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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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Ensuring the continuity of today’s
and tomorrow’s vital applications
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 futureready 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 Office, Small Cell and Data Center
Commercial and Industrial: Healthcare, Manufacturing, Rail/Mass Transit, Power Generation and Oil and Gas

Offering

Geography
Critical
Infrastructure
and Solutions

End Market
Americas

Data Centers

EMEA

Communications

AP

Commercial &
Industrial

IT and Edge
Infrastructure
Services and
Software
Solutions

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

Global, well-established footprint
and supply-chain network

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

KEY FACTS
STATUS

LEADERSHIP

Public (NYSE:VRT)

Rob Johnson, CEO

REVENUE
4.4 Billion

EMPLOYEES
~20,000 Worldwide

(Fiscal 2019)

MAJOR CUTOMERS
HEADQUARTERS
Global: Columbus, Ohio, USA
Regional: China, India, Philippines
and United Kingdom
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Alibaba, Alstom, America
Movil, AT&T, China Mobile,
Equinix, Ericsson, Reliance,
Siemens, Telefonica, Tencent,
Verizon and Vodafone

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

LATIN AMERICA
Manuf. and Assembly Locations 1
Service Centers 20+
Service Field Engineers 300+
Technical Support/Response 25+
Customer Experience Centers/Labs 2

GLOBAL PRESENCE
Manuf. and Assembly Locations 19
Service Centers 270+
Service Field Engineers 2,700+
Technical Support/Response 330+
Customer Experience Centers/Labs 17

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

WE DRIVE POSSIBILITY IN:

COMMERCIAL & INDUSTRIAL
ENVIRONMENTS

DATA CENTERS


Micro

Edge

Cloud

Enterprise


Prefab

CoLo

Hyperscale


Healthcare

Rail

Transportation

Power Generation


Oil and Gas

Mining

Manufacturing

COMMUNICATION
NETWORKS


Small Cell

Macro Sites

Central Office

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
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Large Infrastructure

IT and Edge Infrastructure

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

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

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

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

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



Plan



Assess

Design

Preventive and
corrective maintenance







Audit



Engineer





Model



Integrate

Remote services and
monitoring
Cap / Fan / Battery
replacements

Configure

Commission









Upgrade



Document



Repair



Train



Project Management



Spare parts

7

Table of Contents
UNINTERRUPTIBLE POWER SUPPLY
Liebert® GXT5
Brochure
Guide Specifications
Installation Size

11

Liebert® GXT RT+
Brochure
Guide Specifications

33

Vertiv™ EDGE UPS
Brochure

51

Liebert® ITA2
Brochure
Guide Specifications
Installation Size

62

Liebert® EXS
Brochure
Guide Specifications
Site Planning Data
Installation Size

90

Liebert® EXM
Brochure
Guide Specifications
Site Planning Data
Installation Size

119

Liebert® APM
Brochure
Guide Specifications
Site Planning Data
Installation Size

150

Liebert® EXL S1
Brochure
Guide Specifications
Site Planning Data
Installation Size

228

Liebert® Hipulse U
Brochure
Guide Specifications
Site Planning Data
Installation Size

270

Liebert® NXL
Brochure
Installation Size

302

Liebert® Trinergy Cube
Brochure
Guide Specifications

314

MONITORING

8

Trellis™ Smart Infrasight
Brochure

346

Liebert® RDU501
Brochure

349

POWER CONDITIONING
Liebert® AF2
Brochure
Guide Specifications

355

POWER DISTRIBUTION
Vertiv™ Geist PDUs
Brochure

375

Liebert® Busway
Brochure
Guide Specifications

382

Liebert® SPM 1.0
Brochure

393

Liebert® SPM 2.0
Brochure
Guide Specifications

398

STATIC TRANSFER SWITCH
Liebert® LTS (10A-32A)
Brochure
Installation Size

411

Liebert® LTS (63-630A)
Brochure

416

Liebert® STS2
Brochure
Guide Specifications
Installation Size

419

Liebert® Cross Chasis/Cabinet
Brochure
Guide Specifications

438

Liebert® Cross Rack
Brochure
Guide Specifications

452

INTEGRATED POWER TRENDS
Liebert® APT
Brochure

464

Liebert® EPK
Brochure

470

ENCLOSURE
Vertiv™ VE Rack
Brochure
Installation Size

481

9

Uninterruptible
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Liebert® GXT5
750 VA to 3 kVA
Intelligent, Versatile, and Reliable Power
Protection for your Critical Applications
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The Vertiv™ Liebert® GXT5 UPS is an
online double conversion UPS solution
Ò}ì º¾·º §È§·Ò ºÈÄq 
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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.
M_j^cWha[jb[WZ_d][Ɠ_Y_[dYoWdZkd_jofem[h\WYjeh
ef[hWj_ed"j^[B_[X[hj=NJ+m_bbÇbboekhYh_j_YWb
application needs for both centralized and edge
network applications.
Scalable runtime options with matching external
XWjj[hoYWX_d[jieƓ[hWZZ_j_edWbÈ[n_X_b_jom^[d
extended uninterrupted power is required. User
friendly LCD interface as well as full network
cWdW][c[djYWfWX_b_jo"_dYbkZ_d]YedÇ]khWj_edWdZ
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.

Key Features
y Available in 750 VA/1/1.5/2/3 kVA ratings
y Top-level on-line double conversion UPS for
mission-critical applications
y Unity output power factor
y LCD multi-language color display (gravity
sensing)
y Ed#b_d[L<?ceZ[[\\_Y_[dYokfje/*Wj
full load
y 7Yj_l[;9EceZ[[\\_Y_[dYokfje/.
y ;d[h]o IjWh ($& Y[hj_Ç[Z

Ideally suited for:
y Edge applications

y Controllable and programmable output
sockets

y Network workstations

y Integrated solution with batteries and
electronics

y Web and application servers

y External battery cabinets auto-detection

y Network closets

y Ef[hWj[iWj\kbbfem[hkfje*&ª9kfje
+& ª9 m_j^ Z[hWj_d]

y Large network peripherals
y VoIP

y Intelligent Communication ready
y Safety Agency Approved Category B IEC
,'&&&#*#+ Ikh][i%B_]^jd_d] fhej[Yj_ed
capability)
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VertivTM Liebert® GXT5 Highlights
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.

High efficiency up
to 94% in on-line
mode
Even high efficiency
up to 98% in Active
ECO mode

>_]^[h[Ɠ_Y_[dYo
means optimized
energy management
and lower heat
dissipation, thus
providing energy and
cost savings.

Superior protection
with maximum
[Ɠ_Y_[dYo$

Colored graphic
LCD display with
gravity orientation
User friendly
interface to know
UPS status and
YedÇ]khWj_ed$

Rack / Tower
design with
short depth and
ﬂexible to install

Battery
cabinets with
auto-detection*
8[YedÇZ[dj
your UPS is set up
correctly to report
available run time
when used with
external battery
cabinets.

A more compact
UPS that will use
b[iiÈeehifWY["
and leaves more
space available for
data equipment in
a rack.

Intelligent Battery
Management
New algorithm to estimate
Battery health status and
replacement date
prediction.
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Liebert GXT5 is Powered by All New RDU101
The Powerful Future-ready Communication Tool

y Provides web access to the installed devices via popular web
browsers - IE12 and later, Mozilla Firefox, Google Chrome and
Safari.
y Fhel_Z[iWbWhcdej_ÇYWj_edil_W"IDCF"[cW_bWdZj[nj
messaging.
y Supports environmental monitoring via Liebert SN Sensors for
temperature, humidity, leak detection, doors and contact
closures.
y Supports third-party protocols for building and network
management applications for status and alarms (SNMP only).
y Enables Vertiv software tools and services, including Trellis™
Enterprise, Trellis™ Power Insight and Vertiv™ LIFE™ Service.
y Provides a direct, high-speed USB connection to managed
Z[l_Y[i\ehÇhcmWh[WdZYedÇ]khWj_edkfZWj[i$
y HTTPS messages and web access encryption with installable
Ykijec[hfhel_Z[ZY[hj_ÇYWj[i$

Warranty

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

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

Higher uptime with optional POD configuration

Start-up

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.

Hassle-free multi-site deployment
cWdW][c[djWdZeƓ[hiYedl[d_[dY[
in the disposal of hazardous materials
of existing UPS, when applicable.

POD configuration with UPS

POWER
SOURCE

Mirco POD

UPS

To increase equipment reliability thus
higher availability.

On-site service

Liebert MicroPOD

y 2U height minimizes rack space requirements
y Easy plug-and-play installation

LOAD
EQUIPMENT

Preventive maintenance

Features include:
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Should you experience a problem, we
m_bbZ_ifWjY^WL[hj_l9[hj_Ç[Z
Customer Engineer to repair or
replace your equipment, response
guaranteed.
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UPS Rear Ranel and Battery Runtime Chart
750 VA / 1 KVA UPS Rear Panel

3 KVA UPS Rear Panel

Input circuit
breaker
External battery reset
button, 10A
connector

Liebert
IntelliSlot port

Non-programmable
C13 output
receptacles

Programmable C13
output receptacles

Liebert
IntelliSlot port

Non programmable
External battery C19 output
receptacles
connector

Programmable
C13 output
receptacles

USB
Port
RJ45

RJ45/
RJ11

Terminal
block

C14 input power pulg
and cable

Non-programmable
C13 output
receptacles

USB RJ45
Port

RJ45/ Terminal
RJ11
block

Input circuit C20 Input power
plug and cable
breaker
reset
button, 20A

Output circuit
breaker reset
button, 10A

Battery Run-time Chart (in min)
Internal Battery + 3 External Battery Cabinet

Internal Battery
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Internal Battery + 1 External Battery Cabinet

Internal Battery + 4 External Battery Cabinet
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CAPACITY

750W

1000W

1500W

2000W

3000W

10%

***$'

332.7

350.3

(+.$.

260.2

10%

'*+($(

'''*$-

1173.2

.,'$-

.,,$+

20%

((/$&

'-/$.

'.-$/

')*$.

136.3

20%

760.5

+/+$.

,'.$&

**($(

**-$'

30%

163.7

127.1

'()$/

..$(

..$*

30%

+)-$.

*',$+

*&-$,

(/)$.

(/*$-

40%

127.1

/+$.

./$(

63.1

63.3

40%

*',$+

)',$*

(/-$.

(',$.

217.3

50%

103.2

76.3

70.2

*-$'

*-$+

50%

337.1

(+'$.

()*$+

172.7

173.6

60%

.*$.

+/$-

55.1

).$+

).$.

60%

(.&$-

(&.$,

'/*$.

'*'$/

'*)$&

70%

72.0

50.7

**$+

31.0

)'$*

70%

().$.

'.'$-

165.6

''/$'

''/$/

80%

+/$-

*)$)

).$,

(+$/

26.2

80%

(&.$,

160.1

'*($)

'&)$/

'&*$.

90%

53.0

).$(

32.7

22.0

(($*

90%

'..$)

'*'$&

'(*$'

..$/

./$-

100%

*,$)

33.3

(.$(

'.$.

'/$'

100%

'-&$.

125.7

111.2

-/$.

.&$/

Internal Battery + 2 External Battery Cabinet

Internal Battery + 5 External Battery Cabinet
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CAPACITY

750W

1000W

1500W

2000W

3000W

10%

--&$.

+.*$/

612.3
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113.0

''*$(

100%

..$)

,($.

+*$)

).$'

).$-

100%

(&.$.

156.3

').$+

//$/

101.6

ňĴ ŬļĽŧŦĕ
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Technical Specifications
Model Number
Ratings (VA/W )

GXT5-750IRT2UXL

GXT5-1000IRT2UXL

GXT5-1500IRT2UXL

GXT5-2000IRT2UXL

GXT5-3000IRT2UXL

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

*&je-&>p

Power Factor

§&$//

Output
Nominal Voltage

(&&%(&.%((&%()&%(*&L79

Waveform

Sine wave
4(&&c_d_ckc(+&ciĘ'+&je(&&\eh(i[YedZi; '(+je'+&\eh+&i[YedZi1

Inverter Overload Capability

'&+je'(+\eh60 seconds

;Ɠ_Y_[dYo_dEdb_d[CeZ[

Kfje/)

4(&&c_d_ckcŨūŦĘ
'+&je(&&\eh
2seconds; '&+je'+&\eh
++i[YedZi
Kfje/*

Inverter Bypass

Kfje/.

Output Receptacles

,;D,&)(&%9')1
';D,&)(&%9'/

.;D,&)(&%9')

Internal Battery
Rated Voltage

36 Vdc

72 Vdc

*.LZY

Charger Current

Dec_dWb($(71CWn_ckc.7

Type

Valve-regulated, non-spillable, lead acid

Qty x V x Rating

)n'(Ln/$&7^

*n'(Ln/$&7^

,n'(Ln/$&7^

End Cell Voltage

'$,-L%Y[bbZ_iY^Wh][lebjW][f[hY[bbm_bbX[\hec'$,-LZYje'$/&LZY"YWdX[i[b[Yj[ZXoF7H7CI;J

Floating Voltage

;gkWb_p[Y^Wh][0($)+L%Y[bb1<beWjY^Wh][0($(-L%Y[bb

Battery Voltage Range

)&LZYje*($)LZY

*&LZYje+,$*LZY

,&LZYje.*$,LZY

General
Operating Temperature

<kbbfem[hkfje*&ª9kfje+&ª9m_j^Z[hWj_d]

Storage Temperature, °C

#'+je!*&

Relative Humidity

&je/+ded#YedZ[di_d]

Operating Elevation

Audible Noise

Up to 3,000 m at 25°C without derating
2*,Z87cWn6)\j$'c\hedjWdZ
i_Z[i2*)Z87cWn6)\j$'ch[Wh

Safety
RFI/EMI
Transportation

2*,Z87cWn6)\j$
(1 m) front and
i_Z[i2*+Z87cWn
6)\j$'ch[Wh

2*.Z87cWn6)\j$'c\hedjWdZ
i_Z[i2*.Z87cWn6)\j$'ch[Wh

KB#'-..<_\j^;Z_j_ed"9#KBb_ij[Z"?;9,(&*&#'0(&'-;Z_j_ed($&";D,(&*&#'0(&&.!7'0(&')
CISPR22 Class A (RFI)/ FCC Part 15 (Class A)
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.
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Liebert® GXT RT+
1000 - 3000 VA 230 V
Essential, Affordable UPS for High
Performance Protection
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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.

What’s in the box?
y UPS
y Rack Mounting Kit
y USB Cable

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.

y Monitoring Software CD

The ECO mode of operation for this already affordable UPS also drives energy cost
savings for a compelling total cost of ownership (TCO).

y Safety Instructions

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
yOnline technology with two stages of power conversion
yOutput power factor higher than majority of comparable competitor models
yFlexible rack/tower form factor
yExternal battery cabinet compatibility
yUser-friendly liquid crystal display (LCD)
yHigh efficiency ECO mode
ySmart battery charger design
yWide input voltage operation (120-300V AC)
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y Quick Installation Guide

y Input and Output Power Cables
(Based on Power Rating)
y Plastic Tower Mounting Feet
y Rack Ears, Screws and Hardware
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Vertiv™ Liebert® GXT RT+ UPS

Vertiv™ Liebert® GXT RT+ UPS Features and Benefits

Compact, flexible
form factor
Option of rack or tower
mounting supports
simplified UPS selection
and deployment.

External battery
cabinet capability
Connected modules
enable scalable runtime
during failure of main
utility power.

High efficiency

ECO ECO mode
Configurable operation
mode for up to 95%
efficiency helps to
achieve energy savings
and a lower TCO.

Monitoring compatibility
Network interface or serial
connections enable
remote access to UPS for
power consumption
monitoring and
configuration of alert
notification parameters.

LCD

User-friendly interface
Intuitive LCD provides
complete UPS status and
configuration information
at a glance.

High power factor (0.9)
More usable power
enables more connected
loads for space and
cost savings.

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

External Battery Modules

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.

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.

Key Applications

IT

Finance

Telecom

Industrial

y Servers
y Networking equipment
y Data storage

y Branch offices
y Closed-circuit televisions
and data protection
y ATMs

y 5G mobile stations
y Access and “last mile”
y Small control rooms

y Manufacturing sites
y Control equipment and
programmable logic
controllers (PLCs)
y Data and networking
equipment

Education

Government

Retail

Edge

y Networking closets
y Networking equipment
y Office protection

y Distributed offices
y Closed-circuit television
(CCTV) and data
protection
y Small server and
storage rooms

y Several point of sale
systems
y Networking and wiring
closets
y Security and voice over
internet protocol
(VoIP) telephony

y Distributed cloud services
y Content providers
y Sensors and data stations
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Vertiv™ Liebert® GXT RT+ UPS

Technical Specifications
Ratings (VA/W)

GXTRT-1000IRT2UXL

GXTRT-1500IRT2UXL

GXTRT-2000IRT2UXL

GXTRT-3000IRT2UXL

1000/900

1500/1350

2000/1800

3000/2700

438 x 310 x 88

438 x 462 x 88

438 x 462 x 88

438 x 632 x 88

11

14.5

18.2

27.6

Dimensions, Millimeters
Unit W x D x H

Weight, Kilograms
Unit

Input AC Parameters*
Nominal Voltage
Range
Frequency

230 VAC

230 VAC

230 VAC

230 VAC

120-300 VAC

120-300 VAC

120-300 VAC

120-300 VAC

40-70 Hz

40-70 Hz

40-70 Hz

40-70 Hz

IEC60320 C14

IEC60320 C14

IEC60320 C14

IEC60320 C20

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%

Input Power connector

Output AC Parameters

Waveform
Utility (AC) Mode Overload

Sine wave

Sine wave

Sine wave

Sine wave

<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

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

Battery
Type

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)

10-90%
non-condensing

10-90%
non-condensing

10-90%
non-condensing

10-90%
non-condensing

Relative Humidity
Operating Elevation
Noise Level

<2,000m

<2,000m

<2,000m

<2,000m

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

2 years

2 years

2 years

2 years

Warranty
Warranty

*Note: Specific conditions or power derating applies.
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Battery Runtime Table
RUN TIME IN MIN /LOAD
UPS

EBC
25%

50%

69%

75%

80%

90%

100%

19

9

5.3

5

3.5

3.5

3.1

Internal

1000VA

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

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

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

1500VA

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

Internal

26

10.5

5.8

6

3.5

3.5

3.3

2000VA

3000VA

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

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

External Battery Cabinets
Unit W x D x H
Weight
Internal Batteries
Compliance

GXTRT-EBC24VRT2U

GXTRT-EBC36VRT2U

GXTRT-EBC48VRT2U

GXTRT-EBC72VRT2U

438 x 410 x 88

438 x 410 x 88

438 x 510 x 88

438 x 630 x 88

12.5

17.2

23.2

41.5

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

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
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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.
SAFETY
Y

CE MARK; IEC/EN 62040-1: 2014

R FI/EMI

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

SURGE
E IMMUNITY
Y

EN 61000-4-5: 2005

TRANSPORTATION

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:
A. 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.
B.

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.

C.

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.
E.

F.

1.3.2

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

Design Requirements
A. Voltage
Input/output voltage specifications of the UPS shall be:
x Input: 120 - 300VAC, 50/60Hz, single-phase, 2-wire-plus-earth.
x 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:
x 1000VA/900 Watts at 0.9 power factor.
x 1500VA/1350 Watts at 0.9 power factor.
x 2000VA/1800 Watts at 0.9 power factor.
x 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)
x 1000VA: 3 minutes
x 1500VA: 3 minutes
x 2000VA: 3 minutes
x 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:
x Any altitude within the specified operating range ≤2000m elevation.
x Any ambient temperature within the specified operating range of 0°C to 40°C
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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.
230 VAC
230 VAC
Load Level
Input Voltage
Input Voltage
<35ºC Amb. Temp.
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: ƗŧŨƇ Ė 

( 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
1000VA
1500VA
2000VA
3000VA

Nominal RMS input current
4.3A
6.5A
8.7A
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).

41

Liebert® GXT RT+ | Guide Specifications
Liebert® GXT RT+ | Guide Specifications

1.3.3.2

AC Output, UPS Inverter
ĕ Voltage Configuration
230VAC default, 50/60Hz, single-phase, 2-wire-plus-earth, LCD or configuration program
selectable (220V, 230V, 240V).
ĕ Voltage Regulation
ƪ ŧƇĕ
ĕ Frequency Regulation
ƪũ  ĬĖ ƪŦĕūƇ Ĵĕ
ĕ Frequency Slew Rate
ŧĕŦ 
ĕ Voltage Distortion
ƎũƇ ļ Ľ  ŧŦŦƇĖ
ƎŬƇ   ŧŦŦƇĴ ļĽ   ũėŧ ļŧŦŦƇĖ
ƍŦĕůĽĕ
ĕ Output Power Rating
Ŧĕů   ė
x ŧŦŦŦ ĬůŦŦ
x ŧūŦŦ ĬŧũūŦ
x ŨŦŦŦ ĬŧŮŦŦ
x ũŦŦŦ ĬŨŭŦŦ
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
x ±6% in line mode 20%-100%-20% loading of the UPS
x ±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:
x 1000VA: 88% AC –AC at full rated linear load
x 1500VA: 88% AC –AC at full rated linear load
x 2000VA: 89% AC –AC at full rated linear load
x 3000VA: 90% AC –AC at full rated linear load
K Eco mode efficiency: Up to 95%

42

Liebert® GXT RT+ | Guide Specifications
Liebert® GXT RT+ | Guide Specifications

1.4

ENVIRONMENTAL CONDITIONS
A. Ambient Temperature
Operating: 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

ė ĴŨŦř ūŦř
ĕ Relative Humidity
ė ŨŦƇůŦƇĴĕ
ė ŧŦƇůŦƇĴĕ
ĕ Altitude
ũĖŦŦŦĖ ŧĕŪĖ  Ė  
 ļŧƇ ŧŦŦĽ ƏŨŦŦŦĕ
D. Audible Noise
   ūūŒ ŧĖ  ĕ

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
1000VA
1500VA
2000VA
3000VA

Dimensions
D x W x H (mm)
312 x 438 x 88
462 x 438 x 88
632 x 438 x 88

Weight
(kgs.)
11.0
14.5
18.2
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
1000VA
1500VA
2000VA
3000VA

Compatible External
Battery Cabinet
Dimensions
D x W x H (mm)
410 x 438 x 88
410 x 438 x 88
510 x 438 x 88
632 x 438 x 88

Weight
(kgs.)
12.5
17.2
23.2
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 currentlimiting 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:
x Turn on the UPS: Press and hold ON/Mute button for at least 2 seconds to turn on the UPS.
x 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.
x Up key: Press this button to display previous selection in UPS setting mode.
x 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:
x 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.
x Confirm selection key: Press this button to confirm selection in UPS setting mode.
Select button:
x Switch LCD message: Press this button to change the LCD message for input voltage, input
frequency, battery voltage, output voltage and output frequency.
x Setting mode: Press and hold this button for 5 seconds to enter UPS setting mode when UPS
is in standby mode or bypass mode.
x Down key: Press this button to display next selection in UPS setting mode.
ON/Mute + Select buttons:
x 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:
x Load information
x
x

Operation mode information (on-line, bypass, ECO, battery, etc)
Warning indicator and fault information

x
x

Most relevant UPS information (input voltage, output voltage, frequency, etc)
Battery information

x

Remaining backup time

2.2.3.2.3 Alarms/warning
   ļ Ĭ Ľ
x Low battery
x
x
x
x

Overload
Battery is not connected
Overcharge
Charger failure

x
x
x
x

Battery fault
Bypass voltage range
Bypass frequency unstable
EEPROM error

2.2.3.2.4 Configuration
  ė
x
x
x
x

Output voltage setting
Frequency converter enable/disable
Output frequency setting
ECO enable/disable

x
x

Bypass enable/disable when UPS is off
Backup time settings

x

Battery total AH setting

ŨĕŨĕŪ 
ŨĕŨĕŪĕŧ


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).

48

Liebert® GXT RT+ | Guide Specifications
Liebert® GXT RT+ | Guide Specifications

ŨĕŨĕŪĕŨ  
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:
x UPS overload
x UPS over temperature
x PFC failure
x 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.
ŨĕŨĕūĕŧ 
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
1000VA
1500VA
2000VA
3000VA

ŨĕŪ
Ū

Output power sockets
(6) EN60320-C13
(6) EN60320-C13
(6) EN60320-C13
(6) EN60320-C13
(1) EN60320-C19

   

ŨĕŪĕŧ  
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.

49

Liebert® GXT RT+ | Guide Specifications
Liebert® GXT RT+ | Guide Specifications

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.

ŨĕŪĕŨ 
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.

ŨĕŪĕũ 
 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
500 - 3000 VA 230 V
Superior Power Protection for Edge Applications

51

Vertiv™ EDGE UPS | Brochure
EDGE UPS | Brochure

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.

