled with a double conversion efficiency 

of up to 97%, reduces CO2
 emissions to a minimum. This contributes to 

ensuring that your customers’ data centers are a step closer to meeting the 

industry’s environmental and efficiency compliance standards.

Reduced TCO

950 tons
of CO2 saved every year

Double Conversion 

Efficiency

Advanced control diagnostic, excellent 

operating efficiency, intelligent 

paralleling feature, minimum footprint 

and high energy density make Liebert 

EXL S1 the perfect UPS to deliver secure 

power to all mission critical applications, 

maximum energy saving and rapid 

return on investment.

Liebert EXL S1 provides system capacity 

from 100 kW up to 9.6 MW which can be 

adapted according to diverse design 

requirements in terms of flexibility, 

redundancy and system reliability.

Furthermore, its high power density in a 

minimum space allows customers to 

maximize the number of racks and 

servers housed in their data center, thus 

granting more space for IT equipment.

The Liebert EXL S1 technology, has 

brought extraordinary benefits in terms of:

 Zero impact on upstream 

infrastructure

 Perfect compatibility with modern 

mission critical loads

 Enhanced performances for maximum 

energy saving

 CO2 emission reduction

 Maximum system flexibility for all 

installations

 Reduced TCO

CO297%
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Liebert®  EXL S1 from 100 to 1200 kW

The Vertiv™ LIFE™ Services Remote 

Diagnostic and Preventive Monitoring 

provides early warning of UPS conditions 

and out of tolerances. This allows 

effective proactive maintenance, fast 

incident response and remote trouble 

shooting, giving customers complete 

security and peace of mind. With Vertiv 

LIFE Services you will benefit from: 

Uptime Assurance

Constant monitoring of UPS parameters, 

thus maximizing the system’s availability.

First Time Fix Rate

Pro-active monitoring and data 

measuring ensure that when our 

customer engineers are dispatched 

on-site, they arrive prepared for first 

time resolution.

Proactive Analysis 

From Vertiv LIFE Services centers, our 

experts proactively analyze the data and 

trends of your equipment, to recommend 

actions to ensure their best performance. 

Minimized Total Cost of Ownership 
of Your Equipment

The continuous monitoring of all 

relevant parameters in turn maximizes 

unit performance, reduces on-site 

maintenance and extends the life of  

your equipment.

Fast Incident Response

Vertiv LIFE Services allows for 

immediate definition of the best course 

of action, as a result of the regular 

communication between your Liebert® 

EXL S1 system and our Vertiv LIFE 

Services centers.

Reporting 

You will receive a comprehensive report 

detailing the working order of your 

equipment and its operational 

performance.

Vertiv™ LIFE™ Services Remote Diagnostic and Preventive Monitoring 

Vertiv's service program is designed to ensure that your critical power protection system is 

maintained in an optimum state of readiness at all times.

Servers

Normal

UPS Unit

Critical

Data

Collection

Customer Engineer

On-site Visit

YOUR FACILITY

LIFE™  24/7 SERVICE CENTER

Thermal Management Unit
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Liebert®  EXL S1 from 100 to 1200 kW

Customer Monitoring Interfaces

Vertiv’s Trellis platform is a real-
time infrastructure optimization 
platform that enables the unified 
management of data centre IT 
and facilities infrastructure. 

The Trellis platform software can 
manage capacity, track inventory, 
plan changes, visualize 
configurations, analyze and 
calculate energy usage, and 
optimize cooling and power 
equipment. 

The Trellis platform monitors the 
data center, providing a thorough 
understanding of system 
dependencies to help IT and 
facilities organizations keep the 
data center running at peak 
performance. This unified and 
complete solution, delivers the 
power to see the real situation in 
your data center, make the right 
decision and take action with 
confidence.

VERTIV™ TRELLIS™
PLATFORM

LCD Touch Screen Features

 High security access with separate 

password levels for users and service 

engineers

 User-friendly graphical interface

 Single-line mimic diagram showing 

system status

 Dedicated warning/fault and event log 

page used to monitor USP status and 

important events

 Dedicated measurements page for all 

UPS internal functional blocks

Hardware Connectivity

Liebert® EXL S1 allows for the monitoring 

and control of networked UPS, through 

different protocol options:

 The integration of UPS with Building 

Monitoring and Automation Systems 

via MODBUS RTU, MODBUS/TCP or 

JBUS protocols 

 The integration of UPS in Network 

Management Systems through SNMP 

protocol

 Two slots for additional connectivity 

cards are available for specific protocol 

requirements.

Software Connectivity

Liebert® Nform™ will monitor the Liebert 

EXL S1 via SNMP protocol. 

Authenticated alarm management, trend 

analysis and event notification delivers a 

comprehensive monitoring solution. 

Available in a variety of versions to suit 

anything from small computer rooms to 

multiple location distributed IT networks, 

Liebert Nform enables:

 Condition based system state 

recording

 Alarm event exporting to disk

 SMTP email

 Execution of external program

 Shut down clients

Liebert SiteScan® is a centralized site 

monitoring system which ensures 

maximum visibility and availability of 

critical operations. Liebert SiteScan Web 

allows users to virtually monitor and 

control any piece of critical support 

equipment. Its features include real-time 

monitoring and control, data analysis, 

trend reporting, and event management.
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Vertiv™ state-of-the-art Customer 

Experience Center located in 

Castel Guelfo (Bologna - Italy), 

enables our customers to 

experience first-hand a wide 

variety of data center 

technologies, supported by 

constant consultation from R&D 

and engineering specialists. 

Customers visiting the center will be 

able to witness pre-installation 

demonstrations, covering the technical 

performance, interoperability and 

efficiency of Vertiv UPS systems under 

real field conditions. These processes 

can be experienced from the facility’s 

control room, where real-time 

performance measurements and 

reporting will be available while providing 

full visibility of the demonstration area. 

The center can host simultaneous tests 

at full load of up to 4000 A.

The customer validation area specifically 

dedicated to UPS consists of four 

testing stations, each one providing up 

to 1.2 MVA of capacity. Testing includes 

individual modules, as well as complete 

power systems, with the added 

possibility of the customer’s switchgear 

support systems being connected, thus 

guaranteeing smooth, rapid installation 

and commissioning of large power 

systems. 

Testing is also customized based on the 

complexity, size and number of UPS 

components in the configuration. 

Customer Experience Center

Our Customer Experience Center offers 

three validation experiences:

 Demo - carried out on new products 

to demonstrate UPS performance

 Standard - validation test showing 

UPS standard technical performances 

in compliance with UPS catalogue and 

IEC 62040-3 standards

 Customized - session tailored to 

validating customer’s specific technical 

performance needs.
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Liebert®  EXL S1 from 100 to 1200 kW

Technical Specifications

UPS Rating (kVA) 100 120 160 200 300 400 500 600 800 1000 1200

Output active power at 35 °C*(kW) 100 120 160 200 300 400 500 600 800 1000 1200

Output active power at 40 °C (kW) 90 108 144 180 270 360 450 540 720 900 1080

Input

Nominal mains input voltage / voltage range* (V) 400 (200 to 460), 3Ph or 3Ph + N

Nominal bypass input voltage / voltage range* (V) 400 (380/415 selectable), 3Ph or 3Ph + N

Nominal frequency / frequency tolerance (Hz) 50±10%(60 selectable)

Input Power Factor ≥ 0.99

Input current distortion (THDi) (%) ≤3

Integrated Backfeed Protection Device Optional

Output

Nominal output voltage (V) 400 (380/415 selectable), 3Ph or 3Ph + N

Nominal output frequency (Hz) 50 (60 selectable)

Output voltage stability by load variation 0-100% (%)
±1

Complies with IEC/EN 62040-3, Class 1
 static

 dynamic

Output frequency stability

±2 (1, 2, 3, 4, 5 selectable)

±0.1

 synchronized with bypass mains (%)

 synchronized with internal clock (%)

Inverter Overload Capacity* 110% continuous, 125% for 10mins, 150% for 1min

Short circuit current for 200 ms 2.2 In

Load crest factor handled without derating the ups (Ipk/Irms) 3:1

Compatibility with loads Any power factor (leading or lagging) up to 1

Battery

Permissible battery voltage range (V) 396 to 700

Float voltage for VRLA @ 20 °C (V/cell) 2,27

End cell voltage for VRLA (V/cell) 1.65

Float Voltage stability in steady state condition (%) ≤1

DC ripple voltage without battery (%) ≤1

Battery Switch Not included

Bypass

Manual Maintenance Bypass Included 100-500 kW Not included 600-1200 kW

General and System Data

Classification according to IEC/EN 62040-3 VFI-SS-111

Operating Temperature (°C) 0-40

Maximum relative humidity @ 20 °C (non condensing) (%) up to 95

Protection degree with open doors IP 20

Frame colour (RAL scale) 7021

Noise @ 1 metre as per ISO 3746 (dBA ± 2dBA)

65 67 69 71 76 78

64 dBA @partial 
load

65 dBA @partial load 70 dBA @partial load 72 dBA @partial load

Parallel configuration up to 8 units in parallel

Access Front and Top (no rear access required)

 VFI efficiency up to 97%
 Dynamic Online (VI) efficiency up to 99%
 VFD efficiency above 99%

Dimension and Weight

Height (mm) 1950

Width (mm) 500 750 1000 1250 1600 2000 2650

Depth (mm) 900

Net Weight (kg) 370 510 725 990 1135 1550 2275

*Conditions apply

Liebert® EXL S1 Specifications
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Data Center Infrastructure for Large Applications

 Liebert® Trinergy™ Cube 3.4 MW

 Highest average operating efficiency in the 

industry: 99%, with dynamic online mode

 Unprecedented levels of installation 

flexibility

 Hot scalability up to 3.4 MW.

 Liebert® EXL S1 1200 kW

 Three-level double conversion efficiency of 

up to 97% plus intelligent paralleling

 Dynamic online mode (VI) efficiency up to 

99%

 Intelligent ECO mode (VFD) efficiency 

above 99%

 Enhanced energy density and compact 

footprint

 Parallel system configuration up to 8 units 

with both centralized and distributed 

parallel capabilities.

 Liebert APM 600 kW

 Versatile and modular UPS for row and 

room applications 

 Designed to operate with a maximum 

energy efficiency of up to 96.3% 

 Hot- swappable power modules

 Flexible configuration with 30 kW and 50 kW 

power module capacities.

Static Transfer Switch

 Liebert® CROSS

 Ensures redundant power 

for critical loads, switching 

between two independent 

power sources

 Solid-state transfer switch 

available as 2/3/4P 

versions with full PF range 

to guarantee compatibility 

with all load types

 Extremely reliable and 

flexible architecture. 

 Vertiv™ LIFE™ Services 

Remote Diagnostic and 

Preventive Monitoring

 With Vertiv LIFE Services 

 you will benefit from:

 Uptime assurance

 First time fix rate

 Proactive analysis

 Minimized total cost of 

ownership of your 

equipment

 Fast incident response

 Reporting.

Remote Diagnostics

Thermal Management 4

Racks & Integrated Cabinets5

2 Infrastructure Management 

& Monitoring

Power Switching  

& Controls
3

6 Surge Protection

DC Power7

AC Power1

UPS
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UPS GUIDE SPECIFICATIONS 
 
 
 

Static Three-Phase Uninterruptible Power Supply High Efficiency System 
 
 

 
Liebert EXL S1 

XX kW 

(Select among 100, 120, 160, 200, 300, 400, 500, 600, 800, 1000, 1200 kVA) 
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1.0 General requirements  
 
 
1.1 Scope and type of contract 
 
The present special contract specifications constitute a call for best offers for the supply of: 
   
n° X Uninterruptible Power System (hereinafter referred to as UPS) rated at XX kW. 
 
This specification describes a continuously rated, solid state monolithic Uninterruptible Power Supply (UPS). 
The UPS utilises a double conversion, transformer free topology, whereby the output power supplied is 
derived directly from the UPS without the need for an internal step-up output transformer.  The UPS will be 
used to operate in conjunction with the existing building supplies and shall provide high quality power 
distribution for critical loads. 
 
Any deviations or exceptions to the minimum requirements must appear in the offer. Where no exceptions are 
shown, the requirements of the present specifications will be considered as accurate.  
 
 
 
2.0 Relevant European Directives and reference standards  
 
The product shall have the CE marking for compliance with the following European directives: 

 Low Voltage Directive 2014/35/UE 
 EMC Directive  2014/30/EU 

 
The manufacturer shall demonstrate conformity with the UPS harmonised standards and directives EN 62040-
1: 2008 (Safety) and EN 62040-2: 2006 (EMC). 
 
 
3.0 Description of supply 
 
The purpose of the following specification is to define minimum design, construction and testing criteria relating 
to the supply of Uninterruptible Power Systems. 
 
 
3.1 Design Specifications 
 
The UPS system shall consist of a standalone monolithic single UPS module including all input/output power 
terminals with related switches as well as an internal maintenance bypass switch. 
The UPS is designed to provide a maximum capacity per single unit of XX kW and up to XX kW in a parallel 
configuration with 8 UPSs. 

Each monolithic UPS will consist of the following operational components: 
 Rectifier & Booster with IGBT 
 IGBT Battery Charger  
 IGBT Inverter 
 Static switch 
 Dedicated Digital Signal Processor (DSP) control  

 
Important Notice: the UPS will not be endowed with a battery switch 
 
The UPS module shall be internally designed with stacked drawers which can be individually extracted for 
easier system serviceability on all major components: rectifier, inverter, booster and static switch. 
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3.2 Rectifier 
 
The full IGBT Rectifier/Battery charger will have an input isolating switch and a PWM digital vector control 
system (DSP based) which, in addition to normal functions (AC/DC conversion), will automatically correct the 
input power factor to a value > 0.99 and limit the harmonic rejection to the mains at a THDi value < 3% at full 
output load and a THDi value < 5% for any other condition. 
 
 
 
3.3 Booster / Battery charger (DC/DC converter) 
 
A bidirectional DC/DC converter (booster/battery charger) will perform the following functions: 

  recharge the batteries taking the power from the DC BUS when the main is present; 
  provide the IGBT output inverter with the suitable full DC power taken from the batteries if the primary 

mains is not available. 
 
For the battery charger function, this converter will include built-in fuses and a control circuit for the voltage 
and battery recharging current. The ripple current to the batteries will be less than 0.05 C10. A microprocessor 
control function will perform the following operations: 
 

 Test the batteries by automatically performing a partial battery discharge at weekly intervals or at 
intervals defined by the user 

 Adjust battery float voltage as a function of ambient temperature 
 Calculate the remaining battery autonomy time during discharge 
 Automatically compensate battery shutdown voltage as a function of the time for prolonged 

discharges. 

 
 
3.4 IGBT Inverter 
From the DC voltage of the intermediate circuit the inverter will generate sinusoidal AC voltage for the user load on 
the basis of Pulse-Width Modulation (PWM). By means of the Digital Signal Processor (DSP) of the control unit, the 
IGBT of the inverter will be controlled so that DC voltage is divided into pulsed voltage packets. Thanks to a low-
pass filter the pulse-width modulated signal will be converted into sinusoidal AC voltage. No isolation transformer 
is needed for the IGBT inverter, which provides attractive advantages in terms of energy conservation and efficiency 
as well as reduction of the physical size and weight of the modules. 
The control circuit, in addition to normal functions, will automatically adjust nominal output power in accordance 
with ambient temperature. 

 
3.4.1 Output Power Factor Diagram 
 
The full IGBT inverter is able to supply all types of loads with a Power Factor up to 1. All types of leading and 
lagging loads can be supplied, this is achieved thanks to the perfect dimensioning of all components of the 
output stage. This unique feature allows the UPS to achieve maximum flexibility and compatibility with each 
installation and alleviates any foreseen difficulty relating to future modifications of loads with different Power 
Factors. 
 
3.5 Static bypass switch 
 
The static bypass switch will feature a separate power input and will consist of the following: 
 

 Static switches (SCR type), which can support overloads and short circuits downstream of the UPS 
 A backfeed detection circuit as specified by IEC/EN 62040-1, clause 5.1.4 
 A bypass and maintenance bypass input with auxiliary indicator contact 
 An output load switch 

 
The control logic will be managed by digital algorithms (using vector control techniques), similar to those used 
for the rectifier and the inverter. The static bypass will be equipped with a backfeed protection device compliant 
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with clause 5.1.4 of IEC/EN 62040-1; and a relay signal contact, for the control of the external back feed 
isolator will also be made available.  
 
 
3.6 Batteries 
 
The battery system shall be sized to support a connected load of XXX (0.9 to 1 P.F.) for a minimum of XX 
minutes at a recommended ambient temperature of 25 °C. Batteries will have an operating life of XX years. 
The UPS shall be able to connect batteries for both distributed and centralized configurations, thus simplifying 
the installation and reducing costs in order to address the specific installation requirements. 

 
The batteries may be housed in cabinet/s comprising a floor-standing steel enclosure with dimensions and 
paint finish to match the UPS system cabinet/s to form a continuous suite when standing immediately adjacent 
to the UPS system cabinet/s.  The battery cabinet/s shall have full width opening doors to permit ease of 
access for the purposes of maintenance and/or repair of the batteries. 

 
Alternatively, the batteries shall be housed on open or cladded steel racks with an epoxy powder-coated finish. 
Racks shall have adjustable feet for levelling and shall be adequately designed to support the weight of the 
batteries, allowing ease of access for maintenance and/or repair of the batteries.  If the battery system is 
positioned on open stands then all individual battery cell terminals shall be fully shrouded to prevent inadvertent 
contact. 

 
The UPS D.C bus voltage shall be variable whereby the number of cells can range from 240 to 300 allowing 
the battery blocks to be adjusted between 40 and 50 (12 Vdc blocks) or 80 and 100 (6 Vdc blocks) to enable 
the battery system to be optimised in terms of size and cost. 
 
The UPS shall be able to operate with both standard VRLA and new Li-ion batteries 
 
 
4.0 Operating modes 
 
This section describes the different operating modes of the Uninterruptible Power System. 
 
The UPS module shall be designed to incorporate the three industry standard configurations (VFI, VFD and 
VI as per IEC 62040-3) in order to accomplish the highest efficiency and effectiveness while maintaining first 
class performance and power protection to the load. The system shall be a Voltage and Frequency 
Independent (VFI-SS-111) system where the UPS output is independent of supply (utility/generator) voltage 
variations, and by which frequency variations are controlled within EN 62040-3:2012 limits. 
 
The UPS module shall be able to operate under an energy saving feature (intelligent paralleling) that optimizes 
efficiency at partial load operation by switching excess units to standby mode, thus achieving superior running 
cost savings. 
 
The IGBT inverter will be synchronised with the bypass line so that the load can seamlessly transfer from one 
of the three modes automatically without any break in the supply to the load. The UPS must be capable to use 
adaptive algorithms to monitor and study the mains and load conditions continuously and define the best 
working mode according to: 

 Actual conditions 
 Historical conditions 
 Best trade-off between efficiency and power conditioning.  

 
In all operating modes, the battery charger will provide the power necessary to keep the battery fully charged. 
 
 
4.1 Double Conversion mode (VFI) 
 
In this operating mode, under normal service conditions, the load will always be supplied by the inverter, 
guaranteeing maximum protection. 
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Upon failure or primary AC source out of tolerance limits, the load will be supplied by the battery via the inverter.  
In this phase, power will be drawn from the battery. Visible and audible signals will alert the user to this 
operating state. The remaining autonomy time will be calculated by a diagnostic algorithm. Upon return of the 
primary AC source, to a value within tolerance limits, the Uninterruptible Power System will recommence 
operating in normal double conversion mode. 
In the event of an inverter overload, manual stop or failure or temporary overload downstream of the UPS, the 
load will be automatically transferred to the bypass supply source without interruption. 
In the event of an overload with an unsuitable supply, the Uninterruptible Power System will not transfer the 
load but will continue to supply it from the inverter for a period of time dependent upon the extent of the overload 
and the characteristics of the UPS. 
The user will be alerted of these anomalous operating conditions via a dedicated alarm. 
 
 
4.2 Maximum energy saving mode (VFD) 
 
In this operating mode, the load will always be supplied by the direct line via the UPS static switch. The quality 
of the direct line will be constantly monitored using algorithms operated in real time by the DSP control system. 
In the event of voltages outside the permitted tolerances the UPS will instantaneously activate the Double 
Conversion mode (VFI), without power interruption. When the quality and reliability of the direct line returns 
within permitted limits, the UPS will automatically start supplying the load via the direct line. 
 
 
4.3  Dynamic Online mode (VI) 
 
Dynamic Online is a high efficiency mode of operation to allow an increase in efficiency without compromising 
reliability. Dynamic Online mode offers up to 99% efficiency without decreasing reliability. In fact, while 
operating in Dynamic Online the UPS is able to maintain the output voltage within the IEC 62040-3 Class 1 
specification in all operating conditions. 
When the quality of the supply network is within tolerances the UPS activates Dynamic Online mode. In this 
mode the energy is supplied by the network to the load through the static bypass switch and the UPS inverter 
will function as an active filter, providing the reactive power necessary to compensate load THDi and load 
Power Factor. In case of network parameters outside tolerances the UPS will instantly activate double 
conversion mode (VFI) with a Class 1 transfer. 
 
4.3 Intelligent Paralleling mode (VFD) 
 
In this functioning mode the UPS system shall be able to automatically adapt power capacity to meet immediate 
load requirements by switching excess UPS units to standby mode, while ensuring continued system 
availability.  
Intelligent Paralleling Feature will allow each UPS to operate in standby mode for the same amount of time, 
ensuring an equal life-span of module components and will optimize efficiency at partial load operation 
achieving superior running cost savings. 
 
 
4.4 Maintenance  
 
The UPS ( up to 500 kVA ) will be equipped with a manual maintenance bypass switch capable of transferring 
the load to the main supply without interruption so as to enable the UPS power converters to be switched off 
and isolated for maintenance operations. The supply to the load will be maintained.  
 
 
4.5 Controls and diagnostics 
 
Each UPS will feature a digital vector control based on a DSP (Digital Signal Processor). The special DSP 
algorithm is designed to ensure the rapid and flexible processing of the detected data, allowing rapid 
generation of the controlled variables. 
The control logic for electronic power supply modules will guarantee the following: 
  

 Controlled three-phase power supply ideal for the load 
 Controlled battery charging 
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 Improved overload and short-circuit behaviour 
 Have a synchronised (precise phase) angle between UPS inverter output and bypass network, in the 

event of mains voltage distortion 
 Highly flexible parallel operation and perfect load sharing between all the power modules in the system 

 
 
4.6 System Parallel Operation 

 
 
Each UPS unit shall be able to operate in system N+n parallel configuration where ‘N’ is the number of UPS 
units connected in parallel to support the load and ‘n’ is the number of UPS units connected in parallel to 
provide the redundancy required.  
Up to eight units can be connected in parallel and the communication of the parallel units shall be set up via 
a dual loop bus connection, hence avoiding any single point of failure. The parallel UPS units shall be 
capable of operation with a separate DC supply for each UPS unit or as alternative a common DC link for the 
whole parallel system (recommended max. 2 UPS units). 
The UPS module shall be able to operate under an energy saving feature that optimizes efficiency at partial 
load operation by switching excess units to standby mode, thus achieving superior running cost savings. 
 
 
 
 
5.0 Controls, measurements, signals and alarms. 
 
The Uninterruptible Power System will feature an LCD touch screen display, permitting the monitoring of the 
status of the entire system and also graphically displaying the status of each single internal functional block, 
the power flow and the output load percentage, all in real time. 
The Uninterruptible Power System will be controlled by a microprocessor and will display the functional block 
status, measurements, alarms and other useful system information. The touch screen display allows for easy 
interaction with the UPS and incorporates the necessary control, instruments and indicators to allow the 
operator to monitor the system status and performance and take action where appropriate. 
 
5.1 Measurements 
 
The UPS shall provide the measurements (voltage, current and frequency) for every single internal functional 
block directly accessible via the display. 
The UPS shall provide event analysis with precise event tracking, in order to detect external phenomena that 
have the potential of impacting load availability. 
 
5.2 Signals and alarms 
 
The UPS must provide signals and alarms for every single functional block. These signals must be directly 
accessible via the display. 
The UPS touch screen display will also: 

 Clearly display, upon mains failure, the remaining battery autonomy which will be a function of battery 
status and charge (discharge curve, degradation, operating temperature, etc.) 

 Have serial and LAN connection ports for compatibility and communication with special peripheral 
units and remote connections 

 Be able to support remote graphic measurement and signalling software 
 Be able to interface with a Building Monitoring System (BMS) using SNMP or Modbus protocols 
 Provide remote diagnostics (see description under section 6.0 "Remote diagnostics") 

 
A voltage-free input will also be provided to disable the static switches and all power converters (EPO) in case 
of emergency, together with programmable I/O contacts. 
 
 
6.0 Remote diagnostics 
 

Liebert® EXL S1  |  Guide Specifications

Liebert® EXL S1  |  Guide Specifications



247

This section defines the system requirements for remote monitoring, diagnosis and control from the Service 
Centre. 
 
6.1 Monitoring and control from service centre 
 
The system will be capable of analysing the UPS operation and electrical supply in order to identify faults and 
thus prevent the occurrence of conditions that are likely to damage the equipment that is being protected by 
the UPS. 
 
The system must guarantee single or parallel UPS surveillance, 24 hours a day, 365 days a year, by authorised 
technical personnel operating remotely. The system will provide a detailed, preventive analysis of the 
connected UPS, without any of the disturbances associated with an on-site visit. 
The UPS must be provided with VertivTM LIFETM system or another similar remote diagnostic and monitoring 
service. 
 
The remote diagnostic system must offer the following main features: 

 Continuous monitoring and control of the performance of end-user UPS 
 Bi-directional communications between end-user UPS, Authorised Service Centre and its authorised 

field service engineers 
 Unique ETSTM function for locating and eliminating the most common UPS functional faults 
 Automatic call out of service engineers in the event of anomalous UPS functioning (even at night and 

during public holidays) 
 Possibility of using graphic software for remote in-depth analysis and control 
 Periodic reports on UPS performance with advice from service centre engineers 

 
 
 
 
7.0 Onsite Device Monitoring 
 
This section defines the system requirements for onsite monitoring, visualisation and management of power 
by users at the customer location. 
 
DCIM is a system that allows a user to build a model of the infrastructure inside their data centre and the 
relationships between any devices in that infrastructure.  Using this model the user can see how the devices 
and systems are performing, make adjustments to improve efficiencies, maximize the usage of power, 
cooling, space and work-hour capacities and easily report on the data centre performance and metrics to all 
stakeholders. 
 
 
7.1 Monitoring the equipment in the power systems 
 
The system will be capable of monitoring the performance of all elements of the power systems, regardless of 
manufacturer, using a range of protocols including Modbus, BACnet, SNMP, OPC UA and Emerson Velocity. 
 
The system will be capable of monitoring devices that are connected to another system e.g. BMS and available 
to monitor via an IP gateway of that other system. 
 
It will be possible to monitor any number of data points that are presented by the equipment, where the 
equipment may be supplied by any number of vendors. 
 
The system will allow a trained user to add extra pieces of equipment and enable their monitoring using simple 
drag and drop user interfaces and will not need the engagement of any outside parties. 
 
The system will allow monitoring to be started immediately after the device is placed on a floor plan. 
 
The system will provide an ability to monitor any chosen data point at a period specified by the end user. 
 
The system will collect data from each piece of equipment using a hardened appliance that is capable of 
bridging between the users’ high security networks and the lower security networks normally used for 
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connecting facilities equipment. 
 
7.2 Visualising the monitored data 
 
The system will allow a trained user to see the data that is collected from each piece of equipment and select 
certain data points for inclusion on a home page or favourites view for that type of equipment. 
 
The system will allow the user to show a graph of the historical measurements of any data point and show that 
measurement alongside any other recorded data point from any of the types of equipment. 
 
7.3 Thresholding and Alarming 
 
The system will be capable of collecting any alarm conditions that are generated by a piece of equipment. 
 
The system will be capable of maintaining multiple user defined thresholds on each of the data points being 
measured.  These data points will allow for low and high thresholds. 
 
When these thresholds are breached the system will be capable of raising alarms using various methods 
including a visual representation on graphics, emails, SMS messages and SNMP traps. 
 
The system will provide a notification dashboard that is intuitive and easy to understand with direct links from 
incidents to the affected device. 
 
The user will have an ability to manage the actions of alarms and the notification rules associated with each 
alarm or alarm type. 
 
 
 
 
7.4 Reporting and Dashboarding 
 
The system will be capable of displaying the various types of data collected in both reports and dashboards. 
 
It will be possible for the user to use the existing reports or generate customised versions and make these 
available to the users of the system. 
 
7.5 Expansion to other DCIM functions 
 
The system will be capable of expansion to provide other DCIM capabilities (for example Inventory 
Management) without the need for extra servers, software installations, hardware, and only needing the 
customer to purchase an appropriate licence. 
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8.0 Management of the Power System 
 
This section defines the system requirements for management of the data centre power system by users at 
the customer location. 
 
DCIM is a system that allows a user to build a model of the infrastructure inside their data centre and the 
relationships between any devices in that infrastructure.  Using this model the user can see how the devices 
and systems are performing, make adjustments to improve efficiencies, maximize the usage of power, 
cooling, space and work-hour capacities and easily report on the data centre performance and metrics to all 
stakeholders. 
 
8.1 Modelling and visualising the complete power system 
 
The system will be capable of recording details of the placement of all power devices in the data centre hall or 
surrounding rooms and power connections that exist between all pieces of equipment in the power chain 
including generic device to device connections and specific device port to device port connections. 
 
The system will be capable of visualising each connection and the properties associated with that connection 
e.g. colour, cable type or routing references. 
 
The system will be capable of visualising the placement of all power devices in floors plans with representation 
of battery rooms, power distribution rooms, equipment rooms, IT rooms and any other space that exists at the 
user location. 
 
The system will be capable of automatically generating a power schematic using the connections already 
recorded in the system, showing all the connections in the power chain, all equipment in the power chain and 
the power status of each connection i.e. energised, powered, not-powered.  This schematic will be 
automatically updated each time a user adds a new piece of equipment or connection and will not need the 
help of outside parties. 
 
The system will be capable of overlaying measured data and any alarm conditions on top of the schematic and 
updating the data shown on a regular basis. 
 
8.2 Understanding Dependency and Impact Analysis 
 
The system will be capable of displaying a list of all devices that are dependent on any chosen power device 
with the aim of allowing a user to quickly determine what is affected by a problem with any part of the power 
system. 
 
The system will be capable of providing details of the criticality and end user for any effected device. 
 
 
8.3 Calculating and visualising Efficiency data 
 
The system will be capable of using the recorded device placements, connections and measured values to 
produce power utilisation metrics including PUE and DCiE. 
 
It will be possible to show both instantaneous metrics and trends of historical metrics. 
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9.0 Uninterruptible Power System Technical Data  
 

Liebert EXL S1 100 – 200 kVA Technical specification  
 

100 120 160 200 

PRIMARY INPUT  
  

Nominal voltage (3)                                          
(V) 

400 (3Ph or 3Ph + N)  

Input voltage range w/o battery discharge          
(V) 

200(4) to 460 
  

Nominal frequency                                       
(Hz) 

50 (60 selectable) 
  

Power factor @ nominal load & nominal input 
conditions (2)        
Input current distortion @ nominal input 
conditions& max input current (2) (5)                
(%) 

 

Walk in/Soft start                                (seconds) 15 (1 to 90 selectable) 
Rectifier Hold-Off                                (seconds) 10 (1 to 90 selectable)  
Inrush current / Imax input  

BATTERY  
  

Permissible battery voltage range                       
(V) 

396 to 700 
  

Recommended no. of cells:   
- VRLA 240-300 

  
- WET                 240-300 

  
- NiCd 375-468 

  
Float voltage for VRLA @ 20°C               
(V/cell) 

2.27 

End cell voltage for VRLA                        
(V/cell) 

1.65 

VRLA float voltage temperature compensation -0.11% per °C 
DC ripple current in float mode for a 10 min 
autonomy as per VDE0510 <0.05C10 

Float Voltage stability in steady state 
condition                                                      (%)  

DC ripple voltage without battery                        
(%)  

Optimum battery temperature                      (°C) 15 to 25 
Battery recharge current setting range for 240 
cells @ nominal output power (2)                    
(A) 

Up to 27 Up to 33 Up to 44 Up to 55 

Battery recharge current setting range for 264 
cells @ maximum output power (2) 
(PF=1)                                                           (A) 

Up to 8 Up to 10 Up to 13 Up to 17 

Battery Switch Not included 
INVERTER OUTPUT   

Nominal apparent power                            
(kVA) 100 120 160 200 
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Nominal active power                                  
(kW) 90 108 144 180 

Nominal output current                                   
(A) 144 173 231 289 

Maximum output power @35°C                  
(kW)  100 120 160 200 

Overload capacity (6) 110% continuous, 125% for 10 mins,  150% for 1 min 
  

Short circuit current for 200ms                         2.2In  
Nominal output voltage                                  
(V) 

400 (3ph or 3ph + N) 

Nominal output frequency                            
(Hz) 

50 (60 selectable) 

Voltage stability in steady state condition for 
input (AC & DC) variations and step load (0 to 
Nominal load)                                                
(%) 

±1  

Voltage stability in dynamic condition for input 
variation (AC & DC) and step load                
(%) 

Complies with IEC/EN 62040-3, Class 1  

Voltage stability in steady state with nominal 
load imbalance (0, 0, 100)                             
(%) 

±3  

Output frequency stability   
      - synchronized with bypassline                
(%) ±2 Default (2, 3, 4, 5 selectable) 

      - synchronized with internal clock            
(%) ±0.1 

Frequency slew 
rate                              (Hz/sec) <1 Default (selectable up to 5) 

Output voltage distortion at nominal linear load  
                                                                       
(%) 

<1.5  

Output voltage distortion @ reference non 
linear load as for IEC/EN 62040-3                 
(%) 

<5  

Load crest factor handled without derating the 
ups                                                       
(Ipk/Irms) 

3:1  

Phase angle precision with balanced loads        
(degrees) ±1  
Phase angle precision with 100% unbalanced 
loads                                                    
(degrees)  

±3  

STATIC BYPASS  
  

Nominal bypass voltage(3)                              
(V) 

400 (3ph or 3ph + N) 

Nominal frequency                                       
(Hz) 

50/60 (selectable) 

Frequency range                                           
(%) 

±1 (2, 3, 4 selectable) 

Voltage range                                                
(%) ±10 (5 to 15 selectable) 

Maximum overload capacity   
  - 125% 10 min.  
  - 150% 1 min.  
- 700% 600 ms 
- 1000% 100 ms 
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SCR          I2t @ Tvj=125°C; 10ms               
(kA2s) 125 320 

SCR          ITSM @ Tvj=125°C; 10ms               
(A) 5000 8000 

Bypass fuses (7) 500A, aR class 
I2t 94 kA2s 
(@400V) 

Prearc 26 kA2s 

630A, aR class 
I2t 138 kA2s 

(@400V) 
Prearc 40 kA2s 

Prospective short circuit current (7) (8) Icp          
(kA) 35 

Transfer time whit inverter synchronous  to 
bypass:   
- Inverter to Bypass                                      
(ms) no break 

- Bypass to Inverter                                      
(ms) <2ms  

- Dynamic online to Inverter                                
(ms) 

<0.5ms 
Complies with IEC/EN 62040-3, Class 1 

Default transfer delay time (inverter to bypass) 
with inverter not synchronous to Bypass     
(ms) 

20 

MAINTENANCE BYPASS  
Manual Maintenance Bypass Included 

SYSTEM DATA   
AC/AC efficiency in VFI mode without charging 
current @ nominal input conditions(1)(2)  with 
resistive load: 

  

- 25% load  96.4% 
- 50% load                                                           96.8% 
- 75% load                                                           96.7% 
- 100% load                                                               96.3% 
AC/AC efficiency in Intelligent ECO mode 
without charging current @ nominal input 
conditions(1)(2)  with maximum resistive load: 

Up to 99.2%  

AC/AC efficiency with dynamic online (VI) 
without charging current @ nominal input 
conditions(1)(2) with maximum resistive load: 

Up to 98.9% 

Heat dissipation @ nominal input conditions 
and nominal output load:  

- Float mode VFI                                         (kW) 3.5 4.1 5.5 6.9 
                                                                 (Btu/h
) 11800 14100 18900 23600 

     
     
- ECO                                                                
(kW) 0.8 1.0 1.3 1.6 

                                                            (Btu/h) 2752 3302 4403 5503 
Noise @ 1 metre as per ISO 3746 (dBA ± 
2dBA) 

65 66 68 
64 dBA @ partial load 65 dBA @ partial load 

Protection degree with open doors IP 20 
 
Mechanical dimensions:   
- Height                                                       
(mm) 1950 

- Width                                                        
(mm) 500 750 

- Depth                                                        
(mm) 900 
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No. of cabinets 1 
Frame colour                                  (RAL scale) 7021 
Net Weight                                                          
(kg) 360 510 

Floor area (depth without handle: 830mm)        
(m2) 0.45 0.68 

Floor loading (kg/m2) 800 750 
Cable entry Bottom (Top entry available as an option) 
Access Front and Top  
Cooling Forced Ventilation, front air intake, top air outlet 
  

ENVIRONMENTAL   
Location Indoor (free from corrosive gases and conductive 

dust)  
Operating Temperature                                 
  (°C)  0-40 

Maximum relative humidity @ 20°C (non 
condensing)                                                  (%) up to 95  
Max altitude above sea level without 
derating                                                         (m) 

1000 (for higher altitudes complies with IEC/EN 
62040-3)  

Immunity to electrical interference IEC / EN 62040-2 

EMC Class IEC / EN 62040-2 Class C3 
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Liebert EXL S1 300 – 500 kVA Technical specification  

   
300 400 500    

PRIMARY INPUT  
  

Nominal voltage (3)                                          
(V) 

400 (3Ph  or 3Ph + N)  

Input voltage range w/o battery discharge          
(V) 

200(4) to 460 
  

Nominal frequency                                       
(Hz) 

50 (60 selectable) 
  

Power factor @ nominal load & nominal input 
conditions (2)      

 
  

Input current distortion @ nominal input 
conditions& max input current (2) (5)                
(%) 

 

Walk in/Soft start                                (seconds) 15 (1 to 90 selectable) 
Rectifier Hold-Off                                (seconds) 10 (1 to 90 selectable) 
Inrush current / Imax input  

  
BATTERY  

  
Permissible battery voltage range                       
(V) 

396 to 700 
  

Recommended no. of cells:   
- VRLA 240-300 

  
- WET                 240-300 

  
- NiCd 375-468 

  
Float voltage for VRLA @ 20°C               
(V/cell) 

2.27 

End cell voltage for VRLA                        
(V/cell) 

1.65 

VRLA float voltage temperature compensation -0.11% per °C 
DC ripple current in float mode for a 10 min 
autonomy as per VDE0510 

<0.05C10 
  

Float Voltage stability in steady state 
condition                                                        (%
) 

 
  

DC ripple voltage without battery                        
(%) 

 
  

Optimum battery temperature                      (°C) 15 to 25 
  

Battery recharge current setting range for 240 
cells @ nominal output power (2)                    
(A) 

Up to 82 Up to 109 Up to 137 

Battery recharge current setting range for 264 
cells @ maximum output power (2) 
(PF=1)                                                           (A) 

Up to 25 Up to 34 Up to 42 

Battery Switch Not included 
INVERTER OUTPUT   
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Nominal apparent power                            
(kVA) 

300 400 500 

Nominal active power                                  
(kW) 

270 360 450 

Nominal output current                                   
(A) 

433 577 722 

Maximum output power @35°C                  (kW) 300 400 500 
Overload capacity (6) 110% continuous, 125% for 10 mins,  150% for 1 min 

  
Short circuit current for 200ms                         2.2In  
Nominal output voltage                                  (V) 400 (3ph or 3ph + N) 
Nominal output frequency                            
(Hz) 

50 (60 selectable) 

Voltage stability in steady state condition for 
input (AC & DC) variations and step load (0 to 
Nominal load)                                                
(%) 

±1 
  

Voltage stability in dynamic condition for input 
variation (AC & DC) and step load                
(%) 

Complies with IEC/EN 62040-3, Class 1 
  

Voltage stability in steady state with nominal 
load imbalance (0, 0, 100)                             
(%) 

±3 
  

Output frequency stability  
  

      - synchronized with bypassline                
(%) 

±2 Default (2, 3, 4 , 5 selectable) 

      - synchronized with internal clock            
(%) 

±0.1 

Frequency slew 
rate                              (Hz/sec) 

<1 Default (selectable up to 5) 

Output voltage distortion at nominal linear load  
                                                                       
(%) 

<1.5 
  

Output voltage distortion @ reference non 
linear load as for IEC/EN 62040-3                 
(%) 

<5 
  

Load crest factor handled without derating the 
ups                                                       
(Ipk/Irms) 

3:1 
  

Phase angle precision with balanced loads        
(degrees) 

±1 
  

Phase angle precision with 100% unbalanced 
loads                                                    
(degrees) 

±3 
  

STATIC BYPASS  
  

Nominal bypass voltage(3)                              
(V) 

400 (3ph or 3ph + N) 

Nominal frequency                                       
(Hz) 

50/60 (selectable) 

Frequency range                                           
(%) 

±1 (2, 3, 4 selectable) 

Voltage range                                                
(%) 

±10 (5 to 15 selectable) 

Maximum overload capacity  
  

  - 125% 10 min. 
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  - 150% 1 min. 
  

-700% 600 ms 
-1000% 100 ms 

SCR          I2t @ Tvj=125°C; 10ms               
(kA2s) 

1201 

SCR          ITSM @ Tvj=125°C; 10ms               
(A) 

15500 

Bypass fuses (7) 1250A, aR class 
I2t 860 kA2s 

(@400V) 
prearc 355 kA2s 

Prospective short circuit current (7) (8) Icp          
(kA) 

50 

Transfer time whit inverter synchronous  to 
bypass: 

 
  

- Inverter to Bypass                                      
(ms) 

no break 

- Bypass to Inverter                                      
(ms) 

<2ms  

- Dynamic online to Inverter                                
(ms) 

<0.5ms 
Complies with IEC/EN 62040-3, Class 1 

Default transfer delay time (inverter to bypass) 
with inverter not synchronous to Bypass     
(ms) 

20 

MAINTENANCE BYPASS  
Manual Maintenance Bypass Included 

SYSTEM DATA  
  

AC/AC efficiency in VFI mode without charging 
current @ nominal input conditions(1)(2)  with 
resistive load: 

 
  

- 25% load  96.4% 
- 50% load                                                            96.8% 
- 75% load                                                            96.7% 
- 100% load                                                               96.3% 
AC/AC efficiency in Intelligent ECO mode 
without charging current @ nominal input 
conditions(1)(2)  with maximum resistive load: 

Up to 99.2% 
  

AC/AC efficiency with Dynamic Online without 
charging current @ nominal input 
conditions(1)(2) with maximum resistive load: 

Above 98.9% 

Heat dissipation @ nominal input conditions 
and nominal output load: 

 

- Float mode VFI                                         (kW) 10.4 13.8 17.3 
                                                                 (Btu/h
) 

35400 47200 59000 

- ECO                                                       
(kW) 

2.4 3.2 4.0 

                                                             (Btu/h) 8255 11007 13759 
Noise @ 1 metre as per ISO 3746 (dBA ± 
2dBA) 

69 71 73 
65 dBA @ partial load 

Protection degree with open doors IP 20  
Mechanical dimensions:  

  
- Height                                                       
(mm) 

1950 
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Liebert EXL S1  

- Width                                                        
(mm) 

1000 1250 

- Depth                                                        
(mm) 

900 

No. of cabinets 1 
Frame colour                                    (RAL 
scale) 

7021 
  

Net Weight                                                          
(kg) 

725 990 

Floor area (depth without handle: 830mm)        
(m2) 

0.90 1.13 

Floor loading (kg/m2) 806 880 
Cable entry Bottom (Top entry available as an option) 
Access Front and Top 

  
Cooling Forced Ventilation, front air intake, top air outlet 

ENVIRONMENTAL  
  

Location Indoor (free from corrosive gases and conductive dust) 
  

Operating Temperature                                 
  (°C)  

0-40 
  

Maximum relative humidity @ 20°C (non 
condensing)                                                   (%
) 

up to 95 
  

Max altitude above sea level without 
derating                                                         (m) 

1000 (for higher altitudes complies with IEC/EN 62040-3) 
  

Immunity to electrical interference IEC / EN 62040-2 
  

EMC Class IEC / EN 62040-2 Class C3 
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Liebert EXL S1  

 
Liebert EXL S1 600 – 1200 kVA Technical specification  

   
600 800 1000 1200 

PRIMARY INPUT  
  

Nominal voltage (3)                                          
(V) 

400 (3Ph  or 3Ph + N)  

Input voltage range w/o battery discharge          
(V) 

200(4) to 460 
  

Nominal frequency                                       (Hz) 50 (60 selectable) 
  

Power factor @ nominal load & nominal input 
conditions (2)      

 
  

Input current distortion @ nominal input 
conditions& max input current (2) (5)                
(%) 

 

Walk in/Soft start                                (seconds) 15 (1 to 90 selectable) 
Rectifier Hold-Off                                (seconds) 10 (1 to 90 selectable) 
Inrush current / Imax input  

  
BATTERY  

  
Permissible battery voltage range                       
(V) 

396 to 700 
  

Recommended no. of cells:   
- VRLA 240-300 

  
- WET                 240-300 

  
- NiCd 375-468 

  
Float voltage for VRLA @ 20°C               
(V/cell) 

2.27 

End cell voltage for VRLA                        
(V/cell) 

1.65 

VRLA float voltage temperature compensation -0.11% per °C 
DC ripple current in float mode for a 10 min 
autonomy as per VDE0510 

<0.05C10 
  

Float Voltage stability in steady state 
condition                                                        (%
) 

 
  

DC ripple voltage without battery                         
(%) 

 
  

Optimum battery temperature                      (°C) 15 to 25 
  

Battery recharge current setting range for 240 
cells @ nominal output power (2)                    (A) 

Up to 162  Up to 204  Up to 270 Up to 215 

Battery recharge current setting range for 264 
cells @ maximum output power (2) 
(PF=1)                                                           (A) 

Up to 48 Up to 53 Up to 80 Up to 85 

Battery Switch Not included 
INVERTER OUTPUT   
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Nominal apparent power                            
(kVA) 

600 800 1000 1200 

Nominal active power                                  
(kW) 

540 720 900 1080 

Nominal output current                                   
(A) 

866 1155 1443 1732 

Maximum output power @35°C                  (kW) 600 800 1000 1200 
Overload capacity (6) 110% continuous, 125% for 10 mins, 150% for 1 min 

  
Short circuit current for 200ms                         2.2In  
Nominal output voltage                                  (V) 400 (3ph or 3ph + N) 
Nominal output frequency                            (Hz) 50 (60 selectable) 
Voltage stability in steady state condition for 
input (AC & DC) variations and step load (0 to 
Nominal load)                                                (%) 

±1 
  

Voltage stability in dynamic condition for input 
variation (AC & DC) and step load                (%) 

Complies with IEC/EN 62040-3, Class 1 
  

Voltage stability in steady state with nominal 
load imbalance (0, 0, 100)                             
(%) 

±3 
  

Output frequency stability  
  

      - synchronized with bypassline                
(%) 

±2 Default (2, 3, 4, 5 selectable) 

      - synchronized with internal clock            
(%) 

±0.1 

Frequency slew rate                              (Hz/sec) <1 Default (selectable up to 5) 
Output voltage distortion at nominal linear load  
                                                                       
(%) 

<1.5 
  

Output voltage distortion @ reference non 
linear load as for IEC/EN 62040-3                 
(%) 

<5 
  

Load crest factor handled without derating the 
ups                                                       (Ipk/Irms) 

3:1 
  

Phase angle precision with balanced loads        
(degrees) 

±1 
  

Phase angle precision with 100% unbalanced 
loads                                                    
(degrees) 

±3 
  

STATIC BYPASS  
  

Nominal bypass voltage(3)                              (V) 400 (3ph+ N + PE) or 400 (3ph + PE) 
Nominal frequency                                       (Hz) 50/60 (selectable) 
Frequency range                                           (%) ±1 (2, 3, 4 selectable) 
Voltage range                                                
(%) 

±10 (5 to 15 selectable) 

Maximum overload capacity  
  

  - 125% 10 min. 
  

  - 150% 1 min. 
  

-700% 600 ms 
-1000% 100 ms 

SCR          I2t @ Tvj=125°C; 10ms               
(kA2s) 

1201 1200 5611 
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SCR          ITSM @ Tvj=125°C; 10ms               (A) 15500 15500 33500 
Bypass fuses (7) 1250A, aR 

class 
I2t 860 kA2s 

(@400V) 
Prearc 355 

kA2s  

1400A, aR 
class 

I2t 1250 kA2s 
(@400V) 

Prearc 370 
kA2s 

2000A aR class 
I2t 3100 kA2s 

(@400V) 
Prearc 1150 kA2s 

Prospective short circuit current (7) (8) Icp          
(kA) 

100 

Transfer time with inverter synchronous  to 
bypass: 

 
  

- Inverter to Bypass                                      
(ms) 

no break 

- Bypass to Inverter                                      
(ms) 

<2ms  

- Dynamic online to Inverter                         
(ms) 

<0.5ms  
Complies with IEC/EN 62040-3, Class 1 

Default transfer delay time (inverter to bypass) 
with inverter not synchronous to Bypass     (ms) 

20 

MAINTENANCE BYPASS  
Manual Maintenance Bypass Not included 

SYSTEM DATA  
  

AC/AC efficiency in VFI mode without charging 
current @ nominal input conditions(1)(2)  with 
resistive load: 

 
  

- 25% load  96.4% 
- 50% load                                                            96.6% 
- 75% load                                                            96.5% 
- 100% load                                                                96.1% 
AC/AC efficiency in Intelligent ECO mode 
without charging current @ nominal input 
conditions(1)(2)  with maximum resistive load: 

Up to 99.1% 

AC/AC efficiency with Dynamic Online without 
charging current @ nominal input conditions(1)(2) 
with maximum resistive load: 

Up to 98.7% 

Heat dissipation @ nominal input conditions 
and nominal output load: 

 

- Float mode VFI                                         (kW) 21.9 29.2 36.5 43.8 
                                                                 (Btu/h) 74780 99700 124600 149500 
- ECO                                                      (kW) 4.8 7.3 9.1 10.9 
                                                             (Btu/h) 16510 24791 30988 37186 

Noise @ 1 metre as per ISO 3746 (dBA ± 
2dBA) 

76 78 
70 dBA @ partial load 72 dBA @ partial load 

Protection degree with open doors IP 20  
Mechanical dimensions:  

  
- Height                                                       (mm) 1950 
- Width                                                        (mm) 1600 2000 2650 
- Depth                                                        
(mm) 

900 

No. of cabinets 1 1 
Frame colour                                    (RAL 
scale) 

7021 
  

Net Weight                                                           
(kg) 

1134 1550 2155 

Floor area (depth without handle: 830mm)        
(m2) 

1.44 1.8 2.39 
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Floor loading (kg/m2) 788 861 902 
Cable entry Top/Bottom 
Access Front and Top 

  
Cooling Forced Ventilation, front air intake, top air outlet 

ENVIRONMENTAL  
  

Location Indoor (free from corrosive gases and conductive dust) 
  

Operating Temperature                                 
  (°C)  

0-40 
  

Maximum relative humidity @ 20°C (non 
condensing)                                                   (%
) 

up to 95 
  

Max altitude above sea level without 
derating                                                          (m
) 

1000 (for higher altitudes complies with IEC/EN 62040-3) 
  

Immunity to electrical interference IEC / EN 62040-2 
  

EMC Class IEC / EN 62040-2 Class C3 
  

 
 
(1) For tolerances see IEC/EN 60146-1 or DIN VDE 0558. The data refers to 25°C ambient temperature 
(2) Nominal input voltage and input frequency 
(3) In case of 4 wires split input configuration, the primary input and the Bypass input must have a common neutral reference 
(4) Referred to derated load conditions 
(5) With input voltage at nominal value and voltage distortion THDV  1% 
(6) Value obtained at 25°C ambient 
(7) For additional information, contact the technical support 
(8) Maximum allowable value of prospective short-circuit current at the input terminals of the UPS   
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The constructional and functional characteristics of the UPS must be in line with the state-of-the-art technology 
in this field. The supplying company must be able to provide evidence that it is ISO 9001-2000 and ISO 14001 
certified for design and manufacturing and for the provision of services. 
 
The UPS will be guaranteed for one year, during which time the Supplier will provide technical assistance. 
The supply of related product spare parts will however be guaranteed for at least 10 years after the product is 
phased-out. 
 
 
 
10.0 Miscellaneous provisions  
 
This section defines the details of services, activities and means necessary to complete the supply of the 
Uninterruptible Power System. 
 
 
10.1 Documentation 
 
All technical documents issued by the Supplier, in particular the user handbook and the installation, 
maintenance and troubleshooting guides, must be in English. 
 
 
10.2 Spare parts 
 
The Supplier may include, in the offer, a list of recommended spare parts for the UPS system. 
 
 
10.3 Packaging 
 
The Supplier will ensure that all equipment is suitably packaged. 
 
 
10.4 Shipment 
 
The Supplier will ensure that the equipment is shipped to the specified address on the agreed date. 
 
 
10.5  Commissioning 
 
The UPS system commissioning will be done by skilled technical personnel, trained to meet the requirements 
of current work safety standards. 
 
 
10.6 Service hot line 
 
The Supplier will indicate the Service Centre nearest to the location of equipment installation supplied under 
the contract. 
The Service Centre indicated must be able to provide routine maintenance services and must be able to 
respond to urgent calls according to the terms and conditions specified by the Buyer.  
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SITE PLANNING DATA – LIEBERT® EXL™ S1

Electrical and Thermal Data—Single-module (SMS) and Distributed-bypass (MMS)

SITE PLANNING DATA 1

UPS Rating
Input/Output 
Voltage, VAC

Rectifier AC Input Current Bypass/Output  
AC Output Current Battery

Efficiency 
AC-AC  
100%

Efficiency 
DC-AC  
100%

Maximum  
Heat 

Dissipation 
 Full Load, 

BTU/H

Cooling Air, 
CFM

kVA KW Nominal Maximum
External Breaker  

Trip Amp  
(100% Rated)

Nominal
External Breaker  

Trip Amp 
 (100% Rated)

Nominal 
VDC

Maximum 
Current  
at EOD

External 
Breaker  

Trip Amp

400 400 415 576 634 700 556 600 480 1034 1200 ≥96.6% ≥96.5% 48,038 3920

500 500 415 722 794 800 696 700 480 1294 1400 ≥96.4% ≥96.4% 63,712 3920

500 500 480 624 686 700 601 700 480 1294 1400 ≥96.5% ≥96.4% 61,878 3920

600 600 480 749 824 900 722 800 480 1555 1600 ≥96.3% ≥96.3% 78,660 3920

625 625 480 780 858 900 752 800 480 1618 2000 ≥96.4% ≥96.4% 79,640 4470

750 750 480 937 1030 1200 902 1000 480 1943 2000 ≥96.3% ≥96.3% 98,325 4470

800 800 480 999 1099 1200 962 1000 480 2073 2500 ≥96.3% ≥96.3% 104,880 4470

1000 1000 480 1247 1372 1400 1203 1400 480 2588 3000 ≥96.5% ≥96.4% 123,756 6700

1100 1100 480 1373 1510 1600 1323 1400 480 2849 3000 ≥96.4% ≥96.3% 140,167 6700

1200 1200 480 1499 1574 1600 1443 1600 480 3110 4000 ≥96.3% ≥96.3% 157,320 6700

1200 1200 480 1499 1649 2000 1443 1600 480 3110 4000 ≥96.3% ≥96.3% 157,320 6700

1. Nominal rectifier AC input current (considered 
continuous) is based on full rated output load. 
Maximum current includes nominal input current 
and maximum battery recharge current (considered 
non-continuous). Continuous and non-continuous 
current limits are defined in NEC 100. Values shown for 
maximum current are 110% of nominal input current, 
except for 1200kVA/kW module with 1600A breaker. 
This 1200kVA/kW module has a maximum current 
of 105% of nominal input current. If configuring a 
1200kVA/kW module with a 1600A external rectifier 
input breaker contact Applications Engineering for 
support. 

2. Nominal AC output current (considered continuous) is 
based on full rated output load.

3. Bypass AC input current (considered continuous) is 
based on full rated output load.

4. Vertiv recommends that feeder protection (by others) 
for the rectifier AC input and the bypass AC input be 
provided by separate overcurrent protection devices.

5. UPS output load cables must be run in separate 
conduit from input cables.

6. Power cable from module DC bus to battery should 
be sized for a total maximum 2.0 volt line drop (power 
cable drop plus return cable drop as measured at the 
module) at maximum discharge current.

7. Grounding conductors to be sized per NEC 250-95. 
Neutral conductors to be sized for full capacity—per 
NEC 310-16, Note 10—for systems with 4-wire loads 
and 20% minimum capacity for 3-wire loads.

8. Rectifier AC Input: 3-phase, 3-wire, plus ground 
AC Output to Load: 3-phase, 3- or 4-wire, plus ground 
Bypass AC Input: 3-phase, 3- or 4-wire, plus ground 
Module DC Input from Battery: 2-wire (positive and 
negative), plus ground

9. All wiring is to be in accordance with National and 
Local Electrical Codes.

10. Minimum overhead clearance is 2 ft. (0.6m) above the 
UPS.

11. Top or bottom cable entry through removable access 
plates. Cut plate to suit conduit size. If aluminum 
cable is to be used, top and bottom cable entry may 
be required. Contact Applications Engineering for 
assistance.

12. Control wiring and power cables must be run in 
separate conduits. Control wiring must be stranded 
tinned conductors.

13. 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.

NOTES:

NOTES:
1. Minimum overhead clearance is 2 ft. (0.6m) above the UPS.

2. Top or bottom cable entry through removable access plates. Cut plate to suit conduit size. If aluminum cable is to be used, top and bottom cable entry may be required. Contact 
Applications Engineering for assistance.

3. Control wiring and power cables must be run in separate conduits. Control wiring must be stranded tinned conductors.

SITE PLANNING DATA – LIEBERT® EXL™ S1

Dimensions and Weights—with and without Options

UPS Rating
Input/Output 
Voltage, VAC

Installed Options
Dimensions, WxDxH, in. (mm) Approximate Weight Unpackaged, 

lb (kg)
kVA Kw Back-feed 

Disconnect (BFD)
Bypass (Sharing) 

Inductors
Common Mode 

Choke

400/500 400/500 415 — — — 63.0 x 36.0 x 79.1 
(1600 x 914 x 2009) 2450 (1111)

400/500 400/500 415 X — —
74.8 x 36.0 x 79.1 

(1900 x 914 x 2009)

2749 (1247)

400/500 400/500 415 — X — 2749 (1247)

400/500 400/500 415 X X — 2850 (1293)

500/600 500/600 480 — — — 63.0 x 36.0 x 79.1 
(1600 x 914 x 2009) 2450 (1111)

500/600 500/600 480 X — —
74.8 x 36.0 x 79.1 

(1900 x 914 x 2009)

2749 (1247)

500/600 500/600 480 — X — 2749 (1247)

500/600 500/600 480 X X — 2850 (1293)

625/750/800 625/750/800 480 — — — 78.8 x 36.0 x 79.1 
(2002 x 914 x 2009) 3508 (1591)

625/750/800 625/750/800 480 X — —

109.3 x 36.0 x 79.1 
(2776 x 914 x 2009)

4258 (1931)

625/750/800 625/750/800 480 — X — 4428 (2008)

625/750/800 625/750/800 480 — — X 4787 (2171)

625/750/800 625/750/800 480 X X — 4558 (2067)

625/750/800 625/750/800 480 X — X 5096 (2311)

625/750/800 625/750/800 480 — X X 5457 (2475)

625/750/800 625/750/800 480 X X X 5665 (2569)

1000/1100/1200 1000/1100/1200 480 — — — 104.5 x 36.0 x 79.1 
(2564 x 914 x 2009) 4667 (2117)

1000/1100/1200 1000/1100/1200 480 X — —

128.1 x 36.0 x 79.1 
(3254 x 914 x 2009)

5116 (2321)

1000/1100/1200 1000/1100/1200 480 — X — 5286 (2398)

1000/1100/1200 1000/1100/1200 480 — — X 5645 (2561)

1000/1100/1200 1000/1100/1200 480 X X — 5416 (2457)

1000/1100/1200 1000/1100/1200 480 X — X 5954 (2701)

1000/1100/1200 1000/1100/1200 480 — X X 6315 (2864)

1000/1100/1200 1000/1100/1200 480 X X X 6523 (2959)

Liebert® EXL S1  |  Site Planning Data
Liebert® EXL S1  |  Site Planning Data



264

SITE PLANNING DATA – LIEBERT® EXL™ S1

The following values are the highest current 
that the UPS will supply to an HRG system.

HRG Compatibility

UPS Modules HRG Current Rating, 
A

1 3

2 6

3 9

4 11

5 14

6 17

7 20

8 23

To contact Vertiv Technical Support: visit www.VertivCo.com
© 2018 Vertiv Co. All rights reserved. Vertiv and the Vertiv logo are trademarks or registered trademarks of Vertiv Co. All other names and logos referred to are trade names, 
trademarks or registered trademarks of their respective owners. While every precaution has been taken to ensure accuracy and completeness herein, Vertiv Co. assumes no 
responsibility, and disclaims all liability, for damages resulting from use of this information or for any errors or omissions. Specifications are subject to change without notice.

SITE PLANNING DATA 3
590-2076-501 /SL-26092_REV5

One-line Diagram

2 WIRE + GND

UPS CABINET

MAINTENANCE BYPASS PANELBOARD / SWITCHBOARD
(Furnished by Others)

AC OUTPUT
MBB

MIB

MODULE AC OUTPUT

2

Ba ery 
System

5

MBO

66

Op onal 
Sharing 
Inductor

Op onal Back Feed
Disconnect (BFD)

Op onal
Common 

Mode Choke

Op onal Single 
Input Jumper

I/O CABINET

BYPASS
AC INPUT
3 OR 4 WIRE + GND 

RECTIFIER
AC INPUT
3 WIRE + GND

BYPASS
AC INPUT

3

5 14

5 34

3 OR 4 WIRE + GND 

3 OR 4 WIRE + GND 

3 OR 4 WIRE + GND 

The EXL™ S1 is compatible with high-resistance ground systems. Contact your Vertiv representative for details.
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SITE PLANNING DATA – LIEBERT® EXL S1, 100-1200KVA, 400V CE 
Electrical and Thermal Data - Single and Distributed Parallel UPS Modules Without Options (Default 0.9 Nominal Output Power Factor) 
 

UPS Rating 

Input/Output 
Voltage 

(Vac) 

Rectifier AC Input Current 
Bypass AC Input / UPS AC 

Output Current Battery (240 Cells) Battery (264 Cells) 

Eff.  
AC-AC 
100% 
Load 

Eff.  
DC-AC 
100% 
Load 

Max. Heat 
Dissipation 
Full Load 

(kW) 

Cooling 
Air 

(m3/h) 

Apparent 
Power 
(kVA) 

Real 
Power 
(kW) 

Nominal 
(A) 

Maximum 
(A) 

External 
Breaker 

Trip 
(100% 
Rated) 

(A) 
Nominal 

(A) 
Maximum 

(A) 

External 
Breaker 

Trip 
(100% 
Rated)  

(A) 

Nominal 
Voltage 

(Vdc) 

Max. 
Current 
at EOD 

(A) 

External 
Breaker 

Trip 
(100% 
Rated)  

(A) 

Nominal 
Voltage 

(Vdc) 

Max. 
Current 
at EOD 

(A) 

External 
Breaker 

Trip 
(100% 
Rated)  

(A) 

100 90 400 135 158 175 144 159 175 480 235 250 528 214 225 96,3% 95,5% 3,5 1261 
120 108 400 162 189 200 173 191 200 480 281 300 528 255 300 96,3% 96,0% 4,1 1261 
160 144 400 216 252 300 231 254 300 480 376 400 528 342 350 96,3% 95,5% 5,5 1261 
200 180 400 270 315 350 289 318 350 480 468 500 528 425 450 96,3% 96,0% 6,9 1261 
300 270 400 405 473 500 433 476 500 480 705 800 528 641 700 96,3% 95,5% 10,4 2522 
400 360 400 540 630 700 577 635 700 480 936 1000 528 851 900 96,3% 96,0% 13,8 2522 
500 450 400 674 788 800 722 794 800 480 1170 1250 528 1063 1250 96,3% 96,0% 17,3 3153 
600 540 400 811 950 1000 866 953 1000 480 1403 1600 528 1276 1400 96,1% 96,0% 21,9 3700 
800 720 400 1081 1250 1400 1155 1270 1400 480 1871 2000 528 1701 2000 96,1% 96,0% 29,2 4529 

1000 900 400 1352 1575 1600 1443 1588 1600 480 2351 2500 528 2138 2500 96,1% 95,5% 36,5 6794 
1200 1080 400 1622 1900 2000 1732 1905 2000 480 2807 3000 528 2552 3000 96,1% 96,0% 43,8 6794 

 
NOTES: 

1. For 380V nominal voltage, multiply the nominal current 
value by 1.05; for 415V, multiply by 0.96. The maximum 
current is the same regardless of nominal voltage. 

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

3. Nominal AC output current (considered continuous) is 
based on full rated output load. 

4. Bypass AC input current (considered continuous) is based 
on full rated output load. 

5. VertivTM recommends that feeder protection (by others) 
for the rectifier AC input and the bypass AC input be 
provided by separate overcurrent protection devices. 

6. UPS output load cables must be run in separate conduit 
from input cables. 

7. Grounding conductors and neutral conductors to be sized 
per IEC 60364-5-54:2011 and per national wiring 
standards. 

8. All wiring is to be in accordance with national and local 
electrical codes. 

9. The maximum battery current specified in the table 
above is considered non-continuous. Number and cross 
section of battery conductors can be sized for a maximum 
continuous current at 1.8V/cell and a maximum voltage 
drop of 2.0Vdc at 1.67V/cell at EOD. 

10. Rectifier AC Input: 3ph + PE or 3ph + N + PE 
Bypass AC Input: 3ph + PE or 3ph + N + PE 
AC Output to Load:  3ph + N + PE (Rectifier/Bypass Input 
neutral wires are terminated at Output neutral bus bar) 
Module DC Input from Battery: 2-wire (positive and 
negative) + PE 

11. If Rectifer/Bypass AC Input is wired for 3ph + PE, AC 
Output must be wired for 3ph + PE. 

12. Control wiring and power cables must be run in separate 
conduits. Control wiring must be stranded tinned 
conductors. 

13. Tinned lugs are required if aluminum cable is to be used. 
If aluminum cable is to be used, top and bottom cable 
entry may be required. Contact Vertiv Technical Support 
for more information. 

14. 600-1200 kVA ratings are shipped with single input links 
connecting the rectifier and bypass AC input phase bus 
bars. Links can be removed if not needed. If single input 
links are required for 100-500kVA ratings, contact Vertiv 
Technical Support for more information. 

15. 600-1200 kVA ratings offer top or bottom cable entry 
gland plates as standard. 100-500kVA ratings offer 
bottom cable entry gland plate as standard. Optional TCE 
cabinet provides top cable entry gland plate for 100-
500kVA ratings. Remove gland plate prior to cutting to 
suit conduit size and reinstall. Contact Vertiv Technical 
Support for more information. 

16. 610mm minimum clearance above unit required for air 
exhaust and service. 1270mm front access is required for 
service. No clearance required at sides or rear of unit. 

17. 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. 

 
Electrical and Thermal Data - Single and Distributed Parallel UPS Modules Without Options (1.0 Nominal Output Power Factor) 
 

UPS Rating 

Input/Output 
Voltage 

(Vac) 

Rectifier AC Input Current 
Bypass AC Input / UPS AC Output 

Current Battery (264 Cells) 

Eff.  
AC-AC 
100% 
Load 

Eff.  
DC-AC 
100% 
Load 

Max. Heat 
Dissipation 
Full Load 

(kW) 

Cooling 
Air 

(m3/h) 

Apparent 
Power 
(kVA) 

Real 
Power 
(kW) 

Nominal 
(A) 

Maximum 
(A) 

External 
Breaker 

Trip 
(100% 

Rated) (A) 
Nominal 

(A) 
Maximum 

(A) 

External 
Breaker 

Trip 
(100% 
Rated)  

(A) 

Nominal 
Voltage 

(Vdc) 

Max. 
Current at 

EOD 
(A) 

External 
Breaker Trip 

(100% 
Rated)  

(A) 

100 100 400 150 158 175 144 159 175 480 261 300 96,3% 95,5% 3,7 1261 
120 120 400 180 189 200 173 191 200 480 312 350 96,3% 96,0% 4,5 1261 
160 160 400 240 252 300 231 254 300 480 418 450 96,3% 95,5% 6,0 1261 
200 200 400 300 315 350 289 318 350 480 520 600 96,3% 96,0% 7,5 1261 
300 300 400 450 473 500 433 476 500 480 784 900 96,3% 95,5% 11,1 2522 
400 400 400 600 630 700 577 635 700 480 1040 1250 96,3% 96,0% 14,8 2522 
500 500 400 749 788 900 722 794 900 480 1299 1400 96,3% 96,0% 18,5 3153 
600 600 400 901 950 1000 866 953 1000 480 1559 2000 96,1% 96,0% 23,4 3700 
800 800 400 1202 1250 1400 1155 1270 1400 480 2079 2500 96,1% 96,0% 31,2 4529 

1000 1000 400 1502 1575 2000 1443 1588 2000 480 2613 3000 96,1% 95,5% 39,0 6794 
1200 1200 400 1802 1900 2000 1732 1905 2000 480 3119 4000 96,1% 96,0% 46,8 6794 

 
NOTES: 
1. For 380V nominal voltage, multiply the nominal current 

value by 1.05; for 415V, multiply by 0.96. The maximum 
current is the same regardless of nominal voltage. 

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

3. Nominal AC output current (considered continuous) is 
based on full rated output load. 

4. Bypass AC input current (considered continuous) is based 
on full rated output load. 

5. VertivTM recommends that feeder protection (by others) 
for the rectifier AC input and the bypass AC input be 
provided by separate overcurrent protection devices. 

6. UPS output load cables must be run in separate conduit 
from input cables. 

7. Grounding conductors and neutral conductors to be sized 
per IEC 60364-5-54:2011 and per national wiring 
standards. 

8. All wiring is to be in accordance with national and local 
electrical codes. 

9. The maximum battery current specified in the table 
above is considered non-continuous. Number and cross 
section of battery conductors can be sized for a maximum 
continuous current at 1.8V/cell and a maximum voltage 
drop of 2.0Vdc at 1.67V/cell at EOD. 

10. Rectifier AC Input: 3ph + PE or 3ph + N + PE 
Bypass AC Input: 3ph + PE or 3ph + N + PE 
AC Output to Load:  3ph + N + PE (Rectifier/Bypass Input 
neutral wires are terminated at Output neutral bus bar) 
Module DC Input from Battery: 2-wire (positive and 
negative) + PE 

11. If Rectifer/Bypass AC Input is wired for 3ph + PE, AC 
Output must be wired for 3ph + PE. 

12. Control wiring and power cables must be run in separate 
conduits. Control wiring must be stranded tinned 
conductors. 

13. Tinned lugs are required if aluminum cable is to be used. 
If aluminum cable is to be used, top and bottom cable 
entry may be required. Contact Vertiv Technical Support 
for more information. 

14. 600-1200 kVA ratings are shipped with single input links 
connecting the rectifier and bypass AC input phase bus 
bars. Links can be removed if not needed. If single input 
links are required for 100-500kVA ratings, contact Vertiv 
Technical Support for more information. 

15. 600-1200 kVA ratings offer top or bottom cable entry 
gland plates as standard. 100-500kVA ratings offer 
bottom cable entry gland plate as standard. Optional TCE 
cabinet provides top cable entry gland plate for 100-
500kVA ratings. Remove gland plate prior to cutting to 
suit conduit size and reinstall. Contact Vertiv Technical 
Support for more information. 

16. 610mm minimum clearance above unit required for air 
exhaust and service. 1270mm front access is required for 
service. No clearance required at sides or rear of unit. 