Mini Tower
(750 VA, 1000 VA, 1500 VA)

1U Rack Mount
(500 VA, 1000 VA, 1500 VA)

At a Glance
Vertiv EDGE
y Reliable and powerful: 0.9
output power factor, ensuring
more active power to protect
larger loads
y Up to 6 auto-discoverable
extended run battery cabinets
for longer runtime
y Highly efficient: up to 98%
in normal operation mode,
providing energy and
cost savings
y Up to 10 power outlets, with 3
controllable in a group for
optimum battery usage
y Color graphic LCD display

yCompact Mini Tower design for
tower servers and/or applications
with no available rack

yCompact 1U Rack Mount design
for EDGE applications with limited
rack space

yPlug and play solution requiring
no installation

yComes with rack mounting
hardware included

yVertiv™ Intellislot SNMP/Webcards
available for remote power
management and OS’s shutdown

yVertiv Intellislot SNMP/Webcards
available for remote power
management and OS’s shutdown

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

yConvertible rack/tower design with LCD display provides flexible
installation options
yExtended runtime capability with external battery cabinets with autodetection,
for hours of back-up time
y3000VA 3Us height with short depth (<500 mm) for compact racks that still
require maximum power protection
yVertiv Intellislot SNMP/Webcards available for remote power management and
OS’s shutdown
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y Advanced AVR design for
a more stable output
voltage regulation
y Standard 2-year warranty for
both electronics and batteries
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Vertiv™ EDGE Highlights

COLOR

LCD

0.9

PF

LCD display
Color and graphic
LCD display for an
intuitive user
interface

High output power
factor (0.9)
It enables EDGE UPS
to protect more loads
and save space

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

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

Controllable outlets
The group of controllable
outlets allows a power control
of the load, helping to achieve
longer runtime
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Vertiv™ EDGE UPS

Reliable UPS Protection At The All-Important Network Edge

What's in the box

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.

y UPS Unit
y USB Cable
y Printed Quick Installation and
Guide Safety instructions

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.

y Adjustable 4-post rack
mounting kit (not included with
Mini Tower)
y Support base for tower
configuration (Rack/Tower
Models Only)

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.

y Power Assist software (free
download from Vertiv.com)

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.

y Input and output power
cables (depending on rating
and model type)

A standard 2-year warranty for both electronics and batteries protects your
UPS investment.
9
Vertiv EDGE 1500VA
2Us Rack/Tower UPS

1. USB Port
2. Output receptacles
3. Programmable output group
4. Input power socket

7

10

8
5

6

4

2

3

1

5. Input circuit breaker
6. Emergency Power Off (EPO)
connector

Vertiv EDGE 1000VA
1U Rack UPS

7. Intellislot® Port for optional cards
8. Earth terminal

9

7

10

9. Extended runtime battery
connection
10. Automatic battery
detection terminal

Vertiv EDGE 3000VA
3Us Rack/Tower UPS

6

4

1
5

7

2
3

8
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Efficient & Green
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.

Maximize Power Protection
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.

0.9
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.

Flexibility and Manageability
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.
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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.

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.
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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.
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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:
yAdvance replacement of faulty unit with unit shipped within eight working hours of incident ticket acknowledgement meaning
a maximum of two business days after claim.
y100% coverage of electronic parts and failed batteries excluding battery misuse and/or reduced autonomy.
yFree 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.
y24x7 access to professional helpline.

Key Benefits:
yReduces the worry about critical equipment downtime.
yEnsures rapid recovery in the event of failure (within 24-48 hours).
Power Emergency
Technical support Hotline

24/7

Parts included

3

Response time

3 8 working hours

Contract duration

5 years (10 with renewal)

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

Latin America

Europe, Middle East And Africa Asia Pacific

Manuf. and Assembly Locations 13

Manuf. and Assembly Locations 1

Manuf. and Assembly Locations 9

Manuf. and Assembly Locations 5

Service Centers 100+

Service Centers 20+

Service Centers 70+

Service Centers 60+

Service Field Engineers 850+

Service Field Engineers 240+

Service Field Engineers 590+

Service Field Engineers 970+

Technical Support/Response 120+

Technical Support/Response 20+

Technical Support/Response 90+

Technical Support/Response 80+

Customer Experience Centers/Labs 5

Customer Experience Centers/Labs 5

Customer Experience Centers/Labs 4 Customer Experience Centers/Labs 2
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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)
Shipping (W x D x H)

438 x380 x 44

438 x 480 x 44

438 x 600 x 44

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

230V

230V

230V

166 - 278

166 - 278

166 - 278

Input AC Parameters
Nominal VoltageSetting
Voltage Range Without Battery
Operation (230V default)
Frequency Range (Hz)

55 - 65

55 - 65

55 - 65

Input Power Connector

IEC60320 C14

IEC60320 C14

IEC60320 C14

624

624

624

3 + 3 IEC320 C13

3 + 3 IEC320 C13

3 + 3 IEC320 C13

Yes - 1 group

Yes - 1 group

Yes - 1 group

200/208/220/230/240

200/208/220/230/240

200/208/220/230/240

Sine Wave

Sine Wave

Sine Wave

Surge Protetion (J)

Output AC Parameters
Output Receptacles
Output Receptacles - Controllable
Output Voltage
Waveform (Battery Operation)
Transfer Time
Output (AC Mode) Overload
Efficiency (full load, line mode, typ)

4 - 6 ms Typical

4 - 6 ms Typical

4 - 6 ms Typical

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

96%

97%

97%

Valve-regulated, non-spillable,
lead acid

Valve-regulated, non-spillable,
lead acid

Valve-regulated, non-spillable,
lead acid

2 x 6V x 9Ahr

4 x 6V x 9Ahr

6 x 6V x 9Ahr

3 hr @ 90%

3 hr @ 90%

3 hr @ 90%

--

--

--

Battery
Type
Quantity & Voltage & Capacity
Recharge Time
(internal batteries, typical)
Compatible External Battery Cabinet

Environmental
Operating Temperature (ºC) (*)
Storage Temperature (ºC)
Relative Humidity (Operation)
Operating Altitude (m)
Audible Noise (line mode)
Form Factor

0 to 40

0 to 40

0 to 40

-25ºC to +55ºC without battery inside

-25ºC to +55ºC without battery inside

-25ºC to +55ºC without battery inside

20% to 90%

20% to 90%

20% to 90%

3000

3000

3000

<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

Rack (1U)

Rack (1U)

Rack (1U)

Agency
Compliance
Safety
Trasnportatiion

CE, CB Report

CE, CB Report

CE, CB Report

EN60020-1:2008+A1:2013

EN60020-1:2008+A1:2013

EN60020-1:2008+A1:2013

ISTA 2A

ISTA 2A

ISTA 2A

2 years

2 years

2 years

Warranty
Warranty

(*) 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

Unit

11

12

18

Shipping

13

13

20

230V

230V

230V

166 - 278

166 - 278

166 - 278

Weight, kg

Input AC Parameters
Nominal VoltageSetting
Voltage Range Without Battery
Operation (230V default)
Frequency Range (Hz)

55 - 65

55 - 65

55 - 65

Input Power Connector

IEC60320 C14

IEC60320 C14

IEC60320 C14

624

624

624

3 + 2 IEC320 C13

3 + 3 IEC320 C13

3 + 3 IEC320 C13

Yes - 1 group

Yes - 1 group

Yes - 1 group

200/208/220/230/240

200/208/220/230/240

200/208/220/230/240

Sine Wave

Sine Wave

Sine Wave

Surge Protetion (J)

Output AC Parameters
Output Receptacles
Output Receptacles - Controllable
Output Voltage
Waveform (Battery Operation)
Transfer Time
Output (AC Mode) Overload
Efficiency (full load, line mode, typ)

4 - 6 ms Typical

4 - 6 ms Typical

4 - 6 ms Typical

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

95%

96%

97%

Valve-regulated, non-spillable,
lead acid

Valve-regulated, non-spillable,
lead acid

Valve-regulated, non-spillable,
lead acid

2 x 12V x 9Ahr

2 x 12V x 10Ahr

4 x 12V x 9Ahr

3 hr @ 90%

3 hr @ 90%

3 hr @ 90%

--

--

--

Battery
Type
Quantity & Voltage & Capacity
Recharge Time
(internal batteries, typical)
Compatible External Battery Cabinet

Environmental
Operating Temperature (ºC) (*)
Storage Temperature (ºC)
Relative Humidity (Operation)
Operating Altitude (m)
Audible Noise (line mode)
Form Factor

0 to 40

0 to 40

0 to 40

-25ºC to +55ºC without battery inside

-25ºC to +55ºC without battery inside

-25ºC to +55ºC without battery inside

20% to 90%

20% to 90%

20% to 90%

3000

3000

3000

<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

Tower

Tower

Tower

Agency
Compliance
Safety
Trasnportatiion

CE, CB Report

CE, CB Report

CE, CB Report

EN60020-1:2008+A1:2013

EN60020-1:2008+A1:2013

EN60020-1:2008+A1:2013

ISTA 2A

ISTA 2A

ISTA 2A

2 years

2 years

2 years

Warranty
Warranty

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

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

230V

230V

230V

230V

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

624

624

624

624

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

200/208/220/230/240

200/208/220/230/240

200/208/220/230/240

200/208/220/230/240

Sine Wave

Sine Wave

Sine Wave

Sine Wave

Input AC Parameters
Nominal VoltageSetting
Voltage Range Without Battery
Operation (230V default)

Surge Protetion (J)

Output AC Parameters

Output Voltage
Waveform (Battery Operation)
Transfer Time
Output (AC Mode) Overload
Efficiency (full load, line mode,
typ)

4 - 6 ms Typical

4 - 6 ms Typical

4 - 6 ms Typical

4 - 6 ms Typical

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

97%

97%

98%

98%

Valve-regulated, non-spillable,
lead acid

Valve-regulated, non-spillable,
lead acid

Valve-regulated, non-spillable,
lead acid

Valve-regulated, non-spillable,
lead acid

4 x 12V x 9Ahr

6 x 12V x 7Ahr

6 x 12V x 10Ahr

6 x 12V x 10Ahr

3 hr @ 90%

3 hr @ 90%

3 hr @ 90%

3 hr @ 90%

GXT5-EBC48VRT2U(E)

GXT5-EBC72VRT2U(E)

GXT5-EBC72VRT2U(E)

GXT5-EBC72VRT2U(E)

Battery
Type
Quantity & Voltage & Capacity
Recharge Time
(internal batteries, typical)
Compatible External Battery
Cabinet

Environmental
Operating Temperature (ºC) (*)
Storage Temperature (ºC)
Relative Humidity (Operation)
Operating Altitude (m)
Audible Noise (line mode)
Form Factor

0 to 40

0 to 40

0 to 40

0 to 40

-25ºC to +55ºC
without battery inside

-25ºC to +55ºC
without battery inside

-25ºC to +55ºC
without battery inside

-25ºC to +55ºC
without battery inside

20% to 90%

20% to 90%

20% to 90%

20% to 90%

3000

3000

3000

3000

<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

Rack / Tower (2U)

Rack / Tower (2U)

Rack / Tower (2U)

Rack / Tower (3U)

Agency
Compliance
Safety
Trasnportatiion

CE, CB Report

CE, CB Report

CE, CB Report

CE, CB Report

EN60020-1:2008+A1:2013

EN60020-1:2008+A1:2013

EN60020-1:2008+A1:2013

EN60020-1:2008+A1:2013

ISTA 2A

ISTA 2A

ISTA 2A

ISTA 2A

2 years

2 years

2 years

2 years

Warranty
Warranty

(*) Note: operation at >40ºC power derating applies. Please check User Manual
10
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Vertiv™ EDGE Runtime Tables
EDGE 1U Rack Models
EDGE-500IRM1U
Internal Batteries Only

Load %

VA

W

450

5

100

1000

315

9

70

700

250

225

15

50

100

90

42

Load %

VA

W

100

500

70

350

50
20

EDGE-1000IRM1U
Internal Batteries Only

Load %

900

5

630

9

500

450

20

200

EDGE-1500IRM1U
Internal Batteries Only

VA

W

100

1500

1350

5

70

1050

945

9

15

50

750

675

15

180

42

20

300

270

42

EDGE Tower models
Load %

VA

W

EDGE-750IMT
Internal Batteries Only

Load %

VA

W

EDGE-1000IMT
Internal Batteries Only

Load %

VA

W

EDGE-1500IMT
Internal Batteries Only

100

750

675

5.9

100

1000

900

5

100

1500

1350

6

70

525

473

10

70

700

630

9

70

1050

945

10

50

375

338

17

50

500

450

15

50

750

675

17

20

150

135

47

20

200

180

43

20

300

270

49

EDGE 2U-3Us Rack/Tower models
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

11
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Liebert® ITA2
5-30kVA
Compact, Efficient, & Robust UPS
for Critical Applications
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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 aìford downtime or waste time
recovering these systems after a disruption. What you
need is a robust, high-speed, reliable UPS system which
oìfers perennial, round-the-clock protection for diverse
applications.

Liebert® ITA2™ 5-30kVA

5-10kVA

Our Solution
The Liebert® ITA2™ is a fully-digital, highly reliable, double-conversion
UPS solution that provides clean and consistent power. This highly
eƓicient 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.
y Cutting–edge design enables seamless integration into various
ecosystems
y 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.

16-30kVA

Application Areas
y Edge Networks
y Data Centers
y Automation industries
y Server Farms
y Workstations
y Telecom

63

Liebert® ITA2 | Brochure

y

Robust structure with
cutting edge
channelized airÈow
design

y

Wide input voltage
range, making it immune
to grid interference

y

Rack-tower design for
installation Èexibility

y Able to deliver both
three-phase and singlephase output2
y

0.99 input power factor
for better grid or
generator compatibility

Liebert® ITA2™ oƓers best-in-class eƓiciency of up to 96.5% in double
conversion mode over a wide range of load conditions, resulting in
signiÇcant OPEX cost savings. Liebert ITA2's ECO mode of opreration
provides a superlative eƓiciency of up to 99%.
ECO Mode

98%
96%

Double Conversion Mode
94%
92%
90%
25%

50%

75%

100%

Load

The Most Flexible UPS

y

Powerful charging
capability for minimum
battery recharging time

y

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

y

Integrated Ethernet port
with HTTP protocol
compatibility and
streamlined remote
monitoring

y Optimized modules minimizes the amount of used space in the rack

y

Easy to install, repair,
and maintain

y Adjustable display panel ensures readability and ease of use

y

Compliance with seismic
conduction and vehicle
carrying test

y

Gravity sense LCD
display

y Turnkey dust-resistant
design with ability to
operate under high
ambient temperature of
up to 50ºC
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The Most Efficient UPS

Efficiency

Key Features

*Shown here the UPS and battery cabinets in a rack & tower arrangement.

y Support base makes it convenient and stable to place on a Èoor

y ConÇguration easily extends to batteries and POD cabinet

The Most Compact UPS

Liebert® ITA2 | Brochure

Dust-resistant Design

Available in diƓerent 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.

High Availability

Reliability in a compact footprint

Periodic Battery Testing

yFully-digital control with high output voltage
precision

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

yManages all the nine power problems including
sagging, spikes, and Èuctuations

Power-Factor Correction

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

Early Warning of UPS System Status
Multiple audible and visual alarms instantly alert for
critical issues.

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

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

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

yProlonged backup time through cascaded
connection

Wide Input Voltage Window

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

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
speciÇed limits.
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Intelligent Communications

POD - Optional Accessories

The Liebert® ITA2™ oƓers 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.

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

Trellis™ Power Insight
Trellis™ Power Insight is an application that can
monitor your Liebert UPS systems and provide realtime 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.
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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:
y 2U height minimizes rack space requirements
y Easy plug-and-play installation

Liebert® ITA2 | Brochure

Battery Backup Table
UPS
Model

5kVA

UPS
Model

6kVA

UPS
Model

10kVA

UPS
Model

16kVA

UPS
Model

20kVA

Backup Time in Minutes

Battery
Modules

5kVA

4.5kVA

4kVA

3.5kVA

3kVA

2.5kVA

2kVA

1.5kVA

1kVA

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

0.5kVA

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

Battery
Modules

6kVA

5.4kVA

4.8kVA

4.2kVA

2.4kVA

1.8kVA

1.2kVA

0.6kVA

Backup Time in Minutes
3.6kVA

3kVA

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

Battery
Modules

10kVA

9kVA

8kVA

7kVA

6kVA

5kVA

4kVA

3kVA

2kVA

1kVA

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

Backup Time in Minutes

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

Battery
Modules

16kVA

14.4kVA

12.8kVA

11.2kVA

9.6kVA

8kVA

6.4kVA

4.8kVA

3.2kVA

1.6kVA

4

9.5

11

13

15.6

19.4

24.8

33.8

48.7

77.7

169.6

Backup Time in Minutes

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

Battery
Modules

20kVA

18kVA

16kVA

14kVA

8kVA

6kVA

4kVA

2kVA

Backup Time in Minutes
12kVA

10kVA

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)
LongĬBackup Model

5

6

10

16

20

30

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

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

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

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

Input Voltage

Range (V)
Nominal Input Frequency

(Hz)

50/60

Input Frequency

Range (Hz)

40-70

Input Power Factor (kW/kVA)*


0.99

Current THD at full linear load
(THDi%)*

<3

Battery
Battery Blocks Per String

Battery Charger Max. Power (A)

Battery Option

24*, 32, 34, 36, 38, 40

12*, 16, 20
= 8A (Long backup
model)

= 5A (Long backup model)
= 2A (Standard model)

= 13A (Long backup model)

= 4A (Standard
model)

= 5A (Standard model)

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

32, 34, 36, 38, 40

= 13A

Only external
battery cabinet

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

Output
Nominal Output Voltage (V)

220/230/240VAC (1-Phase),
380/400/415VAC (3-Phase)

220/230/240 (1-phase)

Nominal Output Frequency (Hz)

50/60

Rated Power Factor (kW/kVA)

Unity

Voltage Harmonic Distortion (%)

380/400/415VAC
(3-Phase)

<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
Online Mode Efficiency

Up to 95.5%

Up to 95.8%

Up to 96.2%

Up to 96.5%

Up to 99%

 

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


430x450x85

430x560x85

11

15

Weight (kg)

430x570x130
23

23.5

=58

<60

General
Nosie at 1 m (dBA)
Operating Temperature (°C)
Relative Humidity (%RH)
Altitude (m)

=55
0 ~ 50*
5 ~ 95, non-condensing

=3000m

General and safety requirements for
UPS

IEC/EN 62040-1

EMC requirements for UPS

IEC/EN 62040-2

UPS classification according to
IEC 62040-3
Note: SpeciÇcation are subject to change without any further notiÇcation
*Conditions apply
(1) with ABS certiÇcation (2) Not Available in 30kVA
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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:
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

High Altitude 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

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

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.
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1.3 SYSTEM DESCRIPTION
1.3.1
A.

Design Requirements

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
Output KVA

B.

1

2

3

5/6/10/16/20

10/12/20/32/40

15/18/30/48/60

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

redundant number

1

1

2

5/6/10/16/20

10/12/20/32/40

5/6/10/16/20

Output KVA

3

4
1

2

3

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.)
Mode

5kVA

Model

6kVA

Model

number

5kVA

4.5kVA

4kVA

3.5kVA

3kVA

2.5kV

2kVA

1.5kVA

1kVA

0.5kVA

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

6
kVA

5.4
kVA

4.8
kVA

4.2
kVA

2.4
kVA

1.8
kVA

1.2
kVA

0.6
kVA

Backup time

Module
numbe

3.6
kVA

3
kVA

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
359.7

3

24.7

28.7

33.6

40.0

48.5

60.2

77.6

105.6

167.6

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

10
kVA
4.8

9
kVA
5.5

8
kVA
7.4

7
kVA
10.2

6
kVA
14.0

4
kVA
24.6

3
kVA
36.5

2
kVA
59.7

1
kVA
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

Backup time

Module
number
2

10kVA

Backup time

Module

5
kVA
18.0

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

numbe

16kVA

Model

Backup time

Module
16
kVA

14.4
kVA

12.8
kVA

11.2
kVA

8
kVA

6.4
kVA

4.8
kVA

3.2
kVA

1.6
kVA
169.6

4

9.5

11.0

13.0

15.6

19.4

24.8

33.8

48.7

77.7

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

20
kVA
6.9

18
kVA
8.0

16
kVA
9.5

14
kVA
11.5

12
kVA
14.3

8
kVA
24.8

6
kVA
36.7

4
kVA
60.3

2
kVA
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

Backup time

Module
number
4

20kVA

9.6
kVA

10
kVA
18.3

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

1.3.4

Input

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

x

x

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
A.

AC Output

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
x ±1% RMS average for a balanced, three-phase load
x ±2% for 100% unbalanced three phase load
x +/- 3% for parallel UPS

D.

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

E.

Voltage Distortion:
x

<2% for 0-100% linear loads

x

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

Vertiv | Liebert® ITA2TM UPS

72

6

Guide Specifications

|

V03

|

13 818

Liebert® ITA2 | Guide Specifications
Liebert® ITA2 | Guide Specifications

F.

Frequency Regulation:

x

Synchronized with internal clock: +/-0.25%

x

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:
x Balanced loads
x 100% unbalanced loads

120° ±1°
120° ±1°

J.

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

B.

Operating Ambient Temperature

x

UPS: 0 to 50˚C

x

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

Storage temperature

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

Relative Humidity
x 0 to 95%, non-condensing

D.

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

E.

Audible Noise Level (measured 1m from the surface of the unit)
x <55 dBA for 5/6/10kVA
x <58 dBA for 16/20kVA
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1.5 SUBMITTALS
1.5.1

Proposal Submittals

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

1.5.2

Order Submittals

Submittals supplied at time of order will include:
x All of the documentation presented with the proposal, per Section 1.5.1 above.
x Detailed installation drawings including all terminal locations.
x Interconnect wiring diagrams showing conduit wiring with terminal numbers for each wire.

1.5.3

UPS Delivery Submittals

Submittals upon UPS delivery will include:
x A complete set of submittal drawings.
x 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
Vertiv | Liebert® ITA2TM UPS

76

10

Guide Specifications

|

V03

|

13.8.18

Liebert® ITA2 | Guide Specifications
Liebert® ITA2 | Guide Specifications

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 widthmodulated 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%.

x

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

x

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

x

Bypass: bypass voltage, frequency

x

Output: kVA, KW, load PF, load percent

x

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:
x Rectifier (Off / Main Input On / Battery Input On)
x Input Supply (Normal Mode / Battery Mode / All Off)
x Battery Self Test (True / False)
x EPO (True / False)
x Charger (On / Off)
x Inverter (Off / Soft Start / On)
x Bypass (Normal / Abnormal)
x Output Supply (All Off / Bypass Mode / Inverter Mode / Output Disable)
x 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:
x Input abnormal
x Input phase reversed
x Rectifier fault
x Charger Fault
x Battery Reversed
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x
x
x
x
x
x
x
x
x
x

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:
x Turn on/off/to bypass
x Mute/unmute audible alarms
x Start/stop manual battery test
x Clear faults

2.3.6
x

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:

B.

The UPS can be equipped with following communication card(s) including:
x Built-in RJ 45 port for webpage
x Built-in Multi-function port that can be configured as Modbus or to connect to environmental sensors
x 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).
x Optional Software- will be provided to support the monitoring of multiple no of UPS systems at single platform.
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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2.3.8

Battery Plant

The battery plant will comply with the following specifications
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
A.

Optional Accessories and Features

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.
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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
x Inspect the equipment for signs of damage.
x Verify the installation per drawings supplied with the installation manuals or submittal package.
x Inspect cabinets for foreign objects.
x 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.
x Inspect each battery jar for proper & accurate polarity.
x Verify that all the printed circuit boards are configured properly.

B.

Mechanical Inspection
x Check all the control wiring connections for tightness.
x Check all the power wiring connections for tightness.
x Check all the terminal screws, nuts and/or spade lugs for tightness.

C.

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

3.2

UNIT STARTUP
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

Energize the control power.
Perform the control/logic checks and adjust to meet specification.
Verify the DC float and equalize voltage levels.
Verify the DC voltage clamp and overvoltage shutdown levels.
Verify the battery discharge, low battery warning and low battery shutdown levels.
Verify the fuse monitor alarms and the system shutdown.
Verify the inverter voltages and regulation circuits.
Verify the inverter/bypass sync circuits and set overlap time.
Perform the manual transfers and returns.
Simulate the utility outage at no load.
Verify if the recharge is done properly.
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3.3
A.