17. 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. 
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Conductor Data - Single and Distributed Parallel UPS Modules Without Options (0.9 and 1.0 Nominal Output Power Factor) 
 

UPS Rating 

Input/Output 
Voltage 

(Vac) 

Rectifier AC Input Bypass AC Input / UPS AC Output Battery, External +,- 
Neutral from Line Power 

/ to Load Neutral4 Ground4 

Apparent 
Power 
(kVA) 

Max Current 
(A) 

Max number of 
conductors and 
cross section for 

each phase2 
(mm2) 

Screw 
size 

Max Current 
(A) 

Max number of 
conductors and 
cross section for 

each phase2 
(mm2) Screw size 

Max Current 
at 1.67V/cell - 

240 cells3 
(A) 

Max number of 
conductors and 
cross section2 

(mm2) 
Screw 

size 

Max number  
of conductors and 

cross section2 
(mm2) Screw size 

Max number of 
conductors and 
cross section2 

(mm2) 
Screw  

size 
100 400 158 1 x 95 M10 159 1 x 95 M10 235 2 x 95 M10 2 x 95 M10 1 x 95 M10 
120 400 189 1 x 95 M10 191 1 x 95 M10 281 2 x 95 M10 2 x 95 M10 1 x 95 M10 
160 400 252 2 x 70 (1 x 185) M10 254 2 x 70 (1 x 185) M10 376 2 x 120 M10 2 x 70 (1 x 185) M10 1 x 120 M10 
200 400 315 2 x 70 (1 x 185) M10 318 2 x 70 (1 x 185) M10 468 2 x 120 M10 2 x 70 (1 x 185) M10 1 x 120 M10 
300 400 473 2 x 240 M12 476 2 x 240 M12 705 3 x 240 M12 4 x 240 M12 1 x 240 M12 
400 400 630 2 x 240 M12 635 2 x 240 M12 936 3 x 240 M12 4 x 240 M12 1 x 240 M12 
500 400 788 2 x 300 M12 794 2 x 300 M12 1170 4 x 300 M12 4 x 300 M12 1 x 300 M12 
600 400 950 4 x 240 M12 953 4 x 240 M12 1403 6 x 240 M12 8 x 240 M12 4 x 240 M12 
800 400 1250 4 x 300 M12 1270 4 x 300 M12 1871 6 x 300 M12 8 x 300 M12 2 x 300 M12 

1000 400 1575 6 x 300 M12 1588 6 x 300 M12 2351 8 x 300 M12 12 x 300 M12 4 x 300 M12 
1200 400 1900 6 x 300 M12 1905 6 x 300 M12 2807 8 x 300 M12 12 x 300 M12 4 x 300 M12 

 
NOTES: 
1. For 380V nominal voltage, multiply the nominal current value by 1.05; for 415V, multiply by 0.96. The maximum current is the same regardless of nominal voltage. 
2. Maximum number of conductors connectable to respective bus bar. 
3. The maximum battery current specified in the table above is considered non-continuous. Number and cross section of battery conductors can be sized for a maximum 

continuous current at 1.8V/cell and a maximum voltage drop of 2.0Vdc at 1.67V/cell at EOD. 
4. Grounding conductors and neutral conductors to be sized per IEC 60364-5-54:2011 and per national wiring standards. Coefficient for oversizing neutral line conductor 

when non-linear load is supplied = 1. 
5. All conductors terminated on designated bus bar inside the UPS. 
6. Overload current specified in the Liebert EXL S1 User Manual must be considered. 
7. To select the appropriate conductor cross section, refer to actual installation data and national and local codes. All wiring is to be in accordance with national and 

local electrical codes. 
8. Rectifier AC Input: 3ph + PE or 3ph + N + PE 

Bypass AC Input: 3ph + PE or 3ph + N + PE 
AC Output to Load:  3ph + N + PE (Rectifier/Bypass Input neutral wires are terminated at Output neutral bus bar) 
Module DC Input from Battery: 2-wire (positive and negative) + PE 

9. If Rectifer/Bypass AC Input is wired for 3ph + PE, AC Output must be wired for 3ph + PE. 
10. Control wiring and power cables must be run in separate conduits. Control wiring must be stranded tinned conductors. 
11. Tinned lugs are required if aluminum cable is to be used. If aluminum cable is to be used, top and bottom cable entry may be required. Contact VertivTM Technical 

Support for more information. 
 
  

 
Electrical and Thermal Data - Single and Distributed Parallel UPS Module Options 
 

Option Max. Heat Dissipation Full Load (kW) 

TCE (100-120kVA) - 

TCE (160-500kVA) - 

100kVA Transformer Cabinet 2,8 

120kVA Transformer Cabinet 3,4 

160kVA Transformer Cabinet 4,5 

200kVA Transformer Cabinet 5,6 
 

NOTES: 
1. The total heat dissipation of the UPS is the sum of the UPS heat dissipation and transformer heat dissipation. 
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Dimensions and Weights - Single and Distributed Parallel UPS Modules Without Options 
 

UPS Rating 

Input/Output 
Voltage 

(Vac) 

Dimensions 
WxDxH 
(mm) 

Approx. Weight 
Unpackaged 

(kg) 
Apparent Power 

(kVA) 
100 400 500 x 900 x 1950 360 
120 400 500 x 900 x 1950 360 
160 400 750 x 900 x 1950 510 
200 400 750 x 900 x 1950 510 
300 400 1000 x 900 x 1950 725 
400 400 1000 x 900 x 1950 725 
500 400 1250 x 900 x 1950 990 
600 400 1600 x 900 x 1950 1134 
800 400 2000 x 900 x 1950 1550 

1000 400 2650 x 900 x 1950 2155 
1200 400 2650 x 900 x 1950 2155 

 
NOTES: 
1. 610mm minimum clearance above unit required for air exhaust and service. 1270mm front access is required for service. No clearance required at sides or rear of 

unit. 
2. 600-1200 kVA ratings offer top or bottom cable entry gland plates as standard. 100-500kVA ratings offer bottom cable entry gland plate as standard. Optional TCE 

cabinet provides top cable entry gland plate for 100-500 kVA ratings. Remove gland plate prior to cutting to suit conduit size and reinstall. Contact VertivTM Technical 
Support for more information. 

3. Control wiring and power cables must be run in separate conduits. Control wiring must be stranded tinned conductors. 
 
Dimensions and Weights - Single and Distributed Parallel UPS Module Options 
 

Option Dimensions WxDxH (mm) Approx. Weight Unpackaged (kg) 

TCE (100-120kVA) 200 x 900 x 1950 50 

TCE (160-500kVA) 400 x 900 x 1950 75 

100kVA Transformer Cabinet 400 x 900 x 1950 500 

120kVA Transformer Cabinet 400 x 900 x 1950 550 

160kVA Transformer Cabinet 500 x 900 x 1950 692 

200kVA Transformer Cabinet 500 x 900 x 1950 782 

 
NOTES: 
1. The total width/weight of the UPS is the sum of the UPS width/weight and options width/weight. 

 
One-line Diagram – Liebert® EXL S1, 600-1200KVA, 400V CE 
 

 
 

Note: 600-1200kVA ratings are shipped with single input links connecting the rectifier and bypass AC input phase bus bars. Links can be removed if not needed.  
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One-line Diagram – Liebert® EXL S1, 100-500KVA, 400V CE 
 

 
 

Note: If single input links are required for 100-500kVA ratings, contact VertivTM Technical Support for more information. 

 

 
One-line Diagram – Liebert® EXL S1, 100-200KVA, 400V CE, with Input Transformer 
 

 
 

 
One-line Diagram – Liebert® EXL S1, 100-200KVA, 400V CE, with Output Transformer 
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Liebert® Hipulse U

Utmost Reliable Power Solution for Critical 

Business Applications

80kVA - 500kVA
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LIEBERT® Hipulse S

 
UPS GUIDE SPECIFICATIONS rev. 2 

for a 160, 200, 300, & 400kVA (50 or 60Hz) 
Single Module & 1+N Expandable Uninterruptible Power System 

1.0 GENERAL 

1.1 SUMMARY
 
This specification describes the requirements for a DSP control Digital 
Uninterruptible Power System (UPS) using Vector Control Technology to increase 
the performance of power components and enable active conditioning of the load. The 
scope of this specification shall consist of the configuration of one or more UPS units 
designed to operate individually or with paralleled outputs. 1 + N expandable 
configuration shall consist of one or more single module UPS units (maximum of 6 
units) that may be connected in parallel without the need for either an additional 
system control unit or a centralized main bypass static switch. The UPS shall 
automatically maintain clean AC power to the critical load within specified 
tolerances, without interruption during failure or deterioration of the mains power 
supply (for a specified duration as per battery run time). The UPS shall be expandable 
by paralleling additional modules of the same rating, to provide for module 
redundancy or load growth requirements. 
 
The manufacturer shall design and furnish all materials and equipment to be fully 
compatible with electrical, environmental, and space conditions at the installation 
sites that complies with OHS what is this standard? , applicable local codes, and 
standards. It shall include termination facilities to properly interface with the input 
AC power source and intended load. The UPS shall be designed for unattended 
operation except where operator start-up acknowledgment is required for safety 
reasons. 
 
1.2 STANDARDS 
 
The UPS and all associated equipment and components shall be manufactured in 
accordance with the following applicable standards: 
 
• IEC 62040-1-1   General and Safety requirements. 
• EN 50091-2   : EMC Requirements 
• IEC 62040-2  C2/C3  : Uninterruptible Power System (UPS) part 2:    
   (Select whichever applicable)        EMC  requirements 
   (For 160/200K ,C2, 300Kva/400kva C3) 
• IEC 62040-3   : Design and Test Methods 
• EN 60950-1   : Information Technology equipment 
• EN 60529   : Degrees of protection provided by enclosures   
                                                            (IP Code) 
 
The UPS shall be CE marked in accordance with EEC directives 73/23 “low voltage” 
and 89/336 “electromagnetic compatibility.” 
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The Quality System for the engineering and manufacturing facility shall be 
certificated to conform to Quality System Standard ISO 9001 for the design and 
manufacture of power protection systems for computers and other sensitive 
electronics and shall also be in conformance to ISO 14001 for environmental 
management system. 
 
 
 
1.3 SYSTEM DESCRIPTION 
 
1.3.1 Design Requirements 
 
A. For non-redundant operation (applicable/not applicable), the UPS system shall be 
sized to provide a maximum of 160/200/300/400kVA (Select whichever applicable) 
and a maximum of 144/180/ 270/360 kW (Select whichever applicable) output at 0.9 
output power factor.? 
 
B. For redundant operation (applicable/not applicable), the UPS systems shall be 
sized to provide a maximum of 960/1200/1800, & 2400kVA and a maximum of 720/ 
900/1350/1800kW output with one(1)module out of service.? 
 
C. Load voltage and bypass line voltage will be 380/400/415 Vac, three phase and 
neutral. Input voltage will be 380/400/415 Vac, three phase. 
 
D.  The battery system shall have a capacity of ____kW for at least ___minutes at 
25ºC. 
 
 
The battery will be installed: 
 
On open racks ( ) 
In battery cabinets ( ) 
 
E.  The UPS system shall be expandable (up to a maximum of 6 units) in the future 
without any additional parallel card or centralized static switch.  
 
 
1.3.2 Modes of Operation 
 
The UPS system shall operate as a true on-line system in the following modes: 
 
A. Normal: The critical AC load is continuously powered by the UPS inverter(s). The 
rectifier/charger(s) derives power from the mains AC power supply source converting 
this to DC power to supply the inverter(s), while simultaneously float charging the 
battery system. Power supplied by the UPS inverter(s) shall remain within close 
tolerances, at rated voltage and frequency. 
 
B. Emergency: Upon failure of the mains AC power supply source, the critical AC 
load is powered by the inverter(s) which, without any switching, obtain power from 
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the battery system(s). There shall be no interruption in power to the critical load upon 
failure or restoration of the mains AC power supply source. 
 
C. Recharge: Upon restoration of the mains AC power supply source, power to the 
rectifier/charger(s) initially is restricted by a gradual power walk-in. Following this 
relatively short power walk-in period, the rectifier/charger(s) power the inverter(s) 
and simultaneously recharge the battery. This shall be an automatic function and shall 
cause no interruption to the critical load. 
 
 
D. Static Bypass: If the inverter fails, or the inverter overload capacity is exceeded, or 
upon receipt of a manual transfer command from the user interface, and at this time 
the inverter is synchronous with the bypass, the inverter static switch shall perform a 
transfer of the load from the inverter to the bypass source with no interruption in 
power to the critical AC load. If the inverter is asynchronous with the bypass, the 
inverter static switch will perform a transfer of the load from the inverter to the 
bypass static switch with interruption in power to critical AC load. This interruption 
must be less than 20ms (50 Hz), or less than 16.67ms (60 Hz), selectable. 
 
E. Off-Battery or Frequency Converter: If the battery system only is taken out of 
service for maintenance or the UPS is used as a frequency converter, it is 
disconnected from the rectifier/charger and inverter by means of an external 
disconnect breaker. The UPS shall continue to function and meet all of the specified 
steady-state performance criteria, except for the power outage back-up time 
capability. 
 
F. Source Share Mode: A part of the critical AC load is supplied by mains AC input, 
and the remainder of the critical AC load is supplied by the battery. This mode shall 
be user-activated and the ratio of the mains AC input power is programmable from 
20% to 100% of the rated UPS power. This mode is mostly used in generator mode 
when a smaller generator is employed. This function will be activated through a dry 
contact signal that will intimate UPS that that is running on Generator.  
 
G. ECO Mode (for single UPS only): In economic operation mode, the bypass is the 
preferred source of the load while the inverter is in stand-by mode. This is a user 
selectable mode and possible only while the mains AC supply voltage is within an 
acceptable voltage window (±10%) and frequency (±2 Hz). Failure of the bypass AC 
supply and frequency to remain within these pre-defined limits results in transfer of 
the load to the inverter. In this mode, the efficiency shall be 97%. 
 
H. Parallel (1+N Expandable): For higher capacity or higher reliability, the UPS 
outputs (3ph/4W) can be directly paralleled; parallel controllers in every UPS 
automatically share the load. Each UPS module shall be capable of operation in 
parallel and the maximum parallel capacity is up to six times the nominal load of each 
unit composing the system. 
 
I. Master / Slave Passive Redundancy (also known as Hot Standby): The master unit 
connects to the critical AC load and the slave unit connects to the bypass of the master 
unit. 
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J. Auto-Restart Mode: If the battery system was completely depleted due to prolonged 
AC mains failure and the inverter shuts down when the battery reaches the End of 
Discharge Voltage (EOD), the UPS system can be programmed to auto-recovery after 
EOD after a set variable time. This mode and delay time is configurable via the 
service software or LCD panel. 
 
K. Maintenance Bypass: A second bypass circuit contained in the UPS cabinet 
identified as the maintenance bypass line is included to enable a raw mains supply to 
be made available to the load for carrying out a scheduled maintenance or 
troubleshooting. The bypass circuit is manually selected by switching the 
maintenance bypass power switch in the OFF position.  
 
 
1.3.3 Performance Requirements 
 
The UPS is VFI classified (according to IEC 62040-3) producing an output waveform 
that is independent of both the input supply frequency and voltage. 
 
1.3.3.1 UPS Module AC Input 
 
A. Input voltage range for rectifier operation: 290-498 Vac  
Note: With mains at -15% and suggested battery elements, the UPS should maintain 
the rated output voltage at rated load but need not guarantee float charge to battery; 
the battery should not discharge below -15% till 290V input voltage. 
 
B. Frequency Range: 45 – 65Hz 
 
C. Power walk-in: 5-300seconds (selectable) 
 
D. Input Power Factor: should be 0.8/0.86/0.90/ 0.95 (Select whichever is applicable) 
at full load. 
 
E. Input Current Limit: Maximum of 115% normal full load input current. (selectable  
to 100% for generator operation.) 
 
F. Temperature Compensated Charging: Above 25ºC the battery charge voltage shall 
be settable to reduce from 0 to 5mV per cell per ºC in order to optimize on the battery 
lifetime. 
 
G. Current Distortion: 33%/10%/5% (Select whichever applicable) 
 
1.3.3.2 UPS Module AC Output 
 
A. Load Rating: 100% continuous load rating at 40ºC for combination of linear and 
non-linear loads as per IEC 62040-3 standard) 
 
B. Voltage Regulation: 1% steady state for balanced load, 5% for 100% unbalanced 
load as per IEC 62040-3, 5.3.1. 
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C. Nominal Output Power Factor: 0.9 for KW rating of UPS. However UPS module 
should be able to operate for load power factor from 0.8 lag to 0.8 lead with suitable 
de-rating factor. 
 
D. Frequency Regulation: ± 1Hz synchronized with bypass source, ± 0.01Hz free 
running or on battery operation. 
 
E. Frequency Slew Rate: 0.1 up to1.0Hz per second (selectable) 
 
F. Efficiency: Defined as output kW / input kW at a load power factor of 0.9 lagging. 
 
160kVA: Up to 93.3% efficient at full rated load for 6 pulse rectifier. 
200kVA: Up to 93.8% efficient at full rated load for 6 pulse rectifier. 
300kVA: Up to 92.8% efficient at full rated load for 6 pulse rectifier. 
400kVA: Up to 92.5% efficient at full rated load for 6 pulse rectifier. 
 
160kVA: Up to 91.7% efficient at full rated load for 12 pulse rectifier. 
200kVA: Up to 92.2% efficient at full rated load for 12 pulse rectifier. 
300kVA: Up to 91.5% efficient at full rated load for 12 pulse rectifier. 
400kVA: Up to 91.7% efficient at full rated load for 12 pulse rectifier. 
 
G. Phase Imbalance: 
 
120º ±1º el. for balanced loads. 
 
120º ±1º el. for 100% unbalanced loads 
 
H. Voltage Transients: ± 5% for 100% output load step (in accordance with IEC 
62040-3). 
 
I. Transient Recovery Time: To within 1% of steady state output voltage within 20ms. 
 
J. Voltage Distortion (at 100% rated load with crest factor 3:1): 
 
<3.5% Ph/Ph voltage total harmonic distortion (THDv) 
 
K. Overload Capability at Rated Output Voltage: At 25ºC ambient temperature the 
UPS should be able to support following overload conditions. 
 
110% of rated load for 60 minutes. 
 
125% of rated load for 10 minutes. 
 
150% of full load for a minimum of 1 minute. 
 
L. Current Limit: 
 
150% of rated three phase current for up to 5 seconds (in accordance with EN 50091-
1-1.) 
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290% of rated single phase current for up to 5 seconds (in accordance with EN 50091-
1-1.) 
 
1.3.3.3 UPS System Bypass 
 
A. Voltage Range: +20% Upper Limit, -40% default Lower limit (other values should 
be selectable with software setting) 
 
B. Frequency Range: ± 10% (other values should be selectable with software setting) 
 
C. Overload Capability: (specified without fuses) 
 
14.3 times rated current for 10ms 
12.6 times rated current for 20ms 
11.0 times rated current for 50ms 
10.0 times rated current for 100ms 
9.0 times rated current for 200ms 
8.0 times rated current for 500ms 
7.1 times rated current for 1s 
6.6 times rated current for 2s 
5.7 times rated current for 5s 
 
 
 
 
1.3.3.4 Earthing 
 
The AC output neutral shall be electrically isolated from the UPS chassis. The UPS 
chassis shall have an equipment earth terminal. Provisions for local bonding are to be 
provided. 
 
1.4 ENVIRONMENTAL CONDITIONS 
 
1.4.1 Operating Ambient Temperature 
 
UPS: 0ºC to 40ºC without de-rating. 
 
Battery: 25ºC for optimum battery performance. 
 
1.4.2 Storage/Transport Ambient Temperature 
 
UPS: -25ºC to 70ºC. 
 
Battery: 20ºC for optimum battery storage. 
 
1.4.3 Relative Humidity 
 
0 to 95%, non-condensing. 
 
1.4.4 Altitude 
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Operating: 1000m above sea level without de-rating (de-rate power by 1% per 100m 
between 1000m and 2000m). 
 
Storage: 1000m above sea level for continuous storage to 15000m above sea level 
for air transportation for a flight duration not exceeding 16h. 
 
1.4.5 Electrostatic Discharge 
 
The UPS shall be able to withstand an electrostatic discharge compliant to IEC 801-2 
level 3 (8kVA through air, 6kV contact) without damage to equipment or the 
connected load. 

1.5 UPS DELIVERY SUBMITTALS 
 
The specified UPS shall be supplied with one (1) user manual to include details of: 
 
A. Functional description of the equipment with block diagrams. 
 
B. Detailed installation drawings, including all terminal locations for power and 
control connections for both the UPS and battery system. 
 
C. Safety precautions. 
 
D. Step-by-step operating procedures 
 
E. General maintenance guidelines 
 
The UPS shall be supplied with a record of pre-shipment final factory test report. 
 
1.6 WARRANTY 
 
1.6.1 UPS Warranty 
 
The UPS manufacturer shall warrant the unit against defects in workmanship and 
materials for 12 months after initial start-up or 15 months after ship date, whichever 
comes first. 
 
1.6.2 Battery Warranty 
 
The battery manufacturer's standard warranty shall be passed through to the end user. 
 
1.7 QUALITY ASSURANCE 
 
1.7.1 Manufacturer Qualifications 
 
A minimum of twenty years experience in the design, manufacture and testing of 
solid-state UPS systems is required. The manufacturer shall be certified to ISO 9001 
and ISO 14001. 
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1.7.2 Factory Testing 
 
Before shipment, the system shall be fully and completely tested to ensure compliance 
with the specification. 
 

2.0 PRODUCT 
 
2.1 FABRICATION 
 
2.1.1 Materials 
 
All materials of the UPS shall be new, of current manufacture, high grade and shall 
not have been in prior service except as required during factory testing. All active 
electronic devices shall be solid-state. Control logic and fuses shall be physically 
isolated from power train components to ensure operator safety and protection from 
heat. All electronic components shall be accessible from the front without removing 
sub-assemblies for service access. 
 
2.1.2 Wiring 
 
Wiring practices, materials and coding shall be in accordance with the requirements 
of IEC. All electrical power connections shall be torque to the required value and 
marked with a visual indicator. 
 
Provision shall be made in the cabinets to permit installation of input, output, and 
external control cabling. Provision shall be made for top, side, or bottom access, 
allowing for adequate cable bend radius to the input and output connections. 
 
2.1.3 Construction 
 
The UPS shall be housed in an IP20 enclosure, designed for floor mounting. The UPS 
shall be structurally adequate and have provisions for hoisting, jacking, and forklift 
handling. Maximum cabinet height shall be 1.9 meters for 160kVA, 200kVA, and 
300kVA. 
 
2.1.4 Cooling 
 
Adequate ventilation shall be provided to ensure that all components are operated well 
within temperature ratings. 
 
Temperature sensors shall be provided to monitor UPS internal temperature. Upon 
detection of temperatures in excess of manufacturer’s recommendations, the sensors 
shall cause audible and visual alarms to be sounded at the UPS control panel. A 
separate room ambient temperature sensor shall be provided to allow control of the 
battery charging voltage with change of temperature.  
 
On request shall be available the Fan Failure Alarm Indicator that provide the alarm 
on UPS front panel or remotely when one or more fans are faulty. 
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No clearance shall be required at the side and rear of the UPS for the purpose of 
ventilation or otherwise. 
 
2.2 EQUIPMENT 
 
2.2.1 UPS System 
 
The UPS system shall consist of a single module unit for stand-alone configuration or 
an appropriate number of single module units to meet capacity and redundancy 
requirements. Each UPS module shall consist of a rectifier/charger (with 30º phase 
shifted transformer for 12-pulse rectifier to limit harmonics to less than 5%), three-
phase inverter with associated transformers, mains bypass static switch, inverter static 
transfer switch, protective devices, passive filter, and accessories as specified. 
 
2.2.2 Configurations 
 
The UPS system shall consist of either a single module unit, or more (up to a 
maximum of six) of the same kVA rating. Systems greater than one module shall 
operate simultaneously in a parallel configuration with the load shared equally among 
the connected modules. With the exception of a single module configuration, the 
system shall be redundant or non-redundant as stated elsewhere in this specification. 
 
A. Non-redundant system: All the modules making up the UPS system shall supply 
the full rated load. If a module should malfunction, the load is to be transferred, 
automatically and uninterrupted, to the bypass line by the use of the static mains 
bypass switch. 
 
B. Redundant system: The UPS system shall have one or more module(s) than 
required to supply the full rated load. The malfunction of one of the modules shall 
cause that module to be disconnected from the critical load and the remaining 
module(s) shall continue to carry the load. Upon repair of the module, it shall be 
reconnected to the critical load to resume redundant operation. Any module shall also 
be capable of being taken off the critical load manually for maintenance without 
disturbing the critical load bus. Module redundancy level shall be a predefined 
number of modules that are required to supply the full rated load. With the number of 
connected modules equal to this value, a malfunction of another module shall cause 
the load to be transferred automatically and uninterrupted to the bypass line by the use 
of the static mains bypass switch. 
 
2.2.3 System Protection 
 
A.  The UPS shall have built-in protection against: surges, sags, and over-current from 
the AC source, overvoltage and voltage surges from output terminals of paralleled 
sources, and load switching and circuit breaker operation in the distribution system. 
The UPS shall be protected against sudden changes in output load and short circuits at 
the output terminals. The UPS shall be protected by a class-A filter and a D-level 
lightning protection system. 
 
B.  The UPS shall have a built-in protection against permanent damage to itself and 
the connected load for all predictable types of malfunctions. Fast acting software and 
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control with a true DSP design shall be used to detect failure and abnormal 
conditions. Upon detection of the failure or abnormal condition, the DSP software 
shall gate-off the circuit to protect against cascading failure of solid-state devices 
Additional current limiting devices such as fast-acting fuses and contactors shall 
back-up the software to provide maximum protection. Internal UPS malfunctions 
shall cause the module to trip off-line with minimum damage to the module and 
provide backup information to maintenance personnel regarding the reason for 
tripping off line. The load shall be automatically transferred to the bypass line 
uninterrupted, should the connected critical load exceed the capacity of the available 
on-line modules. The status of protective devices shall be indicated on the LCD 
graphic display screen on the front of the unit. 
 
C.  The UPS system shall be capable of protecting itself from excessive retransfers in 
an hour due to inverter overload. The number of retransfer time limit shall be settable 
from 1-10 times in an hour. If the limit was reached, the load shall be transferred to 
bypass source permanently until such time that the load returns to normal condition. 
This feature is an important factor to increase the MTBF of the UPS system and shall 
act as guide or notification for the end users to reduce the load or addition of UPS 
system due to load growth. 
 
2.2.4 Diagnosis 
 
The UPS system shall be capable of self-diagnostics to monitor parameters of main 
modules such as rectifier, inverter, and monitor. It shall also have in its memory 
important data such as fault records, alarms, and history logs. 
 
 
2.3 COMPONENTS 
 
2.3.1 Rectifier/Charger 
 
The term rectifier/charger shall denote the solid-state equipment and controls 
necessary to convert AC to regulated DC for input to the inverter and for charging the 
battery. 
 
A. Input Current Total Harmonic Distortion: For a 6 pulse module the input current 
THD shall be less than 33% at full load input current for a 6 pulse modules; the 
optional input filter shall reduce this input current distortion to less than 10% THD at 
full load. For a 12 pulse module the input current THD shall be less than 10% THD at 
full load current; the optional input filter shall reduce this input current distortion to 
less than 5% THD at full load. 
 
B. AC Input Current Limiting: The rectifier/charger shall include a circuit to limit AC 
input current to 115% of the full input current rating. The UPS should have a standard 
option that will provide input current limiting to 100% during generator operation, on 
receipt of an external low voltage signal. 
 
C. Battery Charge Current Limiting: The rectifier/charger shall include a circuit to 
limit the battery charging capacity to 15% UPS output KW rating. An optional 
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secondary circuit shall reduce the charging current to 0% on receipt of an external low 
voltage signal, during generator operation. 
 
D. Battery Charge Compensation: The rectifier/charger shall automatically adjust the 
battery float charging voltage by ±5mV per cell per ºC when used in conjunction with 
an optional remote temperature sensor. The nominal DC bus voltage, and therefore 
battery float voltage & battery end cell voltage  should be (Select whichever is 
applicable). 
 

Parameter 380V 400V 415V
Number of cells used (standard) 192 pcs 198 pcs 204 pcs 
End-of-discharge voltage 320V 330V 340V
Float voltage 432V 446V 459V

 
E. Input Power Walk-in: The rectifier/charger shall provide a feature that limits the 
total initial power requirements to 20% of rated load, and gradually increases power 
to 100% of full rating over a 10 second time interval. For redundant configuration, the 
power walk-in starting time shall be delay configurable from 5 to 300 seconds in 
order to reduce the impact to the Generator. 
 
F. Input Isolator: The rectifier/charger shall have an input isolator and shall be fuse 
protected. The isolator shall be of the frame size to supply full rated load and recharge 
the battery at the same time, and shall withstand a short circuit current of up to 60KA 
for 160/200KVA, 90kA for 300/400kva (Select whichever is applicable) 
 
G. Fuse Protection: Each AC phase shall be individually fused with fast acting fuses 
so that loss of any semiconductor shall not cause cascading failures. 
 
H. DC Filter: The rectifier/charger shall have an output filter to minimize ripple 
current in to the battery. The AC ripple voltage of the rectifier DC output shall not 
exceed 1% RMS of the float voltage. The filter shall be adequate to ensure that the 
DC output of the rectifier/charger will meet the input requirements of the inverter 
without the battery connected. 
 
I. Battery Recharge: In addition to supplying power to the load, the rectifier/charger 
shall be capable of producing battery charging current sufficient to replace 95% of the 
battery discharge power within ten (10) times the discharge time. After the battery is 
recharged, the rectifier/charger shall maintain the battery at full charge until the next 
emergency operation. 
 
 
2.3.2 Inverter 
 
The term inverter shall denote utilizing the latest IGBT switching Vector Controlled 
DC – AC converter (also known as Space Vector Pulse Width Modulation) that 
provides the second conversion phase, which is, convert DC from the rectifier/charger 
or battery to provide AC power to the critical load. The inverter shall be solid-state, 
capable of providing rated output power. The inverter shall be of Vector Controlled 
design using the latest DSP and utilize insulated gate bipolar transistors (IGBTs), 
switching at high frequency in order to minimize output voltage distortion and cross 
currents in redundant configuration. 
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A. Overload Capability: The inverter shall be able to sustain an overload across its 
output terminals up to 150% with ±5% output voltage regulation. The inverter shall be 
capable of supplying at least 150% current under short circuit conditions for 5 
seconds if the Bypass source is not healthy. If the bypass supply is healthy, inverter 
should transfer the load to bypass during a short circuit current overload beyong 
150% and disconnect itself from critical bus. 
 
B. Output Frequency: The inverter shall track the bypass mains supply continuously 
providing the bypass source maintains the rated frequency (of either 50 or 60Hz). The 
inverter will change its frequency at 0.1Hz per second (adjustable from 0.1 to 1.0Hz 
per second) to maintain synchronous operation with the bypass. This shall allow 
make-before-break manual or automatic transfers of the load between the inverter and 
the bypass mains supply. If the bypass mains supply frequency falls outside of these 
limits, the inverter shall revert to an internal digital oscillator and hold the inverter 
output frequency to within ±0.01Hz of the rated frequency for steady state and 
transient conditions. Drift shall not exceed 0.1% during any 24 hour period. Total 
frequency deviation, including short time fluctuations and drift, shall not exceed 
0.1Hz from the rated frequency. 
 
C. Phase-to-Phase Balance: System logic (DSP) shall provide individual phase 
voltage compensation to obtain phase balance of ±1% under all conditions including 
up to 100% load unbalance. 
 
D. Fault Sensing and Isolation: Fault sensing shall be provided to isolate a 
malfunctioning inverter from the critical load bus to prevent disturbance of the critical 
load voltage beyond the specified limits. The inverter output static switch shall be 
switched off to isolate a malfunctioning module from the critical load. 
 
E. Battery Protection: The inverter shall be provided with monitoring and control 
circuits to protect the battery system from damage due to excessive discharge. 
Shutdown of the inverter shall be initiated when the battery has reached the end of 
discharge (EOD) voltage. The battery EOD voltage shall be calculated and 
automatically adjusted for reduced load conditions to allow for extended autonomy 
periods without damage to the battery. Automatic shutdown control shall not be a 
function of discharge time. 
 
F. Self-Ageing: The inverter shall be able to provide up to 80% load to the UPS 
system itself to test its complete functionality. This shall be done via the service 
software parameters setting. The UPS system shall display all values such as input & 
output voltages, input & output kW, frequency, currents, etc. This self-ageing mode 
shall be done to replace the traditional “resistive load testing” of the UPS system at 
the installation site. 
 
 
2.3.3 Static Bypass 
 
When a scheduled maintenance is required or when an overload condition is sustained 
for a time period in excess of the inverter output capability or due to malfunction, a 
bypass circuit shall be provided for each single module that forms as an integral part 
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of the UPS system. The modular bypass circuit(s) shall provide for isolation of the 
inverter(s) and provide a path for power directly from an alternate AC bypass source. 
The UPS logic control shall constantly monitor the availability of the static bypass 
line in case of a need to perform a transfer. The bypass of each module shall consist of 
a bypass static switch, operating in conjunction with the inverter output static switch. 
The static switches shall be solid state devices that, operating simultaneously, can 
instantaneously connect the load to the alternate AC source.  
 
A. Manual Load Transfers: A manual load transfer between the inverter output and 
the alternate AC source shall be initiated from the control panel. The transfer shall be 
no-break utilizing the inverter output and bypass static switch.. 
 
B. Automatic Load Transfers: An automatic load transfer between the inverter output 
and the alternate AC source shall be initiated if an overload or short circuit condition 
is sustained for a period in excess of the inverter output capability or due to a 
malfunction that would affect the output voltage. Transfers caused by overloads shall 
initiate an automatic retransfer of the load back to the inverter only after the load has 
returned to a level within the rating of the inverter source. 
 
C. Back-feed Protection: The static bypass shall be provided with detection and 
control circuits, to be used in conjunction with external automatic switchgear, in order 
to disconnect the bypass line in the event of a short-circuit being detected in the solid-
state devices that form the bypass static transfer switch. The purpose of this 
requirement is to prevent the risk of electrical shock on the distribution system when 
the normal source of power is disconnected. Furthermore, failure of bypass SCR’(s) 
shall not back-feed UPS power to the bypass distribution while the UPS is operating 
on battery mode. 
 
2.3.4 Internal Maintenance Bypass 
 
A fully rated bypass circuit shall be fitted on all single module UPS systems to 
provide an alternative path for power flow from the alternate AC supply to the critical 
load for the purpose of maintaining the UPS when it is completely powered down. A 
maintenance bypass interlock shall activate the static bypass circuit to protect against 
cross-feed between inverter and bypass circuits if the Maintenance Bypass Switch is 
closed before the inverter is shutdown. 
 
2.3.5 Human Machine Interface 
 
A. UPS Display and Control Panel: Each UPS module shall be equipped with a 320 x 
240 dot graphic LCD backlit display (Dimension: L x H: 120 x 90mm). This shall 
automatically provide all information relating to the current status of the UPS or the 
system load, respectively, as well as being capable of displaying metered values. The 
display shall be menu-driven, permitting the user to easily navigate through operator 
screens. The LCD screen shall also display a Prompt Window to alert users of UPS 
certain conditions that require confirmations of a command (see table below). 
 

No. Prompt Meaning

1
Transfer with interrupt, 
confirm or cancel 

Inverter and Bypass supplies are not synchronised and any load 
transfer between the supplies will cause a brief load interruption 

2 The load is too high to be The total load must be less than the capacity of one unit to allow 
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No. Prompt Meaning
transferred with interrupt a parallel system to perform an interrupted transfer from bypass 

to inverter 

3
This operation leads to output 
shutdown, confirm or cancel   

No alternative supply is available and any Inverter Off operation 
will cause the load to be de-energised 

4
This operation leads to 
inverter overload, confirm or 
cancel

Turning off this inverter will lead to the overload of remaining 
inverter(s) in a parallel system 

5
Turn on more UPS to carry 
current load 

The number of paralleled inverters already turned on is 
insufficient to carry the existing load 

6
Battery will be depleted, 
confirm or cancel 

Battery capacity test discharges the battery 100%. This prompt 
apears to require your confirmation. Cancelling the test will ends 
the test and transfers the UPS to Normal mode 

7
System selftest finished, 
everything is ok 

No action required

8
System selftest finished, 
please check the current 
warnings 

Check the current record window 

9 Enter control password    Required for battery or UPS test (default: 12345) 

10
Battery selftest condition is 
low, please check battery 
state and loadlevel 

Battery test condition is not met. Please check whether the 
battery is in boost charge state and the load level meet the 
battery test conditions. To initiate the battery test, the load must 
range between 20% and 80% 

11
Freshening charge condition 
is low, please check battery 
settings and state 

This prompt appears when you select the freshening charge 
command while the freshening charge condition is not met (such 
as no battery, charger failure) 

 
B. Metered Values: A microprocessor or DSP shall control the display functions of 
the monitoring system. All three-phase parameters shall be displayed simultaneously. 
All voltage and current parameters shall be monitored using true RMS measurements 
for accurate (±1%) representation of non-sinusoidal waveforms typical of computers 
and other sensitive loads. The following parameters shall be displayed: 
 
Main Input: 
 

Three phase Line to Line voltage  
Main Input Frequency 

 
Bypass: 
 

Bypass input Line to Neutral voltage 
Bypass input Line to Line voltage 
Bypass input Frequency 

 
UPS Output: 
 

Per phase output voltage  
Per phase output current  
Line to Line voltage 
Output frequency 
Output power factor 

 
Local Load: 
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Load on each phase (% of total load) 
Active power, apparent power, and reactive power of each phase 
Load crest factor 

 
System Load: 
 

Active power, apparent power, and reactive power  
Single system, no parallel data 

 
Battery: 
 

Battery bus voltage 
Battery bus current 
Internal battery temperature ºC 
Battery run time (remaining) 
Battery boost charging 
Battery float charging 
Battery not connected 

 
Records / Event History: 
 

Displays 512 events log indicating system status and time stamp for each 
event 

 
Settings: 
 

Language 
Contrast 
Date format 
Date & time 
Com1 baud rate, Com2 baud rate, Com3 baud rate 
RS-232 & RS-485 
Password 

 
Command: 
 

Battery maintenance test 
Battery capacity test 
System test 
stop test 
Freshening charge 

 
C. Power Flow Mimic: Each UPS module shall be equipped with a mimic to indicate 
power flow to the critical load along with an indication of the availability of the 
rectifier/charger, battery, static bypass, inverter, and load. The mimic shall provide a 
quick and easy indication of load level (displayed on LCD), to include overload 
conditions (displayed on LCD). This power flow shall also be seen in the LCD 
display. 
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D. Alarms and Status Information: Alarm and status conditions shall be reported at a 
single module UPS system or at the paralleled module or both. The display and 
control panel shall report the alarms and status information listed below. Each alarm 
shall be visually displayed in text form and an audible alarm will sound for each 
alarm displayed (see table below).  
 

Alarm message         Alarm message      Alarm message 
Rectifier comm. fail Bus capacitor overvolt Protocol version clash 
Rectifier block EPO UPS system testing 
Rectifier current limt Input disconnect open Inverter in setting 
Rectifier over temp. Input disconnect closed Rectifier in setting 
REC drive circuit fault Normal mode Generator connected 
REC input Ph. missing Source share mode REC flash update 
Mains Volt abnormal PPF online INV flash update 
Mains undervoltage PPF disconnecting Monitor flash update 
Mains freq. abnormal Auto start Unit off confirm 
Mains phase reversed Battery mode System off confirm 
Control power 1 fail No battery Fault reset 
Control power 2 fail Battery Room Alarm Alarm silence 
Soft start fail BCB open Turn on fail 
Input filter fault BCB closed Alarm reset 
Filter contactor fault Battery float charging   Transfer confirm 
Filter overcurrent Battery boost charging   Transfer cancel 
DC bus over voltage Battery discharging Manual turn on 
Unit over load Battery period testing Manual turn off 
System over load Batt. capacity testing Bypass disconnect closed 
Unit over load timeout Battery ground fault Bypass disconnect open 
Byp. abnormal shutdown Battery maint. testing Maint. disconnect closed 
Bypass unable to trace Battery end of discharge Maint. disconnect open 
Bypass phase reverse Battery overtemp. Output disconnect closed 
Load impact transfer Battery fuse fail Output disconnect open 
Transfer time-out Battery fault Check UPS output 
Load sharing fault Battery maintained Output disabled 
DC bus abnormal Battery low pre-warning Normal mode 
System transfer Setting save error Battery mode 
Parallel board fault Inverter comm. fail Source share mode 
Parallel connect fault Parallel comm. fail Bypass mode 
Bypass over current Inverter over current Static Sw. overtemp. 
LBS Active INV drive circuit fault Byp. feedback fault 
LBS abnormal Inverter asynchronous Bypass abnormal 
Byp. induct overtemp. Inverter output abnormal Fan fault 
Input fuse fail Inverter overtemp. Bypass STS fail 
Ambient overtemp. Inverter STS fail Operation invalid 

 
E. Inverter ON/OFF: Each UPS module shall be equipped with an inverter ON/OFF 
button which will transfer the load from all UPS modules to the bypass mains supply, 
if it is available. The inverter ON/OFF button shall be activated by pressing and 
holding the buttons for approximately 2 seconds until a beeping sound is heard. 
 
F. EPO Button: Each UPS module shall be equipped with an EPO button and shall be 
housed beneath a safety cover to protect against inadvertent operation. It shall be 
conspicuously located at the UPS doors. The EPO button shall be activated by 
pressing and holding the button for approximately 2 seconds, after which, it disables 
the entire static switch block, inverter, rectifier / charger, and trips the battery circuit 
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breaker. It shall also be used to trip the external input circuit breaker to disconnect 
from UPS input power or AC mains supply (circuit breaker connected to an external 
trip facility). 
 
2.3.6 Power Supply 
 
Each UPS module shall be equipped with two identical control power supply boards. 
Each redundant power supply boards shall take its input from both AC and DC 
sources to assure reliability and consequently, increase the MTBF of the system. It 
shall operate such that the redundant board operates when the first power supply 
board fails. 3 boards  
 
2.3.7 Load Bus Synchronizer (LBS) 
 
Each UPS module shall be equipped with a Load Bus Synchronizer (LBS) 
functionality to assure that the output of two independent UPS systems (or parallel 
systems) remain synchronized even when the UPS systems are operating in different 
modes ( bypass, inverter, or battery). The LBS shall be used in conjunction with a 
Static Transfer System to achieve Dual Bus Configuration to support single input 
loads. The LBS shall be able to synchronize UPS units of the same type and brand. 
The UPS system shall also support an optional LBS adapter to synchronize UPS units 
of different type and brand (with two completely different sources of incoming 
power). No additional external box should be applied for LBS between the same 
model of UPS system from same manufacturer. 
  
2.3.8 Firmware 
 
The UPS system shall have the ability to be updated with the latest release of 
firmware version or the same release version as needed. The flashing update shall be 
done to the Monitor Board, Rectifier Board, and Inverter Board so as to be loaded 
with the latest release version as recommended by the manufacturer for control 
enhancement. Flashing of firmware to the replacement board needed to be loaded 
with the old release version for compatibility with other firmware shall also be 
possible. This shall be done via the service software parameter setting used by the 
commissioning engineers and shall also be possible using remote connectivity. 
 
2.4 OPTIONAL COMMUNICATIONS 
 
A. SNMP/HTTP Network Interface Card: The UPS shall have an optional, internally 
fitted, Simple Network Management Protocol (SNMP) to provide real time status 
information over a 10/100 base T Ethernet connection.  The SNMP will support 
SNMPv1, and shall be MIBII compliant for integration into Network Management 
System. This card support traps for up to 8 destinations and supports LGP and MIBII 
definitions. UPS information will also be available over the network by using a web 
browser via a HTTP page. The SNMP supports static as well as DHCP, and boot 
modes for plug-and-play network installation. It shall also be configurable via HTTP, 
Telnet, FTP, web page, or serial interface. The card provides configuration and 
control security through a user name and password. The cards firmware can also be 
updated such that future releases can be downloaded to enjoy card enhancements. 
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B. RS-485 Interface Card: The UPS shall have an optional, internally fitted RS-485 
interface card that will provide real time status information over a 2 or 4-wire RS-485 
connection. This interface will support MODBUS, JBUS, and RTU protocol. 
 
C. Relay Card: The UPS shall have an optional, internally fitted relay card that will 
provide real time status information of the following UPS conditions: 
 

UPS ON / UPS FAILURE 
UPS ON BATTERY 
UPS ON BYPASS 
BATTERY LOW 

 
The relay card will function via a contact closure interface rated at 24Vdc, 1A. The 
card will allow interfacing with AS400 or remote monitoring devices, such as a 
Remote Alarm Panel. 
 
2.4.1 Software Compatibility: The UPS shall have optional software for monitoring, 
control, and event management for almost all available operating systems. The 
available solutions shall provide: 
 

Users with basic UPS operating status plus automated shutdown of computers 
operating systems in the event of an extended power outage. 
Cost-efficient centralized monitoring and event management of UPS, 
environmental and Power systems that can utilize an existing infrastructure 
network. 

 
 
2.5 OTHER OPTIONS:

 
2.5.1 Battery Circuit Breaker (BCB) 
 
Each UPS module shall have a properly rated circuit breaker to isolate it from the 
battery. This Battery Circuit Breaker is to be housed in a separate enclosure for wall 
mounting, or mounted inside an optional battery cabinet and must be installed as close 
as possible to the battery systems and UPS. It shall contain a BCB and a BCB control 
board.  It shall function as required by the E.P.O. button and the BCB shall trip once 
the E.P.O. button is pressed.  
 
2.4.2 Battery Cabinet: Batteries shall be housed in a suitable cabinet matching in 
height, and depth of the UPS modules 
 
2.4.3 External Battery Temperature Sensor: To ensure temperature compensated 
charging to protect battery life, a battery temperature monitoring probe is necessary to 
monitor the battery enclosure temperature rise caused by the AC mains failure and of 
the battery’s internal resistance when operating. The probe system includes one 
battery temperature sensor and one temperature transport. 
 
2.4.3 Static Transfer Systems:  To provide automatic dual source switching for 
redundant UPS units connected to two different sources of incoming AC power. It 
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shall also provide isolation, distribution, computer grade grounding, and power 
monitoring to the critical loads. 
 
2.4.4 Load Bus Synchronizer Kit: To provide communication link between two 
redundant UPS systems independent output bus (either two independent single units 
or two independent parallel systems each composed of up to six modules) to maintain 
synchronization. 
 
2.4.5 Harmonic Filter: To minimize harmonics reflected back to the upstream 
distribution to less than 5% THDi and improve input Power Factor to 0.95. This could 
be in the form of combinations of passive harmonic filters and/or Active harmonic 
filter along with the base UPS unit.. 
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Liebert® NXL

High Availability UPS for Medium & 

Large Data Centers

800 kVA
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The Liebert® NXL™ transformer-based UPS is designed to deliver reliable, efficient power protection 

for medium and large enterprise data centers, as well as government, healthcare, finance, telecom, 

manufacturing and transportation applications.

FEATURES AND 
PERFORMANCE

Transformer-based 

architecture

12 pulse Silicon Controlled 

Rectifier (SCR) for 400-800 

kVA units

Input power factor >0.95 

with automatic 

disconnection for input 

power factor control also at 

partial load

Input THDi <5%

Permanent 100% kVA – no 

derating with any load 

(leading or lagging) 

Temperature compensated 

battery charging/battery 

load test

Continuous duty static 

bypass switch

Automatic output power 

upgrade up to 10% 

Liebert ActiveStar® Digital 

Signal Processor (DSP) 

control

Interactive color touch 

screen user interface.

Featuring online double conversion 

technology, the Liebert NXL provides 

excellent dynamic performance and 

flexibility, responding to all input 

conditions while maintaining high output 

power quality for critical loads. 

The Liebert NXL furthermore achieves 

significant levels of energy efficiency 

through its intelligent parallel feature, 

delivering significant results at partial 

load, particularly in high availability 

parallel configurations.

The transformer-based technology of 

the Liebert NXL further delivers superior 

reliability in critical installation 

environments as a result of its extremely 

robust architecture.

LIEBERT® NXL
Brochure

LIEBERT® NXL
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Furthermore the Liebert NXL’s 100% 

continuous-duty static switch ensures 

maximum fault clearing capability in the 

case of extreme overload or downstream 

short-circuits.

It additionally manages battery ground 

fault conditions allowing regular 

operation to be maintained without 

switching the unit to bypass.

Maximum availability is further enhanced 

through:

High inverter overload capability 

allowing fully regulated power also in 

the event of overload and fault 

conditions

Superior management of leading 

power factor loads

Built-in galvanic isolation offering 

maximized noise reduction

Excellent dynamic performance

Unit level redundant components, 

power supplies & communication 

cards.

100% Load

40°C   
Temperature

12 P SCR 
Rectifier

Any Leading or 
lagging loads

Battery Ground  
Fault Conditions

Liebert NXL 800 kVA

Continuous Availability

The Liebert® NXL™ ensures maximized availability of connected loads. Its robust architecture 

allows operation at 100% load also when presented with a combination of critical conditions that 

would require other manufacturers systems to de-rate output or compromise system availability.
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Optimized Total Cost of Ownership

Liebert NXL Intelligent Paralleling - Two Units @ 65% Load Each = 93.7% Efficiency

65%

Intelligent parallelling

The Liebert® NXL™ can be connected with up to six units in parallel. Its intelligent 

paralleling capability optimizes efficiency at partial load, thus achieving superior 

running cost savings. This feature allows the system to automatically adapt the 

number of operating units to meet immediate load requirements, by switching the 

excess units to standby mode. 

This intelligent paralleling feature allows for an overall reduction in energy dissipation, 

hence minimizing related cooling system consumption.

Total cost of ownership 
advantages

The architecture of the Liebert 

NXL is designed to optimize 

overall total cost of ownership 

from installation through to 

operation. Its excellent double 

conversion efficiency of up to 

94%, together with galvanic 

isolation,  further contribute to 

maximizing the return on 

investment.

The Liebert NXL’s total cost of 

ownership advantages are further 

increased as a result of:

Simplified front access for 

improved serviceability 

Improved cable access 

resulting in faster installation

Up to 98% efficiency in 

Intelligent Eco-Mode™

Optimized partial-load 

efficiencies.

Liebert NXL 400 kVA AC - AC efficiencies

LIEBERT® NXL
Brochure
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Flexible Configuration Capacity

Single Unit Configuration

The 400 kVA, 500 kVA, 600 kVA and 

800 kVA high power ratings of the 

Liebert® NXL™ range maximize cost 

savings by reducing the number of 

overall units necessary to meet capacity 

requirements. This in addition greatly 

reduces the system footprint, thus 

providing space saving advantages and 

minimizing the demand on physical floor 

space, installation and maintenance 

related costs. The Liebert NXL is 

available in multi-module configurations 

for Tier 2, 3 and 4 applications, ensuring 

the ideal level of power redundancy for 

all critical applications.

Parallel configurations             

Liebert NXL units can be paralleled with 

up to six units to obtain an increased 

level of capacity as well as higher 

redundancy, enhancing fault 

management capability by preventing 

single module or single battery failures. 

The parallel architecture of the Liebert 

NXL allows single units to be serviced 

while the remaining units continue to 

power the load.

Single-Unit configuration

In a single unit configuration, the critical 

bus is powered by a single UPS 

providing an excellent level of reliability 

and internal redundancy via its 

continuously rated internal static bypass.

Distributed parallel configuration 

Paralleling of single UPS units offers 

advanced scalability in terms of capacity 

and redundancy. Each unit has its own 

static bypass switch, providing parallel 

operation without the need for a system 

control cabinet, thus reducing initial 

installation costs. In the distributed 

parallel configuration, system level 

commands may be given directly to the 

single unit.

Centralized parallel configuration 

In a centralized parallel configuration the 

internal static bypass switch of each unit 

is disabled and an external Main Static 

Switch (MSS), rated for the desired 

maximum capacity, is installed. 

The MSS can be easily integrated into 

any switchgear, thus simplifying cabling. 

System level commands are given to the 

MSS which also provides centralized 

monitoring and simplified control of the 

complete system.

Rectifier

Battery

Inverter

Static Switch

Distributed Parallel Configuration

Rectifier

Inverter

Battery Battery

Service Isolation
Breaker

AC Output
to Load

Rectifier

Inverter

Static
Switch

Static
Switch

Centralized Parallel Configuration

Rectifier

Inverter

Battery

Service Isolation
Breaker

AC Output
to Load

Rectifier

Inverter

Battery

Static
Switch

Switch
Bypass
Breaker
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BATTERY CYCLE 
MONITOR

Via the touch screen interface, 

users are able to monitor the 

expected runtime of batteries and 

take any necessary action 

accordingly.  

The battery cycle monitor:

Collects and retains 

information on the last 132 

events involving UPS battery 

discharge

Stores critical event details

Provides onscreen access to 

information relating to 

battery health

Status, warning and alarm 

notifications.

The system’s intuitive menu allows for:

Quick checking of operational status

Monitoring of power flow through UPS along with all meter readings

Menu-driven operator procedures to ensure safe operation

Checking of status reports and history files

Adjustment of programmable parameters

(access determined by security access function).

Battery Cycle MonitorLiebert NXL 800 kVA Touch Screen User Interface

Advanced Touch Screen User Interface

The Liebert® NXL™ features a large, multi-language color touch screen interface allowing close 

control and monitoring of system status and performance. 

LIEBERT® NXL
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VERTIV™ TRELLIS™ 
PLATFORM

Vertiv's Trellis™ platform is a        

real-time infrastructure 

optimization platform that enables 

the unified management of data 

centre IT and facilities 

infrastructure. 

The Vertiv Trellis platform software 

can manage capacity, track 

inventory,  plan changes, visualize 

configurations, analyze and 

calculate energy usage,  

and optimize cooling and power 

equipment as well as enable for 

virtualization.

The Vertiv Trellis platform 

monitors the data center, 

providing a thorough 

understanding of system 

dependencies to help IT and 

facilities organizations keep the 

data center running at peak 

performance. This unified and 

complete solution, delivers the 

power to see the real situation in 

your data center, make the right 

decision and take action  

with confidence.

Vertiv™ IntelliSlot® Web Card

Vertiv IntelliSlot Web Card and the Vertiv IntelliSlot 485 interface card provide 

connection to Vertiv SiteScan® Web, for access to real-time control plus the tools to 

analyze important equipment-related data. Both cards allow the operator to access 

current data and interact with graphic programming logic in real-time, for full control 

functionality.

Vertiv SiteScan Web centralized 
monitoring integration

Vertiv SiteScan Web is a centralized 

site monitoring system which ensures 

maximum visibility and availability of 

critical operations. Vertiv SiteScan Web 

allows users to monitor and control 

virtually any piece of critical support 

equipment. Its features include real-time 

monitoring and control, data analysis, 

trend reporting and event management. 

The Liebert NXL comes with the ability 

to output data directly to the network for 

integration with other monitoring systems. 

Battery monitoring options       

Alber battery monitoring allows 

continuous monitoring and diagnosis 

of battery parameters. The reporting 

function keeps users informed of battery 

health, and allows timely, proactive 

battery replacement avoiding premature 

replacement.

Vertiv SiteScan Centralized Site Monitoring

Vertiv IntelliSlot Web Card Vertiv IntelliSlot 485 Interface Card

Connectivity, Management and Monitoring
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The Vertiv™ LIFE™ Services Remote 

Diagnostic and Preventive Monitoring 

provides early warning of UPS conditions 

and out of tolerances. This allows 

effective proactive maintenance, fast 

incident response and remote trouble 

shooting, giving customers complete 

security and peace of mind. With Vertiv 

LIFE Services you will benefit from: 

Uptime Assurance

Constant monitoring of UPS parameters, 

thus maximizing the system’s availability.

First Time Fix Rate

Pro-active monitoring and data 

measuring ensure that when our 

customer engineers are dispatched 

on-site, they arrive prepared for first 

time resolution.

Proactive Analysis 

From Vertiv LIFE Services centers, our 

experts proactively analyze the data and 

trends  of your equipment, to recommend 

a ctions to ensure their best performance. 

Minimized Total Cost of Ownership 
of Your Equipment

The continuous monitoring of all 

relevant parameters in turn maximizes 

unit performance, reduces on-site 

maintenance and extends the life of  

your equipment.

Fast Incident Response

Vertiv LIFE Services allows for 

immediate definition of the best course 

of action, as a result of the regular 

communication between your Liebert® 

NXL™ system and our Vertiv LIFE 

Services centers.

Reporting 

You will receive a comprehensive report 

detailing the working order of your 

equipment and its operational 

performance.

Vertiv™ LIFE™ Services Remote Diagnostic and Preventive Monitoring 

Vertiv's service program is designed to ensure that your critical power protection system is 

maintained in an optimum state of readiness at all times.

Servers

Normal

UPS Unit

Critical

Data

Collection

Customer Engineer

On-site Visit

YOUR FACILITY

LIFE™  24/7 SERVICE CENTER

Thermal Management Unit
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Liebert® NXL™ UPS Specifications

TECHNICAL CHARACTERISTICS

RATING 400 500 600 800

Apparent nominal output power at 25° C (kVA) 440 550 660 880

Apparent nominal output power at 40° C (kVA) 400 500 600 800

Maximum output active power at 40° C (kW) 360 450 540 720

INPUT

Nominal mains input voltage/voltage tolerance (V) 400 (285 to 460), three phase

Nominal bypass input voltage/voltage tolerance (V) 400 ± 10% (380 V, 415 V selectable) three-phase + neutral

Nominal input frequency/frequency tolerance (Hz) 50 ± 10% (60 Hz selectable)

Input Power Factor > 0,95

Input current distortion at maximum input power THD (%) <5

OUTPUT

Output voltage stability by load variation 0 - 100% (%)
• static
• dynamic

± 1
Complies with IEC/EN 62040-3, Class 1

Output frequency (nominal) (Hz) 50 (60 Hz selectable)

Output frequency variation (%)
• with mains synchronization
• with internal reference

± 0.75 (1.5, 2.5, 6.0 selectable)
± 0.05

Inverter overload capacity 125% for 10 min., 150% for 1 min.

Compatibility with loads Any power factor (leading or lagging) up to 0.9; crest factor up to 3:1

Automatic adjustment of nominal output power with temperature 110% at 25°C, 100% at 40°C

GENERAL

Operating temperature (°C) 0 - 40

Recommended battery temperature (°C) +15/+25

Relative humidity (without condensation at 20°C) <95%

Protection level IP 20

Color ZP 7021

Noise at 1 m (dBA)* 70 72 75 76

AC/AC efficiency (%)* Up to 94

Parallel configuration Up to 6 units in modular or centralized parallel configuration

DIMENSIONS AND WEIGHT

Height (mm) 1900

Width (mm) 1620 2020 3270 3270

Depth (mm) 860

UPS weight (kg) 2380 2780 4100 4100

* Conditions apply
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Data Center Infrastructure for Large Applications

Liebert Trinergy™ Cube 3.4 MW

Highest average operating efficiency in 

the industry: 98.5%

Unprecedented levels of installation 

flexibility

Hot scalability up to 3.4 MW.

Liebert EXL 1200 kW

Three-level double conversion efficiency

of up to 97% plus intelligent paralleling

Intelligent ECO mode (VFD) efficiency 

above 99%

Enhanced energy density and compact 

footprint

Parallel system configuration up to 8 

units with both centralized and 

distributed parallel capabilities.

Liebert NXL 800 kVA

UPS for critical high power applications 

Provides greater power capacity along 

with superior reliability 

Meets power requirements and energy 

efficiency in high availability data 

centers.

Static Transfer Switch

Liebert® CROSS

Ensures redundant power 

for critical loads, switching 

between two independent 

power sources

Solid-state transfer switch 

available as 2/3/4P 

versions with full PF range 

to guarantee compatibility 

with all load types

Extremely reliable and 

flexible architecture. 

Vertiv™ LIFE™ Services 

Remote Diagnostic and 

Preventive Monitoring

With Vertiv LIFE Services 

you will benefit from:

Uptime assurance

First time fix rate

Proactive analysis

Minimized total cost of 

ownership of your 

equipment

Fast incident response

Reporting.

Remote Diagnostics

Thermal Management4

Racks & Integrated Cabinets5

2 Infrastructure Management

& Monitoring

Power Switching 

& Controls
3

6 Surge Protection

DC Power7

AC Power1

UPS

LIEBERT® NXL
Brochure
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Liebert® Trinergy Cube

Beyond the Power Revolution

150 kW to 3.4 MW
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Designed around your IT space, Liebert 

Trinergy Cube is ready to evolve with 

growing business demands. 

It offers the highest level of power 

availability as well as reduced TCO, 

minimum energy consumption and CO
2
 

emissions.

Liebert Trinergy Cube boasts 

unparalleled features delivering up to 

Liebert Trinergy Cube maximum efficiency up to 99.5%

Liebert® Trinergy™ Cube

The New Generation of Liebert Trinergy UPS Delivering Unsurpassed Performance to Enterprise Data Centers

99% with dynamic online mode and 

power density per core running up to 

200 kW or 400 kW. 

Its optimized efficiency at partial load 

conditions and hot scalability up to 3.4 

MW means that Liebert Trinergy Cube 

delivers adaptability not available 

anywhere else in the market. 

Liebert Trinergy Cube's hot scalability, 

allows it to meet any power system 

requirement from 150 kW up to 27 MW 

in parallel. 

Liebert Trinergy Cube goes beyond 

the power revolution, to allow the 

greatest advantages in terms of 

availability, capacity and efficiency.  

HIGHLIGHTS
Dynamic online mode for 

highest availability and up to 

99% efficiency

Maximum efficiency in the 

industry: 99% with dynamic 

online mode

Hot scalability up to 3.4 MW 

in a single unit and up to 27 

MW in a parallel system

Unprecedented levels of 

installation flexibility

Smart capacity - adaptive 

power rating

Li-ion battery option to 
adapt to all scenarios

Vertiv™ LIFE™ Services 

Remote Diagnostic and 

Preventive Monitoring

Optional integrated 

backfeed protection

Liebert® Trinergy Cube  |  Brochure
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Liebert® Trinergy™ Cube from 150 kW to 3.4 MW

Liebert Trinergy Cube LCD touch screen: interface for data tracking, logging and event analysis

Key availability features

Remote Diagnostics:  
Vertiv™ LIFE™  Services Remote 

Diagnostic and Preventive 

Monitoring, increases uptime and 

operational efficiency by continuously 

monitoring and tracking performance 

trends

Predictive Maintenance:          

Liebert Trinergy Cube is capable of 

verifying the health of its IGBT, 

capacitors, fans, contactors and 

batteries to determine maintenance 

needs and  ensure critical continuity

Event Analysis:  

precise event tracking, waveform 

capturing and harmonic spectrum 

analyses allow the detection of 

external phenomena that have the 

potential of impacting data center 

availability

Data Logging:  

Liebert Trinergy Cube is capable of 

capturing all relevant data from 

efficiency to uptime parameters. 

Access to this information allows 

data center managers to control their 

physical space, optimize its usage 

and independently calculate PUE.

Availability - Uptime Enhancement 

Liebert® Trinergy™ Cube makes your mission critical space a peaceful place through its advanced 

diagnostic capability, data tracking, measuring and logging, as well as predictive maintenance and 

event analysis features. Combined with a fault tolerant architecture, concurrent maintainability and 

hot scalability, Liebert Trinergy Cube guarantees continuous operation and premium protection for 

your customers’ business. 
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Sizing Your System

Scalable up to 27 MW; the highest active power rating available thanks to three dimensional modularity: 

Vertical, Horizontal and Orthogonal.

Vertical 
modularity

Service a 

400 kW core 

while the 

UPS system 

continues 

to protect 

your load.

I/O Box

Major interface for

connectivity and

power connections. Horizontal 
modularity

Up to 3.4 MW in a 
single unit.

Orthogonal 
modularity

Up to 8 units
 in parallel.

Vertical Modularity

The stacked drawers in each core 

can be individually extracted for 

service purposes while the UPS 

continues to protect your load.

Horizontal Modularity

Liebert® Trinergy™ Cube can scale up to 

3.4 MW in power by adding complete 

cores (UPS modules) side-by-side and 

around the input/output power section.

Orthogonal Modularity

Is the ability of Liebert Trinergy Cube 

to work with up to 8 complete UPS 

(fully populated with cores) in parallel.

Liebert® Trinergy Cube  |  Brochure
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Liebert® Trinergy™ Cube from 150 kW to 3.4 MW

Furthermore, its new generation 

architecture and connection types   

allow Liebert Trinergy Cube to deliver 

unprecedented levels of installation 

flexibility. 

The system can thus be configured in   

a vast range of layouts, whether it be a 

straight row, L-shape or back-to-back, 

the system easily adapts to available 

floor space. 

Adaptability 

The Liebert Trinergy Cube architecture 

and flexibility features deliver significant 

infrastructure upgrade cost savings, 

easily adapting to new or existing 

installations without impacting power 

infrastructure. This is possible through:

Hot scalability - minimized initial 

investment (CAPEX), adding power 

cores as business demands grow

Centralized and distributed paralleled 

capabilities

Simplified cable routing with 

unlimited input/output power 

connection availability

Three dimensions of modularity for 

maximum capacity or redundancy 

Smart Capacity - adapting required 

power to meet the specific 

installation conditions in terms of 

climate management and circuit 

breaker size

Three and four wire - allowing 

effortless replacement of legacy 

equipment

Seismic compliance - ensuring  

power protection is available in any 

geographical location from Italy to Japan.

SMART CAPACITY  
ADAPTIVE 

PERFORMANCE

Liebert Trinergy Cube 

intelligently adapts load power 

supply to respond to the 

environment conditions of the 

installation site. 

The system’s I/O Box and cores 

are rated to operate continuously 

up to 55°C and provide increased 

performances down to 20°C.

Furthermore, the maximum input 

current is adjustable to meet 

specific protection rating 

requirements. 

Liebert Trinergy Cube‘s smart 

capacity ensures the best 

possible usage of physical 

infrastructure, providing 

maximized power to the load and 

optimizing each individual 

configuration based on the 

specific site conditions.

Capacity & Installation Flexibility

With its high power density cores, Liebert® Trinergy™ Cube is the only static UPS today able to 

reach up to 3.4 MW in a single unit, thus allowing extraordinary capacity levels.

Liebert® Trinergy Cube  |  Brochure
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Dynamic Online, High Efficiency & 
Power Conditioning (VI)

Compensates the load THDi, PF and 

main sags and swells, ensuring fast 

transfer output performance.

Maximum Energy Saving (VFD)

Detects when conditioning is not 

required and allows the energy flow to 

passthrough he bypass line.

The unparalleled levels of efficiency and 

consequent electricity cost savings can 

be attributed to:

Latest generation IGBT

Adoption of a three-level NPC2 

topology for both rectifier and 

inverter

Hot scalable power cores 

Three dynamic functioning modes: 

VFI, VFD, Dynamic online (VI)

Maximum Power Control (VFI) 

Provides the highest level of power 

conditioning and protects the load  

from all electrical network disturbances.

Unparalleled Efficiency

Liebert® Trinergy™ Cube delivers an unparalleled 99% maximum efficiency and up to 99.5% 

maximum efficiency, thus reducing operating costs to a minimum.

The seamless activation of Liebert 

Trinergy Cube’s functioning modes 

ensures the highest level of efficiency 

without compromising power quality and 

availability.

The dynamic online mode ensures Class 

1 output performance under most 

stringent conditions: 

Network fault (voltage variation, high/

low impedance mains failures)

Load fault (short circuit downstream 

of the UPS)

Type of load connected (PDU 

transformer).

The unit is able to discriminate between 

the various types of interferences and 

rapidly respond, while at the same time 

ensuring compatibility with downstream 

equipment such as servers, transformers, 

STS or mechanical loads.

Dynamic Online mode: No more 
availability tradeoff with efficiency

Dynamic Online mode is the latest high 
efficiency mode of operation offered by 
Vertiv, developed for those that do not 
want to trade off any level of availability 
for incremental gains in efficiency.

Dynamic Online mode enables 
operating efficiency up to 99% without 
sacrificing availability. In fact, while in 
this mode, the inverter can 
instantaneously assume the load and 
maintain the output voltage within the 
IEC 62040 Class 1 specification, thus 
offering the same level of availability 
typically achieved in a double conversion 
operating mode.

Dynamic Online mode is therefore able 
to combine the superior availability of a 
double conversion operating mode with 
the excellent energy cost savings of a 
high efficiency mode for a reduced total 
cost of ownership.

NEW CONTROL MODE

DYNAMIC ONLINE MODE
(VI with VFI support)

Maximum Availability with Class 1 UPS

Up to 99% Efficiency

TYPICAL FUNCTIONING MODES OF A UPS SYSTEM

DOUBLE CONVERSION MODE (VFI) ECO MODE (VFD)

Maximum Availability with Class 1 UPS Can’t ensure perfect power quality

Highest level of energy up to 97% Above 99% Efficiency

Manual Bypass

Static Bypass

Rectifier

LOAD

Power
interface

Batteries

Inverter

Manual Bypass

Static Bypass

Rectifier

LOAD

Power
interface

Batteries

Inverter

Batteries

Manual Bypass

Static Bypass

Rectifier

LOAD

Power
interface

Inverter
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Liebert® Trinergy™ Cube from 150 kW to 3.4 MW      

Optimized TCO

Continuous availability, unparalleled operating efficiency, optimized installation space, smart capacity 

and minimized electrical infrastructure costs, make Liebert® Trinergy™ Cube the ultimate UPS 

solution with an optimized TCO and rapid return on investment.

Liebert Trinergy Cube is the only unit 

in the market which allows for hot 

scalability from 150 kW up to 3.4 MW in 

a single UPS, thus providing significant 

electrical infrastructure and space 

savings.Furthermore, its high power 

density running up to 200 kW or 400 

kW per core, allows customers to 

maximize the number of racks and 

servers housed in their data center, thus 

granting more space for IT equipment.

Liebert Trinergy Cube’s highly efficient 

technology and TCO capabilities        

also come from Vertiv's expertise in    

the area of thermal management.              

An in-depth study of the ventilation 

system and internal aerodynamics of  

the unit has brought extraordinary 

results in terms of power density        

and power adaptability for efficient 

operation in all climates.

NEUTRAL CARBON 
FOOTPRINT

Liebert Trinergy Cube’s new 

generation architecture has been 

designed to reduce energy and 

heat dissipation, thus minimizing 

the demand and consumption of 

air conditioning systems. 

The combination of these factors, 

coupled with its 99% maximum 

efficiency, reduces CO
2
 emissions 

to a minimum. 

This contributes to ensuring that 

your customers’ data centers are 

a step closer to meeting the 

industry’s environmental and 

efficiency compliance standards.

Availability
Advances

Diagnostics
Predictive

Maintenance
Vertiv LIFE™

Services

Installation
Flexibility

Hot
Scalability

Smart
Capacity

99% Operating
Efficiency

High Energy
Density

Infrastructure
Optimization

Capacity

Efficiency
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The Vertiv LIFE Services Remote 

Diagnostic and Preventive Monitoring 

provides early warning of UPS conditions 

and out of tolerances. This allows 

effective proactive maintenance, fast 

incident response and remote trouble 

shooting, giving customers complete 

security and peace of mind. With Vertiv 

LIFE Services you will benefit from: 

Uptime Assurance

Constant monitoring of UPS parameters, 

thus maximizing the system’s availability.

First Time Fix Rate

Pro-active monitoring and data 

measuring ensure that when our 

customer engineers are dispatched 

on-site, they arrive prepared for first 

time resolution.

Proactive Analysis 

From Vertiv LIFE Services centers, our 

experts proactively analyze the data and 

trends  of your equipment, to recommend 

a ctions to ensure their best performance. 

Minimized Total Cost of Ownership 
of Your Equipment

The continuous monitoring of all 

relevant parameters in turn maximizes 

unit performance, reduces on-site 

maintenance and extends the life of  

your equipment.

Fast Incident Response

Vertiv LIFE Services allows for 

immediate definition of the best course 

of action, as a result of the regular 

communication between your Liebert® 

Trinergy™ Cube system and our Vertiv 

LIFE Services centers.

Reporting 

You will receive a comprehensive report 

detailing the working order of your 

equipment and its operational 

performance.

Vertiv™ LIFE™ Services Remote Diagnostic and Preventive Monitoring 

Vertiv's service program is designed to ensure that your critical power protection system is 

maintained in an optimum state of readiness at all times.

Servers

Normal

UPS Unit

Critical

Data

Collection

Customer Engineer

On-site Visit

YOUR FACILITY

LIFE™  24/7 SERVICE CENTER

Thermal Management Unit
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Liebert® Trinergy™ Cube from 150 kW to 3.4 MW

LCD Touch Screen Features

High security access with separate 

password levels for users and service 

engineers

User-friendly graphical interface

Single-line mimic diagram showing 

system status

Contemporary dashboard-style 

indicators for major system values 

and conditions

Automatic charting display for logged 

power and environmental data.

Hardware Connectivity

Liebert® Trinergy™ Cube allows for the 

monitoring and control of networked 

UPS, through different protocol options:

The integration of UPS with Building 

Monitoring and Automation Systems 

via MODBUS RTU, MODBUS/TCP or 

JBUS protocols 

The integration of UPS in Network 

Management Systems through 

SNMP protocol

Two slots for additional connectivity 

cards are available for specific 

protocol requirements.

Software Connectivity

Vertiv™ Nform™ will monitor the 

Liebert Trinergy Cube via SNMP 

protocol Authenticated alarm 

management, trend analysis and event 

notification delivers   a comprehensive 

monitoring solution. Available in a variety 

of versions to suit anything from small 

computer rooms to multiple location 

distributed IT networks, Vertiv Nform 

enables:

Condition based system state 

recording

Alarm event exporting to disk

SMTP email

Execution of external program

Shut down clients.

Vertiv SiteScan® is a centralized site 

monitoring system which ensures 

maximum visibility and availability of 

critical operations. Vertiv SiteScan Web 

allows users to virtually monitor and 

control any piece of critical support 

equipment. Its features include real-time 

monitoring and control, data analysis, 

trend reporting, and event management.

VERTIV™ TRELLIS™ 
PLATFORM

Vertiv's Trellis platform is a        

real-time infrastructure 

optimization platform that enables 

the unified management of data 

centre IT and facilities 

infrastructure. 

The Vertiv Trellis platform software 

can manage capacity, track 

inventory,  plan changes, visualize 

configurations, analyze and 

calculate energy usage,  

and optimize cooling and       

power equipment. 

The Vertiv Trellis platform 

monitors the data center, 

providing a thorough 

understanding of system 

dependencies to help IT and 

facilities organizations keep the 

data center running at peak 

performance. This unified and 

complete solution, delivers the 

power to see the real situation in 

your data center, make the right 

decision and take action  

with confidence.