MANUFACTURER’S FIELD SERVICE
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

Rating

5/6/10/16/20KVA

Mounting Type

Rack / Tower

Battery Autonomy time

Specify (….min@....kW)

Suppliers Data

Integrated ports for RJ45 & Modbus, optional SNMP
Remote monitoring
card
Programmable output outlets

Required

Input Characteristics
220/230/240VAC, single-phase, two-wire-plusground for 5/6kVA;
Nominal Voltage

380/400/415VAC, three-phase, four-wire-plusground for 16/20KVA;
Single-Phase or Three-phase supply for 10kVA
305-498VAC at full load; 173-498VAC at 50%

Tolerance on voltage

derated load conditions without battery
discharge

Nominal frequency(60Hz selectable)

50Hz

Tolerance on frequency

40-70 Hz
Minimum 0.99 at full load & 0.98 at half
load ;Minimum 0.95 at full load for 3phase in/1

Input Power factor @nominal voltage

phase out for 10kVA
Total harmonic distortion (THDi) @ full load

<5%

Battery
Battery Parameters
Parameters
Supports variable number of battery blocks

Yes

Type of Batteries

SMF

Battery circuit breaker

Required
144-240VDC for 5/6/10kVA; 288-488VDC

DC bus voltage range
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
INVERTER OUTPUT
OUTPUT CHARACTERISTICS
CHARACTERISTICS
220/230/240VAC, single-phase, two-wire-plusground for 5/6/10kVA; 380/400/415VAC,
Nominal voltage
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

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%

Suppliers Data

Output voltage distortion with 100% non-linear load as
<5%
specified by IEC/EN 62040-3
Output frequency stability in synchronization with mains

Nominal ± 5%

Output frequency stability with internal clock

± 0.25%
For single UPS – 0.2/0.5/1 selectable; For

Frequency slew rate (Hz/s)
parallel system – 0.2
Permitted overload:
. For 5 Minutes

105-125%

. For 60 seconds

125-150%

. For >200msec

>150%

Characteristics of electronic static changeover
changeover switch
switch
220/230/240VAC, single-phase, two-wire-plusground for 5/6/10kVA; 380/400/415VAC,
Nominal voltage
three-phase, four-wire-plus-ground for
16/20kVA
Upper limit: +10%, +15%, or +20%
Tolerance on voltage

default:

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

Nominal frequency (60 Hz selectable)

50Hz
+/- 5Hz or +/- 10Hz

Frequency range
default: +/- 10Hz
Permitted overload:
. For 10 Minutes

105-125%

. For 60 seconds

125-150%

. For >200msec

>150%

UPS
UPS characteristics
Maximum UPS cabinet dimensions WxHxD in mm (rack

430 X 85 X 450 for 5/6kVA;

mounted arrangement) , DxWxH in mm (tower mounted

430 X85 X 560 for 10kVA;

arrangement)

430 X 130 X 570 for 16/20kVA

Noise level measured @ 1 meter and @ 100% load
55dB for 5/6/10kVA; 58dB for 16/20kVA
according to ISO 3746
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

Altitude

<=3000 above sea level

Color of cubicles

Black ZP7021

Suppliers Data

87
Vertiv | Liebert® ITA2TM UPS

21

Guide Specifications

|

V03

|

13.8.18

Liebert® ITA2 | Installation Size
Liebert® ITA2 | Installation Size

5(9,6,216
'(6&5,37,21

/75
$

'$7(

,1,7,$/5(/($6(

$33529('

'(&

>@

>@

>@

>@

$33529$/6

81/(6627+(5:,6(63(&,),('
',0(16,216$5(,1,1&+(6>0,//,0(7(56@

'5$:1
72/(5$1&(6
0DR;X
5(9,6('
'(&,0$/6;;><@>PP@
0DR;8
;;;><<@>PP@
&+(&.('
$1*/(6
=KDR)DQ

'$7(

9(57,9&2

'(&
'(&
'(&

0$7(5,$/
7KHVHGUDZLQJVDQGWKHLQIRUPDWLRQFRQWDLQHGRQWKHPFRQVWLWXWHWUDGHVHFUHWVDQGFRQILGHQWLDODQG
SURSULHWDU\LQIRUPDWLRQWKDWDUHWKHH[FOXVLYHSURSHUW\RI9HUWLY&RDQGLWVDIILOLDWHV
),1,6+
7KHVHGUDZLQJVVKDOOEHPDLQWDLQHGLQVWULFWFRQILGHQFHDQGVKDOOQRWEHGLVFORVHGGLVVHPLQDWHG
UHSURGXFHGFRSLHGRUXVHGIRUDQ\SXUSRVHZKDWVRHYHU H[FHSWIRUWKHPDQXIDFWXUHRIDUWLFOHVIRU
9HUWLY&R ZLWKRXWWKHZULWWHQSHUPLVVLRQRI9HUWLY&R

1$

)$&,/,7< '5$:,1*12

+69
1$

7+,5'$1*/(352-(&7,21

$



'$7(

,1,7,$/5(/($6(

$

6+((72)



5(9,6,216
'(6&5,37,21

/75

5(9

$-

),/(1$0(

6&$/(



$33529('

'(&

>@

>@

>@ >@

>@

>@

>@

>@

>@

>@

81/(6627+(5:,6(63(&,),('
',0(16,216$5(,1,1&+(6>0,//,0(7(56@

$33529$/6

'5$:1
72/(5$1&(6
0DR;X
5(9,6('
'(&,0$/6;;><@>PP@
0DR;8
;;;><<@>PP@
&+(&.('
$1*/(6
=KDR)DQ

'$7(

9(57,9&2

'(&
'(&
'(&

0$7(5,$/
7KHVHGUDZLQJVDQGWKHLQIRUPDWLRQFRQWDLQHGRQWKHPFRQVWLWXWHWUDGHVHFUHWVDQGFRQILGHQWLDODQG
SURSULHWDU\LQIRUPDWLRQWKDWDUHWKHH[FOXVLYHSURSHUW\RI9HUWLY&RDQGLWVDIILOLDWHV
7KHVHGUDZLQJVVKDOOEHPDLQWDLQHGLQVWULFWFRQILGHQFHDQGVKDOOQRWEHGLVFORVHGGLVVHPLQDWHG
),1,6+
UHSURGXFHGFRSLHGRUXVHGIRUDQ\SXUSRVHZKDWVRHYHU H[FHSWIRUWKHPDQXIDFWXUHRIDUWLFOHVIRU
9HUWLY&R ZLWKRXWWKHZULWWHQSHUPLVVLRQRI9HUWLY&R

88

1$

)$&,/,7< '5$:,1*12

+69
1$

7+,5'$1*/(352-(&7,21



5(9



),/(1$0(

6&$/(

$

6+((72)





Liebert® ITA2 | Installation Size
®

Liebert ITA2 | Installation Size

5(9,6,216
'(6&5,37,21

/75
$

'$7(

,1,7,$/5(/($6(

$33529('

'(&

>@

>@

>@

>@

>@

>@

>@

>@

81/(6627+(5:,6(63(&,),('
',0(16,216$5(,1,1&+(6>0,//,0(7(56@
72/(5$1&(6

$33529$/6

'5$:1
0DR;X
5(9,6('
'(&,0$/6;;><@>PP@
0DR;8
;;;><<@>PP@
&+(&.('
$1*/(6
=KDR)DQ

'$7(

9(57,9&2

'(&
'(&
'(&

0$7(5,$/
7KHVHGUDZLQJVDQGWKHLQIRUPDWLRQFRQWDLQHGRQWKHPFRQVWLWXWHWUDGHVHFUHWVDQGFRQILGHQWLDODQG
SURSULHWDU\LQIRUPDWLRQWKDWDUHWKHH[FOXVLYHSURSHUW\RI9HUWLY&RDQGLWVDIILOLDWHV
),1,6+
7KHVHGUDZLQJVVKDOOEHPDLQWDLQHGLQVWULFWFRQILGHQFHDQGVKDOOQRWEHGLVFORVHGGLVVHPLQDWHG
UHSURGXFHGFRSLHGRUXVHGIRUDQ\SXUSRVHZKDWVRHYHU H[FHSWIRUWKHPDQXIDFWXUHRIDUWLFOHVIRU
9HUWLY&R ZLWKRXWWKHZULWWHQSHUPLVVLRQRI9HUWLY&R

1$

)$&,/,7< '5$:,1*12

+69
1$

7+,5'$1*/(352-(&7,21

$



'$7(

,1,7,$/5(/($6(

$

6+((72)



5(9,6,216
'(6&5,37,21

/75

5(9



),/(1$0(

6&$/(



$33529('

'(&

>@

>@

>@

>@

>@

>@

>@

>@

>@

>@

>@

>@

>@

81/(6627+(5:,6(63(&,),('
',0(16,216$5(,1,1&+(6>0,//,0(7(56@
72/(5$1&(6

$33529$/6

'5$:1
0DR;X
5(9,6('
'(&,0$/6;;><@>PP@
0DR;8
;;;><<@>PP@
&+(&.('
$1*/(6
=KDR)DQ

'$7(

9(57,9&2

'(&
'(&
'(&

0$7(5,$/
7KHVHGUDZLQJVDQGWKHLQIRUPDWLRQFRQWDLQHGRQWKHPFRQVWLWXWHWUDGHVHFUHWVDQGFRQILGHQWLDODQG
SURSULHWDU\LQIRUPDWLRQWKDWDUHWKHH[FOXVLYHSURSHUW\RI9HUWLY&RDQGLWVDIILOLDWHV
7KHVHGUDZLQJVVKDOOEHPDLQWDLQHGLQVWULFWFRQILGHQFHDQGVKDOOQRWEHGLVFORVHGGLVVHPLQDWHG
),1,6+
UHSURGXFHGFRSLHGRUXVHGIRUDQ\SXUSRVHZKDWVRHYHU H[FHSWIRUWKHPDQXIDFWXUHRIDUWLFOHVIRU
9HUWLY&R ZLWKRXWWKHZULWWHQSHUPLVVLRQRI9HUWLY&R

1$

)$&,/,7< '5$:,1*12

+69
1$

7+,5'$1*/(352-(&7,21



5(9



),/(1$0(

6&$/(

$

6+((72)





89

Liebert® EXS
10-80kW
Optimized and integrated three-phase UPS
solution with high efficiency power protection.
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ŕ ŧŦŮŦ

 
The new Liebert® EXS is
Wcedeb_j^_YjhWdi\ehc[h#\h[[KFI
m^_Y^Xh_d]i[nY[fj_edWb\[Wjkh[i
\ehc_ii_ed#Yh_j_YWbWffb_YWj_edi$?ji
[njhWehZ_dWhoZekXb[Yedl[hi_ed
[Ɠ_Y_[dYokfje/,$([dikh[i
remarkable operational cost
savings, h[ZkY_d]Xej^j^[JejWb
9eije\Emd[hi^_fJ9EWdZj^[
[dl_hedc[djWb_cfWYj$
7jj^[iWc[j_c["m_j^_jikd_jo
ekjfkjfem[h\WYjehWdZ^_]^
fem[hZ[di_jo"B_[X[hj;NI_iWXb[
jefhel_Z[j^[utmost active
power possible in a compact
footprint.?d\WYj"_ji_cfhel[Z
Z[i_]dh[ZkY[i_ji\eejfh_djje
Wc_d_ckc"fhel_Z_d]Yedj_dkeki
fem[hfhej[Yj_edm_j^optimized
internal runtime in a standalone
solution, making the Liebert EXS
f[h\[Yj\ehXej^?J_dijWbbWj_ediWdZ
other mission critical applications,
ikY^WijhWdifehjWj_ed"[c[h][dYo
b_]^j_d]"^[Wbj^YWh["h[jW_bWdZ
]el[hdc[dj\WY_b_j_[i$



yEkjfkjfem[h\WYjehkfje'
y:ekXb[Yedl[hi_ed[Ɠ_Y_[dYo
kfje/,$(
y;9EceZ[[Ɠ_Y_[dYokfje
//
y9ecfWYj\eejfh_djm_j^
multiple internal runtime
YedÇ]khWj_edi
y7lW_bWXb[_d)%)WdZ)%'
l[hi_edi'&#(&aL7
y?dj[]hWj[ZcW_dj[dWdY[
XofWii
y?dj[]hWj[Z_dfkjWdZekjfkj
Xh[Wa[hi%im_jY^[i
yFWhWbb[bYWfWX_b_jo\ehYWfWY_jo
WdZh[ZkdZWdYo

/-"&&
/,"+&
/,"&&
/+"+&
/+"&&
/*"+&
/*"&&

(&

)&

*&

+&

,&

-&

.&

/&

'&&

Liebert EXS 10-80 kVA efficiency curve


ļĽ
B_[X[hj;NIYWdX[ki[Z\eh*
WiZ[Çd[Z_dj^[ūŦŧŭŧijWdZWhZ"WdZ_i^[dY[
YWfWXb[e\ikffbo_d]j^[d[Y[iiWho
 $?d\WYj"j^[
kd_jYWdX[ki[Zjefem[h[c[h][dYo[iYWf[
b_]^j_d]_dYWi[e\dehcWbikffbo\W_bkh[WdZcWo
WbieX[ik_jWXb[\ehfem[h_d]ej^[hiW\[joioij[ci
ikY^WiWkjecWj_YÇh[[nj_d]k_i^_d]_dijWbbWj_edi"
i_]dWb_d]iW\[jo_dijWbbWj_ediWdZicea[[njhWYj_ed
[gk_fc[dj$
IkX`[YjjeWZZ_j_edWbfh[iYh_fj_edi

   
B_[X[hj;NIYWdX[ki[Z\eh
WiZ[Çd[Z_dj^[ūŦŧŨŧijWdZWhZ"WdZ_ji^[dY[
YWfWXb[e\ikffbo_d]fem[hjeif[Y_ÇYioij[ci_d
khXWdijWj_ediWdZ[dikh[^_]^h[b_WX_b_jojeYh_j_YWb
Xk_bZ_d]i$
?d\WYj"j^[kd_jYWdX[ki[Zjefem[hedfWii[d][h
_d\ehcWj_edfWd[bi"iW\[joi_]dWb_d][gk_fc[dj"
j_Ya[jcWY^_d[iWim[bbWi?JheeciWdZ
WZc_d_ijhWj_edWdZYedjhebeƓ_Y[i$
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Je[dikh[ikf[h_ehfhej[Yj_ed\eh
Yh_j_YWbbeWZi"j^[B_[X[hj;NI
range has been designed to
efj_c_p[if[Y_ÇYhWj_d]
h[gk_h[c[dji"j^ki[d^WdY_d]
È[n_X_b_joWdZ_dijWbbWj_edifWY[
d[[Zi$
B_[X[hj;NI¿iÈ[n_X_b_jo_i\khj^[h
[d^WdY[Zj^hek]^0
ySingle and three phase output
YedÇ]khWj_edikfje(&aL7
y?dj[]hWj[ZfWhWbb[bYWfWX_b_jokf
je*kd_ji
y9eccedehZ_ijh_Xkj[ZXWjj[ho
bank
y?dj[hdWbWdZ[nj[hdWbXWjj[ho
YedÇ]khWj_edi\ehefj_c_p[Z
XWYakfj_c[cWdW][c[dj
y9Wij[hi\eh[WioKFI
repositioning

 
B_[X[hj;NIceZ[bikfje(&aL7
YWdX[YedÇ]kh[Zed#i_j[je
Z[b_l[hj^h[[)%)ehi_d]b[)%'
f^Wi[ekjfkj]_l_d]_jj^[
flexibility to adaptjeY^Wd][i_d
_dijWbbWj_ed[dl_hedc[dji$


ļŧŦĴŬŦĽ

  

B_[X[hj;NIfhel_Z[iWdefj_c_p[Z
integrated autonomym^_Y^
h[ikbji_dXWYakfj_c[i_dW
compact footprint.
?ji_dj[hdWbWhY^_j[Yjkh[_iWXb[je
^eki[kfje\ekhXWjj[hoijh_d]i"
\khj^[hefj_c_p_d]_dj[]hWj[Z
WkjedecoWdZZ[b_l[h_d]j^[
WZZ[ZWZlWdjW][e\l_hjkWbbo
[b_c_dWj_d]j^[d[[Z\ehWd
[nj[hdWbXWjj[hoYWX_d[j$
J^_i\khj^[hceh[reduces
installation costs and minimizes
j^[Z[cWdZedf^oi_YWbifWY[$?d
WZZ_j_ed"B_[X[hj;NI¿ifem[h\kb
XWjj[hoY^Wh][h[dikh[irapid
recharge"_dYh[Wi_d]_jiWX_b_joje
cWdW][bed][hXWYakfj_c[i$

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

B_[X[hj;NIeƓ[hi_dj[]hWj[Z\kbb
]WblWd_Y_iebWj_ed"c[Wd_d]j^WjWd
_iebWj_edjhWdi\ehc[hcWoX[
^eki[Z_di_Z[j^[KFIYWX_d[j$
J^_i]h[Wjboh[ZkY[ij^[ioij[c
\eejfh_dj"j^kifhel_Z_d]ifWY[
iWl_d]WZlWdjW][i$
J^[jhWdi\ehc[hcWoX[
Yedd[Yj[Zjej^[_dfkjehjej^[
ekjfkje\j^[KFI"fhel_Z_d]0
y<kbb]WblWd_Y_iebWj_ed\eh
c[Z_YWbWdZej^[hYh_j_YWb
Wffb_YWj_edi
y?dijWbbWj_edm_j^jme
_dZ[f[dZ[dj_dfkjiekhY[i
m_j^Z_Ɠ[h[djd[kjhWbi
y?dijWbbWj_ed_dZ_ijh_Xkj_ed
m_j^ekjd[kjhWb$

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



EXS 30-40 kVA with
integrated batteries

EXS 60 kVA with
integrated batteries
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EXS 80 kVA
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Liebert EXS architecture

3

92

Liebert® EXS | Brochure

Liebert®
EXS™
10 to 80 kW
Liebert® EXS
| Brochure



B_[X[hj;NIYWdX[Yedd[Yj[Z
with  $7
i_d]b[kd_jYWdX[kf]hWZ[Zje
fWhWbb[bef[hWj_edl_W[Wioje
ceZ_\oie\jmWh[i[jj_d]i"Wbbem_d]
j^[ioij[cjeX[Ykijec_p[Z\eh
j^[h[gk[ij[ZYedÇ]khWj_ed$J^[
beeffWhWbb[bYedd[Yj_edki[Z_d
fWhWbb[b_d]j^[ioij[c
 and eliminates
j^[feii_X_b_joe\Wi_d]b[fe_dje\
\W_bkh["[dikh_d]f[h\[YjbeWZ
i^Wh_d]WdZ\WijZ[j[Yj_ede\Wdo
lWh_Wj_ed_dj^[ioij[cijWjki$

Automatic AC Bypass
AC Normal

AC Normal

AC Normal

AC Normal

Load

Liebert EXS - Parallel configuration


7Yj_lWj_d]j^[?dj[bb_][dj
Paralleling Mode optimizes
[Ɠ_Y_[dYoWjfWhj_WbbeWZ"j^ki
WY^_[l_d]]h[Wj[hef[hWj_edWbYeij
iWl_d]i$;dWXb_d]j^_i\[Wjkh[
Wbbemij^[ioij[cjeWkjecWj_YWbbo
WZWfjYWfWY_jojec[[j_cc[Z_Wj[
beWZh[gk_h[c[djiXoim_jY^_d]
[nY[iikd_jijeijWdZXoceZ["
m^_b[[dikh_d]Yedj_dk[Zioij[c
WlW_bWX_b_jo$<khj^[hceh["j^_iceZ[
Wbbemi[WY^B_[X[hj;NIkd_jje
ef[hWj[_dijWdZXoceZ[\ehj^[
iWc[Wcekdje\j_c["[dikh_d]Wd
[gkWbb_\[ifWde\ceZkb[
Yecfed[dji$

Automatic AC Bypass
AC Normal

AC Normal

AC Normal

ŪŦƇ
<ehkd_jiWj*&beWZ
[WY^3/+$+[Ɠ_Y_[dYo$
Load

Liebert EXS - Inteligent Parelleling

Automatic AC Bypass
AC Normal



AC Normal

AC Normal

AC Normal

AC Normal

ŧ

J^[B_[X[hj;NIfhel_Z[i
[d^WdY[Z\Wkbjjeb[hWdY[WjfWhj_Wb
beWZl[hikiWjhWZ_j_edWbÇn[Z
YWfWY_jocedeb_j^_YKFI$?jYWd
tolerate internal power module
\W_bkh[iWdZij_bbikffehjWfWhj_Wb
beWZm_j^ekj]e_d]jeXofWii$
J^[h[Xo"[d^WdY[ij^[WlW_bWX_b_jo
e\oekhYh_j_YWbbeWZ$

ŬŬƇ
<ehkd_jiWj,,beWZ
[WY^34/,[Ɠ_Y_[dYo$
Load

Liebert EXS - Inteligent Parelleling

1.Applicable for 60 &80kVA variants.
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B_[X[hj;NI\[Wjkh[iWckbj_#
b_d]kWbB9:ki[h_dj[h\WY[Wbbem_d]
Ybei[YedjhebWdZced_jeh_d]e\
ioij[cijWjkiWdZf[h\ehcWdY[$
J^[KFIeƓ[hij^[\ebbem_d]
Yecckd_YWj_ed\[Wjkh[i0
B_[X[hj;NI¿iÈ[n_X_b_jo_i\khj^[h
[d^WdY[Zj^hek]^0
yLebjW][#\h[[YedjWYji
y?dj[bb_ibej\ehIDCF"CeZXkieh
H[bWoYecckd_YWj_ed
yKI8_dj[h\WY[
J^[i[Yecckd_YWj_edYWfWX_b_j_[i
make Liebert EXS compatible
with any building management
system.

 
L[hj_li^kjZemdie\jmWh[eƓ
[h_d]fh[l[djikd[nf[Yj[Zi[hl[h
shutdowns and minimizes
downtimemWhd_d]e\f[dZ_d]
fem[hbeii[iWdZ_d_j_Wj_d]iW\[
i^kjZemde\ef[hWj_d]ioij[ci_\
h[gk_h[Z$L[hj_lD\ehcd[jmeha
Yecckd_YWj_ediioij[c[dWXb[i
Ykijec[hijeb[l[hW][j^[
Z_ijh_Xkj[Zced_jeh_d]YWfWX_b_j_[i
e\d[jmehaYedd[Yj[Z[gk_fc[dj"
fhel_Z_d]Y[djhWb_p[ZcWdW][c[dj
e\Z_ijh_Xkj[Zioij[ci$

VERTIV™ TRELLIS™
L[hj_lJh[bb_ifbWj\ehc_iW
h[Wb#j_c[_d\hWijhkYjkh[
efj_c_pWj_edfbWj\ehcj^Wj
[dWXb[ij^[kd_Ç[Z
cWdW][c[dje\ZWjWY[dj[h?J
WdZ\WY_b_j_[i_d\hWijhkYjkh[$
J^[L[hj_lJh[bb_ifbWj\ehc
ie\jmWh[YWdcWdW][
YWfWY_jo"jhWYa_dl[djeho"fbWd
Y^Wd][i"l_ikWb_p[
YedÇ]khWj_edi"WdWbop[WdZ
YWbYkbWj[[d[h]okiW]["WdZ
efj_c_p[Yeeb_d]WdZfem[h
equipment as well as enable
\ehl_hjkWb_pWj_ed$
J^[L[hj_lJh[bb_ifbWj\ehc
ced_jehij^[ZWjWY[dj[h"
fhel_Z_d]Wj^ehek]^
kdZ[hijWdZ_d]e\ioij[c
Z[f[dZ[dY_[ije^[bf?JWdZ
\WY_b_j_[ieh]Wd_pWj_edia[[f
j^[ZWjWY[dj[hhkdd_d]Wj
f[Waf[h\ehcWdY[$J^_i
kd_Ç[ZWdZYecfb[j[iebkj_ed"
Z[b_l[hij^[fem[hjei[[j^[
h[Wbi_jkWj_ed_doekhZWjW
Y[dj[h"cWa[j^[h_]^j
Z[Y_i_edWdZjWa[WYj_edm_j^
YedÇZ[dY[$


J^[WhY^_j[Yjkh[e\j^[B_[X[hj
EXS is designed to optimize
_dijWbbWj_edWdZi_cfb_\oi[hl_Y[
m_j^_ji[Wi_boh[celWXb[fem[h
Wii[cXbo$J^_iWhY^_j[Yjkh[
Yedi_Z[hWXbominimizes the time
d[[Z[Z\ehh[fW_hiWdZefj_c_p[i
serviceability$B_[X[hj;NIWbie
Yec[i[gk_ff[Zm_j^YWij[hije
\WY_b_jWj[[Wi[e\cel[c[djWdZ
h[beYWj_ed$

IS-Relay
Relay Card

IS-Unity-DP
Card

10 - 20 kVA

30 - 40 kVA

60 kVA

80 kVA

5
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 ŗ ŗ
L[hj_lii[hl_Y[fhe]hWc_i
Z[i_]d[Zje[dikh[j^Wjoekh
Yh_j_YWbfem[hfhej[Yj_edioij[c_i
cW_djW_d[Z_dWdefj_ckcijWj[e\
h[WZ_d[iiWjWbbj_c[i$
J^[L[hj_lB?<;I[hl_Y[ih[cej[
Z_W]deij_YWdZfh[l[dj_l[
ced_jeh_d]i[hl_Y[fhel_Z[i[Whbo
mWhd_d]e\KFIYedZ_j_ediWdZekj
e\jeb[hWdY[i$J^_iWbbemi[Ɠ[Yj_l[
fheWYj_l[cW_dj[dWdY["\Wij
_dY_Z[djh[ifedi[WdZh[cej[
jhekXb[i^eej_d]"]_l_d]Ykijec[hi
Yecfb[j[i[Ykh_joWdZf[WY[e\
c_dZ$M_j^L[hj_lB?<;I[hl_Y[i
oekm_bbX[d[Çj\hec0


9edijWdjced_jeh_d]e\KFI
fWhWc[j[hi"j^kicWn_c_p_d]j^[
ioij[c¿iWlW_bWX_b_jo$



 

Fhe#WYj_l[ced_jeh_d]WdZZWjW
measuring ensure that when our
Ykijec[h[d]_d[[hiWh[
Z_ifWjY^[Zed#i_j["j^[oWhh_l[
fh[fWh[Z\ehÇhijj_c[h[iebkj_ed$
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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:
G eneral safety requirementss for UPS

EN62040-1/IEC62040-1

EMC requirements for UPS

EN62040-2/IEC62040-2 (Class C2)

Method of specifying the performance
a nd test requirements of UPS

EN62040-3/IEC62040-3(VFI SS 111)

s afety of information technology
equipment, i ncluding electrical b usiness

EN60950

equipment
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

High Altitude test

electronic products- Part 2: Test methods- Test M: low air
pressure
2011/65/EU uninterruptible power supplies version 1.0 program

Energy star certified

requirements/ENERGY STAR UPS version 1.0 test method
guidance

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

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

B.