Customer Monitoring Interfaces
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Liebert® Trinergy™ Cube Specifications

Technical Specifications

System Range 150 kW - 27 MW

Core Adaptive Power Rating (kVA) up to 200 / 400

Core Power Rating at 35°C (kW) up to 200 / 400

General

Maximum Efficiency with Dynamic Online  99%

Maximum Efficiency up to 99.5%

Airflow (m3/h) up to 1450 (200 kW Core) / 2600 (400 kW Core)

Heat Dissipation at Full Load in VFI (kW) 7.7 (200 kW Core) / 15.4 (400 kW Core)

Paralleling up to 10 cores in one unit, up to 8 units in parallel

Hot Swappable core Yes

Withstand Rating (kAIC) up to 100

Audible Noise (dB) 65 dBA (at partial load)

Altitude Max (m) 1000 m without derating

Operating Temperature (°C) 0-55

Input

Input Wiring 3 ph + N + PE, 3 ph + PE 

Input Voltage Range (V) 200-480

Input Frequency Range (Hz) 45-65

Input Power Factor 0.99

Input THDi 3%

Soft Start Capability Yes

Integrated Backfeed Protection Device Optional

Output

Output Wiring 3 ph + N + PE, 3 ph + PE

Configurable Voltage Rating 380 V, 400 V, 415 V, 440 V, 50/60 Hz

Permitted Load Power Factor up to 1, any PF leading or lagging; crest factor up to 3:1

Output UTHD <1.5% (100% linear load); <5% (reference non linear load)

Overload on Inverter see Liebert Trinergy Cube APP dynamic specification

Short Circuit Current (A) up to 650 A (200 kW Core) / 1300 A (400 kW Core)

General Characteristics

HMI 12-inch Color Touchscreen Including Web, SNMP, MODBUS/Jbus Protocols

Multi-language Standard

Battery

Type VRLA (Li-Ion, Pure Lead, Flywheel upon Request)

Charging Method ABM Technology or Float

Battery Voltage Range 396-700

Dimension and weight (W x D x Hmm) (Kg)

Core 200 kW 500 x 910 x 1950 465

Core 400 kW 675 x 910 x 1950 610

I/O Box 600 A 1150 x 910 x 1950 800

I/O Box 1200 A 1625 x 910 x 1950 1190

I/O Box 2400 A 2150 x 910 x 1950 1575

I/O Box 3000 A 3800 x 910 x 1950 Upon request

I/O Box 4000 A 2650 x 1820x1950 (back to back configuration) Upon request

I/O Box 5000 A 3000 x 1820x1950  (back to back configuration) Upon request

Accessories

External Battery Cabinets with Long-life Batteries, Li-Ion Batteries, Pure Lead Batteries and Flywheel upon Request, Intellislot 
Connectivity, Maintenance Bypass Switch

Communications

Slots 2 Intellislots

Protocols SNMP, MODBUS TCP/IP, MODBUS RTU

Inputs/Outputs 9/8 Programmable

Compliance with Standards

Safety IEC 62040-1, IEC 60950-1

EMC IEC 62040-2

Performance IEC 62040-3
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Liebert® Trinergy™ Cube from 150 kW to 3.4 MW

Vertiv™ state-of-the-art Customer 

Experience Center located in Castel 

Guelfo (Bologna - Italy), enables 

our customers to experience 

first-hand a wide variety of data 

center technologies, supported by 

constant consultation from R&D and 

engineering specialists. 

Customers visiting the center will 

be able to witness pre-installation 

demonstrations, covering the technical 

performance, interoperability and 

efficiency of Vertiv UPS systems 

under real field conditions. These 

processes can be experienced from 

the facility’s control room, where real-

time performance measurements and 

reporting will be available while providing 

full visibility of the demonstration area. 

The center can host simultaneous tests 

at full load of up to 4000 A.

The customer validation area specifically 

dedicated to UPS consists of four 

testing stations, each one providing 

up to 1.2 MVA of capacity. Testing 

includes individual modules, as well as 

complete power systems, with the added 

possibility of the customer’s switchgear 

support systems being connected, thus 

guaranteeing smooth, rapid installation 

and commissioning of large power 

systems. 

Testing is also customized based on 

the complexity, size and number of UPS 

components in the configuration.

Our Customer Experience Center offers 

three validation experiences:

• Demo - carried out on new products to 

demonstrate UPS performance

• Standard - validation test showing 

UPS standard technical performances 

in compliance with UPS catalogue and 

IEC 62040-3 standards

• Customized - session tailored 

to validating customer’s specific 

technical performance needs.

Customer Experience Center
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Liebert® Trinergy™ Cube from 150 kW to 3.4 MW

Data Center Infrastructure for Large Applications

13

4

4

4

6

7
UPS

  Liebert Trinergy™ Cube 3.4 MW

Highest average operating efficiency in the 

industry: 99% with dynamic online mode

Unprecedented levels of installation flexibility

Hot scalability up to 3.4 MW.

  Liebert EXL 1200 kW

Three-level double conversion efficiency                      
of up to 97% plus intelligent paralleling

Dynamic online mode (VI) efficiency up to 99%

Intelligent ECO mode (VFD) efficiency above 99%

Enhanced energy density and compact footprint

Parallel system configuration up to 8 units with 

both centralized and distributed parallel 

capabilities.

  Liebert APM 600 kW

Versatile and modular UPS for row and room 

applications 

Designed to operate with a maximum energy 

efficiency of up to 96.3% 

Hot- swappable power modules

Flexible configuration with 30 kW and 50 kW 

power module capacities.

Static Transfer Switch

Liebert® CROSS

Ensures redundant power for critical loads, 

switching between two independent 

power sources

Solid-state transfer switch available as 

2/3/4P versions with full PF range to 

guarantee compatibility with all load 

types

Extremely reliable and flexible 

architecture. 
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Thermal Management 4

Racks & Integrated Cabinets5

2 Infrastructure Management 

& Monitoring

Power Switching  

& Controls
3

6 Surge Protection

DC Power7

 Vertiv™ LIFE™ Services  

Remote Diagnostic and Preventive  

Monitoring

With Vertiv LIFE Services you will              

benefit from:

Uptime assurance

First time fix rate

Proactive analysis

Minimized total cost of 

ownership of your equipment

Fast incident response

Reporting.

Remote Diagnostics

AC Power1

2

1

4

5

7
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UPS GUIDE SPECIFICATIONS 
 
 
 

Static Three-Phase Uninterruptible Power Supply High Efficiency System 
 

High Power Modular UPS  

 

 
Liebert Trinergy Cube 

XX kW 

(Single system up to 3,4MW) 
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Liebert® Trinergy™ Cube  

1.0 General requirements  
 
 
1.1 Scope and type of contract 
 
The present special contract specifications constitute a call for best offers for the supply of: 
   
n° X Uninterruptible Power System (hereinafter referred to as UPS) rated at XX kW. 
 
This specification describes a continuously rated, solid state Uninterruptible Power Supply (UPS) with three 
dimensions of modularity.  The UPS utilises a double conversion, transformer free topology combined with 
Liebert Trinergy Cube technology, whereby the output power supplied is derived directly from the UPS 
without the need for an internal step-up output transformer.  The UPS will be used to operate in conjunction 
with the existing building supplies and shall provide high quality power distribution for critical loads. 
 
Any deviations or exceptions to the minimum requirements must appear in the offer. Where no exceptions 
are shown, the requirements of the present specifications will be considered as accurate.  
 
 
 
2.0 Relevant European Directives and reference standards  
 
The product shall have the CE marking for compliance with the following European directives: 

 Low Voltage Directive 2014/35/UE 
 EMC Directive  2004/30/EU 

 
The manufacturer shall demonstrate conformity with the UPS harmonised standards and directives EN 
62040-1: 2008 (Safety) and EN 62040-2: 2006 (EMC). 
 
 
 
3.0 Description of supply 
 
The purpose of the following specification is to define minimum design, construction and testing criteria 
relating to the supply of Uninterruptible Power Systems. 
 
 
3.1 Design Specifications 
 
The UPS system shall consist of a comprehensive modular solution made up of a single UPS module or the 
appropriate number of UPS modules connected in parallel for operation in capacity or Nan redundancy 
mode. The UPS modules shall be connected to a central I/O Box within a fully enclosed, free-standing, 
system cabinet which shall contain automatic parallel connection terminals, communication cables, 
input/output power terminals and switches and an integral wrap around maintenance bypass switch. 
 
Parallel configurations shall be designed to allow each UPS module to work autonomously and incorporate 
individual active components such as Power Converters (rectifier, booster, and inverter), Static Bypass 
Switches, CPU’s and separate battery sets so as to eliminate single points of failure in the system. All UPS 
modules must operate simultaneously and equally share the load without utilising a centralised static bypass 
switch or system control module. 
The UPS is designed to provide hot-scalability up to 3,4MW in order to meet any power requirement from 
150kW up to 27MW in parallel configuration. 
The single UPS system must be scalable up to 3,4MW and allow for the addition of up to ten core modules 
around the I/O Box (input/output power section). The UPS must be hot-scalable, in order to allow connecting 
the additional UPS modules without temporarily disconnect the load and without switching the load from 
inverter to bypass, always guaranteeing the power system upgrade keeping the critical load supplied and 
protected by the UPS, for the maximum system availability. The same condition must be valid in case the 
user needs to replace a single UPS module: this component must be completely hot-swappable in order not 
to compromise the load availability. 
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Liebert® Trinergy™ Cube  

 

Each power module will consist of the following major components: 
 Rectifier & Booster with IGBT 
 IGBT Battery Charger  
 IGBT Inverter 
 Dedicated Digital Signal Processor (DSP) control  
 Embedded controller for I/O interfaces 

 
The UPS module shall be internally designed with stacked drawers which can be individually extracted for 
service purposes while the UPS continues to protect the load, thus ensuring the concurrent maintainability of 
the UPS system on each single module. 
The UPS must be concurrent maintainable on both inverter and bypass line, allowing for the complete 
service on both UPS module (inverter) and bypass module, guaranteeing the maximum load protection and 
availability at any time thanks to the remaining UPS power modules. 

 
 
3.2 Rectifier 
 
The full IGBT Rectifier/Battery charger will have an input isolating switch and a PWM digital vector control 
system (DSP based) which, in addition to normal functions (AC/DC conversion), will automatically correct the 
input power factor to a value > 0.99 and limit the harmonic rejection to the mains at a THDi value < 3% at full 
output load. 
 
 
3.3 Booster / Battery charger (DC/DC converter) 
 
A bidirectional DC/DC converter (booster/battery charger) will perform the following functions: 

  recharge the batteries taking the power from the DC BUS when the main is present; 
  provide the IGBT output inverter with the suitable full DC power taken from the batteries if the 

primary mains is not available. 
 
For the battery charger function, this converter will include built-in fuses and a control circuit for the voltage 
and battery recharging current. The ripple current to the batteries will be less than 0.05 C10. A 
microprocessor control function will perform the following operations: 
 

 Test the batteries by automatically performing a partial battery discharge at weekly intervals or at 
intervals defined by the user 

 Adjust battery float voltage as a function of ambient temperature 
 Calculate the remaining battery autonomy time during discharge 
 Automatically compensate battery shutdown voltage as a function of the time for prolonged 

discharges. 

 
 
3.4 IGBT Inverter 
From the DC voltage of the intermediate circuit the inverter will generate sinusoidal AC voltage for the user load 
on the basis of Pulse-Width Modulation (PWM). By means of the Digital Signal Processor (DSP) of the control 
unit, the IGBT of the inverter will be controlled so that DC voltage is divided into pulsed voltage packets. Thanks 
to a low-pass filter the pulse-width modulated signal will be converted into sinusoidal AC voltage. No isolation 
transformer is needed for the IGBT inverter, which provides attractive advantages in terms of energy 
conservation and efficiency as well as reduction of the physical size and weight of the modules. 
The control circuit, in addition to normal functions, will automatically adjust nominal output power in 
accordance with ambient temperature. 

 
3.4.1 Power Factor Output Diagram 
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The full IGBT inverter is able to supply all types of loads with a Power Factor up to 1. All types of leading and 
lagging loads can be supplied, this is achieved thanks to the perfect dimensioning of all components of the 
output stage. This unique feature allows the UPS to achieve maximum flexibility and compatibility with each 
installation and alleviates any foreseen difficulty relating to future modifications of loads with different Power 
Factors. 
 
3.5 Power Interface / Static bypass switch 
 
The power interface including the static bypass switch will feature a separate power input and will consist of 
the following: 
 

 An input choke for sags and transient filtering when working in direct line 
 Static switches (SCR type), which can support overloads and short circuits downstream of the UPS 
 A fuse used to protect SCRs. 
 A backfeed detection circuit as specified by IEC/EN 62040-1, clause 5.1.4 
 A bypass input isolating switch with auxiliary indicator contact 
 An output load switch 

 
The control logic will be managed by digital algorithms (using vector control techniques), similar to those 
used for the rectifier and the inverter. The static bypass will be equipped with a backfeed protection device 
compliant with clause 5.1.4 of IEC/EN 62040-1; and a relay signal contact, for the control of the external 
back feed isolator will also be made available.  
 
 
3.6 Batteries 
 
The battery system shall be sized to support a connected load of XXX (0.9 to 1 P.F.) for a minimum of XX 
minutes at a recommended ambient temperature of 25 °C. 

 
To provide full redundancy, both for the UPS and batteries, the UPS shall be able to connect batteries to 
each power module. At the same time it shall be possible to have centralised battery connection in the event 
that redundancy is not required thus simplifying the installation and reducing costs. 

 
The batteries may be housed in cabinet/s comprising a floor-standing steel enclosure with dimensions and 
paint finish to match the UPS system cabinet/s to form a continuous suite when standing immediately 
adjacent to the UPS system cabinet/s.  The battery cabinet/s shall have full width opening doors to permit 
ease of access for the purposes of maintenance and/or repair of the batteries. 

 
Alternatively, the batteries shall be housed on open or cladded steel racks with an epoxy powder-coated 
finish. Racks shall have adjustable feet for levelling and shall be adequately designed to support the weight 
of the batteries, allowing ease of access for maintenance and/or repair of the batteries.  If the battery system 
is positioned on open stands then all individual battery cell terminals shall be fully shrouded to prevent 
inadvertent contact. 

 
The UPS D.C bus voltage shall be variable whereby the number of cells can range from 240 to 300 allowing 
the battery blocks to be adjusted between 40 and 50 (12 Vdc blocks) or 80 and 100 (6 Vdc blocks) to enable 
the battery system to be optimised in terms of size and cost. 
 
The UPS shall be able to operate with both standard VRLA and new Li-ion batteries 
 
 
4.0 Operating modes 
 
This section describes the different operating modes of the Uninterruptible Power System. 
 
The UPS module shall be designed to incorporate the three industry standard configurations (VFI, VFD and 
VI as per IEC 62040-3) in order to accomplish the highest efficiency and effectiveness while maintaining first 
class performance and power protection to the load. The system shall be a Voltage and Frequency 
Independent (VFI-SS-111) system where the UPS output is independent of supply (utility/generator) voltage 
variations, and by which frequency variations are controlled within EN 62040-3:2012 limits. 
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The IGBT inverter will be synchronised with the bypass line so that the load can seamlessly transfer from 
one of the three modes automatically without any break in the supply to the load. The UPS must be capable 
to use adaptive algorithms to monitor and study the mains and load conditions continuously and define the 
best working mode according to: 

 Actual conditions 
 Historical conditions 
 Best trade-off between efficiency and power conditioning.  

 
In all operating modes, the battery charger will provide the power necessary to keep the battery fully 
charged. 
 
 
4.1 Double Conversion mode (VFI) 
 
In this operating mode, under normal service conditions, the load will always be supplied by the inverter, 
guaranteeing maximum protection. 
 
Upon failure or primary AC source out of tolerance limits, the load will be supplied by the battery via the 
inverter.  In this phase, power will be drawn from the battery. Visible and audible signals will alert the user to 
this operating state. The remaining autonomy time will be calculated by a diagnostic algorithm. Upon return 
of the primary AC source, to a value within tolerance limits, the Uninterruptible Power System will 
recommence operating in normal double conversion mode. 
The UPS must be equipped with an energy mode feature to optimize efficiency at partial load operation in 
order to define the necessary number of modules (Cores) used to supply the load and puts the remaining 
modules in a special idle state, maintaining also the level of redundancy requested. 
The UPS shall power only the minimum number of inverters required at that level of load, ensuring a periodic 
turnover of all the available modules (Cores), in order to ensure the same ageing for all module components 
part of the system. 
 
 
4.2 Maximum energy saving mode (VFD) 
 
In this operating mode, the load will always be supplied by the direct line via the power interface. The quality 
of the direct line will be constantly monitored using algorithms operated in real time by the DSP control 
system. If the direct line is outside the permitted tolerances, in the case of small conditioning required by the 
load, the UPS will operate in Interactive mode. In the event of voltages outside the permitted tolerances the 
UPS will instantaneously activate the Double Conversion mode. When the quality and reliability of the direct 
line returns within permitted limits, the UPS will automatically start supplying the load via the direct line. 
 
 
4.3 Dynamic Online mode (VI) 
 
Dynamic Online is a high efficiency mode of operation to allow an increase in efficiency without 
compromising reliability. Dynamic Online mode offers up to 99% efficiency without decreasing reliability. In 
fact, while operating in Dynamic Online the UPS is able to maintain the output voltage within the IEC 62040-
3 Class 1 specification in all operating conditions. 
When the quality of the supply network is within tolerances the UPS activates Dynamic Online mode. In this 
mode the energy is supplied by the network to the load through the static bypass switch and the UPS 
inverter will function as an active filter, providing the reactive power necessary to compensate load THDi and 
load Power Factor. In case of network parameters outside tolerances the UPS will instantly activate double 
conversion mode (VFI) with a Class 1 transfer. 
 
4.4 Maintenance  
 
The Liebert Trinergy Cube I/O Box can be configured according to the specific site requirements, thus can 
be equipped with mains input, reserve input, output, battery and maintenance bypass switches, plus a 
dedicated section with all switches needed to fully isolate a dedicated power module (Liebert Trinergy Cube 
core) permitting, where necessary, to completely isolate a specific module while the other power modules 
will continue to protect the load. 
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4.5 Controls and diagnostics 
 
The controls for the electronic power supply modules are distributed in each power module thus avoiding the 
possibility of any single point of failure. Each power module will feature a digital vector control based on a 
DSP (Digital Signal Processor). The special DSP algorithm is designed to ensure the rapid and flexible 
processing of the detected data, allowing rapid generation of the controlled variables. The electronic inverter 
is driven by these algorithms in real time to:  

 Improve short-circuit behaviour (up to 1300A for 20ms, on 400kVA Core) 
 Have a synchronised (precise phase) angle between UPS inverter output and bypass network, in the 

event of mains voltage distortion 
 Highly flexible parallel operation and perfect load sharing between all the power modules in the 

system 
 
 
4.6 Modularity 

 
4.6.1 Internal parallelability 

Redundant operation: The UPS unit shall operate in an N+n internal configuration where N is the number of 
modules connected in parallel to support the load and n is the number of modules connected in parallel to 
provide the required redundancy. In the event of a malfunction of one of the UPS modules the specific 
module affected will be automatically isolated from the system and the remaining UPS modules shall 
continue to support the load. 

Full load parallel operation: Capacity (non-redundant) unit. All UPS modules connected in parallel are 
required to supply the full rated load. If a UPS module should malfunction, the load is to be transferred 
automatically and simultaneously to the centralized bypass line. The maximum power provided by one 
single system shall be 3,4MW. 

The UPS must intelligently adapt load power supply to respond to the real environment conditions of the 
installation site (eg. according to the ambient temperature). The system’s I/O Box and cores must be 
rated to operate continuously up to 55°C and provide increased power down to 20°C. Furthermore, the 
maximum input current must be adjustable to meet specific protection rating requirements. Liebert 
Trinergy Cube‘s smart capacity ensures the best possible usage of the physical infrastructure, providing 
maximized power to the load and optimizing each individual configuration based on the specific site 
conditions. 

 
 

4.6.2 System parallelability 
Each UPS system shall operate in system N+n parallel configuration where N is the number of UPS units 
connected in parallel to support the load and n is the number of  UPS units connected in parallel to provide 
the redundancy required.  
Up to eight units can be connected in parallel reaching a maximum power of 27MW. The communication of 
the parallel units shall be set up via a dual loop bus connection, hence avoiding any single point of failure. 
The parallel UPS units shall be capable of operation with a separate DC supply for each UPS unit.  The 
batteries should be configured so that in the event of a failure of one battery set the specified autonomy at 
full load is maintained.  
 
In the event of a malfunction of one of the UPS units, the specific UPS unit affected will be automatically 
isolated from the entire system and the remaining UPS units shall continue to support the load. Replacement 
or repair of a UPS module shall be achieved on line, without risk to personnel, and without disturbance or 
risk to the connected load.   
 
 
 
5.0 Controls, measurements, signals and alarms. 
 
The Uninterruptible Power System will feature an LCD touch screen display as part of the central I/O Box, 
permitting the monitoring of the status of the entire system and displaying the measurements of each of the 
power modules. The touch screen will also provide integrated SNMP and Modbus capability. 
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Simultaneously, this display shall also graphically illustrate the status of each single internal functional block, 
the power flow and the output load percentage, all in real time. 
 
5.1 Measurements 
 
The UPS shall provide the measurements (voltage, current and frequency) for each single internal functional 
block and this information will be directly accessible via the display. 
The UPS shall provide a predictive maintenance feature, in order to be capable of verifying the health of its 
IGBT, capacitors, fans, contactors and batteries to determine maintenance needs and ensure critical 
continuity. 
 
The UPS shall provide event analysis with precise event tracking, waveform capturing and harmonic 
spectrum analyses, in order to detect external phenomena that have the potential of impacting load 
availability. 
The UPS shall provide data logging, capturing all relevant data from efficiency to uptime parameters, in order 
to let the user control their physical space, optimize its usage and independently calculate PUE. 
 
 
5.2 Signals and alarms 
 
The UPS must provide signals and alarms for every single functional block. These signals must be directly 
accessible via the display. 
 
The UPS touch screen display will also: 

 Clearly display, upon mains failure, the remaining battery autonomy which will be a function of 
battery status and charge (discharge curve, degradation, operating temperature, etc.) 

 Have serial and LAN connection ports for compatibility and communication with special peripheral 
units and remote connections 

 Be able to support remote graphic measurement and signalling software 
 Be able to interface with a network monitoring system (BMS) using SNMP or Modbus protocols 
 Provide remote diagnostics (see description under section 6.0 "Remote diagnostics") 

 
A voltage-free input will also be provided to disable the static switches and all power converters (EPO) in 
case of emergency, together with programmable I/O contacts. 
 
 
6.0 Remote diagnostics 
 
This section defines the system requirements for remote monitoring, diagnosis and control from the Service 
Centre. 
 
 
6.1 Monitoring and control from service centre 
 
The system will be capable of analysing the UPS operation and electrical supply in order to identify faults 
and thus prevent the occurrence of conditions that are likely to damage the equipment that is being 
protected by the UPS. 
 
The system must guarantee single or parallel UPS surveillance, 24 hours a day, 365 days a year, by 
authorised technical personnel operating remotely. The system will provide a detailed, preventive analysis of 
the connected UPS, without any of the disturbances associated with an on-site visit. 
The UPS must be provided with VertivTM LIFETM system or another similar remote diagnostic and monitoring 
service. 
 
The remote diagnostic system must offer the following main features: 

 Continuous monitoring and control of the performance of end-user UPS 
 Bi-directional communications between end-user UPS, Authorised Service Centre and its authorised 

field service engineers 
 Unique ETSTM function for locating and eliminating the most common UPS functional faults 

Liebert® Trinergy Cube  |  Guide Specifications

Liebert® Trinergy Cube  |  Guide Specifications



335

Liebert® Trinergy™ Cube  

 Automatic call out of service engineers in the event of anomalous UPS functioning (even at night 
and during public holidays) 

 Possibility of using graphic software for remote in-depth analysis and control 
 Periodic reports on UPS performance with advice from service centre engineers 

 
 
 
 
 
 
 
7.0 Onsite Device Monitoring 
 
This section defines the system requirements for onsite monitoring, visualisation and management of power 
by users at the customer location. 
 
DCIM is a system that allows a user to build a model of the infrastructure inside their data centre and the 
relationships between any devices in that infrastructure.  Using this model the user can see how the devices 
and systems are performing, make adjustments to improve efficiencies, maximize the usage of power, 
cooling, space and work-hour capacities and easily  report on the data centre performance and metrics to all 
stakeholders. 
 
 
7.1 Monitoring the equipment in the power systems 
 
The system will be capable of monitoring the performance of all elements of the power systems, regardless 
of manufacturer, using a range of protocols including Modbus, Bacnet, SNMP, OPC UA and Vertiv™ 
Velocity. 
 
The system will be capable of monitoring devices that are connected to another system e.g. BMS and 
available to monitor via an IP gateway of that other system. 
 
It will be possible to monitor any number of data points that are presented by the equipment, where the 
equipment may be supplied by any number of vendors. 
 
The system will allow a trained user to add extra pieces of equipment and enable their monitoring using 
simple drag and drop user interfaces, and will not need the engagement of any outside parties. 
 
The system will allow monitoring to be started immediately after the device is placed on a floor plan. 
 
The system will provide an ability to monitor any chosen data point at a period specified by the end user. 
 
The system will collect data from each piece of equipment using a hardened appliance that is capable of 
bridging between the users high security networks and the lower security networks normally used for 
connecting facilities equipment. 
 
7.2 Visualising the monitored data 
 
The system will allow a trained user to see the data that is collected from each piece of equipment and 
select certain data points for inclusion on a home page or favourites view for that type of equipment. 
 
The system will allow the user to show a graph of the historical measurements of any data point and show 
that measurement alongside any other recorded data point from any of the types of equipment. 
 
7.3 Thresholding and Alarming 
 
The system will be capable of collecting any alarm conditions that are generated by a piece of equipment. 
 
The system will be capable of maintaining multiple user defined thresholds on each of the data points being 
measured.  These data points will allow for low and high thresholds. 
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When these thresholds are breached the system will be capable of raising alarms using various methods 
including a visual representation on graphics, emails, SMS messages and SNMP traps. 
 
The system will provide a notification dashboard that is intuitive and easy to understand with direct links from 
incidents to the affected device. 
 
The user will have an ability to manage the actions of alarms and the notification rules associated with each 
alarm or alarm type. 
 
 
 
 
7.4 Reporting and Dashboarding 
 
The system will be capable of displaying the various types of data collected in both reports and dashboards. 
 
It will be possible for the user to use the existing reports or generate customised versions and make these 
available to the users of the system. 
 
7.5 Expansion to other DCIM functions 
 
The system will be capable of expansion to provide other DCIM capabilities (for example Inventory 
Management) without the need for extra servers, software installations, hardware, and only needing the 
customer to purchase an appropriate licence. 
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8.0 Management of the Power System 
 
This section defines the system requirements for management of the data centre power system by users at 
the customer location. 
 
DCIM is a system that allows a user to build a model of the infrastructure inside their data centre and the 
relationships between any devices in that infrastructure.  Using this model the user can see how the devices 
and systems are performing, make adjustments to improve efficiencies, maximize the usage of power, 
cooling, space and work-hour capacities and easily  report on the data centre performance and metrics to all 
stakeholders. 
 
8.1 Modelling and visualising the complete power system 
 
The system will be capable of recording details of the placement of all power devices in the data centre hall 
or surrounding rooms and power connections that exist between all pieces of equipment in the power chain 
including generic device to device connections and specific device port to device port connections. 
 
The system will be capable of visualising each connection and the properties associated with that connection 
e.g. colour, cable type or routing references. 
 
The system will be capable of visualising the placement of all power devices in floors plans with 
representation of battery rooms, power distribution rooms, equipment rooms, IT rooms and any other space 
that exists at the user location. 
 
The system will be capable of automatically generating a power schematic using the connections already 
recorded in the system, showing all the connections in the power chain, all equipment in the power chain 
and the power status of each connection i.e. energised, powered, not-powered.  This schematic will be 
automatically updated each time a user adds a new piece of equipment or connection and will not need the 
help of outside parties. 
 
The system will be capable of overlaying measured data and any alarm conditions on top of the schematic 
and updating the data shown on a regular basis. 
 
8.2 Understanding Dependency and Impact Analysis 
 
The system will be capable of displaying a list of all devices that are dependent on any chosen power device 
with the aim of allowing a user to quickly determine what is affected by a problem with any part of the power 
system. 
 
The system will be capable of providing details of the criticality and end user for any effected device. 
 
 
8.3 Calculating and visualising Efficiency data 
 
The system will be capable of using the recorded device placements, connections and measured values to 
produce power utilisation metrics including PUE and DCiE. 
 
It will be possible to show both instantaneous metrics and trends of historical metrics. 
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9.0 Uninterruptible Power System Technical Data 
 
 

Liebert Trinergy CUBE Technical Specification table 

  
  CORE 

MAX Number of Cores (for parallel power) 10  

RATINGS Up to 200 kVA / 200 kW Up to 400 kVA / 
400 kW  

Supplier's 
data 

PRIMARY INPUT      

Nominal voltage(3) Vrms 400 (3ph + N + PE) or 400 (3ph + PE)  
Input voltage range @ nominal load w/o battery 
discharge Vrms 200(4) to 460  

Nominal frequency                             Hz 50 (60Hz selectable)  

Frequency range                           Hz 45Hz - 55Hz for 50Hz   (55Hz - 65Hz for 60Hz) 
  

 

Power factor @ nominal load & nominal input conditions 
(2)         0.99  

Max input current   (A) Up to 315 Up to 630  
Input current distortion @ nominal input conditions(2) 
& max input current (5)  %  3  

Walk in/Soft start  Sec 15 (1 to 90 selectable)  

Rectifier Hold-Off Sec 10 (1 to 90 selectable)   

Inrush current / Imax input   1  

BATTERY   

Permissible battery voltage range V 396 to 700  

Recommended no. of cells:   
  

 

- VRLA 240-300  

- WET                 240-300  

- NiCd 375-468  

Float voltage range @ 20°C  V/cell 2.27  

EOD Voltage for VRLA V/cell 1.65  

Float voltage temperature compensation -0.11% per °C  
DC ripple current in float mode for a 10 min autonomy as per 
VDE0510 <0.05C10  

Float Voltage stability in steady state condition  % 1  

DC ripple voltage without battery         % 1  

Battery temperature range °C 15 to 25 (or per battery manufacturer)  
Recharge-current setting range for 240 cells @ Nom 
conditions                                                         A Up to 18 Up to 37  

Recharge-current setting range for 264 cells @ Nom 
conditions                                                         A Up to 17 Up to 34  

End battery voltage for 240 cells    V 396  

INVERTER OUTPUT    

Nominal apparent power kVA up to 200 up to 400  

Nominal active power (kW) kW up to 200 up to 400  

Nominal output current (A) A up to 290 up to 577  

Permitted Load Power Factor   up to 1, any PF leading or lagging  

Overload at nominal output voltage for 10 minutes(8)     % see Liebert Trinergy Cube APP dynamic 
specification 

 

Overload at nominal output voltage for 1 minute(8)           % see Liebert Trinergy Cube APP dynamic 
specification 

 

Short circuit current for 200ms                                A up to 650A up to 1300A  

Nominal output voltage Vrms 400 (3ph + N + PE) or 400 (3ph + PE)   

Selectable output voltage Vrms 380, 400, 415, 440  

Nominal output frequency Hz 50 (60 selectable)  

Output wiring (3ph + N + PE) or (3ph + PE)   
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Voltage stability in steady state condition for input (AC & 
DC) variations and step load (0 to Nominal load) % ± 1 

 

Voltage stability in dynamic condition for input variation 
(AC & DC) and step load  (0 to Nominal load and vice 
versa) 

% IEC/EN 62040-3, Class 1 
 

Voltage stability in steady state for 100% load imbalance 
(0, 0, 100) % ± 3  

Output frequency stability      

- synchronized with bypass mains  % ±2 (2, 3, 4, 5 selectable)  

- synchronized with internal clock     % ±0.1  

Frequency slew rate Hz/sec <1 Default (selectable up to 5Hz)  

Output voltage distortion with 100% linear load % < 1.5  
Output voltage distortion @ reference non linear load as 
for IEC/EN 62040-3 % < 5  

Load crest factor handled without de-rating the UPS Ipk/Irms 3:1  

Phase angle precision with balanced loads deg ±1  

Phase angle precision with 100% unbalanced loads deg ±3  

Efficiency on battery % 96.2%  

SYSTEM DATA    

AC/AC efficiency VFI without charging current @ nominal input 
conditions(1)(2)  with resistive load:   

 

- 25% load % 96.4%  

- 50% load               % 96.8%  

- 75% load                  % 96.7%  

- 100% load                   % 96.3%  

AC/AC efficiency VI without charging current @ nominal input 
conditions(1)(2) with maximum resistive load: up to 99% 

 

Heat dissipation @ nominal input conditions and maximum output 
load:    

- Float mode        kW 7.7 15.4  

  Btu/h 26219 52438  

- Recharge mode on VFI kW 8.3 16.6  

  Btu/h 28339 56678  
Noise @ 1 metre as per ISO 3746                (dBA ± 
2dBA) dBA 60 dBA (at partial load)  

Protection degree with open doors IP20  

Mechanical dimensions:    

- Height  mm 1950 1950  

- Width  mm 500 675 
 

- Depth  mm 910 910 
 

No. of cabinets 1 1   

Frame colour (RAL scale) 7021  

Net Weight  kg 515 660  

Floor area m² 0.45 0.62  

Floor loading kg/m² 1132 1073  

Cable entry Top  

Access Front and Top  

Cooling Forced Ventilation, front air intake, top air 
outlet 

 

  m³/h up to 1487  up to 2975  

ENVIRONMENTAL    

Location   Indoor (free from corrosive gases and 
conductive dust) 

 

UPS Operating Temperature (°C) 0-55 continuously  
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Maximum relative humidity @ 20°C (no condensing) (%) up to 95  

Max altitude above sea level without derating  (m) 1000 (for higher altitudes complies with 
IEC/EN 62040-3) 

 

COMMUNICATION    

Slots  2 Intellislots  

Protocols  SNMP, MODBUS TCP/IP, MODBUS RTU  

Inputs/Outputs  9/8 Programmable  

ACCESSORIES 
External Battery Cabinets with Long-life 
Batteries, Li-Ion Batteries, Flywheel on 

Request, Intellislot Connectivity, 
Maintenance Bypass Switch 

 

COMPLIANCE WITH STANDARDS    

Safety  IEC 62040-1, IEC 60950-1  

EMC  IEC 62040-2  

Performance  IEC 62040-3  

 
(1)  For tolerance see IEC/EN 60146-1-1 or DIN VDE 0558. The data refer to 25°C ambient temperature 
(2)  Nominal input voltage and input frequency. 
(3)  In case of a split input configuration, the primary input and the bypass mains must have a common neutral. 
(4)  Referred o derated load condition. 
(5)  With input voltage at nominal value and voltage distortion THDv  1%. 
(6)  An additional inductance of 2% (on the bypass line) must be taken into consideration when analysing the selectivity of the 
installation. 
(7) Other configurations on request. 
(8) Overload applied under typical steady state conditions at temperature ambient 25°C. 
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Liebert Trinergy CUBE Technical Specification table 

IO Box 
600A 

IO Box 
1200A 

IO Box 2400A IO Box 
3000A 

IO Box 
4000A 

IO Box 
5000A 

Supplier's 
data 

MAX Number of 
200kVA Cores (for 

parallel power) 

2 4 8 NA NA NA 

MAX Number of 
400kVA Cores (for 

parallel power) 

NA 2 4 6 8 10 

RATINGS 600A 1200A 2400A 3000A 4000A 5000A 

PRIMARY INPUT      

Nominal voltage   Vrms 400 (3ph + N + PE) or 400 (3ph + PE)  
  

Input voltage 
range @ 
nominal load 
w/o battery 
discharge 

Vrms 200(4) to 460 

 
 

Nominal 
frequency             

Hz 50 (60Hz selectable)  
 

Frequency range               45 Hz-55 Hz for 50 Hz (55 Hz-65 Hz for 60 Hz)   
  

STATIC BYPASS    
  

Nominal bypass 
voltage(1)   

Vrms 400 (3ph + N + PE) or 400 (3ph + PE)   
  

Selectable 
output voltage 

Vrms 380, 415, 440  
  

Nominal 
frequency  

Hz 50 (60 selectable)  
  

INVERTER OUTPUT   
Nominal output 
current  

(A) up to 600 up to 1200 up to 2400 up to 3000 up to 4000 up to 5000   

Frequency 
Tracking Range 

% ±1 (2, 3, 4 selectable)   

Voltage Range % ±10 (5 to 15 selectable)   
Withstand 
rating 

(kIA
C) 

50 100 100 100 100 100  

Maximum overload 
capacity 

    

- For 10 minutes % 125%  
  

- For 1 minute % 150%   
Transfer time whit 
inverter synchronous  to 
bypass: 

   

- Inverter to 
Bypass 

ms No Break   

- Bypass to 
Inverter  

ms < 2 (low impedance failure)   

- Dynamic 
Online to 
inverter 

ms < 0.5 
Complies with IEC/EN 62040-3, Class 1 

 

Transfer time 
with inverter not 
synchronous to 
Bypass 

ms < 20   

SYSTEM DATA     

AC/AC efficiency VI 
without charging current 
@ nominal input 
conditions(1)(2)  with 
maximum resistive load: 

up to 99%   

AC/AC efficiency VFD 
without charging current 
@ nominal input 
conditions(1)(2)  with 
resistive load: 

   

- 25% load            % 99.2%  
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Liebert® Trinergy™ Cube  
- 50% load            % 99.4%  

- 75% load            % 99.2%  

- 100% load               % 99.0%  

Noise @ 1 
metre as per 
ISO 3746              
(dBA ± 2dBA) 

dBA up to 76 dBA full system noise  

Noise @ 1 
metre as per 
ISO 3746              
(dBA ± 2dBA) 

dBA 65 dBA (at partial load)  

Protection degree with 
open doors 

IP20   

Mechanical dimensions:     
- Height  mm 1950   
- Width mm 800 1275 1450 2750  1950 (back 

to back 
configuratio

n) (7) 

1950 (back 
to back 

configurati
on) (7) 

 

- Depth  mm 925 925 925 925 1850 (back 
to back 

configuratio
n) (7) 

1850 (back 
to back 

configurati
on) (7) 

  

No. of cabinets 1 2  

Frame colour (RAL 
scale) 

7021  

Net Weight  kg 660 1050 1295 2400 3385 3385  
Floor area m² 0.74 1.18 1.34 2.54 3.6 3.6  
Floor loading kg/m² 892 890 966 945 940 940  
Cable entry Top / Bottom   
Access Front and Top   
Cooling Forced Ventilation, front air intake, top air outlet   
 Airflow at max 
speed  in VFD 
mode 

m³/h 626 1253 2505 3254 4339 5425  

CORE 
DISCONNECTOR (8)   

Dimensions w x d x h 
(mm) 350 x 925 x 1950  

Weight (kg) 140  
Number of core 
disconnectors in a 
typical disposition 

1 1 2 3 4 5  

Floor area in typical 
disposition (m2) 0.32 0.32 0.64 0.96 1.28 1.92  

Floor loading in typical 
disposition (kg/m2) 

437.5 437.5 437.5 437.5 437.5 364.58  

ENVIRONMENTAL     

Location   Indoor (free from corrosive gases and conductive dust)   

UPS Operating 
Temperature (°C) 

0-55 continuously   

Maximum relative 
humidity @ 20°C (no 
condensing) (%) 

up to 95  

Max altitude above sea 
level without de-
rating  (m) 

1000 (for higher altitudes complies with IEC/EN 62040-3)  

COMMUNICATION    

Slots  2 Intellislots   

Protocols  SNMP, MODBUS TCP/IP, MODBUS RTU   

Inputs/Outputs  9/8 Programmable   

ACCESSORIES External Battery Cabinets with Long-life Batteries, Li-Ion Batteries, Flywheel on Request, 
Intellislot Connectivity, 

Maintenance Bypass Switch 
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Liebert® Trinergy™ Cube  
COMPLIANCE WITH 

STANDARDS 
   

Safety  IEC 62040-1, IEC 60950-1   

EMC IEC 62040-2   

Performance IEC 62040-3   

 
(1)  For tolerance see IEC 60146-1-1 or DIN VDE 0558. The data refer to 25°C ambient temperature 
(2)  At nominal voltage, nominal frequency. 
(3)  In case of a split input configuration, the primary input and the bypass mains must have a common neutral. 
(4)  Referred to de-rated Load conditions. 
(5)  With input voltage at nominal value and Voltage Distortion THDv  1%. 
(6)  An additional inductance of 2% (on the bypass line) must be taken into consideration when analysing the selectivity of the 
installation. 
(7) Other configurations on request. 
(8) The amount of core disconnectors is half the number of cores connected to the I/O box. In case of core redundancy, an additional 
core disconnector must be added too. Take into consideration that the core disconnectors are to be chosen on day one and shipped 
connected to the I/O box or STS cubicle, according to the specific final Liebert Trinergy Cube configuration and product layout. 
 