1

2

3

4

10/15/20

20/30/40

30/45/60

40/60/80

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.
UPS Nu
um in parallel
s ystem
redundant number
O utput KVA

2

3

4

1

1

2

1

2

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. 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: 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.
C. B attery: 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
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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.
E.

B ypass: 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.

O ff--B attery: 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 . 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):: 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:
x Any altitude within the specified operating range ≤3000m elevation.
x Any ambient temperature within the specified operating range of 0°C to 50°C

1.3.4 Input
A. Voltage: Input/output voltage specifications of the UPS shall be
x Rectifier AC Input: 380/400/415VAC, three-phase, four-wire-plus-ground for 10/15/20KVA
x Bypass AC Input: 380/400/415VAC, three-phase, four-wire-plus-ground or Single Phase for
10/15/20KVA
x AC Output: 380/400/415VAC, three-phase, four-wire-plus-ground or Single-Phase for 10/15/20kVA
B . Earthing distribution systems compatibility: TN, TT, and IT
C. Voltage Range: 305-498VAC at full load; 173-498VAC at 50% derated load conditions without battery
discharge
D. Frequency Range: 40 - 70Hz
E. Power Factor: Minimum 0.98 at full load with nominal input voltage
F. Current 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

99

Liebert® EXS | Guide Specifications
Liebert® EXS | Guide Specifications

G. S urge 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 capacity for any load from 0.5 lagging to unity
B . Load power factor: Unity
C. Voltage Tolerance
x ±1% RMS average for a balanced, three-phase load
x ±2% for 100% unbalanced three phase load
D . Voltage Adjustment Range: ±5% for line drop compensation adjustable by factory service personnel
E.

F.

Voltage Distortion:
x

<2% for 0-100% linear loads

x

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

Frequency stability:
x Synchronized with internal clock: +/-0.25%
x 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 Double Conversion Mode:
For 10kVA –up to 95.7%
For 16/20kVA - up to 96.2%
In Eco Mode:
For 10/16/20kVA – 99%
I.

J.

Phase Imbalance:
x Balanced loads
x 100% unbalanced loads

120° ±1°
120° ±1°

Voltage Transients (average of all three phases):
x 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:
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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A . Operating Ambient Temperature
x

UPS: 0 to 40 without de-rating and 40 to 50 with derating.

x

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

B . Storage temperature

-40°C ~ +70°C (UPS); -20°C ~ +30°C (Battery)
C. Relative Humidity
x 0 to 95%, non-condensing
D . Altitude
x
E.

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

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

1.5 SUBMITTALS
1.5.1

Proposal Submittals

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

1.5.2

Order Submittals

Submittals supplied at time of order shall include:
x All of the documentation presented with the proposal, per Section 1.5.1 above.
x Detailed installation drawings including all terminal locations.
x Interconnect wiring diagrams showing conduit wiring with terminal numbers for each wire.

1.5.3

UPS Delivery Submittals

Submittals upon UPS delivery shall include:
x A complete set of submittal drawings.
x 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.

Vertiv | Liebert® EXS UPS
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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.

Vertiv | Liebert® EXS UPS
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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.
A . Input 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.
B . D ynamic 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.
A . B attery 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.
B . B attery 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.
C. S top Battery Charging Function
Battery charging/discharging shall be suspended when over temperature is sensed in the battery cabinet or
when environmental contact is closed.
D . O vervoltage 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. T emperature--Compensated 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.
F.

B attery
y 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 solidstate, 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.
A . Voltage 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.
B . O verload 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.
C. O utput Frequency
The inverter shall track the bypass continuously, providing the bypass source maintains a frequency stability
of 50Hz ±0.25%.
D . Phase--t o--Phase Balance
The inverter shall provide a phase-to-phase voltage displacement of no worse than ±1˚ with a 100%
unbalanced load.
E. Inverter Fault S ensing 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.
F. B attery 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.
A . S tatic Bypass Switch Rating
The static bypass switch shall be rated for continuous duty operation at full rated load for highest reliability.
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. A utomatic 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 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.
E.

B ack--Feed 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.
F.

A ctive ECO--Mode (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
A . UPS 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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B . L ogic
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.
C. Metered 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%.
x

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

x

B attery: battery status, battery voltage, battery current, battery backup time, remaining capacity

x

B ypass: bypass voltage, frequency

x

O utput: kVA, KW, load PF, load percent

x

Ef ficiency 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.
Main Display Screen
The following UPS status messages shall be displayed:
x Rectifier (Off / Main Input On / Battery Input On)
x Input Supply (Normal Mode / Battery Mode / All Off)
x Battery Self-Test (True / False)
x EPO (True / False)
x Charger (On / Off)
x Inverter (Off / Soft Start / On)
x Bypass (Normal / Abnormal)
x Output Supply (All Off / Bypass Mode / Inverter Mode / Output Disable)
x Inverter On (Enable / Disable)
E. 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 for the navigation.
F. 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 2500 events, with the oldest events being overwritten first if the log’s capacity is
reached.
G . A larms
The following alarm messages shall be displayed:
x Input abnormal
x Input phase reversed
x Rectifier fault
x Charger Fault
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x
x
x
x
x
x
x
x
x
x
x

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.

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

2.3.6 Self-Diagnostics
x

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. Communication Cards:
The UPS can be equipped with following communication card(s) including:
x 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.
x 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.
B . O utput Alarm Contacts:
At least two programmable output dry contacts should be available and set for mains input back-feed &
bypass input back-feed.
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.

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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VRLA SMF Battery s pecification: 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
A . L oad 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 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.
A . Visual Inspection
x Inspect equipment for signs of damage.
x Verify installation per drawings supplied with installation manuals or submittal package.
x Inspect cabinets for foreign objects.
x 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.
x Inspect each battery jar for proper polarity.
x Verify that all printed circuit boards are configured properly.
B . Mechanical Inspection
x Check all control wiring connections for tightness.
x Check all power wiring connections for tightness.
x Check all terminal screws, nuts and/or spade lugs for tightness.
C. Electrical Inspection
x Check all fuses for continuity.
x Confirm input and bypass voltage and phase rotation are correct.
x Verify control transformer connections are correct for voltages being used.
x Ensure connection and voltage of the battery string(s).

3.2 UNIT STARTUP
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
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Energize control power.
Perform control/logic checks and adjust to meet 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
A . S ervice 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.
B . 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, and 365 days a year for immediate parts availability.
C. 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 SUPPLIES TECHNICAL DATA:
P arameters

Specification data

Rating

10/15/20KVA

Mounting Type

Floor Mounted

Battery Autonomy time

Specify (….min@....kW)

Input Characteristics
380/400/415VAC, three-phase, fourNominal Voltage

wire-plus-ground for 10/15/20KVA;
305-498VAC at full load; 173-498VAC at

Tolerance on voltage

50% derated load conditions without
battery discharge

Nominal frequency(60Hz selectable)

50Hz

Tolerance on frequency

40-70 Hz

Input Power factor @nominal voltage

3phase out; Minimum 0.95 at full load for

Minimum 0.98 at full load for 3-phase in/
3phase in/1 phase out
Total harmonic distortion (THDi) @ full load

<3%

Battery 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

INVERTER OUTPUT CHARACTERISTICS
220/230/240VAC, single-phase, twoNominal voltage

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
Stability in dynamic conditions for 100% load step
variations

+/2% (100% unbalanced load)
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
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+/-1% (100% balanced load),

<5%

Suppliers
D ata
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P arameters
Output frequency stability in synchronization with
mains

Specification data

Suppliers
D ata

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%

C haracteristics of electronic static changeover
s witch
380/400/415Vac (three-phase and
Nominal voltage

sharing neutral with bypass input)
220/230/240Vac (single-phase and
sharing neutral with bypass input)
Upper limit: +10%, +15%, or +20%

Tolerance on voltage

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

Nominal frequency (60 Hz selectable)
Frequency range

50Hz
+/- 5% or +/- 10%
default: +/- 10%

Permitted overload:
. For 10 Minutes

125%

. For 60 seconds

150%

. For <200msec

>150%

UPS 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

Specify

backups)
Noise level measured @ 1 meter and @ 100% load

<56dB for 10/15kVA & <58dBA for

according to ISO 3746

20kVA

Performance in double conversion mode

Up to 95.7% for 10kVA & Up to 96.2% for
15/20kVA

Degree of protection
UPS Operating temperature

IP 20
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-P HASE UPS: 10-20KVA, 50/60HZ, 380/400/415VAC - SITE P LANNING DATA
General Specifications

Liebert® EXS is a monolithic
transformer-free UPS which brings
exceptional features for missioncritical 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.

INPUT
Voltage
Voltagee Range w/o derating

380/400/415VAC, 50/60Hz, three phase and sharing neutral with bypass input
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

<105й͕чϭŚƌ͖фϭϮϱ͕ч5ŵŝŶ͖фϭϱϬ͕чϭŵŝŶ

ENVIRONMENTAL
Operating Temperature
Non--Operating Temperature
Relative Humidity

UPS: 0-50°C without derating and 40-50°C with derating; Batterry:: 20-30°C
-40° to 70°C
0-95% non-condensing

Operating Altitude

<3,000m above sea level without derating

Acoustical Noise (full load)
чϱϲͬчϱϲͬчϱϴdBA

10/15/20kkVA
A

STANDARDS
General and safety requirements for UPS used in operator access areas

EN62040-1/IEC62040-1

EMC requirements for UPS
Method of specifying the performance and test requirements of UPS

EN62040-2/IEC62040-2/AS62040-2 (Category C3)
EN62040-3/IEC62040-3/AS62040-3 (VFI SS 111)

Note:

Sitee Planning Data,, 10--20kkVA,, 50Hz,, 400VAC

Sitee Planning Data, 10
0-2
20kVA, 50H
Hz,, 400VAC
UPS Rating
kVA
(Configuration)

Voltage
Input
Nom.

10
400V
(3-In & 3-Out)
10
400V
(3-In & 1-Out)
15
400V
(3-In & 3-Out)
15
400V
(3-In & 1-Out)
20
400V
(3-In & 3-Out)
20
400V
(3-In & 1-Out)
Seee Notess forr Tab
blee (below
w):

Output
Nom.

AC Input
Current (A)

Battery
Rec.
OCPD
(3Pole)

Nom. VDC

AC Output

Batteryy
Max.
Discharge Disconnectt
Rating

Nom..
Currentt
(A
A)

Rec.
OCPD

Nom.

Max.

400V

15.9

22

32A

288/384/480 35/35/15

50A

15

25A(3P)

400V

15.9

22

63A

288/384/480 35/35/15

50A

45

63A(1P)

400V

22.6

33

50A

288/384/480 52/52/25

63A

22

32A(3P)

400V

22.6

33

80A

288/384/480 52/52/25

63A

66

80A(1P)

400V

30.32

44

63A

288/384/480 70/70/30

80A

29

400V

30.32

44

125A

288/384/480 70/70/30

80A

87

Dimensionss
W X D X H (mm))

Mechanical Data
Heat Losses @
Normall Load
d&
Weight
-EExcludingg
Batteryy charged
d
Battery
KW

85kg for std
335x650x1300 for
version &
std version &
135kg for
577x650x1300 for
extended
extended version
version

Cooling
Airflow
L/sec

0.4

208

0.4

208

0.7

208

0.7

208

50A(3P)

0.9

208

125A(1P)

0.9

208

Notes for Table
1.
2.
3.
4.
5.
6.
7.

Nominal (Nom) current is based on full rated output load at nominal input voltage.
Maximum (Max) current is based on nominal load and input voltage 305Vac, battery
charging at maximum nominal power.
UPS input cables must be run in separate conduit from output cables.
Nominal battery voltage is shown at 2.0 volts/cell
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.
Minimum-sized grounding conductors to be per NEC 250-122. Parity-sized ground
conductors are recommended.
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

© 2017 by Vertiv Co.
All rights reserved throughout the world.
Specifications subject to change without notice.
Please contact to local Vertiv representative for any further details.
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8.
9.
10.
11.
12.
13.

All wiring is to be in accordance with national and local electric codes.
Cable entry is located at the back of the UPS.
Control wiring and power wiring must be run in separate conduit.
Weights mentioned in table does not include internal battery weight.
Recommended incoming breaker capacities are based on common input configuration.
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
Vertivv Co.
Web site: www.Vertivco.com
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LIEBERT® EXS 3-PHASE UPS: 30-40KVA, 50/60HZ, 380/400/415VAC - SITE PLANNING DATA
General Specifications

Liebert® EXS is a monolithic
transformer-free UPS which brings
exceptional features for missioncritical 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.

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 Distortion1

<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

<105й͕чϭŚƌ͖фϭϮϱ͕ч10ŵŝŶ͖фϭϱϬ͕чϭŵŝŶ

ENVIRONMENTAL
Operating Temperature

UPS: 0-40°C without derating; Battery: 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)
чϲϬdBA

30/40kVA

STANDARDS
General and safety requirements for UPS used in operator access areas

EN62040-1/IEC62040-1

EMC requirements for UPS
Method of specifying the performance and test requirements of UPS

EN62040-2/IEC62040-2/AS62040-2 (Category C3)
EN62040-3/IEC62040-3/AS62040-3 (VFI SS 111)

Note: 1. Calculated @ Input THDv <2% & 100% linear loads

Site Planning Data,, 30--400kVA,, 50Hz,, 400VAC

Site Planning Data, 30-40kVA, 50Hz, 400VAC
UPS Rating

Voltage

kVA
Input Output
(Configuration) Nom. Nom.

AC Input
Current (A)

Nom.

Max.

30

400V

400V

45.3

62.3

40

400V

400V

60.7

83.5

Rec. OCPD
(3Pole)

100A (3P),
MCB (C-type)
100A (3P),
MCB (C-type)

Battery

AC Output

Mechanical Data

Weight
Nom.
Battery
Rec.
Dimensions
Max.
Nom.
VDC Discharge Disconnect Current OCPD W X D X H (mm) Excluding
Rating
Battery
(A)

Heat Losses @
Normal Load &
Battery charged
KW

384

98

160A (3P)

43

63A(4P) 440 X 750 X 1600

200

1.35

384

130

160A (3P)

58

100A(4P) 440 X 750 X 1600

200

2.02

Seee Notess forr Tab
blee (below):

Notes for Table
1.
2.
3.
4.

5.
6.
7.

Nominal (Nom) input current is calculated @ Nominal load, 400V input voltage, and full
charged battery.
Maximum (Max) input current is calculated @ the worst-case scenario that includes
charging the battery and continuous overload at 305V input voltage.
UPS input cables must be run in separate conduit from output cables.
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)
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.
Minimum-sized grounding conductors to be per NEC 250-122. Parity-sized ground
conductors are recommended.
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

© 2018 by Vertiv Co.
All rights reserved throughout the world.
Specifications subject to change without notice.

8.
9.
10.
11.
12.

All wiring is to be in accordance with national and local electric codes.
Cable entry is located at the back of the UPS.
Control wiring and power wiring must be run in separate conduit.
Weights mentioned in table does not include internal battery weight.
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

Vertivv Co.
Web site: www.Vertivco.com

Please contact to local Vertiv representative for any further details.
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sŽůƚĂŐĞĞZĂŶŐĞĞǁͬŽ
ŽĚĞƌĂƚŝŶŐ

ϯϬϱΕϰϳϱ͖ϮϮϴΕϰϳϱ;ŽƵƚƉƵƚĚĞͲƌĂƚĞĚΛϱϬйͿ

&ƌĞƋƵĞŶĐǇǇZĂŶŐĞ

ϰϬͲϳϬ,ǌ

ƵƌƌĞŶƚƚŝƐƚŽƌƚŝŽŶϭ

фϯйd,ĂƚĨƵůůůŽĂĚ

ƵƌƌĞŶƚƚ>ŝŵŝƚ

ϭϬϱйŽĨĨƵůůůŽĂĚŝŶƉƵƚĐƵƌƌĞŶƚ

WŽǁĞƌƌ&ĂĐƚŽƌ

хϬ͘ϵϵůĂŐŐŝŶŐĂƚĨƵůůůŽĂĚ͖хϬ͘ϵϴůĂŐŐŝŶŐĂƚŚĂůĨůŽĂĚ

^ƵƌŐĞĞWƌŽƚĞĐƚŝŽŶ

^ƵƐƚĂŝŶƐŝŶƉƵƚƐƵƌŐĞƐǁŝƚŚŽƵƚĚĂŵĂŐĞ͕ƉĞƌĐƌŝƚĞƌŝĂůŝƐƚĞĚŝŶ/ϲϭϬϬϬͲϰͲϱ

KhdWhd
sŽůƚĂŐĞ

ϯϴϬͬϰϬϬͬϰϭϱs;ƚŚƌĞĞͲƉŚĂƐĞͿϱϬͬϲϬ,ǌ͕

sŽůƚĂŐĞĞĚũƵƐƚŵĞŶƚƚZĂŶŐĞ

цϱй

sŽůƚĂŐĞĞZĞŐƵůĂƚŝŽŶ

цϭйĨŽƌďĂůĂŶĐĞĚůŽĂĚ͕цϯйĨŽƌϭϬϬйƵŶďĂůĂŶĐĞĚůŽĂĚ

ǇŶĂŵŝĐĐZĞŐƵůĂƚŝŽŶ

цϱйĚĞǀŝĂƚŝŽŶĨŽƌϬͲϭϬϬйůŝŶĞĂƌůŽĂĚƐƚĞƉ͖цϱйĚĞǀŝĂƚŝŽŶĨŽƌϬͲϭϬϬйŶŽŶͲůŝŶĞĂƌůŽĂĚƐƚĞƉ

dƌĂŶƐŝĞŶƚƚZĞƐƉŽŶƐĞĞdŝŵĞ

ϲϬŵƐĞĐ

sŽůƚĂŐĞĞŝƐƚŽƌƚŝŽŶ

фϮйd,ĨŽƌůŝŶĞĂƌůŽĂĚƐ͖фϱйd,ĨŽƌϭϬϬйŶŽŶůŝŶĞĂƌůŽĂĚƐ

WŚĂƐŝŶŐŐĂůĂŶĐĞ

ϭϮϬΣцϭΣĨŽƌďĂůĂŶĐĞĚůŽĂĚ͖ϭϮϬΣцϭ͘ϱΣĨŽƌϭϬϬйƵŶďĂůĂŶĐĞĚůŽĂĚ

&ƌĞƋƵĞŶĐǇǇZĞŐƵůĂƚŝŽŶ

цϬ͘Ϯϱй;^ǇŶĐŚƌŽŶŝǌĞĚǁŝƚŚŝŶƚĞƌŶĂůĐůŽĐŬŽƌǁŝƚŚďǇƉĂƐƐͿ

>ŽĂĚ
ĚWŽǁĞƌƌ&ĂĐƚŽƌƌZĂŶŐĞ

Ϭ͘ϱůĂŐŐŝŶŐƚŽϬ͘ϴůĞĂĚŝŶŐ

KǀĞƌůŽĂĚ

фϭϭϬй͕чϭŚƌ͖фϭϮϱ͕чϭϬŵŝŶ͖фϭϱϬ͕чϭŵŝŶ

Es/ZKEDEd>




KƉĞƌĂƚŝŶŐŐdĞŵƉĞƌĂƚƵƌĞ

hW^͗͗ϬͲϰϬΣǁŝƚŚŽƵƚĚĞƌĂƚŝŶŐ͘;EŽƚĞ͗ĂƚƚĞƌǇůŝĨĞŝƐŚĂůǀĞĚĨŽƌĞǀĞƌǇϭϬΣŝŶĐƌĞĂƐĞĚǁŚĞŶĂďŽǀĞϮϬΣͿ

EŽŶͲKƉĞƌĂƚŝŶŐŐdĞŵƉĞƌĂƚƵƌĞ

ͲϰϬΣƚŽϳϬΣ;hW^Ϳ͕ͲϮϬΣƚŽϯϬΣ;ĂƚƚĞƌŝĞƐͿ͕

ZĞůĂƚŝǀĞĞ,ƵŵŝĚŝƚǇ



ϬͲϵϱйŶŽŶͲĐŽŶĚĞŶƐŝŶŐ

KƉĞƌĂƚŝŶŐŐůƚŝƚƵĚĞ

фϭϱϬϬŵĂďŽǀĞƐĞĂůĞǀĞůǁŝƚŚŽƵƚĚĞƌĂƚŝŶŐ

ĐŽƵƐƚŝĐĂůůEŽŝƐĞĞ;ĨƵůůůůŽĂĚͿ







чϲϬĚ

^dEZ^
'ĞŶĞƌĂůĂŶĚƐĂĨĞƚǇƌĞƋƵŝƌĞŵĞŶƚƐĨŽƌhW^ƵƐĞĚŝŶŽƉĞƌĂƚŽƌĂĐĐĞƐƐĂƌĞĂƐ

EϲϮϬϰϬͲϭͬ/ϲϮϬϰϬͲϭ

DƌĞƋƵŝƌĞŵĞŶƚƐĨŽƌhW^
DĞƚŚŽĚŽĨƐƉĞĐŝĨǇŝŶŐƚŚĞƉĞƌĨŽƌŵĂŶĐĞĂŶĚƚĞƐƚƌĞƋƵŝƌĞŵĞŶƚƐŽĨhW^

EϲϮϬϰϬͲϮͬ/ϲϮϬϰϬͲϮͬ^ϲϮϬϰϬͲϮ;ĂƚĞŐŽƌǇϯͿ
EϲϮϬϰϬͲϯͬ/ϲϮϬϰϬͲϯͬ^ϲϮϬϰϬͲϯ;s&/^^ϭϭϭͿ

EŽƚĞ͗ϭ͘ĂůĐƵůĂƚĞĚΛ/ŶƉƵƚd,ǀфϭйΘϭϬϬйůŝŶĞĂƌůŽĂĚƐ

^ŝƚĞĞWůĂŶŶŝŶŐ
ŐĂƚĂ͕͕ϲϬŬs͕͕ϱϬ,ǌ͕͕ϰϬϬs



ϲϬ

ϰϬϬs

ϰϬϬs

ϴϵ͘ϵ

ϭϮϭ

ϭϮϱ;ϯWͿ͕
D;ͲƚǇƉĞͿ

ϯϴϰ

ϮϬϴ

ϰϬϬ

ϭϲϲ

ϮϮϱ;ϯWͿ

ϴϳ

ϭϬϬ;ϰWͿ ϲϬϬyϴϱϬyϭϲϬϬ

Ϯϰϱ

ϲϲϲ

ϯ͘Ϭ

ϯϳϬ

^ĞĞĞEŽƚĞƐƐĨŽƌƌdĂďůĞĞ
;ďĞůŽǁͿ͗

1.

EŽŵŝŶĂů;EŽŵͿŝŶƉƵƚĐƵƌƌĞŶƚŝƐĐĂůĐƵůĂƚĞĚΛEŽŵŝŶĂůůŽĂĚ͕ϰϬϬsŝŶƉƵƚǀŽůƚĂŐĞ͕ĂŶĚĨƵůů
ĐŚĂƌŐĞĚďĂƚƚĞƌǇ͘
DĂǆŝŵƵŵ;DĂǆͿŝŶƉƵƚĐƵƌƌĞŶƚŝƐĐĂůĐƵůĂƚĞĚΛƚŚĞǁŽƌƐƚͲĐĂƐĞƐĐĞŶĂƌŝŽƚŚĂƚŝŶĐůƵĚĞƐ
ĐŚĂƌŐŝŶŐƚŚĞďĂƚƚĞƌǇĂŶĚĐŽŶƚŝŶƵŽƵƐŽǀĞƌůŽĂĚĂƚϯϬϱsŝŶƉƵƚǀŽůƚĂŐĞ͘
3. hW^ŝŶƉƵƚĐĂďůĞƐŵƵƐƚďĞƌƵŶŝŶƐĞƉĂƌĂƚĞĐŽŶĚƵŝƚĨƌŽŵŽƵƚƉƵƚĐĂďůĞƐ͘
4. EŽŵŝŶĂůďĂƚƚĞƌǇǀŽůƚĂŐĞŝƐƐŚŽǁŶĂƚϮ͘ϬǀŽůƚƐͬĐĞůůΘdŚĞďĂƚƚĞƌǇĚŝƐĐŚĂƌŐŝŶŐĐƵƌƌĞŶƚŝƐ
ĐĂůĐƵůĂƚĞĚďĂƐĞĚŽŶƚŚĞůŽǁĞƐƚďĂƚƚĞƌǇǀŽůƚĂŐĞ;ΛϯϮŶŽŽĨďĂƚƚĞƌǇĐĞůůƐ͕ϭ͘ϲϳsΛK͕
ĂŶĚϭϬϬй>ŽĂĚͿ
5. KWсKǀĞƌĐƵƌƌĞŶƚWƌŽƚĞĐƚŝŽŶĞǀŝĐĞ͘ZĞĐŽŵŵĞŶĚĞĚŝŶƉƵƚĂŶĚ ŽƵƚƉƵƚŽǀĞƌ
ĐƵƌƌĞŶƚƉƌŽƚĞĐƚŝŽŶƌĞƉƌĞƐĞŶƚƐϭϮϱйŽĨŶŽŵŝŶĂůĨƵůůůŽĂĚĐƵƌƌĞŶƚ ;ĐŽŶƚŝŶƵŽƵƐͿƉůƵƐ
ϭϬϬйŽĨƌĞĐŚĂƌŐĞĐƵƌƌĞŶƚ;ŶŽŶͲĐŽŶƚŝŶƵŽƵƐͿƉĞƌEϮϭϱ͘
6. DŝŶŝŵƵŵͲƐŝǌĞĚŐƌŽƵŶĚŝŶŐĐŽŶĚƵĐƚŽƌƐƚŽďĞƉĞƌEϮϱϬͲϭϮϮ͘WĂƌŝƚǇͲƐŝǌĞĚ ŐƌŽƵŶĚ
ĐŽŶĚƵĐƚŽƌƐĂƌĞƌĞĐŽŵŵĞŶĚĞĚ͘
7. tŝƌŝŶŐƌĞƋƵŝƌĞŵĞŶƚƐ͗/ŶƉƵƚ͗ϯͲƉŚĂƐĞ͕ϰͲǁŝƌĞ͕ƉůƵƐŐƌŽƵŶĚ
KƵƚƉƵƚ͗ϯͲƉŚĂƐĞ͕ϰͲǁŝƌĞ͕ƉůƵƐŐƌŽƵŶĚŽƌϭͲWŚĂƐĞ͕ϮͲǁŝƌĞ͕ƉůƵƐŐƌŽƵŶĚ

2.

8.
9.
10.
11.
12.
13.

ůůǁŝƌŝŶŐŝƐƚŽďĞŝŶĂĐĐŽƌĚĂŶĐĞǁŝƚŚŶĂƚŝŽŶĂůĂŶĚůŽĐĂůĞůĞĐƚƌŝĐĐŽĚĞƐ͘
ĂďůĞĞŶƚƌǇŝƐůŽĐĂƚĞĚĂƚƚŚĞďĂĐŬŽĨƚŚĞhW^͘
ŽŶƚƌŽůǁŝƌŝŶŐĂŶĚƉŽǁĞƌǁŝƌŝŶŐŵƵƐƚďĞƌƵŶŝŶƐĞƉĂƌĂƚĞĐŽŶĚƵŝƚ͘
tĞŝŐŚƚƐŵĞŶƚŝŽŶĞĚŝŶƚĂďůĞĚŽĞƐŶŽƚŝŶĐůƵĚĞŝŶƚĞƌŶĂůďĂƚƚĞƌǇǁĞŝŐŚƚ͘
ZĞĐŽŵŵĞŶĚĞĚŝŶĐŽŵŝŶŐďƌĞĂŬĞƌĐĂƉĂĐŝƚŝĞƐĂƌĞďĂƐĞĚŽŶĐŽŵŵŽŶŝŶƉƵƚĐŽŶĨŝŐƵƌĂƚŝŽŶ͘
/dĐŽŶĨŝŐƵƌĂƚŝŽŶŝƐĂĐŚŝĞǀĂďůĞǁŝƚŚƚŚĞƵƐĞŽĨϰWďƌĞĂŬĞƌƐƵƉƐƚƌĞĂŵĂŶĚĚŽǁŶƐƚƌĞĂŵƚŚĞ
hW^

ĚĚŝƚŝŽŶĂůůEŽƚĞƐ
• /ĨƐŝƚĞĐŽŶĨŝŐƵƌĂƚŝŽŶŝŶĐůƵĚĞƐĂďĂĐŬƵƉĞŵĞƌŐĞŶĐǇŐĞŶĞƌĂƚŽƌ͕ŝƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚƚŚĞ
ĞŶŐŝŶĞŐĞŶĞƌĂƚŽƌƐĞƚďĞƉƌŽƉĞƌůǇƐŝǌĞĚĂŶĚĞƋƵŝƉƉĞĚĨŽƌĂ hW^ĂƉƉůŝĐĂƚŝŽŶ
• /ĨƐŝƚĞĐŽŶĨŝŐƵƌĂƚŝŽŶƌĞƋƵŝƌĞƐĂŶĞǆƚĞƌŶĂůŝƐŽůĂƚĞĚŵĂŝŶƚĞŶĂŶĐĞďǇƉĂƐƐĐŝƌĐƵŝƚ͕ ŝƚƐŚŽƵůĚďĞ
ŶŽƚĞĚƚŚĂƚƵƚŝůŝƚǇŝŶƉƵƚŵŝŐŚƚŶŽƚďĞŝŶƉŚĂƐĞǁŝƚŚƚŚĞhW^ ŽƵƚƉƵƚ͘ŽŶƐƵůƚsĞƌƚŝǀ
ƐĂůĞƐƌĞƉƌĞƐĞŶƚĂƚŝǀĞŽƌĂƉƉůŝĐĂƚŝŽŶĞŶŐŝŶĞĞƌ

ΞϮϬϭϵďǇsĞƌƚŝǀŽ͘
ůůƌŝŐŚƚƐƌĞƐĞƌǀĞĚƚŚƌŽƵŐŚŽƵƚƚŚĞǁŽƌůĚ͘
^ƉĞĐŝĨŝĐĂƚŝŽŶƐƐƵďũĞĐƚƚŽĐŚĂŶŐĞǁŝƚŚŽƵƚŶŽƚŝĐĞ͘
WůĞĂƐĞĐŽŶƚĂĐƚƚŽůŽĐĂůsĞƌƚŝǀƌĞƉƌĞƐĞŶƚĂƚŝǀĞĨŽƌĂŶǇĨƵƌƚŚĞƌĚĞƚĂŝůƐ͘
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Liebert® EXM
80kW - 200kW
Efficient and Flexible Power-Optimized for
Medium-Size UPS Applications
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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
VSHFL¿FLQIRUPDWLRQLQGDVK%R[ BBBB
2. 7KLVGRFXPHQWLQFOXGHV95/$60)EDWWHU\VSHFL¿FDWLRQV

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:
x

Safety Requirements: IEC 62040-1-1

x

EMC: IEC 62040-2

x

Performance: IEC 62040-3 (VFI SS 111)

The above mentioned product standards incorporate relevant compliance clauses with generic IEC and EN standards
forsafety(60950), electromagnetic emission and immunity (61000series) and construction (60529).
For more details, see below:
x
x
x
x
x

Ĭ ŬŨŦŪŦĴŧ
Ĭ ŬŨŦŪŦĴŨ
ĬŬŧŬŦŦĴŪĴŨĖŪĖūĖŬĖŮ
ŬŦūŨů
ũŦŦŦŧůĴŨĴŨ

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 steadystate 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.
ĕ ė    
ĕ Ė Ė 
 ĕ  ĕ
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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:
x Any altitude within the specified operating range ≤1500melevation.
x 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
x Rectifier AC Input: 380/400/415V, three-phase, four-wire-plus-ground
x Bypass AC Input: 380/400/415V, three-phase,four-wire-plus-ground
x 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: ŧŦŦƇũŦ  Ĵ
ĕ ůŦƇ ũūŮŦƇ ŪŦĕ

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
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G. Voltage Transients (average of all three phases):
• 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.  Œũū
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: ŦřũŦřĴĕļũūřŒŦĕů ĘŪŦřŒŦĕŮ Ľ
• 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
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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 1.5.1above.
• 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.

130

Liebert® EXM | Guide Specifications
LIEBERT EXM
®

Liebert® EXM | Guide Specifications

Guide Speci¿cation

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.
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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 fieldinstalled 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, transformerfree 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 ŧĕŪŧŪƇ 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 DCDC 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-tophase, 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 
  
    
ĕĘ
 ĕ
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2.3.Ŭ 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 threephase 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
90 Vertiv
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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.ŭ 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.
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2.3.Ů 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.ů 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.ŧŦ 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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2.3.1ŧ 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%
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PARAMETERS

SPECIFICATION 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

146

SUPPLIERS DATA

Liebert® EXM | Site Planning Data
Liebert® EXM | Site Planning Data

 ŕ ŗ ũĴ

 ėŮŦĴŨŦŦ

ĖūŦĬŬŦ

ĖũŮŦĬŪŦŦĬŪŧūĴ     

 


ŕ
 
 ğ
 ĕ
 Ė
 
  




Ĭ

ũŮŦĬŪŦŦĬŪŧūĖūŦĬŬŦ ĖũĴũĴƉƉ

ƉŨūƇĖĴŨŦƇļŨŨŦĽ



ŪŦĴŭŦ 



ũƇ   



ŧŨūƇ  



ƏŦĕůů ĘƏŦĕůŮ 






Ė ŬŧŦŦŦĴŪĴū



ŧƇ ūƇ ŧŦŦƇ



ƪūƇ ŧŦŦƇĘ



ƪūƇ ŧĬŨ



ĖŨƇ ĘūƇ  ŧŦŦƇĬ



ŧŨŦřƪŧř ĘŧŨŦřƪŧĕūř ŧŦŦƇ



ƪŦĕŦūƇĘƪŦĕŨūƇ



ŦĕūŦĕů



ŧŨūƇ   ŧŦĘŧūŦƇ ŬŦĖ 

ũŮŦĬŪŦŦĬŪŧūĖūŦĬŬŦ ĖũĴũĴƉƉ
ƪūƇ

 


ėũŨřŧŦŪřļŦĴŪŦřĽĘ
ėŬŮřŮŬřļŨŦĴũŦřĽ

Ĵ

ĴŪřŧūŮřļĴŪŦřŭŦřĽ

 

ŦĴůūƇĴ



ŪůŨŧ ĕļŧĖūŦŦĽ

ļ Ľ

ŮŦŎŧŬŦ

Ŭŧ

ŨŦŦ

Ŭū


   ŬŨŦŪŦĴŧĬ ŬŨŦŪŦĴŧ
 

ŬŨŦŪŦĴŨĬ ŬŨŦŪŦĴŨĬŬŨŦŪŦĴŨļũĽ

    

ŬŨŦŪŦĴũĬ ŬŨŦŪŦĴũĬŬŨŦŪŦĴũļ ŧŧŧĽ

ŧ

ĴŮŦĴŨŦŦĖūŦ ĖŪŦŦ

ĴŮŦĴŨŦŦĖūŦ ĖŪŦŦ




 







ŮŦ

ŮŦ

ŧŦŦ

ŧŦŦ

ŧŨŦ

ŧŨŦ

ŧŬŦ

ŧŬŦ

ŨŦŦ

ŨŦŦ


ĕ

ŪŦŦ
ŪŦŦ

ŪŦŦ
ŪŦŦ
ŪŦŦ


ĕ ĕ

ŪŦŦ ŧŨŨ
ŪŦŦ ŧūũ
ŪŦŦ ŧŮũ
ŪŦŦ ŨŪŪ
ŪŦŦ ũŦū

ĕ





ļĽ

ļĽ
ĕ


ŧūů

ũŧū

ŨŦŦ

ũŧū

ŨŪŦ

ũŧū

ũŧů

ŪŦŦ

ũůů

ŪŦŦ

ĕ


ŪŮŦ
ŪŮŦ
ŪŮŦ
ŪŮŦ
ŪŮŦ



ĕ

ĕ



 
ļĽ





ļĽ

ŨůŬ

ŬũŦ

ŧŧŬ

ũŧū

Ūũū

ũŬů

ŬũŦ

ŧŪū

ũŧū

ŬŦŦňŧŦŦŦňŨŦŦŦ ŪŮŦ

ŪŪũ

ŬũŦ

ŧŭŪ

ũŧū

ŪŮŦ

ūůŧ

ŬũŦ

ŨũŨ

ũŧū

ūŨū

ŭũů

ŮŦŦ

ŨůŦ

ũŧū

ŬŦŦňŧŦŦŦňŨŦŦŦ

 ļĽė

ūŭŦ

ļ Ľ

Ū
ū
Ŭ
Ů
ŧŦ

 
ļũĬĽ

ŮŦŦĴŧũũŨ
ŬŦŦĴŧŦŦŦ
ŬŦŦĴŧŦŦŦ
ŧŬŦŦĴŨŬŬŪ
ŨŦŦŦĴũũũũ
Ķ

 



ŧĕ

ĳ

 Ė
  


ĳ

 Ė 
 ĕ
ĕ

ļĽ 
ĕ
Ũĕ ļĽ ĕ
ũĕ  ĕ
Ūĕ ŨĕŦĬ
ūĕ  ƍ    ĕ     
     ŧŨūƇ      
ļĽŧŦŦƇ ļĴĽŨŧūĕ
Ŭĕ ĴŨūŦĴŧŨŨĕĴ
ĕ
ŭĕ ė  ė
ũĴĖŪĴĖ
ėũĴĖŪĴĖ
Ůĕ ĕ
ůĕ ĕ
Ėĕ
ŧŦĕ ĕ
ŧŧĕ ĕ

© 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.

147

Liebert® EXM | Installation Size
Liebert® EXM | Installation Size

148

Liebert® EXM | Installation Size
Liebert® EXM | Installation Size

102

149

Liebert® APM
18kW - 600kW
The Compact Row-Based UPS With FlexPower Technology™
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Liebert® APM™ UPS
Modular and Scalable Uninterruptible Power System 90kW

GUIDE SPECIFICATIONS

Important Instructions:
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:
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)

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).
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For more details, see below:
x

IEC 61000-3-4

x

IEC 61000-4-2, 4, 5, 6, 8, 11

x

EN60950

x

EN60529

x

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:
x

Any altitude within the specified operating range ≤1500m elevation.

x

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
x

Rectifier AC Input: 380/400/415V, three-phase, four-wire-plus-ground

x

Bypass AC Input: 380/400/415V, three-phase, four-wire-plus-ground

x

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:
x
x

±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:
x

Synchronized to bypass: ±0.25% 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
>93.35% at 100% Load,
>94% at 75-40% Load,
F. Phase Imbalance:
x

Balanced loads

120° ±1°

x

100% unbalanced loads

120° ±1.5°

G. Voltage Transients (average of all three phases):
x

0-100% or 100-0%
Response

Meets IEC 62040-3: 2010 Figure 2 Curve 1, Class 1
Meets ITIC and CBEMA Curve Requirements

x

10-100% or 100-10%
Transient Voltage Deviation, RMS

5%

H. Overload at Full Output Voltage with ±1% voltage regulation:
x

100% continuously

x

105% - 110% of full load for 60 minutes

x

110% - 125% of full load for 10 minutes
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x

125% - 150% of full load for 60 seconds

x

>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
x

UPS: 0°C to 40°C

x

Battery: 25°C ± 3°C

B. Storage/Transport Ambient Temperature
x

Storage: -20°C ~ +70°C; transportation: -20°C ~ +70°C

C. Relative Humidity
x

0 to 95%, non-condensing

D. Altitude
x

≤ 1500m; derate power by 1% per 100m between 1500m and 3000m

E. Audible Noise Level
x

66dBA measured 1m from the surface of the unit

1.5

SUBMITTALS

1.5.1

Proposal Submittals

Submittals with the proposal shall include:
x

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

x

Document showing the efficiency certification by certified agency.

x

System configuration with single-line diagrams.

x

Detailed layouts of customer power and control connections.

x

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

x

Information to allow distribution system coordination.

x

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

1.5.2

Order Submittals

Submittals supplied at time of order shall include:
x

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

Detailed installation drawings including all terminal locations.

x

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

1.5.3

UPS Delivery Submittals

Submittals upon UPS delivery shall include:
x

A complete set of submittal drawings.

x

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.

Vertiv | Liebert® APMTM UPS

162

6

Guide Specifications | V0.1 | 11.17

Liebert® APM | Guide Specifications
Liebert® APM | Guide Specifications

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.
adequate and have provisions for forklift handling.

The UPS shall be structurally

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.
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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.
Vertiv | Liebert® APMTM UPS

9

Guide Specifications | V0.1 | 11.17

165

Liebert® APM | Guide Specifications
Liebert® APM | Guide Specifications

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:
x

Input voltage, line-to-line

x

Input current per phase

x

Input frequency

x

Input Power factor

x

Battery voltage

x

Battery charging/discharging current

x

Output voltage, line-to-line

x

Output frequency

x

Bypass input voltage, line-to-line

x

Bypass input frequency

x

Load current

x

Load real power (kW), total and percentage

x

Load apparent power (kVA), total and percentage

x

Load percentage of capacity

x

Battery temperature, each battery string
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x

Battery state of charge

x

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:
x

AC Input Circuit Breaker (optional)

x

Battery Circuit Breaker, each breaker connection of complete battery complement, complete
disconnection and partial connection (one or more, but not all breakers open.)

x

Maintenance Bypass Status

澳

E. Main Display Screen
The following UPS status messages shall be displayed:
x

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

x

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

x

Battery Self Test (True / False)

x

Input Disconnect (Open / Closed)

x

EPO (True / False)

x

Charger (On / Off)

x

Output Disconnect (Open / Closed)

x

Maint. Disconnect (Open / Closed)

x

Bypass Disconnect (Open / Closed)

x

Inverter (Off / Soft Start / On)

x

Bypass (Normal / Unable To Trace / Abnormal)

x

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

x

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:

I.

x

Configure and manage manual battery test.

x

Modify test duration and minimum voltage

x

Start battery test

x

Monitor test status and progression

x

Stop battery test

x

Battery test status

Alarms

The following alarm messages shall be displayed:

J.

x

Mains Voltage Abnormal

x

Mains Under voltage

x

Mains Freq. Abnormal

x

Charger Fault

x

Battery Reversed

x

No Battery

x

Parallel Comm. Fail

x

Bypass Unable To Track

x

Bypass Abnormal

x

Inverter Asynchronous

x

Fan Fault

x

Control Power Fail

x

Unit Over Load

x

System Over Load

x

Bypass Phase Reversed

x

Transfer Time-Out

x

Load Sharing Fault

x

Bypass Over Current.

Controls

System-level control functions shall be:
x

Start Inverter (and transfer to inverter)
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x

Stop Inverter (after transferring to bypass)

x

Startup Screen

x

Battery Test Set point Adjustment

x

Configure Manual Battery Test

x

Initiate Manual Battery Test

x

System Settings (Time, Date, Language, LCD Brightness, Password, Audio Level)

x

Alarm Silence Command

x

Fault Reset Command

x

ECO mode

K.

Manual Procedures
x

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
x

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:
x

SNMP protocols (v1, v2, v3)

x

Modbus RTU or Modbus TCP

x

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:
x

On Generator— Provides selectable choices to enable or disable battery charging, and enable or disable
ECO Mode operation while on generator.

x

Transfer to Bypass—Manual command to transfer from inverter operation to static bypass operation.

x

Fast Power Off—Emergency Module Off (EPO) command to stop UPS operation.

x

Acknowledge Fault—Acknowledge a UPS alarm condition and present faults will be reset.

x

Bypass/Inverter Off—Emergency Power Off (EPO) command to stop UPS operation.

x

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:
x

Matching Battery Power Pack, or

x

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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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
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.
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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.
ĕ 

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
x

Inspect equipment for signs of damage.

x

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

x

Inspect cabinets for foreign objects.

x

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.

x

Inspect each battery jar for proper polarity.

x

Verify that all printed circuit boards are configured properly.

B. Mechanical Inspection
x

Check all control wiring connections for tightness.

x

Check all power wiring connections for tightness.

x

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

C. Electrical Inspection
x

Check all fuses for continuity.

x

Confirm input and bypass voltage and phase rotation are correct.

x

Verify control transformer connections are correct for voltages being used.

x

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)

1

Continuous duty three phase online, double conversion uninterruptible
power system (UPS); The UPS shall utilize a standard 3U size

Remarks

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,

mm

600 X 1100 X 2000

Weight

kg

140

Noise within 1m

dBA

66

Operating

°C

0 ~ 40

W×D×H
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Efficiency @

%

>93.5% @ 100% Load ;>94% @
40-75% Load

Double
conversion
mode
Efficiency @ Eco
mode

%

>98% @ 50-100% Load

Protection

N/A

IP20

degree,
IEC(60529)
Input

Characteristics

Rated AC input

Vac

voltage
Input voltage

380/400/415 (3-phase and sharing
neutral with the bypass input)

Vac

tolerance

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

A rated

Specify

current

(maximum)

Harmonic

THDI%

<=3 @Full load

current
distortion
Intermediate DC Circuit
Battery bus

Vdc

Specify

voltage
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

mV/°C/cl

compensation
Ripple voltage
Vertiv | Liebert® APMTM UPS
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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

Vac

voltage

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

%

100%

%

±1 (balanced load)

capability
Steady state
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voltage stability
%

±5

Total harmonic
voltage

%

<2 (linear load), <4 (non-linear

Synchronization

%

Rated frequency ±0.25 (max. ±8%)

Hz/s

0.6

Transient
voltage
response

load)

window
Slew rate (max
change rate of
synchronization
frequency)
Bypass Input Characteristics
Rated AC

Vac

voltage

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

Ms

Synchronous transfer: ≤1ms

(between
bypass and

Asynchronous transfer (default):

inverter)

20ms (50Hz)

Bypass voltage

%Vac

tolerance

Upper limit: +10, +15 or +20,
default: +15
Lower limit: -10, -20, -30 or –40,
default: -20

Bypass

%

±10 or ±20, default: ±20

frequency
tolerance
Conformity And Standards
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General and

EN50091-1-1/IEC62040-1-1/AS

safety

62040-1-1

requirements for
UPS used in
operator access
areas
Electromagnetic

EN50091-2/IEC62040-2/AS

compatibility

62040-2 (C3)

(EMC)
requirements for
UPS
Method of

EN50091-3/IEC62040-3/AS

specifying the

62040-3 (VFI SS 111)

performance
and test
requirements of
UPS
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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:
x

Safety Requirements: IEC 62040-1-1, EN 50091-1-1

x

EMC: IEC 62040-2 (Class A), EN 50091-2 (Class A)

x 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:
x

IEC 61000-3-4

x

IEC 61000-4-2, 4, 5, 6, 8, 11

x

EN60950

x

EN60529

x 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
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.
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:
A . Normal: 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.
B . B attery: 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.
C. O ff--B attery
y orr Frequency
y 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.
D . B ypass: 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.
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E.

Maintenance:: 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.

F.