 
 
 
 
 
The constructional and functional characteristics of the UPS must be in line with the state-of-the-art 
technology in this field. The supplying company must be able to provide evidence that it is ISO 9001-2000 
and ISO 14001 certified for design and manufacturing and for the provision of services. 
 
The UPS will be guaranteed for one year, during which time the Supplier will provide technical assistance. 
The supply of related product spare parts will however be guaranteed for at least 10 years after the product 
is phased-out. 
 
 
 
10.0 Miscellaneous provisions  
 
This section defines the details of services, activities and means necessary to complete the supply of the 
Uninterruptible Power System. 
 
 
10.1 Documentation 
 
All technical documents issued by the Supplier, in particular the user handbook and the installation, 
maintenance and troubleshooting guides, must be in English. 
 
 
10.2 Spare parts 
 
The Supplier may include, in the offer, a list of recommended spare parts for the UPS system. 
 
 
9.3 Packaging 
 
The Supplier will ensure that all equipment is suitably packaged. 
 
 
10.4 Shipment 
 
The Supplier will ensure that the equipment is shipped to the specified address on the agreed date. 
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Liebert® Trinergy™ Cube  

10.5  Commissioning 
 
The UPS system commissioning will be done by skilled technical personnel, trained to meet the 
requirements of current work safety standards. 
 
 
10.6 Service hot line 
 
The Supplier will indicate the Service Centre nearest to the location of equipment installation supplied under 
the contract. 
The Service Centre indicated must be able to provide routine maintenance services and must be able to 
respond to urgent calls according to the terms and conditions specified by the Buyer.  

Liebert® Trinergy Cube  |  Guide Specifications

Liebert® Trinergy Cube  |  Guide Specifications



345

Monitoring
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Trellis™ Smart InfraSight

Trellis™ Smart InfraSight takes data 

from Liebert® RDU-A devices and 

represents it into a 3D model for one-

glance monitoring. With the RDU-A 

auto-discovery and drag-and-drop 3D 

modelling features, you can configure 

the software and start monitoring 

power usage, temperature, humidity 

and HD video streams in minutes. 

Trellis™ Smart InfraSight also allows 

you to control entry via facial 

recognition, fingerprint biometrics and 

access cards.

Trellis™ Power Insight Features

Alarm notifications via email, 

SMS and on-screen icons 

Auto discovery of Liebert® 

RDU-A devices

Drag-and-drop 3D modelling

Power usage, temperature and 

humidity monitoring

Up to 16 HD video streams

Entry control via facial 

recognition, fingerprint 

biometrics and access card

REST API protocol compliant

Key Features Trellis™ Smart InfraSight is a web-based monitoring 
application that provides consolidated data from RDU-A. 

mid-market segment.

Solving Problems

Trellis™ Smart InfraSight reduces the challenge and cost of monitoring your 

distributed IT infrastructure across multiple sites. Auto-discovery and easy-to-use 3D 

modelling gets your data center up and running faster, increase your investment 

returns. Asset auditing, access control and environment monitoring, and optimization 

are key advantages Trellis™ Smart InfraSight brings to your business.

Adding Value

Trellis™ Smart InfraSight protects and increases the value of your data center 

investment by alerting you anywhere in the world when there is a problem, allowing 

for corrective actions to be taken sooner. Video surveillance and door access controls 

further reduces the need for on-site administrators, freeing resources for other 

revenue-generating parts of your operations.

Benefits of using Smart InfraSight

Trellis™ Smart InfraSight gets you up and running fast without sacrificing 

essential features. 

FAST DEPLOYMENT:

Auto-discovery of gateways with 3D Visualization

ENHANCED USER INTERFACE:

User configurable dashboard with customizable widgets

ADVANCED FEATURES:

Face ID door access, HD camera surveillance and alarm management

INTEGRATION SIMPLIFIED:

Next-gen open source engine that simplifies third-party integration
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Trellis™ Smart InfraSight

Screenshots

Technical Specifications

Requirements for Client Operating Environment

Web Browser Google Chrome 73 and above; Firefox 66 and above; Microsoft Edge 40 and above; IE11 and above

Resolution 1920×1080

Hardware Configuration
CPU: 4-core and above, Hard disk: 2G and above, 
Memory: 4G and above, OS: Windows 7 and above, Network card

Network Bandwidth 10MB and above

Category Smart InfraSight Basic Smart InfraSight Essential Smart InfraSight Premium

Maximum managed RDU-A 32 128 256

Maximum managed Devices 500 800 1500

Installation 19" rack mount, 1U 19" rack mount, 1U 19" rack mount, 1U

Processor
1× Intel Core I3-8100 3.6GHz, 

6M Cache, 4C/4T
1× Intel Core I3-8100 3.6GHz, 

6M Cache, 4C/4T
1× Quad-core Intel® Xeon®E-2124, 

3.3GHz, 8M Cache, 4C/4T

Memory 8GB 2666MT/s DDR4 ECC UDIMM 8GB 2666MT/s DDR4 ECC UDIMM 16GB 2666MT/s DDR4 ECC UDIMM

Power Infeed
Non-redundant, 250W; 

auto-ranging (100V~240V)
Non-redundant, 250W; 

auto-ranging (100V~240V)
Redundant power infeed, 350W × 2, 

Auto Ranging (100–240VAC 50/60 Hz)

Hard Disk 1× 1TB 7.2K RPM NLSAS 12Gbps 2.5" HD 1× 1TB 7.2K RPM NLSAS 12Gbps 2.5" HD 1× 2TB 7.2K RPM NLSAS 12Gbps 2.5" HD

Network Card
2× 1GbE LOM Network Interface 

Controller (NIC) ports
2× 1GbE LOM Network Interface 

Controller (NIC) ports
2× 1GbE LOM Network Interface 

Controller (NIC) ports

Dimension (mm)
42.8×434×483.7 (mm) 42.8×434×483.7 42.8×434×544.8

1.69”×17.08”×19.04” 1.69”×17.08”×19.04” 1.69”×17.08”×21.45”
(with mounting bracket and bezel) (with mounting bracket and bezel) (with mounting bracket and bezel)

Weight 12.2Kg 12.2Kg 13.6Kg

Working Temperature Operation: 10°C ~ +35°C; Storage: -40°C ~ + 65°C

Working Humidity Operation: 20% RH ~ 80% RH; Storage: 5% RH ~ 95%
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Liebert® RDU501
Intelligent Infrastructure Management Solution

The Liebert® RDU501 allows 

data center managers to 

perform the following 

operations through a secure 

web page:

Monitoring of the health and 

status of the equipment

Access server Service 

Processor 

Out-of-band and Serial Console 

management

Monitor the improved 

communication speed in 

transmitting control or 

commands to the equipment 

and parameter setting

3rd Party Communications:

SNMP

Modbus 485

Dry contacts

Analog Signals

Features
The Liebert® RDU501 is an intelligent infrastructure 
management solution from Vertiv that allows data center 
administrators to monitor environmental conditions and 
infrastructure appliances such as UPS, precision cooling 
units, generator sets, etc.

The Liebert® RDU501 is equipped with a built-in web server, automated IT server 

shutdown and out-of-band management to offer the customer compete control over 

the datacenter infrastructure. RDU501 can also manage the server’s Service 

Processor.
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Liebert® RDU501

2

The Liebert® RDU501 serves as the communication gateway for the equipment and the Liebert® RDU-M and Smart InfraSight 

solutions.. It intelligently collects and communicates data and commands, giving IT administrators a comprehensive view of what’s 

happening at the equipment level of the facility.

Infrastructure Management

1. Modbus 485 and/or SNMP 

Communications

• Default of 32 devices in an RDU 

module (Can be all Modbus 485, 

or all SNMP, or a Mix).

• Can be extended to have 

additional 32 devices more by 

purchasing licenses to make the 

total to a maximum of 64.

• Each COM port can support a 

maximum of 4 daisy chained 

connection (need to be same 

device) BUT maximum PER 
device will still be 64 devices.

Note:  If communicating to a 3rd party device, 
will need to get SNMP MIB File for SNMP 
communication and Modbus Reference Library 
for Modbus communication to build driver. This 
will incur additional charges.

SNMP Communications

RDU501 Module

Modbus 485 Communications

High Level Modbus 485 

Communications

High Level Modbus 485 

Communications

4
8

5
 D

a
isy
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h

a
in

4
8

5
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a
isy
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h

a
in

SNMP Communications

3rd Party 

Network Switch

Network 

Cable

Network 

Cable

Out-of-Band Service 

Processor and Serial Console 

Management 

1. The RDU501 provides in-band and 

out-of-band access to the server’s 

service processor. Since the service 

processor doesn’t need to be 

accessed directly via the network, it 

provides an additional level of 

security and accessibility – reducing 

risk without losing functionality.

2. The RDU501 can also cost efficiently 

manages multiple serial consoles, 

reducing operator complexity and 

resources.
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Environmental:

1. Temp and Temp/Hum Sensor

• By default (without the optional 

THUB) it can support up to 32 

sensors

• When THUB is connected, total 

maximum will be 80 sensors

• Sensor Port 1 can only support 

Temp and/or Temp/Humid Sensor 

(max 16)

• Sensor port 2 supports 16 knots. 

When 2 x 4DIF sensors are 

connected with all of the ports 

used, this will be considered as 10 

knots (2x4DIF + 8 Sensors), the 

remaining 6 knots can be used for 

T /TH sensors.

Note: Each knot is considered to be 1 Sensor  
EXCEPT for the Smoke and Infrared Sensors 
which is considered to be 4 knots each.

2. Digital Input Sensor (Door Sensor, Water Leak Sensor, Smoke Sensor, Motion Sensor, Vibration Sensor)

• By default (without the optional 8DIAI Extension card) it can support up to 12 (8 of the 12 will be coming from 4DI sensor 

connected to the Sensor 2 Port).

• When 4 pieces of 8DIAI cards are connected, maximum of 44 Digital Input Sensors

3. Analog Input Sensor

• Maximum of 16 inputs using 4 pieces of 8DIAI optional card

4. Analog Output

• Maximum of 32 outputs using 4 pieces of 8DOAO card 

5. Digital Output

• Maximum of 18 (2 default digital output + 32 from 4 pieces of 8DOAO card)

Note: When using Smoke and Infrared Sensors, it is considered to be 4 knots each or an equivalent of 4 sensors each.

Video surveillance

1. Directly connect 1 x IP Camera

2. Connect 4 x IP Cameras via NVR

Temperature Sensor

Temperature Sensor

4DI Modular Extension 

(For sensor port 2)

Standard RJ45 Straight through patch cable

Leak

InfraredSmoke

Door

USB 

Camera

USB 

Camera
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Liebert® RDU501

Mechanical Specifications

External Model Measurement Valve

RDU501

Height 43.5mm

Width 440mm

Depth 455mm

Weight 10kg

IRM-4COM

IRM-8DIAI

IRM-8DOAO

Height 20mm

Width 152mm

Depth 199mm

Weight 1kg

Environment Conditions

Item Requirement

Application location Usually in data center or computer room, with air conditioner

Working temperature 0°C ~ +60°C

Relative humidity 5%RH ~ 95%RH, no condensing

Working environment Dust: compliant with the indoor requirements of GR-63. No corrosive gas, flammable gas, oily mist, steam, water 
drops or salt

Air pressure 70kpa ~ 106kpa

Storage temperature -20°C ~ +70°C

Cooling Natural cooling, fan-less design

Power distribution network TT/TN

Protection level IP20

Performance Specifications

Ports Cable standard Distance (unit: m)

SENSOR1 Standard category 4 twisted-pair cable ≤ 100

SENSOR2 Standard category 4 twisted-pair cable ≤ 100

DI ports Standard category 4 twisted-pair cable ≤ 100

DO ports Standard category 4 twisted-pair cable ≤ 100

COM ports Standard category 4 twisted-pair cable ≤ 100

Product Certificate: RDU501 satisfies CE allege, UL, CE, FCC and RoHS R10.
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LIEBERT® AF2

What are Harmonics?

Harmonics are periodic, sinusoidal & integer multiples of 

fundamental frequency (50 or 60Hz), current or voltage 

components, present in non-sinusoidal waveform.

It distorts pure sinusoidal waveform and turns it to a 

non-sinusoidal waveform.

Current Harmonics are Load generated components and 

usually have effect on Voltage waveform and make it 

non-sinusoidal.

Voltage Harmonics are predominantly by-products of current 

harmonics except for few occasions, where a power is 

generated out of DC voltages or low capacity generators.   

Harmonics can only be measured by electronic measurement 

devices.

You Need To Be Aware Of Harmonics

During the last few years industries has witnessed an increasing awareness of clean power, power system harmonics and 

associated problems in low-voltage systems, both in power utilities and consumer segment. Harmonics being one of the major 

contributors of poor power quality, a better understanding is essential to minimize it’s effects. 

..Because Todays Systems Are Getting More Diverse

As the business processes and manufacturing facilities 

become more and more automated, new equipment 

either replaces or augments functions that were 

previously done manually. In today’s complex and diverse 

electrical environment, achieving system compatibility is 

often a steep challenge.

…Because Today’s Equipment Is More Sensitive

Modern IT facilities, Data centers, Telecommunication 

equipments, Industrial processes and Medical equipment 

rely on sophisticated electronics for precise and 

continuous control, and the sensitivity of such 

electronics can jeopardize process reliability. 

…Because You Need To Protect Your Facility

The different levels of harmonics generated by such 

sensitive equipment cause concern to the facility 

engineers. The power system pollution created by them 

can lead to damage of other equipment with consequent 

loss of production or network down time. When 

equipment and appliances get along in the same 

electrical environment, they are said to be in a state of 

system compatibility. It is essential to understand all the 

equipment in a facility to achieve system compatibility.

Active Harmonic Compensation

Reactive Power Compensation

 Improved Power Quality

 Easy Selection & Installation

 Minimum Losses

 Modular, Scalable Architecture for Easy up-gradation

 Ranges from 35A to 960A

LIEBERT® AF2 TRUE 
HARMONICS SOLUTION
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Does Your Facility Have A Harmonics Problem?

Today’s Modern Offices, Data centers and Manufacturing plants  often faces unique problems which leads to loss of 

Business Critical Continuity. Some of commonly faced problems are:

Transformers getting overheated while supplying seemingly average loads

Audible noise / hum in transformers.

Significant Transient activity in supply system

Decreasing distribution capacity due to hot cables

Excessive N-G voltages

Neutral conductors in 3-Phase balanced circuits getting overheated and / or burnt

Circuit breakers are tripping for no apparent reason

Failure of PF improvement capacitors

Interference in telecommunication equipments

Generator Hunting

Electronic Control Clock errors

Quivering Monitors and CRT displays

Supply Voltage distortion and lagging power factor. 

And many more

Yet, the standard trouble shooting procedures show everything to be normal!

Which Equipment in your facility is responsible?

Harmonics are the by-products of Modern facilities and Electronic equipment.

These  are called often called non-linear loads. Examples of such loads are: 

   Servers, Computers, PCs, Printers and other IT Equipment   

   (Having Switch Mode Power Supplies)

   Controlled Rectifiers, Battery Chargers, Uninterrupted Power Supply   

   (UPS) systems

   Phase controlled AC voltage regulators

   Compact Fluorescent Lamps, Fan regulators

   Traction Equipment

   Arc Furnaces or Induction Furnaces, Welding Machines

   Adjustable Speed AC and DC Variable speed motor drives 

   PLC, DCS and SCADA systems (SMPS)

   Solid State Heater Controls

   HVDC sending and receiving end equipment

Flow of Harmonics

In an electrical system, the harmonics are not typically generated in the generator except in case of small generators.

If by chance the supply system has harmonics, then on a linear load (purely resistive, capacitive & inductive load), there 

will be harmonic currents produced in the load. Under these conditions, direction of flow of the harmonic power is then 

downstream.

On the contrary, even if the supply voltage is purely sinusoidal and of fundamental frequency (50 Hz or 60Hz) and the 

load is nonlinear, harmonic currents are generated and due to the line impedance harmonic voltages are developed at 

the distribution end. Under these conditions the harmonic power flows upstream.
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LIEBERT® AF2

No One Knows Power Protection Better Than Vertiv

Vertiv has consistently developed the power, cooling and monitoring technologies that IT organizations rely on to 

manage growth and integrate new technologies.

From the first precision-cooling system in 1965, to the first enclosed protection system in 1994, to the first high-density 

cooling system in 2002, Vertiv’s Liebert® technology has given IT organizations the reliability and flexibility they need to 

succeed.

That’s why every company in the Fortune 500 uses Vertiv. And they are not alone: 497 of the Information Week 500, 97 

of the Computerworld Premier 100, and hundreds of thousands of small and midsize organizations around the world use 

Liebert® technology to protect business-critical systems.

Through joint research and technology sharing, Vertiv is taking critical availability to new levels and enabling 

organizations like yours to achieve their business continuity objectives.

Our Integrated Solutions

Liebert®, by virtue of its prolonged experience in power quality field,  offers various solutions to protect equipments from load 

generated harmonics. Some of these solutions are:

 Active harmonic solution with Liebert® AF2 which are used for UPS or Non-UPS applications.  This not only protects 

your systems from harmonic problems but also can be used to improve displacement power factor which maximize 

your active power usage.

 Different kinds harmonic trap filters (compensated or uncompensated) in front of Liebert® UPS systems.

 Different configurations of Isolation transformers to trap certain orders of harmonics in a distribution system.

 Certain Combinations of above.
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LIEBERT® AF2

Active Harmonics Solution

While there are many ways to reduce the harmonic effect in a distribution system correcting 

harmonic effect through incorporation of active harmonic filter is regarded as one of the 

best methods.

Liebert® AF2, the next generation active harmonics solution, is a solid-state power converter that brings you the ultimate 

Power Quality Solution from harmonic problems to ensure your facility’s Business-Critical Continuity:

With a true active filter design, Liebert® AF measures the harmonics generated from the non-linear loads and cancel them 

with its own generated, opposite phase shifted harmonic current of the same amplitude.

Selection of Liebert® AF depends on the level of correction needed by distribution system from the view point of Load THDi 

(Current Harmonics) and Power factor. There is no need to measure the impedance of the power system or analyze the load 

harmonic spectrum and their individual amplitude. 

Wide variety of Choices:

Liebert® AF2 now comes with variety of mounting choices.

 * 19 ‘ rack mount options

 * Wall mount options

 * Floor mount options

In case you need any support to size the Active Filter rating, please call Vertiv Quality Experts who will be at your door steps 

to select proper product for you. Else, please ask for Liebert® AF Ready selection Chart to select on your own.

LIEBERT® AF2 TRUE HARMONICS SOLUTION

Active Harmonic Compensation

 Improved Power Quality

 Easy Selection & Installation

 Minimum Losses

 Scalable Architecture for Easy up-gradation

 Ranges from 25A
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LIEBERT® AF2

Benefits of Liebert® AF2

Easy to Install, Fit & forget

Liebert® AF2 requires Current transformers (CT)*, connected 

on load side or Source side to detect & compensate load 

generated harmonic components. Connect the Power 

terminals on the incoming source and feed the CT inputs to 

Liebert® AF. It will take care of the rest. High degree of 

Reliability of Liebert® AF2 ensures Zero down time of your 

critical loads. Even under over load condition when load 

harmonics is more than the Liebert® AF2 rating it operates in 

Full compensation mode without getting tripped except for 

the fact that the desired level of compensation will not be 

achieved.

Close Loop or Open loop Control enables perfection 

in harmonic compensation based on applications

Digital technology of Liebert® AF2 offers adaptive harmonic 

compensation in variety of applications. It can be configured 

to operate both in open loop or close loop mode that helps 

users with flexible operations and enable best performance of 

Liebert® AF2 that suits their requirements.

Improved Current Harmonics and Power Factor

Unique Design of Liebert® AF 2 compensates current 

harmonics up to 51st Order and thus reduces Load harmonics, 

reflected to source, to less that 3% and  thus improves lagging 

power factor from Non-Linear loads. The Current wave form, 

as seen by Source (Generator or Transformer), is nearly 

Sinusoidal with a very high dynamic correction rate under 

sudden load increase or decrease. Thus it helps reduction in 

Cable rating, Switchgear rating, upstream transformer & 

generator rating. It also protects critical loads connected on 

the upstream power distribution from various harmonic 

caused disturbances. Add Pictures of wave forms that you 

included in ‘Instantaneous Dynamic Response’.

Easy to deploy. Set and Forge

Liebert® AF2 requires Current transformers (CT) connected 

on load side to detect & compensate the harmonic 

components. Connect the Power terminals on the incoming 

source and feed the CT inputs to Liebert® AF. It will take 

care of the rest. The Ultra-Reliable Liebert® AF increases the 

overall reliability of your critical power systems. Even in an 

Overload state, when load harmonics are greater than the 

rating of the Liebert® AF, the system will operate in full 

compensation mode without tripping or bypassing. This will 

ensure the total power system will operate with only a 

slightly elevated level of harmonics until additional capacity 

can be installed.

Scalable,Adaptable

Has your load harmonic current increased due to change in 

load or additional load? Do not worry. The modular, scalable 

design of as Liebert® AF2.

Easy Monitoring and Control

Liebert® AF2 is optionally fitted with Large Screen, Blue Black 

light LCD display which enables the users to monitor, set and 

control it. You can have ready reference of all parameters, 

waveforms harmonic spectrum for managing power quality of 

your harmonic generating loads. It gives you easy access to 

monitor load, source & Liebert® AF. Users can easily monitor 

and understand complicated parameters of harmonic, power 

factor, voltage, current, frequency and kVA. Even log, status & 

alarm with buzzer help users to take corrective steps at much 

ease. As a standard feature, Liebert® AF is fitted with LED 

display with user friendly control panel.

Digital Technology:

DSP controlled Liebert® AF2 ensures precise control of its 

performance, stable, user friendly operations and improved 

dynamic response. The same Liebert® AF2 can now be used 

for both 3 phase  3 wire and 3 phase 4 wire applications.

Compatible to Work with Liebert® UPS  systems:

Liebert® AF2 is designed to work in tandem with all Liebert® 

UPS systems, 50Hz or 60Hz, to provide optimum harmonic 

solutions for your Power system distribution. Please contact 

Vertiv Quality Expert for optimum solution, required for your 

facility.
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Architecture of the Liebert® AF2

The Liebert® AF2 provides 3 phase harmonic current compensation, with or without neutral compensation. The main 

components of Liebert® AF are as follows:

Controller Module

IGBT controlled Power Converter Modules

Harmonic Attenuation Ratio

The compensation ability of Vertiv’s Liebert® AF2 is defined  In terms of Harmonic Attenuation Ratio (HAR, Ilh/Ish). Typically it 

is greater than 10

Remote monitoring and easy Communication Capability:

With an array of communications options users are able to monitor this critical piece of equipment locally or from remote 

locations.

Liebert® AF2 uses Modbus/J-bus protocol and offers 

two (2) communication slots that can offer any of 

following communication cards

Standard RS232/USB card

 Optional RS22/RS485 card

 Optional Ethernet card

Dry Contact 

Programmable five (5) output dry contacts

One (1) input dry contact

Emergency Power Off (EPO) switch for emergency 

shut-down

Optional ‘Liebert® AF2 Monitoring Software’

Offers local or remote monitoring of your Liebert® 

AF2 unit/s

Monitor up to 255 units

Real time monitoring

Download parameters, waveforms, harmonic  

spectrums and event logs

Dry contact programming

Parameter recorder
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Typical Connection Configuration of Liebert® AF2 with Liebert® UPS systems 

A typical 6-pulse rectifier UPS system feeds back 33% Current Harmonics to its source. This may have an adverse effect on 

Upstream Distribution transformer or generator, depending on their  capacity, type and size. Liebert® AF2 of suitable rating, 

connected in front of such configurations of UPS reduces the THDi to 3% value , improves power factor to 0.98 lagging and 

thus make the electrical distribution system stable and clean.

V & Is / Ir 

while Liebert® AF2 is off

THDV = 17.4%

V & Ir 

while Liebert® AF2 is on

THDV = 3.1%              

THDIr= 30.0%

V & Is

while Liebert® AF2 is on

THDIs= 2.5%

Technical Specifications

GENERAL CHARACTERISTICS

Storage Temperature -20ºC ~ +70ºC 

Operating Temperature + 0ºC ~ +40ºC

Relative Humidity < 95%

Operating Altitude <1000 m

Reference Harmonic Standard  EN 61000-3-4 , IEEE 519-1992

Reference Design Standard  EN60146

Safety Standard EN50178

Electromagnetic Compatibility IEC 61000-4-2, IEC 61000-4-3, IEC 61000-4-4,  IEC 61000-4-5, IEC 61000-4-6
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When 2 and above Power Modules work in power scalable configuration, the power module will downgrade automatically from 

35A to 30A. It means total capacity will be 60A/90A/120A when 2/3/4 400V power modules are connected in parallel.

For 480V, 208V or other voltage systems, contact Factory for details and support

POWER MODULE SPECIFICATION

Input Voltage

400V + 15% , -20%

380V + 21% , -15%

480V or 208V (±10%)

Phase / Wires 3 phase 4 wires/3wires

Frequency 50 / 60 ±3 Hz (Auto Sensing)

Maximum Compensation Current/Phase/Power Module 35 Arms

De-rating Compensation Current/Phase/Power Module (1) 30 Arms

Maximum Compensation Current for Natural/Power Module 105 Arms

Inrush Current Less than rated current

Current Limitation Yes, at full correcting

Maximum Heat losses 650 Watt per Power Module

Color RAL9011 (PANTONE Process Black C)

Ingress Protection IP20

Dimensions ( W x D x H ) 440 x 710 x 131mm (3U)

Weight 31 Kg (when unpacked)

CONTROL MODULE SPECIFICATION

Input Voltage

400V + 15% , -20%

380V + 21% , -15%

480V or 208V (±10%)

Phase / Wires 3 phase 4 wires / 3wires

Frequency 50 / 60 ±3 Hz (Auto Sensing)

Compensated Harmonic Orders From 2nd to 51st order. 

Individual Harmonic Order selectable up to 12 orders (2nd ~31st), that works simul-
taneously.

30 Arms

Higher Order Group Harmonic Compensation (32nd~51st) by Disable/Enable func-
tion.

105 Arms

Power Factor Correction Compensate both lagging and leading reactive power.

Power factor can be programmed from 0.7 lagging to 0.7 leading Yes, at full correcting

CT Ratio Can be set.

Primary Current: 100A~10000A RAL9011 (PANTONE Process Black C)

Secondary Current: 1A IP20

CT Location Source Side for Close Loop Control

Load Side for Open Loop Control 31 Kg (when unpacked)

Harmonic Attenuation Ratio Typical >10

Response Time < 20 msec

Number of Power Modules, controllable by one Control Module Up to 4 Power Modules.

Parallel Operation Up to 8 Control Modules. The maximum Filter capacity up to 960A.

Maximum Heat losses 50 Watt per Control Module

Color RAL9011(PANTONE Process Black C)

Ingress Protection IP20

Dimensions ( W x D x H ) 440 x 710 x 86mm (2U)

Weight 5 Kg (when unpacked)
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Technical Specifications

CONTROL PANEL SPECIFICATION

LED Control Panel

a. 4 Status LED indicators: POWER ON, FILTERING, FULL 
CORRECTING and ERROR

b. ON/OFF and RESET key pads.

c. 8 alarm LED indicators Diagnostic Message.

d. 4-statis LED indicators: POWER ON, FILTERING, FULL 
CORRECTING and ERROR

LCD Control & Display Panel

(Optional)

a. 4 Status LED indicators: POWER ON, FILTERING, FULL 
CORRECTING and ERROR

b. ON/OFF and RESET key pads.

c. 4 Directional Scrolling Keys/Enter Key/Escape key.

d. LCD Display Panel offers following functions:
• Meter: parameter, waveform and spectrum.

• Event Log: Up to 300 records (FIFO).

• Configuration: Compensation Setting, Compensation Logic 

Control and System Setting. 

• Multi-Language Setting: up to different languages.

COMMUNICATION INTERFACE SPECIFICATION

Dry Contact

(Standard Configuration)

a. 5 Output Dry Contacts

b. 1 Input Dry Contact

c. 1 EPO

Communication Interface

Standard: RS232/USB

Optional:  RS485/RS422
Ethernet Card

Programming Setting by expert service software or LCD control panel

Monitoring Software

(Optional)
Liebert® AF2 Monitoring Software

Communication Protocol J-Bus/MOD Bus Protocol

FLOOR MOUNT PANEL SPECIFICATION

Maximum Installation Capacity

Panel with Bezel: 180Arms

(2 Control Modules + 6 Power Modules)

Panel with Bezel: 240Arms

(2 Control Modules + 8 Power Modules)

Color RAL7021

Ingress Protection IP20

Dimension (WxDxH) 600 x 1000 x 1950mm

Maximum Weight 130 Kg (when unpacked)
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Liebert AF2 Active Harmonic Filter 
GUIDE SPECIFICATIONS 

for 380/400/415V 35A to 960A (50/60Hz) Active Harmonic Filter 

1.0  GENERAL 
1.1 SUMMARY 
These specifications describe requirements for a Modular, scalable, rack/wall/floor mountable 
Active Harmonic Filter (AHF) consisting of a Control Module plus several scalable paralleled 
Power Modules (up to 4 units), parallel extendable up to eight such sets. The Active Harmonic 
Filter (herein after called AHF) operation should include correction of both fundamental 
displacement power factor (lag or lead) correction as well as load harmonic current correction. The 
AHF shall be expandable by paralleling additional modules to provide for modular redundancy or 
capacity growth requirements. 

The manufacturer shall design and furnish all materials and equipment to be fully compatible with 
electrical, environmental, and space conditions at the site. It shall include all equipment to properly 
interface the AC power source to the intended load and be designed for unattended operation. 

1.2 STANDARDS 
The AHF and all associated equipment and components shall be manufactured in accordance with 
the following applicable standards: 

EN 50178: General and Safety requirements.  

IEC 61000-6-2: Generic standards — Immunity for industrial environments. 

IEC 61000-6-4: Generic standards — Emission standard for industrial environments 

EN 60529: Degrees of protection provided by enclosures (IP Code) 

The AHF shall be CE marked in accordance with EEC directives 73/23 “low voltage” and 93/68 
“electromagnetic compatibility.” 

The Quality System for the engineering and manufacturing facility shall be certificated to conform 
to Quality System Standard ISO 9001 for the design and manufacturing of power protection 
systems for computers and other sensitive electronics. 

1.3 SYSTEM DESCRIPTION 
1.3.1 Design Requirements 
A. One Control Module shall be able to handle up to four (4) paralleled Power Modules. 

B. Each Power Module shall be sized to provide a maximum harmonic correction current of 35A. 

C. When Two (2) or above Power Modules work in power scalable or redundancy configuration, 
each power module will be downgraded automatically from 35A to 30A. 

D. The AHF shall be expandable by paralleling additional modules to provide for module 
redundancy or load growth requirements. The maximum parallel operation configuration is up to 8 
control modules, thus expanding to total AHF capacity to 960A harmonic current compensation. 
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E. The AHF should be able to correct both ‘fundamental displacement power factor (lead or lag)’ 
and ‘harmonic current compensation up to 50th order of harmonic currents’.  

F. The same AHF should be able to operate under 3-phase 3Wire or 3-phase 4-wire application 
without any change in it’s design except for using an additional Current Transformer (CT) for 
neutral compensation under 3-phase, 4-wire applications. 

1.3.2 Performance Requirements 
When connected at the input of legacy UPS system of 6-pulse or 12-pulse rectifier topology, with 
or without it’s passive filters (5th Harmonic passive filter for 6-pulse rectifier UPS and 11th

Harmonic passive filter for 12-pulse rectifier UPS), the AHF should be able to achieve UPS input 
Total Harmonic Current distortion (THDi) level to <3% and UPS input power factor to 0.95 under 
UPS input voltage harmonic distortion level (THDv) of <1%. 

1.3.2.1  Electrical Specification 
A. Voltage Range:  400V +15%, -20%, L-L, should be able to operate under 380v or 415v L-L 

native voltage conditions, under it’s voltage boundaries.

B. Frequency Range:  50/60Hz ±3Hz 

C. Input phase: Should be able to operate for both 3 phase 3 wires and 3 phase 4 wires systems. 
For 3phase 4wires system application, the AHF shall have capability to compensate neutral 
line harmonic current. 

D. Power Scalablity: One Control Module shall be able to handle up to four paralleled Power 
Modules. Up to eight (8) such sets shall be parallel-able to scale up the AHF capacity up to 
960Amps. 

E. Phase Current Rating: The AHF shall be able maximize its operation for full rated 
Displacement Power Factor (DPF) correction or full rated harmonic correction. The vector 
sum of reactive and harmonic absorption cannot exceed the AHF rating. The maximum 
compensation current of one power module should be up to 35A. When 2 and above Power 
Modules work in power scalable configuration, the power module will downgrade 
automatically from 35A to 30A. This means total rating of AHF will be 
60A/90A/120A/150A/…../960A, while 2/3/4/5/…../32 power modules will work in parallel 
connection.

F. Neutral Line Harmonic Current compensation: The maximum harmonic current correction 
in neutral line shall be 3 times as that of line harmonic currents. 

G. Current Limitation:  The AHF shall have current limiting capability, settable up to its full 
rating to enable AHF safe working without shut down or malfunction, under overload 
condition. It should work in its full compensation mode under such situation. 

H. Inrush Current: AHF inrush current should be less than its rated current. 

I. Parallel: For increased rating, AHF shall be capable of parallel operation up to 8 control 
module units and 32 power module units for achieving different capacity ratings up to 960A..

J. Current Transformer (CT):

 Quantity: For 3 phase 4 wires application, 3 CTs have to be installed at source OR load 
side in order to measure the current waveform for harmonic and power factor correction. 
For 3 phase 3 wires application, 2 or 3 CTs will be needed. 
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 CT Ratio: The secondary current ratio shall be 1A. The primary current ratio from 100A to 
10000A shall be programmable in the AHF to offer a flexible CT selection from the 
market. 

 CT Location: The AHF should able to operate with the current transformer installed and 
connected at source side or load side. For source side CT connection application, the AHF 
controller will use close loop control to compensate harmonic current. For load side 
application, open loop control will be used. 

 CT Burden: The current transformer burden shall be greater than 1VA for one control 
module. For example, 4 control modules operate in parallel the burden of current 
transformer shall be at least 4VA. 