Paralleling: 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.

n Mode: The UPS rack system shall have the ability to perform self test for full rated capacity without
G . Regen
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.
1.3.4.1

U PS
S Module
e AC
C Inputt

A. Voltage
e Range: 305 to 477V
B. Frequency
y Range: 40~70Hz
C. Powerr Walk--In:: maximum 30 seconds to full rated input current. Field selectable from 5 to 30 seconds
adjustable with 5-second increments.
D. Powerr Factor: Shall be > 0.99 without any option at full rated UPS output load.
E. G eneratorr Adaptability:
UPS input current limit can be adjusted to suit the generator power rating.
Wide input frequency range is permissible.
F. Currentt Distortion: Less than 3% at full rated UPS output load and 100% balanced non-linear load (with
input voltage THD ≤ 1%).
1.3.4.2

U PS
S Module
e AC
C Outputt

Three-phase, 4-wire plus ground.
A . L oad
d Rating:: UPS shall be able to support Unity power factor load rating at 30ºC for any combination of
linear and non-linear loads.
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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.
B . Voltage
e Stability: 1% steady state for balanced loads, 2% for 100% unbalanced loads.
C. B ypasss Line
e Sync
c Range:: Field selectable r0.5 to 3.0 Hz at 1.0 Hz increments. Default shall be r 2.0 Hz
y Stability:: Frequency regulation, whilst free-running on battery, shall be ± 0.05 Hz. If the bypass
D . Frequency
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.
E.

Frequency
y Slew
w Rate: The slew rate shall be 0.6Hz/s.

F.

Efficiency: It is defined as output kW / input kW:
x

Up to 96% at full rated load, nominal input, no battery. Greater than 95% for loads over 25%.

x

Not less than 98% at full rated load when supplying the load through the static bypass.

e Unbalance:: 120º ±1º el. for 100% balanced or unbalanced loads.
G . Phase
H. Voltage
e Transients:: ± 5% for 100% output load step up or step down.
I.

T ransientt Recovery
y Tii me:: Return to within 5% of steady state output voltage within half a cycle.

J.

Voltage
e Distortion
n (att 400V,, 100%
% rated
d load
d with
h crestt factorr 3:1):
x

Less than 1% total harmonic distortion (THD) for linear loads

x

Less than 4% THD for 100% balanced non-linear loads (3:1 crest factor)

x

Less than 5% THD for 100% unbalanced non-linear loads (3:1 crest factor)

K. Module
e Overload
d Capability
y att Rated
d Outputt Voltage::

L.

x

150% of UPS rated output with a resistive load for one minute.

x

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.

x

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.

Module
e Currentt Limit: Ipeak is equal to 3.4xIn for up to 200ms.

1.3.4.3

B ypasss Static
c Switch
h

A . Voltage
e Range::
Upper limit: +10%, +15% or +20%,
default shall be +15%
Lower limit: -10%, -20%, -30% or -40%,
default shall be -20%
B . Frequency
y Range: ±2.5%, ±5%, ±10%, ±20% Field Selectable
C. O verload
d 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.
D . Neutrall 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: -20qC to 30qC, 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 Immunity
y
A.

Conduction
n
IEC 62040-2, class A

B.

Radiation
n
IEC 62040-2, class A

C.

Harmonic
c
IEC 61000-3-4

D.

Immunity
y
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:
A . Functional description of the equipment with block diagrams.
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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.

1.7 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.
A . Non--redundant 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.
B . Redundantt 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.
C. Parallell 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).
c Distortion: Less than 3% at full rated UPS output load and 100% balance
A . Inputt Currentt Totall Harmonic
non-linear load (with input voltage THD ≤ 1%).
B . Power factor correction: The rectifier also performs a PFC function; input power factor shall be a minimum
0.99.
C. A C Inputt Currentt Limiting:
The maximum Input current limit can be reduced at 100% for generator operation.
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D . Inputt Powerr Walk--in: 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).
E.

Mainss AC
C Inputt phase
e sequence
e reverse
e 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.

F.

Inputt 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.
A . Charging: 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.
B . D ischarging: 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.
A . O verload
d Capability:
x

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.

x

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.

x

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.

B . O utputt 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.
C. Phase--t o--Phase
e 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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D . Faultt Sensing
g and
d 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.
E. B attery 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.
A . Manuall Load
d Transfers:: A manual load transfer between the inverter output and the alternate AC source
shall be initiated from the control panel.
B . A utomatic
c Load
d 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.
d Protection: Using another optional (customer-supplied) contactor located upstream of the
C. B ack--f eed
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)
A . U PS
S Display
y and
d 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.
B . Metered
d Values: An MCU or DSP shall control the display functions of the monitoring system. All threephase 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:
y Mainn inputt
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y

Three-phase main input line-to-neutral voltage

y

Three-phase main input line-to-line voltage

y

Three-phase main input current

y

Main input frequency

y

Three-phase input power factor

y

B ypasss

y

Each phase bypass input line-to-neutral voltage

y

Bypass input line-to-line voltage

y

Bypass input frequency

y

U PS
S outputt

y

Each phase output voltage of UPS

y

Each phase output current of UPS

y

Output line-to-line voltage of UPS

y

Power factor of each phase

y

UPS output frequency

y

L ocall load
d

y

Load of each phase (% of total load)

y

Active power, apparent and reactive power of each phase (output)

y

Load crest factor

y

B attery
y

y

Battery bus voltage

y

Battery current

y

Forecasted Battery backup time (remaining time)

y

Battery temperature (in degree centigrade)

y

Parallell load
d

y

Apparent power of each output phase (for parallel operation system)

y

Active power of each output phase (for parallel operation system)

y

Inactive power (Reactive power) of each output phase (for parallel operation system)

y

Input/Outputt transformerr when
n installed

y

Phase to Neutral (L-N) voltage (V)

y

Phase to Phase (L-L) voltage (V)

C. Powerr Flow
w 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. A larmss and
d 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).
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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. Inverterr ON/OF
FF:: 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
A . S NMP/HTTP
P Network
k Interface
e 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.
5 Interface
e Card:: The UPS shall have an optional, internally fitted RS-485 interface card that will
B . RS--485
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.
C. D ry
y 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
Importantt Instructions:
1.

While submitting to consultant or customer for tender specifications, 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 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:
General safety requirements for UPS
EMC requirements for UPS
Method of specifying the performance and test requirements
of UPS

EN 62040-1/IEC 62040-1/AS 62040-1
EN 62040-2/IEC 62040-2/AS 62040-2
(Class C3)
EN 62040-3/IEC 62040-3/AS 62040-3
(VFI SS 111)

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:
x

IEC 61000-3-4

x

IEC 61000-4-2, 3, 4, 5, 6, 8, 11

x

EN60950

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

D esign
n 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.

1.3.2

Modess off Operation
n

The UPS shall operate as an on-line reverse transfer system 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
O 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.
C. B attery: 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.

B ypass: 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.

O ff--B attery: 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.
G . 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.
H. Online
e 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.
I.

Common
n 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.

J.

Regen
n 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
e 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:
x

Any altitude within the specified operating range ≤1500m elevation.

x

Any ambient temperature within the specified operating range of 0°C to 40°C

1.3.4

Inputt

A. Voltage: Input/output voltage specifications of the UPS shall be
x

Rectifier AC Input: 380/400/415V, three-phase, four-wire-plus-ground

x

Bypass AC Input: 380/400/415V, three-phase, four-wire-plus-ground

x

AC Output: 380/400/415V, three-phase, four-wire-plus-ground

e Range: 305-478 at full at full load; 228 - 478 at 70% derated load conditions without battery
A . Voltage
discharge
B . Frequency
y Range: 40 - 70Hz
C. Maximum
m Inrush
h Current: UPS inrush current not to exceed 1.5 times rated input current
D . Powerr Factor: Minimum 0.99 from 50 to 100% load with nominal input voltage
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E.

Currentt Distortio
on: < 3% THD at full load input current in double-conversion mode

F.

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

G . Powerr walk--in period: selectable 5 through 30 seconds in 5 seconds intervals

1.3.5

AC Outputt

A. Load Rating: 100% of load rating for any load from 0.5 lagging to 0.5leading
e Regulation: ±1% RMS average for a balanced, three-phase load
B. Voltage
e Adjustmentt Range: ±5% for line drop compensation adjustable by factory service personnel
C. Voltage
D. Frequency
y Regulation: Synchronized with internal clock: ±0.05%
E. Frequency
y synchronization
n window: Synchronized to bypass: Nominal ±5% Hz
m Efficiency: defined as output kW/input kW at rated lagging load power factor; and not less than the
F. S ystem
values listed below
e conversion
n mode:
In Double
95.3% at 100% Load,
>96% at 75-30% Load,
95.6%at 20% load,
In Eco
o mode:: Up to 99%
G . Phase
e Imbalance:
i.

Balanced loads

120° ±1°

ii.

100% unbalanced loads

120° ±1.5°

H. Voltage
e Transientss (average
e off alll three
e phases):
i.

0-100%
% orr 100--0%
Response

Meets IEC 62040-3: 2010 Figure 2 Curve 1, Class 1
Meets ITIC and CBEMA Curve Requirements

i i. 10--100%
% orr 100--10%
Transient Voltage Deviation, RMS
I. O verload
d att Fulll Outputt Voltage:

1.3.6

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

Grounding
g

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:
A . O perating
g Ambientt Temperature
x

UPS:

0°C to 40°C

x

Battery: 25°C ± 3°C

B . Storage/Transportt Ambientt Temperature

x

Storage: -40°C ~ +70°C; transportation: -40°C ~ +70°C

C. Relative
e Humidity
x

0 to 95%, non-condensing

D . Altitude
x

≤ 1500m; derate power by 1% per 100m between 1500m and 3000m

E. Audible
e Noise
e Level
x

70 dBA measured 1m from the surface of the unit
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1.5

SUBMITTALS

1.5.1

P roposall Submittalss

Submittals with the proposal shall include:
x Descriptions of equipment to be furnished, including deviations from these specifications.
x System configuration with single-line diagrams.
x Detailed layouts of customer power and control connections.
x Functional relationship of equipment, including weights, dimensions and heat dissipation.
x Information to allow distribution system coordination.
x Size and weight of shipping units to be handled by contractor.

1.5.2

O rderr Submittalss

Submittals supplied at time of order shall include:
x All the documentation presented with the proposal, per Section 1.5.1 above.
x Detailed installation drawings including all terminal locations.
x Interconnect wiring diagrams showing conduit wiring with terminal numbers for each wire.

1.5.3

U PS
S Delivery
y Submittalss

Submittals upon UPS delivery shall include:
x A complete set of submittal drawings.
x 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

U PS
S Warranty
y

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
y – End
d 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 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

1.7.2
x

F actory
y Testing
g
Before shipment, the manufacturer shall fully and completely test the UPS unit to ensure compliance
with the specification.

x

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.

x

Operational discharge and recharge tests to ensure guaranteed rated performance.

x

System operations such as startup, shutdown and transfers shall be demonstrated.

x

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

Materialss

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.

2.1.2

U PS
S Internall 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

F ield
d Wiring
g

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
n and
d Mounting
g

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

Coolii ng
g

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.

2.2

Equipmentt

2.2.1

U PS
S System
m

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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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

O utputt Protection
n

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

R ec
ctifierr

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 . Inputt Currentt Harmonic
c 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 . D ynamic
c 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.

2.3.2

D C--D C 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.
A . B attery
y 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.
B . B attery
y Equalize
e 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. S top
p Battery
y Charging
g 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 . O vervoltage
e 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.

T emperature--Compensated
d 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.

B attery
y Load
d 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

Inverterr

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 solidstate, capable of providing rated output power and, for increased performance; the inverter shall be a pulsewidth-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 . O verload
d 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.
A . O utputt Frequency
The inverter shall track the bypass continuously, providing the bypass source maintains a frequency of
Nominal ±5% Hz
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B . Phase--t o--Phase
e Balance
The inverter shall provide a phase-to-phase voltage displacement of no worse than ±1.5˚with a 100%
unbalanced load.
C. Inverterr Faultt Sensing
g and
d 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.
D . B attery
y 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
4 Inverterr Bypasss Operation
n
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.
A . S tatic
c Bypasss Switch
h 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 . Manuall Load
d 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. A utomatic
c Load
d 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
y 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 100millisecond 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.

B ack
k-Feed
d 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.

A ctive 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 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.

208

Liebert® APM | Guide Specifications
Liebert® APM | Guide Specifications

2.3.5 D isplayy and
d Controls
A . UPS
S 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.
B . L ogic
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
d 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:
x

Input voltage, line-to-line

x

Input current per phase

x

Input frequency

x

Input Power factor

x

Battery voltage

x

Battery charging/discharging current

x

Output voltage, line-to-line

x

Output frequency

x

Bypass input voltage, line-to-line

x

Bypass input frequency

x

Load current

x

Load real power (kW), total and percentage

x

Load apparent power (kVA), total and percentage

x

Load percentage of capacity

x

Battery temperature, each battery string

x

Battery state of charge

x

Real time efficiency curve

D . Powerr Flow
w 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:
x

AC Input Circuit Breaker (optional)
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x

Battery Circuit Breaker, each breaker connection of complete battery complement, complete
disconnection and partial connection (one or more, but not all breakers open.)

x

Maintenance Bypass Status

E. Main
n Display
y Screen
The following UPS status messages shall be displayed:
x

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

x

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

x

Battery Self-Test (True / False)

x

Input Disconnect (Open / Closed)

x

EPO (True / False)

x

Charger (On / Off)

x

Output Disconnect (Open / Closed)

x

Maint. Disconnect (Open / Closed)

x

Bypass Disconnect (Open / Closed)

x

Inverter (Off / Soft Start / On)

x

Bypass (Normal / Unable to Trace / Abnormal)

x

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

x

Inverter On (Enable / Disable)

F. HMII 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.
G . Eventt 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.
H. B attery
y 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:
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Configure and manage manual battery test.

x

Modify test duration and minimum voltage

x

Start battery test

x

Monitor test status and progression

x

Stop battery test

x

Battery test status
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I. A larms
The following alarm messages shall be displayed:
x

Mains Voltage Abnormal

x

Mains Under voltage

x

Mains Freq. Abnormal

x

Charger Fault

x

Battery Reversed

x

No Battery

x

Parallel Comm. Fail

x

Bypass Unable To Track

x

Bypass Abnormal

x

Inverter Asynchronous

x

Fan Fault

x

Control Power Fail

x

Unit Over Load

x

System Over Load

x

Bypass Phase Reversed

x

Transfer Time-Out

x

Load Sharing Fault

x

Bypass Over Current.

J. Controls
System-level control functions shall be:
x

Start Inverter (and transfer to inverter)

x

Stop Inverter (after transferring to bypass)

x

Startup Screen

x

Battery Test Set Point Adjustment

x

Configure Manual Battery Test

x

Initiate Manual Battery Test

x

System Settings (Time, Date, Language, LCD Brightness, Password, Audio Level)

x

Alarm Silence Command

x

Fault Reset Command

x

ECO mode

K . Manuall Procedures
x

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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2.3.6
x

2.3.7

Self--D iagnostics
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.

R emote
e Monitoring
g and
d Integration
n Capabilitiess

A. 24 X 7 remott e monitoring
g 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 eventdriven 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. Communication
n Cards: The UPS can be equipped with following communication card(s) including:
x

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.

x

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

x

Relay
y card: Dry contact outputs shall be provided for Summary Alarm, Bypass Active, Low Battery and
AC Input Failure.

C. Customerr 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:
x On Generator— Provides selectable choices to enable or disable battery charging, and enable or
disable ECO Mode operation while on generator.
x Transfer to Bypass—Manual command to transfer from inverter operation to static bypass operation.
x Fast Power Off—Emergency Module Off (EPO) command to stop UPS operation.
x Acknowledge Fault—Acknowledge a UPS alarm condition and present faults will be reset.
x Bypass/Inverter Off—Emergency Power Off (EPO) command to stop UPS operation.
x External Maintenance Bypass Breaker (MBB) status (open or closed)

2.3.8

Battery
y 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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2.3.9 Batteryy Plant
The battery plant shall comply with the following specifications:
d Celll Battery
y System
m on
n Rack
k
Valve--Regulated,, Sealed
The battery shall be a lead-acid, sealed maintenance free type with a one-year full warranty
Ratingss
Backup time: ____ minutes
Load kW: ____kW
Racks shall be ____-tier.
Electrolyte
e Immobilization
n
The battery shall utilize absorbent glass mat (AGM) technology to immobilize electrolyte.
A lloyss
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.
Platess
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.
T erminalss
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.
Containerr
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.
Intercelll 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.
Manufacturing
g 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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2.3.10 O ptionall Accessoriess and
d Featuress
A . L oad
d 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.
B . S eismic
c Anchorage
e 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.

A. Visuall Inspection
x Inspect equipment for signs of damage.
x Verify installation per drawings supplied with installation manuals or submittal package.
x Inspect cabinets for foreign objects.
x 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.
x Inspect each battery jar for proper polarity.
x Verify that all printed circuit boards are configured properly.

B. Mechanicall Inspection
x Check all control wiring connections for tightness.
x Check all power wiring connections for tightness.
x Check all terminal screws, nuts and/or spade lugs for tightness.

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

3.2

UNIT STARTUP
x Energize control power.
x Perform control/logic checks and adjust to meet OEM specification.
x Verify DC float and equalize voltage levels.
x Verify DC voltage clamp and overvoltage shutdown levels.
x Verify battery discharge, low battery warning and low battery shutdown levels.
x Verify fuse monitor alarms and system shutdown.
x Verify inverter voltages and regulation circuits.
x Verify inverter/bypass sync circuits and set overlap time.
x Perform manual transfers and returns.
x Simulate utility outage at no load.
x Verify proper recharge.
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3.3

MANUFACTURER’S FIELD SERVICE

A . Service
e 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.
B . Automated
d Site
e 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.
C. Replacementt 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. Maintenance
e 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
G enerall Characteristicss

S upplierss Data
a

A
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

B

System
m Characteristicss
Item

Unit

Specifications

Dimensions,

mm

250kVA – 1000 X 1000 X 2000

W×D×H

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

İ1500 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

N/A

IP20

Vac

380/400/415 (3-phase and sharing neutral with

(60529)
C

Inputt C haracteristicss
Rated AC input voltage

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

Specify

(maximum)
Harmonic current

THDI%

<=3 @Full load

Battery bus voltage

Vdc

Specify

Total Battery Capacity

AH

Specify

A

Specify

distortion
D

Intermediate
e DC
C Circuit

(as per above backup
time)
Max. battery charging
current
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

mV/°C/cl

-3.0 (selectable from 0 to -5.0 around 25°C or

compensation

E

30°C, or inhibit)

Ripple voltage

% V float

≤1

Ripple current

% C10

≤5

UPS
S 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

%

100%

%

±1 (balanced load)

capability
Steady state voltage
stability
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Transient voltage

%

±5

Total harmonic voltage

%

<1 (linear load), <3 (non-linear load)

Synchronization

Hz

Rated frequency ±2Hz

Hz/s

0.6

response

window

Slew rate (max
change rate of
synchronization
frequency)
F

B ypasss Inputt Characteristicss
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

ms

Synchronous transfer: ≤Ŧms

(between bypass and

Asynchronous transfer (default): 20ms

inverter)

(50Hz)

Bypass voltage

%Vac

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

tolerance
Lower limit: -10, -20, -30 or –40, default: -20
Bypass frequency

%

±10 or ±20, default: ±10

tolerance
G

Conformity
y a nd
d S tandardss
General and safety

EN 50091-1-1/IEC 62040-1-1/AS 62040-1-1

requirements for
UPS used in operator
access areas
Electromagnetic

EN 50091-2/IEC 62040-2/AS 62040-2 (C3)

compatibility (EMC)
requirements for
UPS
Method of specifying

EN 50091-3/IEC 62040-3/AS 62040-3

the performance and

(VFI SS 111)

test requirements of
UPS
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RATED POWER
~k:

WEIGHT (kg)
300

1137

1100
2000

1677

1126

LEGEND:

NOTES:
1. PROVIDE CLEARANCE AT THE BACK FOR
UNIMPEDED PASSAGE OF PERSONEL WITH
DOORS FULLY OPENED.
2. THE UNIT USES TOP AND BOTTOM CABLE
ENTRY WITH CABLE-ENTRY PUNCH HOLES
PROVIDED BOTH AT THE TOP AND BOTTOM.
3. ALL WIRING IS TO BE IN ACCORDANCE WITH
NATIONAL AND LOCAL ELECTRICAL CODES.

971

TOP VIEW
600

FRONT VIEW

DIMENSIONAL DWG - UPS

LEGEND:

16

848

1100

1128

611.6

TOP VIEW

BASE VIEW

59.5

2000

800

FRONT VIEW

SIDE VIEW

REAR VIEW

DIMENSIONAL DWG - BATTERY CABINET
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SPM MONITORING MODULE

OUTPUT DISTRIBUTION MODULES

COMPONENT

QUANTITY (pcs)

SPM BRANCH CIRCUIT
MONITORING MODULE

1

OUTPUT POWER
DISTRIBUTION MODULE

0~3

LEGEND:

SWITCH UNIT

1

STATIC BYPASS
MODULE

1

UPS POWER
MODULE

1~5

OUTPUT DISTRIBUTION MODULES

SWITCH UNIT

BYPASS MODULE

POWER MODULES

MAIN STRUCTURE - UPS

A

20

400

LEGEND:

402
2000

30
30

400
400

C

B

52.5

B

A

SIDE VIEW

FRONT VIEW

1032

795.6

DETAIL C

SEC. B-B

BATTERY CABINET STRUCTURE
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LEGEND:

OUTPUT DISTRIBUTION SWITCHES

OUTPUT DISTRIBUTION SWITCHES

INPUT SWITCH

OUTPUT SWITCH
MAINTENANCE BYPASS
SWITCH (LOCKED)

POWER SWITCHES

LIEBERT APM UPS
LEGEND:

MAINTENANCE
BYPASS
SWITCH

STATIC
SWITCH

INPUT
SWITCH

OUTPUT
SWITCH

RECTIFIER

MAXIMUM
FIVE POWER
MODULES

RECTIFIER

INVERTER

INVERTER

CHARGER

BCB

BATTERY
SINGLE LINE DIAGRAM

137

223

Liebert® APM | Installation Size
Liebert® APM | Installation Size

LEGEND:

SPM MONITORING MODULE

OUTPUT TERMINALS

INPUT EARTH TERMINAL

OUTPUT TERMINALS

OUTPUT NEUTRAL BARS
(2 PCS RESPECTIVELY
ON BOTH SIDES)

BATTERY TERMINALS

OUTPUT NEUTRAL BARS
(2 PCS RESPECTIVELY
ON BOTH SIDES)

+

N

-

INPUT TERMINALS

U

V

W

N

A

OUTPUT EARTH TERMINAL

VIEW A
WITH OUTPUT DISTRIBUTION MODULES

BACK VIEW

TERMINAL DETAILS

LEGEND:

OUTPUT TERMINALS

A

N

C

B

VIEW A
WITHOUT OUTPUT DISTRIBUTION MODULES

FRONT VIEW

TERMINAL DETAILS
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Liebert® EXL S1
100kW - 1200kW
Beyond the Power Revolution
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Liebert® EXL S1 from 100 to 1200 kW

Liebert® EXL S1 the New T-free Monolithic UPS Generation Delivering Secure Power and
Maximized Energy Saving
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.

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.

HIGHLIGHTS
y Extraordinary double conversion
efficiency up to 97%
y Dynamic Online mode for
highest availability and up to
99% efficiency
y Intelligent ECO mode efficiency
above 99%
y Intelligent paralleling feature
optimizes efficiency at partial
load
y Maximized active power at unity
power factor
y Compact footprint for optimum
space utilization
y Backward compatibility with
previous 80-NET generation
y Li-ion battery option to adapt to
all scenarios
y Optional integrated backfeed
protection

>2.5
GW

WORLDWIDE

229

Liebert® EXL S1 | Brochure
®
Liebert
EXLEXL
S1 | Brochure
Liebert®
S1 from 100 to 1200 kW

Capacity & Installation Flexibility from 100 kW up to 9.6 MW
kVAr
%

Leading

100
80

Cosφ 0.7

60
40

Flexibility and Compatibility

40

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:

60

20
0

25

50

y Transformer-free design
Cosφ 1
100% kW

75

0%

KVA

20

Cosφ 0.4
Lagging

y Output Power Factor up to 1
y No power derating from 0.4 lagging to
0.7 leading
y Optimum space/power ratio

4

230

y Full IGBT three-level NPC2
topology
y Excellent input performances:
y - PF > 0.99
y - THDi < 3%
y Automatic output power upgrade
of up to +10%

80
100

Maximized active power, high
efficiency and complete
compatibility for modern, mission
critical IT loads.
Features and Performance

VA
%K
100

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.

10

Liebert® EXL S1 features a transformerfree 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.

Figure 8: Power Factor Output Diagram

y Three and four wire electrical
compatibility
y Centralized and distributed
parallel capabilities
y Seismic compliance
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Improved Efficiency
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.

Liebert EXL S1 levels of efficiency and
consequent electricity cost savings can
be attribuited to:
y Latest generation IGBT
y Adoption of a three-level NPC2
topology for both rectifier and inverter
y DC controlled fan speed
y Intelligent paralleling mode
y 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.

Manual Bypass
Static Bypass

Manual Bypass

Manual Bypass
Static Bypass

Power
interface

Rectifier

The dynamic online mode ensures Class
1 output performance under most
stringent conditions:
y Network fault (voltage variation, high/
low impedance mains failures)
y Load fault (short circuit downstream of
the UPS)
y 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.

Power
interface

Rectifier

Inverter

LOAD

Batteries

Static Bypass

Power
interface

Rectifier

Inverter

Inverter
LOAD

LOAD

Batteries

Batteries

Maximum Power Control (VFI)

Maximum Energy Saving (VFD)

Dynamic Online, High Efficiency &
Power Conditioning (VI)

Provides the highest level of power
conditioning and protects the load
from all electrical network disturbances.

Detects when conditioning is not
required and allows the energy flow to
passthrough he bypass line.

Compensates the load THDi, PF and
main sags and swells, ensuring fast
transfer output performance.

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.

TYPICAL FUNCTIONING MODES OF A UPS SYSTEM

DOUBLE CONVERSION MODE (VFI)
Maximum Availability with Class 1 UPS
Highest level of energy up to 97%

ECO MODE (VFD)
Can’t ensure perfect power quality
Above 99% Efficiency

NEW CONTROL MODE

DYNAMIC ONLINE MODE
(VI with VFI support)
Maximum Availability with Class 1 UPS
Up to 99% Efficiency

5
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Intelligent Paralleling
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 lifespan 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.

33%
Four units at 33% load each = 96%
efficiency.

65%
Liebert EXL S1 Intelligent
Paralleling: two units at 65% load
each = 96.8% efficiency

6
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Efficiency (%)
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85%
80%
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Liebert EXL S1 AC/AC efficiency with Intelligent Paralleling feature
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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.

AC Bypass
AC
Mains

AC
Mains

AC
Mains

AC
Mains

AC
Mains

AC
Mains

AC
Mains

AC
Mains

Load

Liebert EXL S1 distributed parallel configuration, with 8 UPS units in parallel

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.

AC
Bypass

AC
Mains

AC
Mains

AC
Mains

AC
Mains

AC
Mains

AC
Mains

AC
Mains

AC
Mains

MSS

Load

Liebert EXL S1 centralized parallel configuration, with MSS plus 8 UPS units in parallel
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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.

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.

8
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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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Reduced TCO

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.

97%

CO2

Double Conversion

950 tons

Efficiency

of CO2 saved every year

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:
y Zero impact on upstream
infrastructure
y Perfect compatibility with modern
mission critical loads
y Enhanced performances for maximum
energy saving
y CO2 emission reduction
y Maximum system flexibility for all
installations
y Reduced TCO

9
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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.
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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:

FAC

Y
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Proactive Analysis

Reporting

From Vertiv LIFE Services centers, our
experts proactively analyze the data and
trends of your equipment, to recommend
actions to ensure their best performance.

You will receive a comprehensive report
detailing the working order of your
equipment and its operational
performance.

Minimized Total Cost of Ownership
of Your Equipment

Constant monitoring of UPS parameters,
thus maximizing the system’s availability.

First Time Fix Rate

Fast Incident Response

Pro-active monitoring and data
measuring ensure that when our
customer engineers are dispatched
on-site, they arrive prepared for first
time resolution.

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.

10
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The continuous monitoring of all
relevant parameters in turn maximizes
unit performance, reduces on-site
maintenance and extends the life of
your equipment.

Uptime Assurance

24/7
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Customer Monitoring Interfaces
LCD Touch Screen Features
y High security access with separate
password levels for users and service
engineers
y User-friendly graphical interface
y Single-line mimic diagram showing
system status
y Dedicated warning/fault and event log
page used to monitor USP status and
important events
y 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:
y The integration of UPS with Building
Monitoring and Automation Systems
via MODBUS RTU, MODBUS/TCP or
JBUS protocols
y The integration of UPS in Network
Management Systems through SNMP
protocol
y 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:
y Condition based system state
recording
y Alarm event exporting to disk
y SMTP email
y Execution of external program
y 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.

VERTIV™ TRELLIS™
PLATFORM
Vertiv’s Trellis platform is a realtime 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.

12
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Customer Experience Center
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.

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:
y Demo - carried out on new products
to demonstrate UPS performance
y Standard - validation test showing
UPS standard technical performances
in compliance with UPS catalogue and
IEC 62040-3 standards
y Customized - session tailored to
validating customer’s specific technical
performance needs.

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

13
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Liebert® EXL S1 Specifications
Technical Specifications
UPS Rating (kVA)

100

120

160

200

300

400

500

600

800

1000

Output active power at 35 °C*(kW)

100

120

160

200

300

400

500

600

800

1000

1200
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% (%)
y
y

±1

static
Complies with IEC/EN 62040-3, Class 1

dynamic

Output frequency stability
y

synchronized with bypass mains (%)

y

synchronized with internal clock (%)

±2 (1, 2, 3, 4, 5 selectable)
±0.1

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
65

Noise @ 1 metre as per ISO 3746 (dBA ± 2dBA)

67

64 dBA @partial
load

71

65 dBA @partial load

Parallel configuration

76

78

70 dBA @partial load 72 dBA @partial load

up to 8 units in parallel

Access
y
y
y

69

Front and Top (no rear access required)

VFI efficiency
Dynamic Online (VI) efficiency
VFD efficiency

up to 97%
up to 99%
above 99%

Dimension and Weight
Height (mm)
Width (mm)

1950
500

750

1000

Depth (mm)
Net Weight (kg)

1250

1600

2000

2650

990

1135

1550

2275

900
370

510

725

*Conditions apply
14
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Data Center Infrastructure for Large Applications
Static Transfer Switch
Liebert® CROSS
y Ensures redundant power
for critical loads, switching
between two independent
power sources
y Solid-state transfer switch
available as 2/3/4P
versions with full PF range
to guarantee compatibility
with all load types

4
7

4

y Extremely reliable and
flexible architecture.

1
6
4

7

5

3 1
UPS

2

Liebert® Trinergy™ Cube 3.4 MW
y Highest average operating efficiency in the
industry: 99%, with dynamic online mode
y Unprecedented levels of installation
flexibility
y Hot scalability up to 3.4 MW.

Remote Diagnostics
Vertiv™ LIFE™ Services
Remote Diagnostic and
Preventive Monitoring

4

With Vertiv LIFE Services
you will benefit from:
y Uptime assurance

Liebert® EXL S1 1200 kW
y Three-level double conversion efficiency of
up to 97% plus intelligent paralleling
y Dynamic online mode (VI) efficiency up to
99%
y Intelligent ECO mode (VFD) efficiency
above 99%
y Enhanced energy density and compact
footprint
y Parallel system configuration up to 8 units
with both centralized and distributed
parallel capabilities.

y First time fix rate
y Proactive analysis
y Minimized total cost of
ownership of your
equipment
y Fast incident response
y Reporting.

Liebert APM 600 kW
y Versatile and modular UPS for row and
room applications
y Designed to operate with a maximum
energy efficiency of up to 96.3%
y Hot- swappable power modules
y Flexible configuration with 30 kW and 50 kW
power module capacities.

1

AC Power

3

Power Switching
& Controls

5

Racks & Integrated Cabinets

2

Infrastructure Management
& Monitoring

4

Thermal Management

6

Surge Protection

7

DC Power
15
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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:
x
Low Voltage Directive 2014/35/UE
x
EMC Directive
2014/30/EU
The manufacturer shall demonstrate conformity with the UPS harmonised standards and directives EN 620401: 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:
x Rectifier & Booster with IGBT
x IGBT Battery Charger
x IGBT Inverter
x Static switch
x 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:
x
recharge the batteries taking the power from the DC BUS when the main is present;
x
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:
x
x
x
x

3.4

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.

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 lowpass 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:
x
x
x
x

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:
x Actual conditions
x Historical conditions
x 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:
x
x

Controlled three-phase power supply ideal for the load
Controlled battery charging
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x
x
x

4.6

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

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:
x 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.)
x Have serial and LAN connection ports for compatibility and communication with special peripheral
units and remote connections
x Be able to support remote graphic measurement and signalling software
x Be able to interface with a Building Monitoring System (BMS) using SNMP or Modbus protocols
x 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
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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:
x Continuous monitoring and control of the performance of end-user UPS
x Bi-directional communications between end-user UPS, Authorised Service Centre and its authorised
field service engineers
x Unique ETSTM function for locating and eliminating the most common UPS functional faults
x Automatic call out of service engineers in the event of anomalous UPS functioning (even at night and
during public holidays)
x Possibility of using graphic software for remote in-depth analysis and control
x 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)
Input voltage range w/o battery discharge
(V)

400 (3Ph or 3Ph + N)
200(4) to 460

Nominal frequency
(Hz)
Power factor @ nominal load & nominal input
conditions (2)
Input current distortion @ nominal input
conditions& max input current (2) (5)
(%)
Walk in/Soft start
(seconds)
Rectifier Hold-Off
(seconds)
Inrush current / Imax input
BATTERY

50 (60 selectable)


15 (1 to 90 selectable)
10 (1 to 90 selectable)


Permissible battery voltage range
(V)
Recommended no. of cells:
- VRLA

396 to 700

240-300

- WET

240-300

- NiCd

375-468

Float voltage for VRLA @ 20°C
(V/cell)
End cell voltage for VRLA
(V/cell)
VRLA float voltage temperature compensation
DC ripple current in float mode for a 10 min
autonomy as per VDE0510
Float Voltage stability in steady state
condition
DC ripple voltage without battery
(%)
Optimum battery temperature

1.65
-0.11% per °C
<0.05C10


(%)


(°C)

Battery recharge current setting range for 240
cells @ nominal output power (2)
(A)
Battery recharge current setting range for 264
cells @ maximum output power (2)
(PF=1)
(A)
Battery Switch
INVERTER OUTPUT
Nominal apparent power
(kVA)
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2.27

15 to 25
Up to 27

Up to 33

Up to 44

Up to 55

Up to 8

Up to 10

Up to 13

Up to 17

Not included
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120

160

200
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Nominal active power
(kW)
Nominal output current
(A)
Maximum output power @35°C
(kW)
Overload capacity (6)
Short circuit current for 200ms
Nominal output voltage
(V)
Nominal output frequency
(Hz)
Voltage stability in steady state condition for
input (AC & DC) variations and step load (0 to
Nominal load)
(%)
Voltage stability in dynamic condition for input
variation (AC & DC) and step load
(%)
Voltage stability in steady state with nominal
load imbalance (0, 0, 100)
(%)
Output frequency stability
- synchronized with bypassline
(%)
- synchronized with internal clock
(%)
Frequency slew
rate
(Hz/sec)
Output voltage distortion at nominal linear load

90

108

144

180

144

173

231

289

100

120

160

200

110% continuous, 125% for 10 mins, 150% for 1 min
2.2In
400 (3ph or 3ph + N)
50 (60 selectable)

±1

Complies with IEC/EN 62040-3, Class 1

±3

±2 Default (2, 3, 4, 5 selectable)
±0.1
<1 Default (selectable up to 5)
<1.5

(%)
Output voltage distortion @ reference non
linear load as for IEC/EN 62040-3
(%)
Load crest factor handled without derating the
ups
(Ipk/Irms)
Phase angle precision with balanced loads
(degrees)
Phase angle precision with 100% unbalanced
loads
(degrees)
STATIC BYPASS
Nominal bypass voltage(3)
(V)
Nominal frequency
(Hz)
Frequency range
(%)
Voltage range
(%)
Maximum overload capacity
- 125%
- 150%
- 700%
- 1000%

<5
3:1
±1
±3

400 (3ph or 3ph + N)
50/60 (selectable)
±1 (2, 3, 4 selectable)
±10 (5 to 15 selectable)
10 min.
1 min.
600 ms
100 ms
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SCR
I2t @ Tvj=125°C; 10ms
2
(kA s)
SCR
ITSM @ Tvj=125°C; 10ms
(A)
Bypass fuses (7)

Prospective short circuit current (7) (8) Icp
(kA)
Transfer time whit inverter synchronous to
bypass:
- Inverter to Bypass
(ms)
- Bypass to Inverter
(ms)
- Dynamic online to Inverter
(ms)
Default transfer delay time (inverter to bypass)
with inverter not synchronous to Bypass
(ms)
MAINTENANCE BYPASS
Manual Maintenance Bypass
SYSTEM DATA
AC/AC efficiency in VFI mode without charging
current @ nominal input conditions(1)(2) with
resistive load:
- 25% load
- 50% load
- 75% load
- 100% load
AC/AC efficiency in Intelligent ECO mode
without charging current @ nominal input
conditions(1)(2) with maximum resistive load:
AC/AC efficiency with dynamic online (VI)
without charging current @ nominal input
conditions(1)(2) with maximum resistive load:
Heat dissipation @ nominal input conditions
and nominal output load:
- Float mode VFI
(kW)
(Btu/h
)

- ECO
(kW)
(Btu/h)
Noise @ 1 metre as per ISO 3746 (dBA ±
2dBA)
Protection degree with open doors
Mechanical dimensions:
- Height
(mm)
- Width
(mm)
- Depth
(mm)
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125

320

5000

8000

500A, aR class
I2t 94 kA2s
(@400V)
Prearc 26 kA2s

630A, aR class
I2t 138 kA2s
(@400V)
Prearc 40 kA2s
35

no break
<2ms
<0.5ms
Complies with IEC/EN 62040-3, Class 1
20

Included

96.4%
96.8%
96.7%
96.3%
Up to 99.2%
Up to 98.9%

3.5

4.1

5.5

6.9

11800

14100

18900

23600

0.8

1.0

1.3

1.6

2752

3302
65
64 dBA @ partial load

4403
5503
66
68
65 dBA @ partial load
IP 20

1950
500

750
900
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No. of cabinets
Frame colour
(RAL scale)
Net Weight
(kg)
Floor area (depth without handle: 830mm)
(m2)
Floor loading (kg/m2)
Cable entry
Access
Cooling

1
7021
360

510

0.45

0.68

800
750
Bottom (Top entry available as an option)
Front and Top
Forced Ventilation, front air intake, top air outlet

ENVIRONMENTAL
Location
Operating Temperature
(°C)
Maximum relative humidity @ 20°C (non
condensing)
Max altitude above sea level without
derating
Immunity to electrical interference
EMC Class

Indoor (free from corrosive gases and conductive
dust)
0-40
(%)
(m)

up to 95
1000 (for higher altitudes complies with IEC/EN
62040-3)
IEC / EN 62040-2
IEC / EN 62040-2 Class C3

253

Liebert® EXL S1 | Guide Specifications
Liebert® EXL S1 | Guide Specifications

Liebert EXL S1 300 – 500 kVA Technical specification
300

400

500

PRIMARY INPUT
Nominal voltage (3)
(V)
Input voltage range w/o battery discharge
(V)

400 (3Ph or 3Ph + N)
200(4) to 460

Nominal frequency
(Hz)
Power factor @ nominal load & nominal input
conditions (2)
Input current distortion @ nominal input
conditions& max input current (2) (5)
(%)
Walk in/Soft start
(seconds)
Rectifier Hold-Off
(seconds)
Inrush current / Imax input

50 (60 selectable)


15 (1 to 90 selectable)
10 (1 to 90 selectable)


BATTERY
Permissible battery voltage range
(V)
Recommended no. of cells:
- VRLA

396 to 700

240-300

- WET

240-300

- NiCd

375-468

Float voltage for VRLA @ 20°C
(V/cell)
End cell voltage for VRLA
(V/cell)
VRLA float voltage temperature compensation
DC ripple current in float mode for a 10 min
autonomy as per VDE0510
Float Voltage stability in steady state
condition
)
DC ripple voltage without battery
(%)
Optimum battery temperature

2.27
1.65
-0.11% per °C
<0.05C10


(%


(°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)
Battery Switch
INVERTER OUTPUT

Up to 25

Up to 34

Up to 42
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Nominal apparent power
(kVA)
Nominal active power
(kW)
Nominal output current
(A)
Maximum output power @35°C
Overload capacity (6)

(kW)

Short circuit current for 200ms
Nominal output voltage
(V)
Nominal output frequency
(Hz)
Voltage stability in steady state condition for
input (AC & DC) variations and step load (0 to
Nominal load)
(%)
Voltage stability in dynamic condition for input
variation (AC & DC) and step load
(%)
Voltage stability in steady state with nominal
load imbalance (0, 0, 100)
(%)
Output frequency stability
- synchronized with bypassline

300

400

500

270

360

450

433

577

722

300
400
500
110% continuous, 125% for 10 mins, 150% for 1 min
2.2In
400 (3ph or 3ph + N)
50 (60 selectable)
±1

Complies with IEC/EN 62040-3, Class 1

±3

±2 Default (2, 3, 4 , 5 selectable)

(%)
- synchronized with internal clock
(%)
Frequency slew
rate
(Hz/sec)
Output voltage distortion at nominal linear load
(%)
Output voltage distortion @ reference non
linear load as for IEC/EN 62040-3
(%)
Load crest factor handled without derating the
ups
(Ipk/Irms)
Phase angle precision with balanced loads
(degrees)
Phase angle precision with 100% unbalanced
loads
(degrees)
STATIC BYPASS
Nominal bypass voltage(3)
(V)
Nominal frequency
(Hz)
Frequency range
(%)
Voltage range
(%)
Maximum overload capacity
- 125%

±0.1
<1 Default (selectable up to 5)
<1.5
<5
3:1
±1
±3

400 (3ph or 3ph + N)
50/60 (selectable)
±1 (2, 3, 4 selectable)
±10 (5 to 15 selectable)

10 min.
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- 150%

1 min.

-700%
-1000%
SCR
I2t @ Tvj=125°C; 10ms
2
(kA s)
SCR
ITSM @ Tvj=125°C; 10ms
(A)
Bypass fuses (7)

600 ms
100 ms
1201
15500
1250A, aR class
I2t 860 kA2s
(@400V)
prearc 355 kA2s
50

Prospective short circuit current (7) (8) Icp
(kA)
Transfer time whit inverter synchronous to
bypass:
- Inverter to Bypass
(ms)
- Bypass to Inverter
(ms)
- Dynamic online to Inverter
(ms)
Default transfer delay time (inverter to bypass)
with inverter not synchronous to Bypass
(ms)
MAINTENANCE BYPASS
Manual Maintenance Bypass
SYSTEM DATA
AC/AC efficiency in VFI mode without charging
current @ nominal input conditions(1)(2) with
resistive load:
- 25% load
- 50% load
- 75% load
- 100% load
AC/AC efficiency in Intelligent ECO mode
without charging current @ nominal input
conditions(1)(2) with maximum resistive load:
AC/AC efficiency with Dynamic Online without
charging current @ nominal input
conditions(1)(2) with maximum resistive load:
Heat dissipation @ nominal input conditions
and nominal output load:
- Float mode VFI
(kW)
(Btu/h
)
- ECO
(kW)
(Btu/h)
Noise @ 1 metre as per ISO 3746 (dBA ±
2dBA)
Protection degree with open doors
Mechanical dimensions:
- Height
(mm)
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no break
<2ms
<0.5ms
Complies with IEC/EN 62040-3, Class 1
20

Included

96.4%
96.8%
96.7%
96.3%
Up to 99.2%

Above 98.9%

10.4
35400

13.8
47200

17.3
59000

2.4

3.2

4.0

8255
69

11007
71
65 dBA @ partial load
IP 20

13759
73

1950
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Liebert EXL S1
- Width
(mm)
- Depth
(mm)
No. of cabinets
Frame colour
(RAL
scale)
Net Weight
(kg)
Floor area (depth without handle: 830mm)
(m2)
Floor loading (kg/m2)
Cable entry
Access

1000

1250
900
1
7021

725

990

0.90

1.13

806
880
Bottom (Top entry available as an option)
Front and Top

Cooling

Forced Ventilation, front air intake, top air outlet
ENVIRONMENTAL

Location
Operating Temperature
(°C)
Maximum relative humidity @ 20°C (non
condensing)
)
Max altitude above sea level without
derating
Immunity to electrical interference
EMC Class

Indoor (free from corrosive gases and conductive dust)
0-40
up to 95
(%
1000 (for higher altitudes complies with IEC/EN 62040-3)
(m)
IEC / EN 62040-2
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)
Input voltage range w/o battery discharge
(V)
Nominal frequency

400 (3Ph or 3Ph + N)
200(4) to 460
(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)
Rectifier Hold-Off
(seconds)
Inrush current / Imax input



15 (1 to 90 selectable)
10 (1 to 90 selectable)


BATTERY
Permissible battery voltage range
(V)
Recommended no. of cells:
- VRLA

396 to 700

240-300

- WET

240-300

- NiCd

375-468

Float voltage for VRLA @ 20°C
(V/cell)
End cell voltage for VRLA
(V/cell)
VRLA float voltage temperature compensation
DC ripple current in float mode for a 10 min
autonomy as per VDE0510
Float Voltage stability in steady state
condition
)
DC ripple voltage without battery
(%)
Optimum battery temperature

2.27
1.65
-0.11% per °C
<0.05C10


(%


(°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)
Battery Switch
INVERTER OUTPUT

Up to 48

Up to 53

Up to 80

Up to 85
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Nominal apparent power
(kVA)
Nominal active power
(kW)
Nominal output current
(A)
Maximum output power @35°C
Overload capacity (6)

(kW)

600

800

1000

1200

540

720

900

1080

866

1155

1443

1732

600
800
1000
1200
110% continuous, 125% for 10 mins, 150% for 1 min

Short circuit current for 200ms
Nominal output voltage
(V)
Nominal output frequency
(Hz)
Voltage stability in steady state condition for
input (AC & DC) variations and step load (0 to
Nominal load)
(%)
Voltage stability in dynamic condition for input
variation (AC & DC) and step load
(%)

2.2In
400 (3ph or 3ph + N)
50 (60 selectable)
±1
Complies with IEC/EN 62040-3, Class 1

Voltage stability in steady state with nominal
load imbalance (0, 0, 100)
(%)
Output frequency stability

±3

- synchronized with bypassline

±2 Default (2, 3, 4, 5 selectable)

(%)
- synchronized with internal clock
(%)
Frequency slew rate
(Hz/sec)
Output voltage distortion at nominal linear load

±0.1
<1 Default (selectable up to 5)
<1.5

(%)
Output voltage distortion @ reference non
linear load as for IEC/EN 62040-3
(%)
Load crest factor handled without derating the
ups
(Ipk/Irms)
Phase angle precision with balanced loads
(degrees)
Phase angle precision with 100% unbalanced
loads
(degrees)
STATIC BYPASS
Nominal bypass voltage(3)
Nominal frequency
Frequency range
Voltage range
(%)
Maximum overload capacity

<5
3:1
±1
±3

(V)
(Hz)
(%)

400 (3ph+ N + PE) or 400 (3ph + PE)
50/60 (selectable)
±1 (2, 3, 4 selectable)
±10 (5 to 15 selectable)

- 125%

10 min.

- 150%

1 min.

-700%
-1000%
SCR
I2t @ Tvj=125°C; 10ms
2
(kA s)

600 ms
100 ms
1201

1200

5611
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SCR
ITSM @ Tvj=125°C; 10ms
Bypass fuses (7)

(A)

15500
1250A, aR
class
I2t 860 kA2s
(@400V)
Prearc 355
kA2s

Prospective short circuit current (7) (8) Icp
(kA)
Transfer time with inverter synchronous to
bypass:
- Inverter to Bypass
(ms)
- Bypass to Inverter
(ms)
- Dynamic online to Inverter
(ms)
Default transfer delay time (inverter to bypass)
with inverter not synchronous to Bypass (ms)
MAINTENANCE BYPASS
Manual Maintenance Bypass
SYSTEM DATA
AC/AC efficiency in VFI mode without charging
current @ nominal input conditions(1)(2) with
resistive load:
- 25% load
- 50% load
- 75% load
- 100% load
AC/AC efficiency in Intelligent ECO mode
without charging current @ nominal input
conditions(1)(2) with maximum resistive load:
AC/AC efficiency with Dynamic Online without
charging current @ nominal input conditions(1)(2)
with maximum resistive load:
Heat dissipation @ nominal input conditions
and nominal output load:
- Float mode VFI
(kW)
(Btu/h)
- ECO
(kW)
(Btu/h)
Noise @ 1 metre as per ISO 3746 (dBA ±
2dBA)
Protection degree with open doors
Mechanical dimensions:
- Height
(mm)
- Width
(mm)
- Depth
(mm)
No. of cabinets
Frame colour
(RAL
scale)
Net Weight
(kg)
Floor area (depth without handle: 830mm)
(m2)
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15500
1400A, aR
class
I2t 1250 kA2s
(@400V)
Prearc 370
kA2s
100

33500
2000A aR class
I2t 3100 kA2s
(@400V)
Prearc 1150 kA2s

no break
<2ms
<0.5ms
Complies with IEC/EN 62040-3, Class 1
20

Not included

96.4%
96.6%
96.5%
96.1%
Up to 99.1%

Up to 98.7%

21.9
74780
4.8
16510

29.2
99700
7.3
24791

36.5
124600
9.1
30988

76
70 dBA @ partial load

43.8
149500
10.9
37186

78
72 dBA @ partial load
IP 20

1950
1600

2000

2650
900

1

1
7021

1134

1550

2155

1.44

1.8

2.39
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Floor loading (kg/m2)
Cable entry
Access

788

861

902

Top/Bottom
Front and Top

Cooling

Forced Ventilation, front air intake, top air outlet
ENVIRONMENTAL

Location
Operating Temperature
(°C)
Maximum relative humidity @ 20°C (non
condensing)
)
Max altitude above sea level without
derating
)
Immunity to electrical interference
EMC Class

Indoor (free from corrosive gases and conductive dust)
0-40
up to 95
(%
1000 (for higher altitudes complies with IEC/EN 62040-3)
(m
IEC / EN 62040-2
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)
Bypass/Output
AC Output Current

Rectifier AC Input Current

UPS Rating
Input/Output
Voltage, VAC

External Breaker
Nominal Maximum
Trip Amp
(100% Rated)

Battery

Nominal

External Breaker
Trip Amp
(100% Rated)

Nominal
VDC

Maximum
Current
at EOD

External
Breaker
Trip Amp

Maximum
Heat
Efficiency Efficiency
Dissipation Cooling Air,
AC-AC
DC-AC
CFM
Full Load,
100%
100%
BTU/H

kVA

KW

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

NOTES:
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.