1.3.2.2 Harmonic Correction 
A. Harmonic Selection: The AHF should be able to compensate harmonic currents from 2nd to 

51st harmonics. Harmonic correction from 2nd to 31st harmonic order shall be individually 
selectable for maximum 12 harmonic orders. Harmonic order compensation above 31st

harmonic till 51st shall be compensated as group harmonic compensation that can be 
enable/disabled.

B. Harmonic Reduction Ratio: The selected harmonic order shall have settable reduction ratio. 
The settable reduction range of each order will be from 10% to 100%. 

1.3.2.3 Power Factor Correction 
The AHF shall able to correct for either a lagging or leading displacement power factor.  The 
displacement power factor can be set from 0.7 lag/lead to UNITY (1.0).  

1.3.2.4 Earthing
The AC input neutral shall be electrically isolated from the AHF chassis.  The AHF chassis shall 
have an equipment earth terminal.  Provisions for local bonding are to be provided. 

1.4 ENVIRONMENTAL CONDITIONS 
1.4.1 Operating Ambient Temperature 
0ºC to 40ºC without derating. 

1.4.2 Storage/Transport Ambient Temperature 
-20ºC to 70ºC. 

1.4.3 Relative Humidity 
0 to 95%, non-condensing. 

1.4.4 Altitude
Operating:  To 1000 m above sea level without derating. 

Storage:  To 1000m above sea level for continuous storage.   
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1.4.5 Electrostatic Discharge 
The AHF shall be able to withstand an electrostatic discharge compliant to IEC 61000-4-2 level 4 
(15kVA through air, 8kV contact) without damage to equipment or the connected load.

1.5 AHF Delivery Submittals
The specified AHF shall be supplied with one user manual to include details of: 

A. Functional description of the equipment with block diagrams. 

B. Detailed installation drawings, including all terminal locations for power and control 
connections for the AHF system. 

C. Safety precautions. 

D. Step-by-step operating procedures 

E. General maintenance guidelines 

The AHF shall be supplied with a record of pre-shipment final factory test report. 

1.6 WARRANTY
1.6.1 AHF Warranty
The AHF manufacturer shall warrant the unit against defects in workmanship and materials for 12 
months after initial start-up or 15 months after ship date, whichever comes first. 

1.7 QUALITY ASSURANCE
1.7.1 Manufacturer Qualifications
The manufacturer shall be certified to ISO 9001. 

1.7.2 Factory Testing
Before shipment, the system shall be fully and completely tested to ensure compliance with the 
specification.  These test results will be documented in the Factory Test Report  
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2.0 PRODUCT
2.1 FABRICATION

2.1.1 Materials
All materials of the AHF shall be new, of current manufacture, high grade and shall not have been 
in prior service except as required during factory testing. All active electronic devices shall be 
solid-state. Control logic and fuses shall be physically isolated from power train components to 
ensure operator safety and protection from heat. All electronic components shall be accessible 
from the front without removing sub-assemblies for service access. 

2.1.2 Wiring
Wiring practices, materials and coding shall be in accordance with the requirements of IEC.  All 
electrical power connections shall be torqued to the required value and marked with a visual 
indicator.

Provision shall be made in the cabinets to permit installation of input, output, and external control 
cabling.  Provision shall be made for either top or bottom access, allowing for adequate cable bend 
radius, to the input and output connections. 

2.1.3 Construction
The AHF shall be housed in an IP20 enclosure, designed for rack mounting OR wall mounting OR 
floor mounting.  The floor mounting cabinet shall be structurally adequate and have provisions for 
hoisting, jacking, and forklift handling. The floor mounting cabinet height shall be 1.95 meters and 
110° front door opening. Active filter units will follow RAL7021, Black color scheme in epoxy-
polyester with orange peel texture. 

2.1.4 Cooling
Adequate ventilation shall be provided to ensure that all components are operated well within 
temperature ratings. 

Temperature sensors shall be provided to monitor AHF module’s internal temperature.  Upon 
detection of temperatures in excess of manufacturer’s recommendations, the sensors shall cause 
audible and visual alarms to be sounded at the AHF control panel.   

On request shall be available the Fan Failure Alarm indicator that provide the Alarm on AHF 
mimic and remotely when on or more fans are faulty 

2.2 EQUIPMENT
2.2.1 AHF System 
The AHF system shall consist of an appropriate number of AHF units to meet capacity and 
redundancy requirements.  Each AHF unit shall consist of a control module and one or up to 4 
power module(s), and accessories as specified.   
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2.2.2 Configurations
The AHF system shall consist of either a single AHF unit, or of two or more (up to a maximum of 
eight) units.  Systems having greater than one AHF unit shall operate simultaneously in a parallel 
configuration with the load shared between the connected AHF units.  With the exception of a 
single module configuration, the system shall be redundant or nonredundant as stated elsewhere in 
this specification. 

A. Nonredundant system:  All the AHF units shall supply the full rated load.  

B. Redundant system:  the AHF system shall have one or more AHF unit(s) than required to 
supply the full rated load. The malfunction of one of the AHF units shall cause that AHF unit 
to be disconnected from the critical load and the remaining AHF unit(s) shall continue to carry 
the load. Upon repair of the AHF unit, it shall be reconnected to the critical load to resume 
redundant operation. Any AHF unit shall also be capable of being taken off the critical load 
manually for maintenance without disturbing the critical load bus. AHF unit redundancy level 
shall be a predefined number of AHF units that are required to supply the full rated load.  With 
the number of connected AHF units equal to this value, a malfunction of another AHF unit 
shall cause the load to be transferred automatically.

2.2.1 System Protection
The AHF shall have built-in protection against: surges, sags, over voltage and voltage surges from 
AC source, and load switching and circuit breaker operation in the distribution system.  

The AHF shall have built-in protection against permanent damage to itself for all predictable types 
of malfunctions. Fast-acting current limiting devices shall be used to protect against cascading 
failure of solid-state devices. Internal AHF malfunctions shall cause the power module to trip off-
line with minimum damage to the AHF and provide maximum information to maintenance 
personnel regarding the reason for tripping off line. The status of protective devices shall be 
indicated on a LED/LCD display on the front of the unit. 
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2.3 COMPONENTS
2.3.1 Fuse Protection:
The AHF shall be fuse protected. Each AC phase shall be individually fused with fast acting fuses 
so that loss of any semiconductor shall not cause cascading failures. 

2.3.2 Soft-start Circuit:
The AHF shall have a sot start circuit to pre-charge the DC bus capacitors for avoid any inrush 
current while AHF start-up. 

2.3.3 Electromagnetic Contactor
The AHF shall have an electromagnetic contactor between power converter and power system. 
The electromagnetic contactor make the power converter truly connected with the power system 
after turn on the AHF. When the AHF shut down or malfunctions the electromagnetic contactor 
shall be open for disconnect the electric connection between power converter and power system. 
The electromagnetic contactor shall be of the frame size to supply full rated load. 

2.3.4 Ripple Current Filter:
The AHF shall have a ripple current filter to absorb the high frequency ripple current from IGBT 
power converter. 

2.3.5 Power Converter 
The power converter shall denote the equipment and controls to convert the energy provided by 
the power system to harmonic and reactive power compensated current, then feedback to the 
power system to reduce harmonic current and improve the power factor. For increased 
performance, the power converter shall be a pulse width modulated (PWM) design and utilise 
insulated gate bipolar transistors (IGBTs), switching at high frequency.  

2.3.5 Display and Controls
Each AHF control module shall be equipped with a LED or LCD display and control panel. 

A. LED Display and Control Panel: This shall automatically provide all information relating to 
the current status of the AHF.

B. LCD Display and Control Panel: This shall automatically provide all information relating to 
the current status of the AHF as well as being capable of displaying metered values.  The 
display shall be menu-driven, permitting the user to easily navigate through operator screens. 

C. Metered Values:  The LCD display and control panel shall display all three-phase parameters, 
waveforms, and harmonic current spectrum. All voltage and current parameters shall be 
monitored using true RMS measurements.  The following parameters shall be displayed:

SOURCE SIDE APPARENT POWER (LINE) 
LOAD SIDE APPARENT POWER (LINE) 
FREQUENCY
SOURCE SIDE POWER FACTOR 
LOAD SIDE POWER FACTOR 
AC VOLTAGE (LINE-LINE) 
AC VOLATGE THDv% 
SOURCE CURRENT (LINE) 
LOAD CURRENT (LINE) 
AHF CURRENT (LINE) 
CURRENT THDi% 
% LOAD RATE 
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EVENT HISTORY 

D. Alarms and Status Information:  The LCD display and control panel shall report the alarms 
and status information listed below.  Each alarm shall be visually displayed in text form and an 
audible alarm will sound for each alarm displayed.

MCCB TRIPPED 
FUSE BLOWN 
INPUT POWER ABNORMAL 
IGBT FAULT 
HIGH FREQUENCY RESONANCE 
OVER PEAK CURRENT 
OVER CURRENT 
OVER TEMPERATURE (POWER) 
FAN FAULT 
TEMP. SENSOR DISCONNECTED 
OVER TEMPERATURE(CONTROL) 
DC BUS ERROR 
DC BUS UNDER VOLTAGE 
DC BUS OVER VOLTAGE 
EXTERNAL CTA REVERSED 
EXTERNAL CTB REVERSED 
EXTERNAL CTC REVERSED

PARALLEL CTA REVERSED 
PARALLEL CTB REVERSED 
PARALLEL CTC REVERSED 
SYSTEM VOLTAGE ABNORMAL 
SYSTEM UNDER VOLTAGE 
SYSTEM OVER VOLTAGE 
FREQUENCY ERROR 
PHASE ROTATION ERROR 
CONTROL BOARD ERROR 
CONTROL BOARD EEPROM ERROR 
CONTROL PANEL EEPROM ERROR 
POWER SUPPLY ERROR 
CURRENT CABLE DISCONNECTED 
CAN BUS DISCONNECTED 
PARALLEL DISCONNECTED 
PARALLEL ID DUPLICATED 
PARALLEL SETTING ERROR

E. AHF ON/OFF:  Each AHF control module shall be equipped with an ON/OFF switch which 
will turn on or shutdown the AHF, if it is available.  The ON/OFF switch shall be protected 
against accidental operation. Additionally the AHF shall be able to be controlled, monitored, 
configured with configuration software to be used by Manufacturers authorized service 
representatives.

2.3.6 Optional Communications
A. Volt-free contacts:  The AHF shall have volt-free alarm status contacts for a remote alarm 

monitoring..  

B. AHF Monitoring Software:  Optional monitoring software shall be available for monitoring 
all status, alarm and metered information at the AHF. All such information shall also be 
available as a data history file as well as alarms that have activated.  The software shall 
provide a live copy of the AHF display mimic information.  The software shall be available for 
running on a PC running Microsoft Windows 98/XP from which external communication to 
another remote PC via TCP/IP or dial-up networking may be executed.   The software shall 
provide on/off control of the AHF. Multiple numbers of AHF units should be able to be 
monitored from a centralized location with help of AHF monitoring software. 

C. Ethernet Card:  The AHF shall have an optional, internally fitted, network interface card to 
provide all alarm status information for connection to a 10-baseT Ethernet connection.

D. MODBUS/JBUS Interface: This interface shall allow the communication between the AHF 
and Building Management System, by using the standard Modbus/Jbus RTU protocol. 
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rPDU Type

Feature Basic Metered Monitored Switched

Power Distribution

Current Meter(s)

VLC Enabled

Network Interface

USB

Environmental Monitoring Optional

Outlet-Level Monitoring Optional Optional

Outlet-Level Switching

Upgradeable & Hot-Swappable

U-Lock Outlets

1U and Zero U Configurations

Color Chassis Options

Finding the Right rPDU 

The Broadest Range of         

rPDU Options Available

Vertiv™ Geist™ offers a wide range of 

Monitored and Switched rPDUs 

equipped with a network interface to 

allow for remote monitoring, 

management, and automated alerts. 

These units offer important insights on 

how to improve data center energy 

efficiency while enabling you to prevent 

downtime, providing notifications when 

user-specified thresholds for power and 

environmental conditions are breached.

Intelligent rPDUs

Monitored

Monitored rPDUs provide power usage 

remotely with access to the rPDU 

current, voltage, real power, apparent 

power, power factor and kilowatt hours. 

Available in Unit-Level and Outlet-Level 

monitoring configurations.

Switched

Switched rPDUs provide all the benefits 

of a Monitored rPDU plus the ability to 

remotely turn on, turn off, or reboot 

power at each outlet. Available in Unit-

Level and Outlet-Level monitoring 

configurations.

Basic and Metered rPDUs

Basic

Basic rPDUs offer reliable, space saving 

and cost-effective power distribution at 

the rack while meeting a broad range of 

power distribution requirements for all 

IT applications. 

Metered

Metered rPDUs come equipped 

with a digital display providing power 

consumption data helpful in 

preventing overloads.

*Environmental Sensors compatible with 

the Intelligent rPDUs are located on 

page 7.

Product Overview

Upgradable 

Intelligence

USB 

Integration

Vertiv™ Intelligence 

Director

Built-to-Order & 

Engineered-to-Order

Alternating 

Outlets
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Overview

Fault-Tolerant Daisy Chaining

Simplifies intelligent rPDU 

connectivity and ensures data       

is reported, even if a break in 

the communication chain 

occurs. 

High Temperature Grade

Up to 60°C temperature rating 

ensures reliable operation in 

high temperature environments. 

Input Power Monitoring   

1% Accuracy (ANSI and IEC)

allows data center managers      

to accurately reconcile        

power usage.

Low-Profile Breakers 

Compact profile to install          

in tight spaces for units    

requiring breakers.

LED Rotatable 

Display with VLC

Remote 

Connectivity

U-Lock 

Outlets

Environmental 

Monitoring*

To learn more about services and 

other Vertiv solutions, visit

Vertiv.com

    Ordering Information

We produce high quality products while providing you with superior service and value. 

Whether it is providing excellent customer service or implementing new technologies, 

Vertiv Geist promotes innovation, quality and satisfaction in all aspects of business. 

Fully Compliant — Worldwide Approvals
Conformance labs with a dedicated compliance and reliability engineering team 

ensure conformance to global standards for safety, reliability and accuracy.

Design, Assembly and Testing
On-site engineering, reliability, conformance and compliance labs allow us to 

design, manufacture and ship rPDUs so they arrive when you need them. 

Each new unit is built and approved in our labs before being released to 

production.

Every unit is 100% tested for reliability and functionality.

Largest rPDU Selection in the Industry
rPDUs stocked in the channel for immediate availability. 

Standard units are built-to-order and shipped in 3 to 5 business days. 

Engineer-to-Order units designed to meet your unique specifications shipped in 

as little as 2 to 3 weeks. 
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Device Director

Device Director is a comprehensive, 

Windows-based utility that is used to 

install, configure and maintain multiple 

Vertiv™ Geist™ devices within a single 

interface.

Device Director helps you set the IP 

addresses of multiple devices, configure 

user accounts, modify network settings, 

update firmware, export/import 

configuration settings and validate      

device connectivity.

Device Director gives you a powerful 

and easy way to mass configure Vertiv 

Geist devices, and effectively reduces 

setup time and maintenance cost.

Automatic discovery of Vertiv Geist 

devices on the network

Mass configuration of device and 

network settings

Bulk firmware updates

Vertiv Geist Mobile

The Vertiv rPDU Scanner provides full 

visibility of the power distribution unit  

and its power consumption at 

your fingertips. 

Using Visible Light Communication 

(VLC) technology, the Upgradeable line 

of rPDUs optically transmit information 

to your handheld device providing easy, 

secure, and instant access to power 

usage data at the cabinet or rack.

Real-time capture of            

comprehensive rPDU data

Automation of rPDU inventory 

management

Secure & interference-free        

wireless data transmission

Available on networked and               

non-networked rPDUs
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How it works

1.  Designate a Switched or Monitored unit

with an IMD-3E or IMD-03E installed as

the master unit. The IMD-3E comes

standard with Switched and Outlet Level 

Monitored units. 

2.  Connect up to 50 devices through a 

network switch or by daisy chaining

the rPDUs to the master unit. 

3.  Securely access downstream device data 

via SNMP or the master unit user 

interface through a single IP address and 

bring the consolidated data in your 

private cloud.

4.  Bring your infrastructure data together

with the option to connect to the

Vertiv Intelligence cloud platform. 

On Monitored* and Switched units,

users have the ability to daisy chain up 

to 50 devices with a single IP address. 

Access data from all downstream

rPDU and UPS** devices from

one master rPDU.

Users are able to aggregate data by 

grouping devices by rack or row.

Downstream devices self-configure, 

significantly reducing deployment time.

Securely transmit device data to

the Vertiv Intelligence cloud for

anytime access to critical

infrastructure information.

Master

Downstream Devices

The next generation of

Vertiv™ Geist™ rPDUs offer 

enhanced monitoring and 

simplified networking with

the introduction of Vertiv 

Intelligence Director.

*One unit per group is required to have an IMD-03E

or IMD-3E installed. The IMD-3E comes standard

with Switched and Outlet Level Monitored units.

An IMD-03EV can be purchased separately to 

upgrade a Monitored - Unit Level unit.

**Vertiv Intelligence Director compatible with

Vertiv Liebert® GXT™4 UPS product line.

Vertiv™ Intelligence Director

PLUG-N-PLAY DATA CENTER INFRASTRUCTURE ENABLING LIGHTNING FAST DEPLOYMENTS

IP
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Temperature

Airflow

Power Failure

Smoke

Amperage

Humidity/Dew Point

Door Position

Voltage

Water Leaks

Keep an eye on environmental 

conditions surrounding your mission 

critical infrastructure.

Proactively Monitor Your       

Data Center

Vertiv™ Geist™ Environmental Sensors 

enable you to remotely monitor a variety 

of environmental parameters in critical 

areas. Get alerts when user-specified 

thresholds are breached. Proactively 

resolve issues to prevent downtime and 

equipment failure. 

GTHD/GT3HD 

Temperature, Humidity, Dew Point 

Sensor Kit

The GTHD & GT3HD sensors collect

 and transmit real-time data to protect 

critical data center and Edge equipment 

from heat and moisture. The sensors 

can be daisy chained together to 

simplify installation. 

The GT3HD comes equipped with two 

additional inputs for temperature 

sensors to monitor the top, middle, and 

bottom of a server cabinet. 
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GTHD/GT3HD

The above list of Environmental Sensors are 

compatible with Vertiv™ Geist™ Intelligent rPDUs.

Plug-n-Play Sensors:

• Temperature

• Temperature/Humidity/Dew Point 

(GTHD)

• Temperature/Humidity/Dew Point 

(GT3HD)

• Temperature/Humidity/Dew Point/

Airflow

• Analog-to-Digital Converter (A2D)

Analog/Dry Contact Sensors

• Door Position (NO/NC)

• Smoke Detector (NO/NC)

• Flood Sensor (Conductivity)

• Water Sensing Cable Kit (NO/NC)

• Power Failure Sensor (0-5V)

• Current Transducer 30/60/120A (0-5V)

• Isolated Coltage Sensor (0-5V)

Accessories

• 5-Port Splitter

•-48 VDC Power Supply

• PSTN Auto-Dialer (Analog)

• GSM AUto-Dialer (SIM card required)

The Remote Temperature, Airflow, Humidity, and Dew Point 
(RTAFHD3) sensor provides real-time values and feeds data 

back to the unit for data logging and alarming.
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Liebert® MBX Busway
Liebert MBX Busway / Flexible Modular 

Support 250-800A, 3PH, 600VAC
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Liebert® Busway
Liebert MBX Busway / Flexible Modular Support 250-800A, 3PH, 600VAC

The Liebert® MBX is a medium power 

encased track busway system offering 

a variety of capacity and connection 

configurations to match your IT rack 

equipment requirements.   With a 

range of 250-800 amps, this aluminum 

chassis IP2X-rated busway provides 

optimal flexibility.

Ideally Suited For

Data centers of any size

Data centers with frequent or 

planned configuration changes

Single or dual-bus configurations

Raised and non-raised floors

Benefits

Finger / touch safe IP2X certified

Live plug-n-play with the add-on 

capability of tap-off boxes

Solid Joint Pack construction

Aluminum chassis is lightweight 

(compared to steel)

Open-face track allows for 

tap-off boxes to be placed 

anywhere along the busway

Tap-off boxes have mechanical 

and electrical interlocks 

utilizing a ground-first, 

break-last safety feature

Industries most reliable, 

and user friendly plug-in tap-off 

box design

Overview

Standard Features

Modular design

100% continuous rated Busway Track

Copper bus

Up to 13' lengths - Extendable

Monitoring cable trough

Up to 22kA withstand rated

UL 857 compliant

Optional Features

Multiple output receptacles

Over-sized neutral

Revenue-grade monitoring

Typical Data Center with Power

Cables and Conduit 

Liebert MBX Busway

Data Center with Liebert MBX

Data center space can be a dynamic environment.  Growth plans and pressures, 

equipment changes, technology refreshes, and more drive the need for scalable 

infrastructure.  Building on fixed, inflexible support systems results in additional costs 

and a real potential for downtime. 

As power requirements and IT equipment change, busway power distribution allows you 

to respond quickly and cost effectively.  User-friendly busway helps insure uptime by 

maintaining power delivery during branch additions and by enhancing cooling airflow 

with reduced power cabling.      
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Liebert® Busway

Busway Benefits

Scalable design for quick change and future growth

Continuous power delivery to active IT equipment loads

Minimized outside support for branch adds and upgrades

Maximized cooling airflow to IT equipment racks

Financial savings in upfront cap-ex and site lifecycle costs

Flexibility 

Available in 250, 400, 600, 

and 800A ratings

Increases space efficiency and 

improves airflow

Easy to change tap-off boxes

Integrates easily into new or existing 

data center layouts 

Available in single or dual 

bus configurations

Higher Availability 

Hot-swappable tap-off boxes keep 

systems up and running even 

during changes

Fully rated design

Certified to UL 857 & CSA 22.2

Lowest Total Cost of Ownership 

Requires fewer and less expensive 

power cables

15-30% less installation time and cost 

compared to cables and conduit 

Plug-n-play tap-off boxes connected 

to rack PDUs can be installed by 

anyone — no electrician needed 

Superior Design and Materials

Busway track is solid copper (98% 

conductivity) and tin plated for 

superior electrical performance and 

corrosion resistance

Requires no cutting or special tools

Enclosed aluminum housing guards 

against incidental contact and 

contamination to live parts

Enclosed chassis will not twist or distort 

during tap-off box installation.

Flexible, Modular Design for Easy Installation and Growth

Busway Component Range 

Liebert MBX busway tracks are available in a variety of straight lengths. Tap-off boxes 

come in multiple configurations of receptacle quantity and type to meet 

changing requirements.

Liebert® MBX Busway track provides high density distribution while providing full 

flexibility to position individual rack power connections. The modular system ensures 

correct power configuration at set-up that can be easily reconfigured as your 

needs change.
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The Right Power Configuration, Right Where You Need It

Tap-off Box Benefits 

Change power requirements on the fly 

Plug-n-play to rack/rack PDU 

No interruption to existing critical loads 

No electrician required for installation 

Amps and receptacles sized to meet 

server needs 

Relocate and reuse tap-off box 

anywhere along the busway to 

maximize investment 

Tap-off Box Features 

Up to 60A per tap off Box 

Up to 600VAC 

10 and 22kAIC breakers available

Accommodates any UL listed receptacle 

Flush-mounted receptacles 

Fits anywhere along the busway 

Tap-off boxes are readily installed on 

energized busway and are  

fully interchangeable

With IT equipment demands constantly changing, you need a power distribution system that can adapt at the same pace without 

interruption to existing critical loads and without the need for intrusive breaker and power cable changeouts. 

Liebert® MBX gives data center managers flexibility, control, and peace of mind when changing and adapting to keep pace with hardware 

requirement demands.

X  

X  X  X  

W  

G  

W  W  Y  Y  Y  G  
G  

Z  

NEMA – L15-30R  
3PH/4W 30A 250V  

NEMA – L15-20R  
3PH/4W 20A 250V  

CS8364C/CS8369  
3PH 50A 250V  

IEC60309           
3PH 60A 120/208V  

NEMA – L14-30R 
3P/4W 30A 125/250V

NEMA – L22-30R  
3PH 30A 277/480V  

IEC60309    
3PH 60A 208V  

Y  

Z  Z  

Tap-off Box Receptacle Options

X  X  X  X  W  W  

W  Y  W  G  G  G  G  G  G  

NEMA – L6-20R  
2P/3W 20A 250V  

NEMA – L6-30R  
2P/3W 30A 250V  

NEMA – L21-20R   
3PH 20A 
120/208V  

NEMA – L21-30R   
3PH 30A 120208V  

NEMA – L5-20R  
2P/3W 20A 125V  

NEMA – L5-30R  
2P/3W 30A 125V  

Y  Y  Z  Z  

G  
W  

NEMA – L5-15R    
2P/3W 15A 125V  
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Liebert® Busway

Electrical Parameters

Voltage up to 600V

Ampacity 250, 400, 600, 800A

Input Frequency 50Hz or 60Hz applications

Bus Material Copper

Ground Rating 100%

Neutral Rating 100% or up to 173% in some configurations 

SC Rating Up to 50kA  @ 250A and 400A, Up to 65kA  @ 600A and 800A

Mechanical Characteristics

Grounding Chassis GND standard 

Housing Extruded aluminum

Environmental

Operating Ambient Temperature 0°C to +40°C 

Standards

Protection Rating IP2X, UL 857, CSA 22.2, CE

Environmental Standards RoHS, REACH

Technical Specifications
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Liebert® SPM 1.0

Server Power Management Power Distribution Unit

20kVA - 200kVA



394

Liebert® SPM 1.0  |  Brochure

Liebert® SPM 1.0  |  Brochure



395

Liebert® SPM 1.0  |  Brochure

Liebert® SPM 1.0  |  Guide Specifications



396

Liebert® SPM 1.0  |  Brochure

Liebert® SPM 1.0  |  Brochure



397

Liebert® SPM 1.0  |  Brochure

Liebert® SPM 1.0  |  Guide Specifications



398

Liebert® SPM 2.0

Next Generation Power Distribution range 

for mission critical businesses

20kVA - 200kVA
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Liebert® SPM2.0™ 
Next Generation 

20 - 200 kVA Intelligent, Modular Power Distribution System 

GUIDE SPECIFICATIONS 

1.0 GENERAL 

1.1   SUMMARY 
These specifications describe the requirements for a complete modular power distribution system, supplying computer-grade 

power to sensitive loads. The specified system will provide distribution, control and monitoring of AC power. It should have 

capability to maintain and upgrade the distribution feeders & modules online without dropping down the remaining load. It will 

be capable to house dual power distribution. It will also include all the equipment to properly interface the AC power source to 

the intended load. 

1.2   STANDARDS 
The PDU along with associated equipment and components will be manufactured in accordance with the following applicable 

standards 

 

Low-voltage switchgear and controlgear assemblies- 

Part-1: Type-tested and partially type-tested assemblies 

IEC 439-1-1992 

Insulation Co-ordination- Part 1: Definitions, principles and 

rules  

IEC 71-1:1993 

Low-voltage switchgear and controlgear-part 1: general rules IEC 947-1:1988  

Low-voltage switchgear and controlgear. Part 3: switches, 

disconnectors, switch-disconnectors and fuse-combination 

units 

IEC 947-3:1990 

Surge arresters- Part 1: Non-linear resistor type gapped 

arresters for ac system 

IEC 99-1:1991 

Polyvinyl chloride insulated cables of rated voltages up to 

and including 450/750V- Part 4: sheathed cables for fixed 

wirings 

IEC 227-4:1992 

Electrical installations of buildings, Part-3: Assessment of 

general characteristics 

IEC 364-3:1977 

Electrical installations of buildings; Part-4: Protection and 

Safety; chapter 41: protection against electrical shock 

IEC 364-4-41:1992 

Electrical installations of buildings- Part 5: Selection and 

erection of electrical equipment, chapter 54: Earthing 

arrangements and protective conductors 

IEC 364-5-54:1980 

The PDU is CE certified in accordance with the EEC directives 73/23 for “low voltage” and 89/336 for “electromagnetic 

compatibility” The quality management grade pertaining to the engineering and manufacturing facility is confirmed to the ISO 

9001 international standards, specifically catering to the design and production of power protection & distribution system for 

computers and other sensitive electronic devices. 

 

1.3   SYSTEM DESCRIPTION 
 Select the applicable value below 
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1.3.1 Electrical Requirements 
A. Output capacity will be (20) (40) (60) (80) (100) (120) (160) (200) kVA. 

B. Input voltage will be (380/400/415) ___ volts AC (50) Hz, three-phase, (three) (four)-wire-plus-ground 

C. Rated insulation voltage will be 500Vac 

D. Incoming breaker protection: Rated at 400A with 36kA Short circuit withstanding capacity is recommended.   

E. Output voltage will be (220/380), (230/400) (240/415) ______ volts AC, three-phase, four-wire-plus-ground 

1.3.2 Environmental Requirements 
A. Operating temperature range: -5 to 40°C 

B. Relative humidity: Not more than 50%RH at a temperature up to 40°C. Higher RH is allowed at a lower 

temperature, for example, 90%RH at 20°C  

C. Operating altitude: ≤2000m  

D. Cooling Methodology: Natural cooling 

1.3.3 Mechanical Requirements 
A. Dimensions (in mm): Not more than 600 (W) X 1100 (D) X 2000 (H) 

B. Standard color: RAL9005  

C. Protection level: IP 20 

D. Cable entry: Top & Bottom 

1.3.4 Distribution requirements  
A. Maximum power distribution modules: eight (four per each source (or) eight for single source) 

B. Maximum power distribution poles per modules: 18 *1P or 6 *3P 

C. Rating & qty of distribution feeders per modules: _________ (Specify the required capacity and its qty)   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.4   SUBMITTALS 

1.4.1 Proposal Submittals 

Submittals with the proposal will include: 
 Descriptions of equipment to be furnished, including deviations from these specifications. 

 Necessary certifications as specified in the requirements. 

 Detailed single-line diagram. 
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D. Incoming breaker protection:   

Relative humidity: 

Operating altitude: 

Cooling Methodology:

Dimensions (in mm):

Cable entry:

A. Maximum power distribution modules:

B.

C. Rating & qty of distribution feeders per modules:

 Detailed layouts of customer power and control connections. 

 Functional relationship of equipment, including weights, and dimensions. 

 Size and weight of shipping units to be handled by contractor. 

1.4.2 Order Submittals 

Submittals supplied at time of order will include: 

 All the documentation presented with the proposal, per Section 1.4.1 above. 

 Detailed installation drawings including all terminal locations. 

 Interconnect wiring diagrams showing conduit wiring with terminal numbers for each wire. 

 

1.4.3  PDU Delivery Submittals 

Submittals upon PDU delivery will include: 

 A complete set of submittal drawings. 

 One set of User manual. The manual will include a functional description of the equipment, safety 

precautions, instructions, step-by-step operating procedures and routine maintenance guidelines, including 

illustrations. 

 

1.5   PDU WARRANTY 
The PDU manufacturer will warrant the unit against defects in workmanship and materials for 12 months after initial startup 

or 18 months after the shipping date, whichever comes first. 

 

 

1.6    QUALITY ASSURANCE 
1.6.1 Manufacturer’s Qualifications 
A minimum of 20 years’ experience in the design, manufacture and testing of Power Distribution Units will be required. The 

Quality Management grade pertaining to the engineering and manufacturing facility is certified to conform to the ISO 9001 

international standards, specifically catering to design and manufacture of power protection & distribution systems for 

computers and other sensitive electronic devices. 

 

1.6.2 Factory Testing 

Prior to the shipment, the manufacturer will fully test the Power Distribution Unit comprehensively to ensure compliance 

with the required specifications. System operations like start-up, modularity, and monitoring functions will be 

demonstrated to ensure compliance with the specified functions & features. A certified copy of the test results will be 

available for each system as indicated & declared in the order. 

 

 

 

2.0 PRODUCT 

2.1   COMPONENTS 

2.1.1 Frame Construction and Enclosure 
The frame will be constructed of welded steel to provide a strong substructure. The unit will have easily removable and 

interchangeable output cable gland plates for each panel board to allow matching of the size and number of cable/conduit 

openings to the site requirements. A sufficient quantity of cable/conduit openings will be provided for each output panel board. 

All service will be capable of being performed with access to the front plus a choice of any one side or rear for installation 

flexibility.  
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2.1.2 Input Power Connections 
Power terminal busbar will be provided for connection of the input power conductors and an insulated ground conductor. Input 

cable entry will be either from top or bottom.  

2.1.3 Main Input Circuit Breaker 
The specified unit will be equipped with a main input circuit breaker for each source to provide over current protection and a 

means for disconnecting all power to the unit. The main input circuit breaker will be a three-pole molded case circuit breaker 

sized for 125% of the specified full load input current and rated for 415 VAC. The main input circuit breaker will include a 24 VDC 

shunt trip mechanism to interface with unit controls, EPO buttons and other remote controls as required by the NEC and local 

codes. 

2.1.4 Manual Restart 
The specified unit will be equipped with a manual restart feature to allow for an orderly supervised startup after power failure. 

The control circuit will automatically energize the shunt trip mechanism of the main input breaker upon sensing output voltage 

failure. A field-selectable auto-restart mode shall be provided to deactivate the manual restart if desired. 

2.1.5 Emergency Power off (EPO) 
The local EPO will include a covered “Emergency Power Off” push button. Pressing the EPO switch will immediately shut down 

the unit by activating the shunt trip of the main input circuit breaker. As part of the EPO circuit, an interface will also be 

provided for connecting one or more normally open or normally closed remote EPO switches to the EPO circuit. For flexibility in 

meeting shutdown control schemes, the local EPO (unit shutdown) circuit will be isolated from the remote EPO (room 

shutdown) circuit. The remote EPO circuit will be designed to allow direct connection of multiple units with single and multiple 

shutdown control contacts. 

2.1.6 Output Distribution Panel boards 
The specified system shall contain 8 vertically mounted output hot swappable power modules for distribution to the intended 

loads. Each distribution module will provide a total of 18 single-pole branch circuit breaker positions. The panel board will 

include separate and common isolated neutral and safety-ground busbars for the neutral and safety-ground connections to 

match the number of output circuits. The neutral busbar and wiring shall be sized for at least 1.73 times the panel board’s full 

load rating. 

 

2.1.7 Branch Circuit Breakers 
Each load will be protected by an individual modular hot pluggable branch circuit breaker as shown on the plans i.e. single and 

three-pole type branch breakers. Each branch circuit breaker will provide overcurrent protection and shall clearly indicate the 

ON, OFF and TRIPPED positions. Branch circuit breakers will have an associated directory label, located adjacent to the breaker, 

identifying the branch circuit number and the equipment being served. It will be capable to replace or adjusted it online to make 

phase balance.   

 

 

 

2.2   Power Monitoring System 
It will be featured with a high resolution and high sensitivity touch screen display designed based on the Cortex A8 processor, 

allowing for user friendly interaction. Menu-driven LCD allows the user to easily browse the input and output parameters, acquire 

status and alarm messages, and perform corresponding parameter settings of the PDU unit. It will also display the real time Power 

flow diagram showing the system status and alarm messages. It should be able to store up to 10000 historical events that will be 

easily retrieved to realize the root cause of faults. It will be able to monitor on centralized monitoring system using a 

MODBUS/SNMP protocol. 

2.2.1 Monitored Parameters  
The monitoring system shall monitor and display all the following parameters: 

 Source Information – Line voltage, phase voltage, current, frequency, power factor, THDi, THDv, Active 

power, Apparent power, Each voltage & current harmonic percentage (up to 31st harmonics), unbalance 

factor, leakage current, and neutral current. 
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 Module & sub branch Information- Display the name, current working status, current, energy, each harmonic current 

percentage, active power, apparent power and power factor of each branch (up to 144-route)  

 Historical & current events 

 Real-time waveform of source voltages and currents 

 Real-time waveform of branch currents and voltages 

 Energy Statistics 

 System Reports 

 Date 

 Time 

All three phases of the three-phase parameters will be displayed simultaneously. All voltage and current parameters will be 

monitored using true RMS measurements for accurate representation of non-sinusoidal waveforms typical of computers and 

other sensitive loads. 

2.2.2 Alarm Annunciation  
The monitoring system shall detect and annunciate by audible alarm and alarm message the following conditions: 

 Overvoltage  

 Under voltage 

 Phase loss 

 Overcurrent 

 Current exceeds high threshold limits 

 Current exceeds low threshold limits 

 Input frequency abnormal 

 Branch abnormal 

 Phase sequence reverse 

 Neutral Overcurrent 

 Ground Overcurrent 

 Output Voltage Distortion 

 Frequency Deviation  

 Phase Sequence Error 

 Over temperature 

 Auxiliary power abnormal 

 

All alarm thresholds for monitored parameters will be adjustable by way of the ethernet setup port to match site requirements. 

To facilitate troubleshooting, all alarms will be stored in battery-backed (non-volatile) memory until reset to protect against 

erasure by a power outage. Alarms will be able to be manually reset after the alarm condition has been corrected either at the 

unit or with the central monitoring system. 

 

2.2.3 Input Dry Contacts 
At least nine programmable input dry contacts should be available such as remote EPO input, lightning arrester fault signal, 

transformer low & high temperature signal, source1 & 2 breaker trip signals etc. 

2.2.4 Output Dry Contacts 
At least six programmable output dry contacts should be available to understand the PDU status remotely.  

 

 

2.3   ACCESSORIES (OPTIONAL COMPONENTS) 

2.3.1 Input Lightning/Surge Arrester 
The specified unit will be equipped with a secondary-class surge arrester to divert high-voltage input power surges quickly and 

safely to ground. The surge arrester will be mounted ahead of all electrical components to provide maximum protection of the 

unit insulation and wiring. The surge arrester will be capable of repeated operations. It will consist of utility-grade Metal-Oxide 

Varistors rated for up to 20,000 amps of surge current. The surge arrester will be rated for maximum FOW sparkover of 200 

volts with maximum discharge voltage of 2.2 kV at 1500 amperes, assuming a standard 8 x 20 microsecond waveforms. 
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2.4 Remote monitoring & Integration capabilities 

2.4.1 Optional communication card 
 The PDU will be supplied with communication card for remote communication using SNMP/MODBUS output. Necessary 

accessories will be considered in the scope of supply to enable this function. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.0 EXECUTION 

Factory startup, preventive maintenance and full service for the specified system will be available and included upon request. 

The manufacturer shall directly employ a nationwide service organization of factory-trained field service personnel dedicated to 

the startup, maintenance and repair of the manufacturer’s power equipment. The manufacturer will maintain a national dispatch 

center 24 hour per day, 365 days per year to minimize service response time and to maximize availability of qualified service 

personnel. 
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Static Transfer Switch
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Liebert® LTS

Reliable Power Redundancy for Business Engines

10A - 32A

®
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Reliable Redundant protection to your 
mission critical Applications

The LTS™ is a single-pole automatic 

transfer device with the capacity of 

10/16/32 A.

It performs the core functions  

of detection and transfer in the  

dual-bus system composed of two 

ways of AC power, and is used in  

the high-end uninterruptible power 

supply applications that require  

high power supply reliability.

Redundant Design

To ensure that the equipment can still 

operate normally upon the failure of one 

single power.

Compact Size

Optimized 1U size designed to integrate 

in same server rack

Full DSP Control

Ensures strong data processing capacity 

and improves the system reliability.

Advanced Power-off Detection

Enables quick judgment of power -off 

failure.

Advanced Communication

Realizes the remote management 

through SNMP card (option)

Applications

• Computer equipment rooms

• Internet data centers

• Telecom&Financial data centers

• Industrial process control centers

Redundancy

Currently, only the high- end severs are 

equipped with dual power. Other types 

of equipment, including hub, exchange, 

router, elementary server, and 

specialized instrument and meter. are 

singlepower products. You can connect 

the key equipment to two ways of 

redundant power through LTS™. The  

main power and the standby power can 

directly connect to the LTS™ on the rack 

can provide redundancy control on the 

power. Once the main power fails, it will 

automatically switch to the standby 

power

Reliability

The LTS™ adopts the control technology 

of “First Disconnect Then Connect”

• If one-way power fails, the LTS™ can 

ensure the uninterruptible power 

supply to the equipment through 

the redundant power supply

• Once short circuit occurs, the LTS™ 

can ensure that the failure will not 

extend to the standby power, and 

thus ensure the uninterruptible 

power supply to the mission critical 

equipments

Liebert® LTS™

Source 1 Input Cable ( ex-factory delivery)

Transfer Button

Four 16A Output Socket

Output Switch2  
(Controlling the three Input  
Sockets in the upper row)

Output Connector  
(ex-factory delivery Output Cable)

Source 2 Input Switch

Source 2 Input Connector 
(ex-factory delivery Source 2 Input Cable )

Source 1 Input Switch

Source 1 Input Connector 
(ex-factory delivery Source 1 Input Cable)

Four 10A Output Sockets
Output Switch1 

(Controlling the five Input Sockets in 
the lower row)

SNMP Card Slot

Failure UPS Port

Silence ButtonOutput End StatusInput Power Status

Source 2 input cable ( ex-factory delivery)

Source 2 Input Switch

Six 10A Output SocketsOne 16A Output SocketSNMP Card Slot

Source 1 Input Switch

16A Back Panel Schematic Diagram

32A Front Panel Schematic Diagram

32A Back Panel Schematic Diagram

Transfer Button Failure UPS Port

Silence Button

10A And 16A Front Panel Schematic Diagram

Input Power Status Output End Status

Source 1 Input Cable ( ex-factory delivery)

Source 1 Input Switch

Source 1 Input Cable ( ex-factory delivery)

Source 2 Input Switch

Eight 10A Output SocketsSNMP Card Slot

10A And 16A Front Panel Schematic Diagram
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*Specifications are subject to change without any prior notification

Technical Specifications

Rating 10A 16A 32A

Input

Input connectors type C14 x 2
IEC309 x 2 

(Model 1)

IEC-C20 x 2 (Model 

2)
Hard-wired

Input source Two ways of input sources

Input mode 1 +N+PE

Rated voltage 220/230Vac

Rated frequency 50/60Hz

Voltage range 150 ~ 300Vac

Frequency range Rated frequency ±5Hz

Voltage distortion <10%

Output

Output connectors type C13 C13 & C19 C13 & C19

Rating & Quantity 10A x 8 10A x 6, 16A x 1 10A x 4, 16A x 4

Power factor 0.8 ~ 1.0 lead or lag

Overload capacity 125%, 30min (tested at 30°C)

Efficiency (100% linear load) 99%

Transfer

Numbers of poles 2 poles

Automatic transfer interval <6ms (typical), <11ms (maximum)

Environment Parameters

Operating temperature 0 ~ 40°C

Storage temperature -40 ~ 70°C

Relative humidity 5 ~ 95%, no condensation

Elevation 3000m

Pollution level Level II

Mechanical Parameters

Dimension (H x W x D) 44mm x 430mm x 250mm 84mm x 430mm x 340mm

Weight 4.5kg 5kg

Liebert® LTS  |  Brochure
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Liebert® LTS

Power Redundancy for One-way Power Supply

63-630A
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Liebert® STS2
The Cornerstone of High-Availability Power Systems
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Color Touch-Screen Interface 

The color touch-screen LCD interface allows you to quickly check the status of the unit 

and identify problems. The controls of the Liebert STS2 are intuitive and simple.  

The color LCD monitor is divided into three segments. In addition to a system mimic 

diagram, there is a Status/Alarm panel and a section dedicated to operator instructions 

and menus. The screen allows you to configure the unit, including the control of the 

preferred source, auto/manual retransfer selection, alarm notification and other system 

setpoints. You benefit from improved operator effectiveness, reduced training time, and 

less chance of operator error.

For maximum availability applications, the Liebert Static Transfer Switch2 (STS2) 

provides an automatic, seamless transfer between your critical load and the outputs of 

two independent UPS systems in a dual-bus power configuration. If the primary UPS 

should fail, the switch will automatically transfer the loads to the alternate UPS.

Liebert is the market leader in dual-bus power systems, building the world’s most reliable 

UPS and Static Transfer Switch products. Liebert STS2 further extends our market 

leadership with design benefits unmatched by competitive products.

Standard features of the  

Liebert STS2 provide greater 

overall protection

Reliability

100% rated, fuseless design.

Hot-swappable circuit breakers.

Flash memory enables firmware 

updates while supporting  

critical load.

Rack-out control/power 

assembly on units up to 600A to 

allow maintenance, service or full 

replacement without disrupting  

the critical load.

Flexibility

Internal CANBUS protocol:  

high-bandwidth communication 

between system components  

via twisted-pair cables. Options 

can be added as simple  

network nodes. 

Dual-lug installation bus with 

pem nuts for single-hand 

installation and “hot”  

torque service.

Low Total Cost Of Ownership

Conservative design margins 

and excellent overload capacity.

UL listed.

LIEBERT® STS2 STATIC TRANSFER SWITCH2

The Power to Protect Your Critical Operations

Liebert® STS2  |  Brochure
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True Front-Access Design

All mechanical and electronic components of the  Liebert STS2 are accessible from the 

front of the unit for installation and service—no side or rear access required.

This gives you several immediate benefits:

Greater freedom in system design. The Liebert STS2 can be placed adjacent to or in 

back of other equipment. It can also be placed against a wall or partition.

Simplified installation, with ample space for cable connections through top and 

bottom access plates.

Less floor space required for maintenance access.

Designed for maintainability, with all key components visible and accessible from the 

front of the unit, without shutting down the connected load.

True Internal Redundancy

ReThe Liebert STS2 has triple-redundant logic. Each DSP controller is capable of working 

independently, and each helps monitor the other two. If one malfunctions, the other two 

lock it out. Each controller has power feeds from both power supplies. 

The two power supplies feature true dual-bus power distribution. Both have dual inputs, 

one from each AC input source. All power connections have diode protection, so that 

internal or external faults cannot propagate. The result is a rugged, fault-resilient package 

that is optimized for real-world applications.

A separate compartment for 

option modules provides  

safe and convenient  

field access

For units up to 600 amps, 

the entire power and control 

module can be removed as  

an assembly.

One-Line Diagram

Source 1 Source 2

System Output

CB1

CB3CB4

CB2

CB5

K1 K2

K2 K3 K1 K3
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Figures 1 and 2

Show results for the standard STS2 vs. 

the optimized STS2 for the same 

condition (alternate source lags 120 

degrees) respectively. The optimized 

transfer control algorithm minimizes 

the transformer saturation current 

resulting from an out of phase transfer.

Liebert® offers a patented optimized transfer option for the Liebert STS2  

that greatly improves operation when used in primary side  

switching applications.

The Liebert STS2 can be used in two different types of high-availability dual bus 

configurations—as primary or secondary side switches. For primary side switching,  

the unit is connected to the primary or input of a downstream transformer.  

On secondary side switching the Liebert STS2 is connected to the secondary  

or output of two transformers. 

One of the main advantages of using primary side switching is lower cost. These 

savings are the result of only one power distribution unit, a lower current due to 480V vs. 

208V, and lower installation and wiring cost thanks to use of smaller three wire cable. 

The one drawback of this configuration is the creation of transformer inrush saturation 

current each time switching occurs. The downstream transformer can cause large peak 

saturation current during automatic transfers. The transformer saturation is caused by 

DC-flux built-up during transfer, especially when the sources are not in phase.

LOAD VOLTAGES

TRANSFORMER 
FLUXES

PRIMARY 
CURRENTS

Figure 1 Standard STS2 transfer

Optimized Transfer Option Enhances Cost-Efficient  

System Operation

See also 

White Paper: “Using an Optimized 

Transfer Approach” (April 2014) at 

VertivCo.com/en-US/pages/default.aspx

LIEBERT® STS2 STATIC TRANSFER SWITCH2Liebert® STS2  |  Brochure
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Liebert’s transfer control does more 

than balance the flux.

Due to our unique approach to the 

optimized transfer algorithm, transfer  

time should not be the only performance 

measure for this new optimized switch. 

Liebert’s method, whenever possible,  

also seeks to minimize voltage 

disturbances while maintaining 

transformer flux balance. It takes both 

voltage disturbance and volt-second 

balance into consideration.

Liebert has a unique flux balance 

algorithm that doesn’t just “sit and 

wait” for the balance point to occur. 

Rather, we will “pulse fire” the SCRs  

as soon as possible in order to 

minimize the load discontinuity and 

hence the voltage disruption.

So how safe is this new optimized 

Liebert STS2 for your critical loads?

The optimized Liebert STS2 safely  

meets both the CBEMA standard  

(prior to 1996) and the latest ITIC 

standard (1996) for critical loads.  

Liebert’s optimized STS2 minimizes the 

risk of transformer saturation problems 

during automatic transfers, while its 

algorithm control ensures minimum 

voltage disturbance during transfers while 

still balancing the flux.

The patented Liebert® static switch optimized transfer control algorithm 

significantly reduces the downstream transformer inrush saturation.

The Liebert algorithm is designed to optimize transfer timing such that the  

volt-seconds applied to the downstream transformer primary is balanced, thus 

minimizing peak saturation current. This balance is achieved by directly computing  

the volt-second applied to the transformer during transfer events and determining  

the optimum time to turn on the alternate source SCRs in order to balance the  

volt-second within specified tolerance. 

This results in a volt-second balancing algorithm that is independent of voltage 

wave shape, voltage failure decay rate, etc., making it superior to other 

algorithms based on voltage phase angle difference only.

Figure 2 Optimized STS transfer

Liebert® STS2  |  Brochure
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with hinged doors to allow for easy 

access. The cabinet contains one 

vertically mounted I-line panelboard for 

load distribution. The panelboard is totally 

enclosed with an accent cover that 

provides access without exposing other 

portions of the unit. The panelboard 

provides space for 100A through 250A 

three-pole branch circuit breakers. It also 

includes a separate isolated neutral bus 

bar and safety-ground bus bar for the 

neutral and safety-ground connections.

Redundant Output Breaker: An output 

plug-in, non-automatic circuit breaker 

provides redundancy in the output power 

path. The breaker is connected in parallel 

with the output plug-in non-automatic 

circuit breaker.

Input Junction Boxes and Cable (Up to 

600A): The input junction box option is 

available to simplify input connections to 

the STS2. Two input junction boxes and 

the associated flexible 10-foot long input 

cables are provided with this option. 

Available with bottom cable entrance only, 

typically when the unit is located on a 

raised floor.

Remote Source Selection: An optional 

Remote Source Selection board may be 

installed in your STS2. This option allows 

you choose the preferred input source 

from a remote location. Terminal 

connections enable you to remotely 

select a preferred source in the  

same process as the local source  

transfer selection. 

Key Lockout Switch: The key lockout 

switch activates a software lockout of the 

touch-screen display to prevent manual 

transfers and configuration changes. 

When locked out, the touch-screen 

becomes a read only display. A key is 

needed to perform manual transfers or 

change settings.

Liebert® STS2 Communication and Product Options

Liebert STS2 has a wide choice  

of monitoring and communications 

options to keep you connected  

to your critical power  

protection system.

RS-232 Terminal Port: Standard on all 

units, this port is primarily used as an 

alternate user interface to configure, 

control, and diagnose the system.  

Input Contact Isolator (ICI) Board: 

Customizable input relays allow alarms 

from other devices to be displayed on 

Liebert STS2 display. Provides an 

interface for up to eight user inputs. 

External messages and alarms can be 

routed to the unit, via the ICI.  

Programmable Relay Board (PRB): 

Programmable output relays for custom 

customer alarms and connections. Up  

to two PRBs can be installed in the  

Liebert STS2 to route system events  

to external devices.

Comms Board: This board provides a 

direct connection to a Liebert SiteScan® 

Web system, via an RS-422. SiteLink-12 or 

SiteLink-4 is required for SiteScan to 

communicate with the Liebert STS2.

Options and Accessories

Seismic Anchors: To ensure stability for 

the unit in the event of seismic activity, 

anchors are available for securing the unit 

to a concrete floor to meet seismic  

Zone 4 requirements.

Seismic Floor Stand: Designed to level 

the unit and provide bottom cabling 

access without relying upon a raised floor  

for support. Available in 18, 24,  

30, 36 inch heights. 

Distribution Cabinet (Up to 600A): An 

output distribution cabinet mounts on the 

side of the STS2. It is a full height section 

Liebert IntelliSlot™ 485 Web 

Card ADPT

Allows systems to be viewed 

from the network using a  

web browser. 

Delivers SNMP, Telnet and web 

management. 

Provides security using HTTPS 

message encryption. 

Supports 10 and 100 MBit 

Ethernet for legacy and  

modern networks.

Provides compatibility with 

Liebert MultiLink shutdown 

software, to prevent data loss 

and ensure data availability. 

Supports Liebert SiteScan 

WEB enterprise monitoring 

software, to provide trending  

for proactive analysis and 

maintenance to ensure  

facility uptime. 

Interfaces to Liebert Nform 

alarm notification software, to 

facilitate quick corrective action. 

Liebert IntelliSlot 485 Web Card ADPT 

provides connectivity to any TCP/

IP-based Ethernet network to allow the 

device to communicate with network 

management systems (NMS) via 

SNMP. Events can be transmitted to 

the NMS to provide remote status 

monitoring, plus fault and alarm 

detection. The card includes an  

RJ-45 port for an Ethernet connection, 

via Category 5 cable. The card can 

also integrate the system with an 

existing Building Management System 

(BMS) or out-of-band monitoring, 

using Modbus.

LIEBERT® STS2 STATIC TRANSFER SWITCH2Liebert® STS2  |  Brochure
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Specifications

AMP 
RATING

HEAT 
OUTPUT 

UNCRATED DIMENSIONS 
(WXDXH)

UNCRATED 
WEIGHT

SHIPPING DIMENSIONS¹ 
(WXDXH) SHIPPING WEIGHT¹

(KW) (inches) (mm) (lbs) (kg) (inches) (mm) (lbs) (kg)

100 0.8 30x32x77 762x813x1956 780 354 48x44x82 1016x1194x2082 880 399

250 1.37 30x32x77 762x813x1956 780 354 48x44x82 1016x1194x2082 880 399

400 2.04 38x32x77 965x813x1956 1200 544 48x44x82 1016x1194x2082 1300 590

600 3.08 38x32x77 965x813x1956 1200 544 48x44x82 1016x1194x2082 1300 590

800 4.03 84x32x77 2134x813x1956 2500 1134 92x53x82 2337x1346x2082 2600 1179

1000 5.09 84x32x77 2134x813x1956 2500 1134 92x53x82 2337x1346x2082 2600 1179

Note: ¹Shipping dimensions and weight include the pallet and packing material. Actual weights will vary depending on installed options.

Continuous 24-hour remote monitoring of 

UPS/power conditioning equipment, 

environmental products and other critical 

space support systems is available. No 

matter where your facilities are located, 

we can provide continuous oversight of a 

wide range of critical installations from our 

Customer Response Center. 

When a problem is detected, the 

monitoring system immediately alerts the 

Customer Response Center where each 

alarm is evaluated and processed. The 

center offers instant phone assistance 

using a customer-defined response and 

call escalation plan. Liebert will coordinate 

all service vendors, track the response 

and solution time for service calls and 

provide comprehensive reports on alarms 

and corrective actions.

 

schematics and your equipment’s 

complete service record  from the time it 

was started up.

Remote Monitoring —  

Always There, Always Alert 

The key to providing proper service for 

your critical power systems is being aware 

of that equipment’s operating status at 

any given time. For customers who need 

to have these vital protection systems 

continuously monitored, but don’t want to 

do it themselves, Vertiv Service offers 

Remote Monitoring Service. This 

seamless, rapid-response system is 

designed to maximize the capabilities  

of your Liebert equipment by  

maximizing the effectiveness of its 

monitoring capabilities.

Critical Space Support from Vertiv™ Service

Total Service Capability

Vertiv provides a Basic, Essential and 

Preferred level of maintenance and 

service that allows you to select the 

complement of critical power system 

services that best fits your requirements. 

These programs include guaranteed  

four-hour response time, emergency 

service and preventive maintenance. 

With more than 300 Liebert-employed 

Customer Engineers and a network of 

over 900 factory authorized service 

personnel, our technical capabilities, 

geographical coverage and ability to 

respond are second to none. These 

factory-trained service professionals have 

direct access to the most comprehensive 

factory authorized parts network in the 

industry. We also provide them with 

immediate online access to detailed 

Operating Specifications

Voltage: 208, 220, 240, 380, 400, 415, 480 or 600 VAC (field selectable), +/- 10%

Frequency: 50 or 60 Hz (field selectable), +/- 0.5 Hz

Overload Capability: 125% for 10 minutes,150% for 2 minutes

Operating Temperature: 0 to 40° C

Liebert® STS2  |  Brochure
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LIEBERT® STS 2.0

Liebert® STS2™

GUIDE SPECIFICATIONS 
Automatic Static Transfer Switch 

100A - 1000A

1.0 GENERAL

1.1 SUMMARY

1.2 STANDARDS 

Liebert® STS2  |  Guide Specifications
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384

1.3 DEFINITIONS 
STS 
SCR 
MTBF 

1.4 SYSTEM DESCRIPTION 

1.4.1 Design Requirements 
A. Voltage.

B. Output Load Capacity.

1.4.2 Modes of Operation 

A. Normal Mode.

C. Load Current Inhibit (also called Ipeak or Peak Current Overload).

D. Manual Transfer.

Liebert® STS2  |  Guide Specifications
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LIEBERT® STS 2.0

E. Emergency Transfer.

F. SCR Failure.

G. System Bypass.

1.4.3 Performance Requirements 
A. Nominal Input/Output Voltage:

B. Default Voltage Range:

C. Nominal Frequency:

D. Maximum Continuous Current:

E. Source Voltage Distortion:

F. Surge Protection:

G. Sensing and Transfer Time:

H. Overload Capability:  
 

I. Short Circuit Withstand Capability: 

208-240V 380-480V 600V
100-250A 125kA 100kA 50kA
400-600A 100kA 100kA 25kA
800A
1000A

125kA
100kA

65kA
65kA

25kA
25kA
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1.4.4 Environmental Conditions 
A. Storage Temperature Range:

B. Operating Temperature Range:

C. Relative Humidity:

D. Operating Altitude: 

E. Storage/Transport Altitude:

F. Audible Noise:

1.4.5 RELIABILITY 

1.4.5.1 MTBF 

1.4.5.2 Power Supply 

1.4.5.3 Logic 

1.4.5.4 Components 

1.4.5.5 Fuseless 

1.4.5.6 Access 

Liebert® STS2  |  Guide Specifications
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LIEBERT® STS 2.0

1.5 DOCUMENTATION 

1.5.1 Equipment Manual 

1.5.2 Proposal Submittals 

1.5.3 Delivery Submittal 

1.5.4 Spare Parts 

1.6 WARRANTY

1.7 QUALITY ASSURANCE

1.7.1 

1.7.2 Factory Testing 
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2.0 PRODUCT
2.1 FABRICATION 

2.1.1 Materials 

2.1.2 Wiring 

2.1.3 Frame and Enclosure 

2.1.4 Cooling (100-600A) 

Liebert® STS2  |  Guide Specifications
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389

LIEBERT® STS 2.0

2.1.5 Cooling (800-1000A) 

2.1.6 Grounding 

2.2 COMPONENTS 

2.2.1  Molded-case Switches (MCS)

2.2.2 

2.2.3 Control Panel 

2.2.3.1 Metering 
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390

2.2.3.2 Alarm Messages 

Source 1 Failure CB1 (Source 1) Open Power Supply S1 AC Failed 
Source 2 Failure CB2 (Source 2) Open Power Supply S2 AC Failed 
Sources Out of Sync CB3 (Output) Open Power Supply DC A Failed 
Source 1 Overvoltage CB3A Open (If used) Power Supply DC B Failed 
S1 Undervoltage (fast) CB4 (S1 Bypass) Closed Power Supply Logic Failed 
S1 Undervoltage RMS (slow) CB5 (S2 Bypass) Closed S1 Voltage sense module failed 
Source 2 Overvoltage CB1 Shunt trip fail S2 Voltage sense module failed 
S2 Undervoltage (fast) CB2 Shunt trip fail S1 SCR sense module failed 
S2 Undervoltage RMS (slow) S1 SCR Open S2 SCR sense module failed 
Source 1 Overcurrent S2 SCR Open S1 Current sense module failed 
Source 2 Overcurrent S1 SCR Shorted S2 Current sense module failed 
Source 1 Over/Under Frequency S2 SCR Shorted S1 Gate drive module failed 
Source 2 Over/Under Frequency Primary fan failure S2 Gate drive module failed 
Source 1 Phase Rotation Error Control Module Fail Internal comm failed 
Source 2 Phase Rotation Error S1 I-peak Option comm failed 
Output undervoltage S2 I-peak Output voltage sense module failed 
STS on alternate source Auto Retransfer Inhibit Heatsink Overtemp 
Transfer Inhibit

2.3 ACCESSORIES (OPTIONAL COMPONENTS AND SERVICES)

2.3.1 Optimized Transfer

1. 
2. 
3. 
4. 
5. 
6. 
7. 

2.3.2 Programmable Relay Board 
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LIEBERT® STS 2.0

2.3.3 Input Contact Isolator Board 

2.3.4 Communications Board 
® 

2.3.5 Liebert IntelliSlot® Web/485 Card with Adapter 

 ( ) 

2.3.6 Remote Source Selection 

2.3.7 Key Lockout Switch 

2.3.8 Redundant Output MCS 

2.3.9 Input Junction Boxes and Cables 

2.3.10 Seismic Floor Anchors 

2.3.11 Floor Stand 

2.3.12 Output Distribution Cabinet (100-600A units only)
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2.3.13 

2.3.14 Factory Witness Test 

2.3.15 Export Crating 

3.0 EXECUTION 

3.1 FIELD QUALITY CONTROL 

3.1.1 Visual Inspection 

3.1.2 Mechanical Inspection 

3.1.3 Electrical Inspection 

3.2 MANUFACTURER’S FIELD SERVICE 

3.2.1 Service Personnel 

Liebert® STS2  |  Guide Specifications
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LIEBERT® STS 2.0

3.2.2 Replacement Parts Stocking 

3.2.3 STS Maintenance Training 

3.2.4 Maintenance Contracts 

NOTE:
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Liebert® Cross Chasis/Cabinet
160 A TO 1250 A



439

LIEBERT® CROSS CHASSIS/CABINET 
FROM 160 A TO 1250 A

Liebert CROSS Chassis/Cabinet from 160 A to 1250 A

Flexibility for Customised 
Solutions:

Liebert CROSS can be fully customised 

according to customers’ load and 

environment requirements.

Options include priority mode operation,

allowing users to select the preferred 

power source, selectable switching and 

tolerance features, galvanic isolation 

transformers, tripping coil switches, RFI 

filters, top cable entry connections and 

remote display units.

Leading Technology

A key function of Liebert CROSS is 

the Break Before Make transfer. This 

ensures that the two live feeds are never 

connected in parallel.

The Liebert CROSS static switch also 

ensures that switching between two 

power supplies occurs safely under 

both synchronous and asynchronous 

conditions relative to input waveforms.

Reliability

Employing a Liebert CROSS static

switch adds another layer of security

for mission critical loads. 

It ensures a truly redundant power 

supply by enabling controlled switching 

between two independent AC power 

supply sources.

Switching is performed whenever the 

line that supplies power to the load goes 

out of tolerance.

Distribution downstream from Liebert 

CROSS is not only protected from failure 

of the power sources, but also against 

any failure in upstream lines.

Secure Power Always

Communication

An RS232 serial port and a voltage-free

contact port are available in standard

assembly versions and facilitate

communication with installed power

protection equipment.

LED and LCD displays offer complete

and easy interaction with installed

equipment and provide detailed 

information on the operational status of 

your equipment.

Liebert CROSS by Vertiv™ is a family of system static switches available in Cabinet versions from 

160 to 1250 A and in both three and four pole versions. Liebert CROSS Chassis is available in 160 

to 450 A, in the four pole version only. Liebert CROSS ensures maximum reliability to critical loads 

by eliminating system failures that are caused by problems in distribution rather than from the 

failure of the power source itself.

Applications

Liebert CROSS provides additional 

security for a wide range of mission 

critical applications including:

•  Data centres /ISPs

•  Call Centres

•  Manufacturing Process Control

•  Signalling Systems

•  Safety Systems and Emergency 

Lighting

•  Life Support Systems.

Secure Power Always

Simply supplying equipment will never

deliver the level of business continuity 

our customers require. Vertiv offers a 

range of maintenance plans which will:

•  Help deliver reliability to the load

•  Extend the life of your power 

protection equipment

•  Optimise your capital expenditure

•  Provide risk management at a fixed cost

•  Help to control your business 

environment

•  Provide a pro active approach to 

disaster recovery.

Liebert® Cross Chasis/Cabinet |  Brochure
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LIEBERT® CROSS CHASSIS/CABINET FROM 160 A TO 1250 A

CROSS CABINET (A) 160 250 400 600 800 1250
Default Input Voltage (V) 400

Nominal frequency (Hz) [selectable] 50/60

Input phases 3+N

Number of poles 3-4 3-4 3-4 3-4 3-4 3-4

Transfer Mode Break Before Make Switching (No source overlap)

Overload capacity

                                                            for 10 minutes (%)

                                                            for 1 minutes (%)

                                                            for 10 seconds (%)

                                                            for 1 seconds (A)

125

150

200

5300 5300 5300 5300 5300 9200

Transfer Time worst condition zero voltage 
source failure (msec)

≤ 5

Static Switch Fault detector Yes

Ventilation Natural Natural Natural Forced Forced

Width (mm) 620 620 820 1220 1220 1620

DIMENSIONS AND WEIGHT
Height (mm) 1780 1780 1780 1780 1780 1780

Width (mm) 620 620 820 1220 1220 1620

Depth (mm) 830 830 830 830 830 830

Neutral sized (*in) 2 2 21.7 1.3 1 1.28

ENVIRONMENT AND STANDARDS
Safety CE marking, IEC EN 62310-1

EMC Compatibility IEC EN 62040-2 Class C3

Degree of Protection IP20

Operating temperature (°C) 0-40

Acoustic noise (dBA) <45 <45 <45 <45 <73 <76

CROSS CHASSIS (A) 160 250 450
Default Input Voltage (V) 400

Nominal frequency (Hz) 50-60

Input phases 3+N

Number of poles 4

Transfer Mode (for Phases) Break Before Make Switching (No source overlap)

Overload capacity (without fuses)

                                                            for 10 minutes (%)

                                                            for 1 minutes (%)

                                                            for 10 seconds (%)

                                                            for 1 seconds (A)

125

150

200

5300

Transfer Time worst condition zero voltage 
source failure (msec)

≤ 5

Static Switch Fault detector Yes

Ventilation Natural

Neutral sized 2*In 2*In 1.7*In

DIMENSIONS AND WEIGHT
Height (mm) 700

Width (mm) 600

Depth (mm) 1200

Weight (kg) Main CROSS Cabinet Module 135 150 160

ENVIRONMENT AND STANDARDS
Safety IEC EN 62310-1 if used inside a cubicle compliant to safety standard IEC EN 62310-1

EMC Compatibility IEC EN 62040-2 Class C3

Degree of Protection (IP20 available on demand)

Operating temperature (°C) 0-40

Acoustic noise (dBA) <45

Liebert CROSS CABINET Specifications
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16 A, 32 A and 63 A



453

LIEBERT® CROSS RACK 16 A, 32 A AND 63 A

Flexibility for Customised 
Solutions:

Liebert CROSS Rack has been designed 

to allow the hot swapping of all the  

solid-state components (power and 

control), dramatically reducing repair 

times while keeping the load powered. 

Liebert CROSS Rack’s flexibility allows 

complete compatibility with customers’ 

load and environment requirements. 

Standard features include priority mode 

operation allowing users to select the 

preferred power source.

Liebert CROSS Rack features a fully 

redundant forced ventilation system with 

fan failure alarm, allowing mission-critical 

reliability whilst taking up a minimum 

amount of rack space (2 HU).

Front-to-back ventilation ensures 

perfect compatibility with state-of-the-

art cooling systems for Data Centres.

Leading Technology

A crucial function of Liebert CROSS is 

the Break Before Make transfer. 

This ensures that the two live feeds are 

never connected in parallel. 

The Liebert CROSS static switch also

ensures that switching between the two

power supplies occurs safely under both

synchronous and asynchronous 

conditions relative to input waveforms.

Reliability

Employing a Liebert CROSS static switch 

adds another layer of security 

for mission critical loads.

Ensure a redundant power supply by

enabling controlled switching between 

two independent AC power supply 

sources.

Switching is performed whenever the 

line that supplies power to the load 

goes out of tolerance. The distribution 

downstream from a Liebert CROSS is not 

only protected against the failure of the 

sources, but also against any

failure in upstream lines.

Communication

Voltage free contact ports are available

in standard assembly versions and 

facilitate communication with installed 

power protection equipment. 

LED displays offer complete and

easy interaction with Liebert CROSS 

Rack and provide detailed reports on the 

operational status of your equipment.

Applications

Liebert CROSS provides additional 

security for a wide range of mission 

critical applications including:

•  Data centres /ISPs

•  Call Centres

•  Manufacturing Process Control

•  Signalling Systems

•  Transportation Signalling Systems

•  Health Care.

Liebert CROSS Rack by Vertiv™ is a family of system static switches available in single-phase 

double-pole 16 A, 32 A and 63 A versions. Liebert CROSS ensures maximum reliability to critical 

loads by eliminating system failures caused by problems in distribution rather than by the failure of 

the power source itself. Double-pole operations ensure optimal flexibility for all the different types 

of electrical distributions.

Secure Power Always

Simply supplying equipment will never

deliver the level of business continuity 

our customers require. Vertiv offers a 

range of maintenance plans which will:

•  Help deliver reliability to the load

•  Extend the life of your power 

protection equipment

•  Optimise your capital expenditure

•  Provide risk management at a fixed 

cost

•  Help to control your business 

environment

•  Provide a pro active approach to 

disaster recovery.

Secure Power Always

Liebert CROSS Rack from 16 to 63 A

Liebert® Cross Rack  |  Brochure
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LIEBERT® CROSS RACK 16 A, 32 A AND 63 A

TECHNICAL DATA

Number of switching poles 2

Nominal Voltage (V) 230 (220/240 selectable)

Nominal Voltage (V) - LV model 120 (110/115 selectable)

Input phases 1 + N

Nominal frequency (Hz) 50/60

Efficiency at nominal power % ≥99

Overload capacity

                                                  for 10 minutes (%)

                                                  for 1 minutes (%)

                                                  for 0,50/606 seconds (%)

125

150

700

Fuses

Temperature range (°C)

Cooling

Transfer Mode

Transfer Time

                                                  source failure, worst case (msec)

                                                  source failure, typical (msec)

≤6

≤4

Additional transfer delay for non-synchronous transitions (msec) 10 ± 2 ( 0 - 20 selectable)

DIMENSIONS AND WEIGHT

Height (mm) 430 (19”)

Width (mm) 85 (2U)

Depth (mm) 700

UPS weight (kg) 23

ENVIRONMENT

Safety CE marking, IEC/EN 62310-1

EMC Compatibility IEC/EN 62310-2

Protection degree IP20

Acoustic Noise (dBA) <45

Liebert CROSS RACK (A) Specifications
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Liebert® APT
Adaptive and Insightful Power-train
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Liebert® EPK
Innovative solution to enable 

Business Critical Continuity
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Enclosure
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VERTIV™ VE Rack

The Vertiv VE Rack is an innovative enclosure system that integrates your computing hardware, power 

Vertiv™ VE Rack

 Free Standing Server 
Rack

provides cooling, power 

and environmental monitoring 

IT environment.

1600 kgs

ultimate solution designed and 

center environment.
To achieve optimum versatility 
within the server rack, users can 
set multiple depths throughout 

mounting rails mounted on 
heavy duty side supports.
Horizontally divided side panels 

maintenance.  

and warehouse space.

Vertiv™ VE Rack  |  Brochure
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Increased Convenience In 
Installation and Maintenance

installation

installation

Increased Rack Adaptability 
and Expansibility

integrate power, cooling, and 

hot aisle) solutions

Enhanced Rack Installation 
Space Efficiency

installation slots

1,600 kg

You need a rack ready to go

Get what you need, when you 
need it:

Side panels

Mounting accessories

Other colors options, available on request.

Excellent Rack Cooling 
Efficiency

Optimal heat management with 

Enhanced Rack System 
Applicability In Data Centers

management

Vertiv VE Rack Features

kg

management

easy movement

STANDARD INCLUSIONS

Vertiv™ VE Rack  |  Brochure
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VERTIV™ VE Rack

Vertiv VE Rack

1,600 kg static load.

Side panel with latches and key lock. Split 

installations.

rails. 

1

3

6

4

5

2

75% Open Perforated Rear Doors

PDU / Cable Management Tray

Side Panel

Top Cover

Frame

EIA310 19" Mounting Rails

Vertiv™ VE Rack  |  Brochure
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7

8

9

10

11

Caster & Leveling Feet

1,600 kg static load and 1,000 kg dynamic load.

All rack panels and doors are inherently grounded to frame

Convenient and Quick Baying

Bottom Panel (Optional)

Front Door 75% Open Perforated Front Doors

Vertiv™ VE Rack  |  Brochure
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VERTIV™ VE Rack

VERTIV VE RACK PART NUMBER

VERTIV VE RACK ACCESSORIES PART NUMBER
SHELF

HORIZONTAL CABLE MANAGEMENT

Model & Part Numbers

Vertiv™ VE Rack  |  BrochureLiebert® VE Rack  |  Brochure
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VERTIV VE RACK ACCESSORIES PART NUMBER

VERTICAL CABLE MANAGEMENT

RACK TOP CABLE PARTITION PANEL

TOP MOUNT FAN TRAY

VERTICAL PDU / CABLE MANAGEMENT TRAY

BOTTOM PANEL

Vertiv™ VE Rack  |  Brochure
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VERTIV™ VE Rack

VERTIV VE RACK ACCESSORIES PART NUMBER
AIR FLOW MANAGEMENT PANEL

BRUSH PANEL

, 

BASE PLINTH

OTHER ACCESSORIES

Vertiv™ VE Rack  |  Brochure
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VE Rack – Certifications & Regulatory Approvals

EMC Standard

RoHS Requirements  

Environment Test

Climatic Test

Tip and Tip Over Test

Vertiv™ VE Rack  |  Brochure
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