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.

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

13. If the UPS is fed from an automatic transfer switch,
the UPS can transfer to and from an alternate outof-phase source in double-conversion mode without
applying a break-before-make delay to the automatic
transfer switch operation.
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SITE PLANNING DATA – LIEBERT® EXL™ S1
Dimensions and Weights—with and without Options
UPS Rating
kVA

Kw

400/500

400/500

400/500

400/500

Input/Output
Voltage, VAC

Installed Options
Back-feed
Disconnect (BFD)

Bypass (Sharing)
Inductors

Common Mode
Choke

415

—

—

—

415

X

—

—

Dimensions, WxDxH, in. (mm)
63.0 x 36.0 x 79.1
(1600 x 914 x 2009)

Approximate Weight Unpackaged,
lb (kg)
2450 (1111)
2749 (1247)

74.8 x 36.0 x 79.1
(1900 x 914 x 2009)

400/500

400/500

415

—

X

—

400/500

400/500

415

X

X

—

2749 (1247)

500/600

500/600

480

—

—

—

500/600

500/600

480

X

—

—

500/600

500/600

480

—

X

—

500/600

500/600

480

X

X

—

625/750/800

625/750/800

480

—

—

—

625/750/800

625/750/800

480

X

—

—

4258 (1931)

625/750/800

625/750/800

480

—

X

—

4428 (2008)

625/750/800

625/750/800

480

—

—

X

625/750/800

625/750/800

480

X

X

—

625/750/800

625/750/800

480

X

—

X

5096 (2311)

625/750/800

625/750/800

480

—

X

X

5457 (2475)

2850 (1293)
63.0 x 36.0 x 79.1
(1600 x 914 x 2009)

2450 (1111)
2749 (1247)

74.8 x 36.0 x 79.1
(1900 x 914 x 2009)

2749 (1247)
2850 (1293)

78.8 x 36.0 x 79.1
(2002 x 914 x 2009)

3508 (1591)

4787 (2171)
109.3 x 36.0 x 79.1
(2776 x 914 x 2009)

4558 (2067)

625/750/800

625/750/800

480

X

X

X

1000/1100/1200

1000/1100/1200

480

—

—

—

5665 (2569)

1000/1100/1200

1000/1100/1200

480

X

—

—

5116 (2321)

1000/1100/1200

1000/1100/1200

480

—

X

—

5286 (2398)

1000/1100/1200

1000/1100/1200

480

—

—

X

1000/1100/1200

1000/1100/1200

480

X

X

—

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)

104.5 x 36.0 x 79.1
(2564 x 914 x 2009)

4667 (2117)

5645 (2561)
128.1 x 36.0 x 79.1
(3254 x 914 x 2009)

5416 (2457)

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.
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SITE PLANNING DATA – LIEBERT® EXL™ S1
One-line Diagram

MAINTENANCE BYPASS PANELBOARD / SWITCHBOARD
(Furnished by Others)

3

BYPASS
AC INPUT
3 OR 4 WIRE + GND

2

5

MBB
MIB

AC OUTPUT
3 OR 4 WIRE + GND

MODULE AC OUTPUT
3 OR 4 WIRE + GND
UPS CABINET

I/O CABINET
4

BYPASS
AC INPUT
3 OR 4 WIRE + GND

3
OpƟonal Back Feed
Disconnect (BFD)

4

RECTIFIER
AC INPUT
3 WIRE + GND

5

1

OpƟonal
Sharing
Inductor

OpƟonal Single
Input Jumper
OpƟonal
Common
Mode Choke

The following values are the highest current
that the UPS will supply to an HRG system.

HRG Compatibility
UPS Modules

5

BaƩery
System

6

6

2 WIRE + GND

MBO

HRG Current Rating,
A

1

3

2

6

3

9

4

11

5

14

6

17

7

20

8

23

The EXL™ S1 is compatible with high-resistance ground systems. Contact your Vertiv representative for details.

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.
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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

Rectifier AC Input Current

Apparent
Power
(kVA)

Real
Power
(kW)

Input/Output
Voltage
(Vac)

Nominal
(A)

Maximum
(A)

External
Breaker
Trip
(100%
Rated)
(A)

100
120
160
200
300
400
500
600
800
1000
1200

90
108
144
180
270
360
450
540
720
900
1080

400
400
400
400
400
400
400
400
400
400
400

135
162
216
270
405
540
674
811
1081
1352
1622

158
189
252
315
473
630
788
950
1250
1575
1900

175
200
300
350
500
700
800
1000
1400
1600
2000

Bypass AC Input / UPS AC
Output Current

Nominal
(A)
144
173
231
289
433
577
722
866
1155
1443
1732

Battery (240 Cells)

Maximum
(A)

External
Breaker
Trip
(100%
Rated)
(A)

159
191
254
318
476
635
794
953
1270
1588
1905

175
200
300
350
500
700
800
1000
1400
1600
2000

Battery (264 Cells)

Nominal
Voltage
(Vdc)

Max.
Current
at EOD
(A)

External
Breaker
Trip
(100%
Rated)
(A)

480
480
480
480
480
480
480
480
480
480
480

235
281
376
468
705
936
1170
1403
1871
2351
2807

250
300
400
500
800
1000
1250
1600
2000
2500
3000

Nominal
Voltage
(Vdc)

Max.
Current
at EOD
(A)

External
Breaker
Trip
(100%
Rated)
(A)

Eff.
AC-AC
100%
Load

Eff.
DC-AC
100%
Load

Max. Heat
Dissipation
Full Load
(kW)

Cooling
Air
(m3/h)

528
528
528
528
528
528
528
528
528
528
528

214
255
342
425
641
851
1063
1276
1701
2138
2552

225
300
350
450
700
900
1250
1400
2000
2500
3000

ш96,3%
ш96,3%
ш96,3%
ш96,3%
ш96,3%
ш96,3%
ш96,3%
ш96,1%
ш96,1%
ш96,1%
ш96,1%

ш95,5%
ш96,0%
ш95,5%
ш96,0%
ш95,5%
ш96,0%
ш96,0%
ш96,0%
ш96,0%
ш95,5%
ш96,0%

3,5
4,1
5,5
6,9
10,4
13,8
17,3
21,9
29,2
36,5
43,8

1261
1261
1261
1261
2522
2522
3153
3700
4529
6794
6794

NOTES:
1.

2.

3.
4.
5.

6.
7.

8.

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.
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).
Nominal AC output current (considered continuous) is
based on full rated output load.
Bypass AC input current (considered continuous) is based
on full rated output load.
VertivTM recommends that feeder protection (by others)
for the rectifier AC input and the bypass AC input be
provided by separate overcurrent protection devices.
UPS output load cables must be run in separate conduit
from input cables.
Grounding conductors and neutral conductors to be sized
per IEC 60364-5-54:2011 and per national wiring
standards.
All wiring is to be in accordance with national and local
electrical codes.

9.

10.

11.
12.

13.

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.
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
If Rectifer/Bypass AC Input is wired for 3ph + PE, AC
Output must be wired for 3ph + PE.
Control wiring and power cables must be run in separate
conduits. Control wiring must be stranded tinned
conductors.
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 100500kVA 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

Bypass AC Input / UPS AC Output
Current

Rectifier AC Input Current

Apparent
Power
(kVA)

Real
Power
(kW)

Input/Output
Voltage
(Vac)

Nominal
(A)

100
120
160
200
300
400
500
600
800
1000
1200

100
120
160
200
300
400
500
600
800
1000
1200

400
400
400
400
400
400
400
400
400
400
400

150
180
240
300
450
600
749
901
1202
1502
1802

Maximum
(A)

External
Breaker
Trip
(100%
Rated) (A)

Nominal
(A)

Maximum
(A)

External
Breaker
Trip
(100%
Rated)
(A)

158
189
252
315
473
630
788
950
1250
1575
1900

175
200
300
350
500
700
900
1000
1400
2000
2000

144
173
231
289
433
577
722
866
1155
1443
1732

159
191
254
318
476
635
794
953
1270
1588
1905

175
200
300
350
500
700
900
1000
1400
2000
2000

Battery (264 Cells)

Nominal
Voltage
(Vdc)

Max.
Current at
EOD
(A)

External
Breaker Trip
(100%
Rated)
(A)

Eff.
AC-AC
100%
Load

Eff.
DC-AC
100%
Load

Max. Heat
Dissipation
Full Load
(kW)

Cooling
Air
(m3/h)

480
480
480
480
480
480
480
480
480
480
480

261
312
418
520
784
1040
1299
1559
2079
2613
3119

300
350
450
600
900
1250
1400
2000
2500
3000
4000

ш96,3%
ш96,3%
ш96,3%
ш96,3%
ш96,3%
ш96,3%
ш96,3%
ш96,1%
ш96,1%
ш96,1%
ш96,1%

ш95,5%
ш96,0%
ш95,5%
ш96,0%
ш95,5%
ш96,0%
ш96,0%
ш96,0%
ш96,0%
ш95,5%
ш96,0%

3,7
4,5
6,0
7,5
11,1
14,8
18,5
23,4
31,2
39,0
46,8

1261
1261
1261
1261
2522
2522
3153
3700
4529
6794
6794

NOTES:
1.

2.

3.
4.
5.

6.
7.

8.

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.
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).
Nominal AC output current (considered continuous) is
based on full rated output load.
Bypass AC input current (considered continuous) is based
on full rated output load.
VertivTM recommends that feeder protection (by others)
for the rectifier AC input and the bypass AC input be
provided by separate overcurrent protection devices.
UPS output load cables must be run in separate conduit
from input cables.
Grounding conductors and neutral conductors to be sized
per IEC 60364-5-54:2011 and per national wiring
standards.
All wiring is to be in accordance with national and local
electrical codes.

9.

10.

11.
12.

13.

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.
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
If Rectifer/Bypass AC Input is wired for 3ph + PE, AC
Output must be wired for 3ph + PE.
Control wiring and power cables must be run in separate
conduits. Control wiring must be stranded tinned
conductors.
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 100500kVA 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

Rectifier AC Input

Apparent
Power
(kVA)

Input/Output
Voltage
(Vac)

100
120
160
200
300
400
500
600
800
1000
1200

400
400
400
400
400
400
400
400
400
400
400

Bypass AC Input / UPS AC Output

Max Current
(A)

Max number of
conductors and
cross section for
each phase2
(mm2)

Screw
size

Max Current
(A)

158
189
252
315
473
630
788
950
1250
1575
1900

1 x 95
1 x 95
2 x 70 (1 x 185)
2 x 70 (1 x 185)
2 x 240
2 x 240
2 x 300
4 x 240
4 x 300
6 x 300
6 x 300

M10
M10
M10
M10
M12
M12
M12
M12
M12
M12
M12

159
191
254
318
476
635
794
953
1270
1588
1905

Max number of
conductors and
cross section for
each phase2
(mm2)
Screw size
1 x 95
1 x 95
2 x 70 (1 x 185)
2 x 70 (1 x 185)
2 x 240
2 x 240
2 x 300
4 x 240
4 x 300
6 x 300
6 x 300

M10
M10
M10
M10
M12
M12
M12
M12
M12
M12
M12

Neutral from Line Power
/ to Load Neutral4

Battery, External +,-

Max Current
at 1.67V/cell 240 cells3
(A)

Max number of
conductors and
cross section2
(mm2)

Screw
size

235
281
376
468
705
936
1170
1403
1871
2351
2807

2 x 95
2 x 95
2 x 120
2 x 120
3 x 240
3 x 240
4 x 300
6 x 240
6 x 300
8 x 300
8 x 300

M10
M10
M10
M10
M12
M12
M12
M12
M12
M12
M12

Max number
of conductors and
cross section2
(mm2)
Screw size
2 x 95
2 x 95
2 x 70 (1 x 185)
2 x 70 (1 x 185)
4 x 240
4 x 240
4 x 300
8 x 240
8 x 300
12 x 300
12 x 300

Ground4

Max number of
conductors and
cross section2
(mm2)

Screw
size

1 x 95
1 x 95
1 x 120
1 x 120
1 x 240
1 x 240
1 x 300
4 x 240
2 x 300
4 x 300
4 x 300

M10
M10
M10
M10
M12
M12
M12
M12
M12
M12
M12

M10
M10
M10
M10
M12
M12
M12
M12
M12
M12
M12

NOTES:
1.
2.
3.

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.
Maximum number of conductors connectable to respective bus bar.
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
TCE (100-120kVA)
TCE (160-500kVA)

Max. Heat Dissipation Full Load (kW)
-

100kVA Transformer Cabinet

2,8

120kVA Transformer Cabinet

3,4

160kVA Transformer Cabinet

4,5

200kVA Transformer Cabinet

5,6

NOTES:
1.
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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
Apparent Power
(kVA)

Input/Output
Voltage
(Vac)

Dimensions
WxDxH
(mm)

Approx. Weight
Unpackaged
(kg)

100
120
160
200
300
400
500
600
800
1000
1200

400
400
400
400
400
400
400
400
400
400
400

500 x 900 x 1950
500 x 900 x 1950
750 x 900 x 1950
750 x 900 x 1950
1000 x 900 x 1950
1000 x 900 x 1950
1250 x 900 x 1950
1600 x 900 x 1950
2000 x 900 x 1950
2650 x 900 x 1950
2650 x 900 x 1950

360
360
510
510
725
725
990
1134
1550
2155
2155

NOTES:
1.
2.

3.

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.
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.
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
80kVA - 500kVA
Utmost Reliable Power Solution for Critical
Business Applications
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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 500911-1.)

279

Liebert® Hipulse U | Guide Specifications
Liebert® Hipulse U | Guide Specifications
LIEBERT® HIPULSE -U
Guide Speci¿cation

290% of rated single phase current for up to 5 seconds (in accordance with EN 500911-1.)
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%), threephase 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

192 pcs

198 pcs

204 pcs

End-of-discharge voltage

320V

330V

340V

Float voltage

432V

446V

459V

Number of cells used (standard)

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 solidstate 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:
x
x

Three phase Line to Line voltage
Main Input Frequency

Bypass:
x
x
x

Bypass input Line to Neutral voltage
Bypass input Line to Line voltage
Bypass input Frequency

UPS Output:
x
x
x
x
x

Per phase output voltage
Per phase output current
Line to Line voltage
Output frequency
Output power factor

Local Load:
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x
x
x

Load on each phase (% of total load)
Active power, apparent power, and reactive power of each phase
Load crest factor

System Load:
x
x

Active power, apparent power, and reactive power
Single system, no parallel data

Battery:
x
x
x
x
x
x
x

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:
x

Displays 512 events log indicating system status and time stamp for each
event

Settings:
x
x
x
x
x
x
x

Language
Contrast
Date format
Date & time
Com1 baud rate, Com2 baud rate, Com3 baud rate
RS-232 & RS-485
Password

Command:
x
x
x
x
x

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
Rectifier comm. fail

Alarm message
Bus capacitor overvolt

Alarm message
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:
x
x
x
x

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:
x
x

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
800 kVA
High Availability UPS for Medium &
Large Data Centers
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LIEBERT® NXL

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.
Leading

kVAr

FEATURES AND
PERFORMANCE
100
Cosĳ 0.5
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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.

20
40

Cosĳ 0.9

60
Cosĳ 0.8

80
100

Cosĳ 0.6
10 0%

KVA

Lagging

yTransformer-based
architecture
y12 pulse Silicon Controlled
Rectifier (SCR) for 400-800
kVA units
yInput power factor >0.95
with automatic
disconnection for input
power factor control also at
partial load
yInput THDi <5%
yPermanent 100% kVA – no
derating with any load
(leading or lagging)
yTemperature compensated
battery charging/battery
load test
yContinuous duty static
bypass switch
yAutomatic output power
upgrade up to 10%
yLiebert ActiveStar® Digital
Signal Processor (DSP)
control
yInteractive color touch
screen user interface.
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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.
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:
yHigh inverter overload capability
allowing fully regulated power also in
the event of overload and fault
conditions
ySuperior management of leading
power factor loads
yBuilt-in galvanic isolation offering
maximized noise reduction
yExcellent dynamic performance
yUnit 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
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Optimized Total Cost of Ownership
Intelligent parallelling
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:
ySimplified front access for
improved serviceability
yImproved cable access
resulting in faster installation
yUp to 98% efficiency in
Intelligent Eco-Mode™
yOptimized partial-load
efficiencies.

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.

65%

Liebert NXL Intelligent Paralleling - Two Units @ 65% Load Each = 93.7% Efficiency

Liebert NXL 400 kVA AC - AC efficiencies
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Flexible Configuration Capacity
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
Static Switch

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.

Inverter

Rectifier

Battery

Single Unit Configuration

Rectifier

Rectifier

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.

Static
Switch

Battery

Static
Switch

Battery
Inverter

Inverter

Service Isolation
Breaker

AC Output
to Load

Distributed Parallel Configuration

Rectifier

Rectifier

Static
Switch
Switch
Bypass
Breaker
Battery

Battery
Inverter

Inverter

Service Isolation
Breaker

AC Output
to Load

Centralized Parallel Configuration
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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.
The system’s intuitive menu allows for:
yQuick checking of operational status
yMonitoring of power flow through UPS along with all meter readings
yMenu-driven operator procedures to ensure safe operation
yChecking of status reports and history files
yAdjustment of programmable parameters
(access determined by security access function).

Liebert NXL 800 kVA Touch Screen User Interface

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:
yCollects and retains
information on the last 132
events involving UPS battery
discharge
yStores critical event details
yProvides onscreen access to
information relating to
battery health
yStatus, warning and alarm
notifications.

Battery Cycle Monitor
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Connectivity, Management and Monitoring
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 IntelliSlot Web Card

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.

Vertiv IntelliSlot 485 Interface Card

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
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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.
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LIEBERT® NXL
Brochure

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.
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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:
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Proactive Analysis

Reporting

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.

You will receive a comprehensive report
detailing the working order of your
equipment and its operational
performance.

Minimized Total Cost of Ownership
of Your Equipment

Constant monitoring of UPS parameters,
thus maximizing the system’s availability.

The continuous monitoring of all
relevant parameters in turn maximizes
unit performance, reduces on-site
maintenance and extends the life of
your equipment.

First Time Fix Rate

Fast Incident Response

Pro-active monitoring and data
measuring ensure that when our
customer engineers are dispatched
on-site, they arrive prepared for first
time resolution.

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.

Uptime Assurance

r
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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
Compatibility with loads

125% for 10 min., 150% for 1 min.
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
Noise at 1 m (dBA)*

ZP 7021
70

72

75

AC/AC efficiency (%)*

Up to 94

Parallel configuration

Up to 6 units in modular or centralized parallel configuration

76

DIMENSIONS AND WEIGHT
Height (mm)
Width (mm)

1900
1620

2020

Depth (mm)
UPS weight (kg)
* Conditions apply
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3270

3270

4100

4100

860
2380

2780
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Data Center Infrastructure for Large Applications
Static Transfer Switch
Liebert® CROSS
yEnsures redundant power
for critical loads, switching
between two independent
power sources
ySolid-state transfer switch
available as 2/3/4P
versions with full PF range
to guarantee compatibility
with all load types

4
7

4

yExtremely reliable and
flexible architecture.

1
6
4

7

5

3 1
UPS

2

Liebert Trinergy™ Cube 3.4 MW
yHighest average operating efficiency in
the industry: 98.5%
yUnprecedented levels of installation
flexibility

Remote Diagnostics
Vertiv™ LIFE™ Services
Remote Diagnostic and
Preventive Monitoring

4

With Vertiv LIFE Services
you will benefit from:
yUptime assurance

yHot scalability up to 3.4 MW.

Liebert EXL 1200 kW

yFirst time fix rate

yThree-level double conversion efficiency
of up to 97% plus intelligent paralleling

yProactive analysis

yIntelligent ECO mode (VFD) efficiency
above 99%

yMinimized total cost of
ownership of your
equipment

yEnhanced energy density and compact
footprint

yFast incident response

yParallel system configuration up to 8
units with both centralized and
distributed parallel capabilities.

yReporting.

Liebert NXL 800 kVA
yUPS for critical high power applications
yProvides greater power capacity along
with superior reliability
yMeets power requirements and energy
efficiency in high availability data
centers.

1

AC Power

3

Power Switching
& Controls

5

Racks & Integrated Cabinets

2

Infrastructure Management
& Monitoring

4

Thermal Management

6

Surge Protection

7

DC Power
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Liebert® Trinergy Cube
150 kW to 3.4 MW
Beyond the Power Revolution
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Liebert® Trinergy™ Cube
The New Generation of Liebert Trinergy UPS Delivering Unsurpassed Performance to Enterprise Data Centers

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 CO2
emissions.
Liebert Trinergy Cube boasts
unparalleled features delivering up to

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
y Dynamic online mode for
highest availability and up to
99% efficiency
y Maximum efficiency in the
industry: 99% with dynamic
online mode
y Hot scalability up to 3.4 MW
in a single unit and up to 27
MW in a parallel system
y Unprecedented levels of
installation flexibility
y Smart capacity - adaptive
power rating

Liebert Trinergy Cube maximum efficiency up to 99.5%

yLi-ion battery option to
adapt to all scenarios
yVertiv™ LIFE™ Services
Remote Diagnostic and
Preventive Monitoring
yOptional integrated
backfeed protection
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Liebert® Trinergy™ Cube from 150 kW to 3.4 MW

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.
Key availability features
yRemote Diagnostics:
Vertiv™ LIFE™ Services Remote
Diagnostic and Preventive
Monitoring, increases uptime and
operational efficiency by continuously
monitoring and tracking performance
trends

yPredictive 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
yEvent 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

yData 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.

Liebert Trinergy Cube LCD touch screen: interface for data tracking, logging and event analysis
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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

Orthogonal
modularity

Major interface for
connectivity and
power connections.

Horizontal
modularity

Up to 8 units
in parallel.

Up to 3.4 MW in a
single unit.

Vertical Modularity

Horizontal Modularity

Orthogonal Modularity

The stacked drawers in each core
can be individually extracted for
service purposes while the UPS
continues to protect your load.

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.

Is the ability of Liebert Trinergy Cube
to work with up to 8 complete UPS
(fully populated with cores) in parallel.
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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.
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:
yHot scalability - minimized initial
investment (CAPEX), adding power
cores as business demands grow
yCentralized and distributed paralleled
capabilities
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ySimplified cable routing with
unlimited input/output power
connection availability
yThree dimensions of modularity for
maximum capacity or redundancy
ySmart Capacity - adapting required
power to meet the specific
installation conditions in terms of
climate management and circuit
breaker size
yThree and four wire - allowing
effortless replacement of legacy
equipment
ySeismic 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.

Liebert® Trinergy Cube | Brochure
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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 unparalleled levels of efficiency and
consequent electricity cost savings can
be attributed to:
yLatest generation IGBT
yAdoption of a three-level NPC2
topology for both rectifier and
inverter
yHot scalable power cores
yThree dynamic functioning modes:
VFI, VFD, Dynamic online (VI)

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:
yNetwork fault (voltage variation, high/
low impedance mains failures)

Manual Bypass
Static Bypass

Manual Bypass
Static Bypass

Power
interface

Rectifier

yLoad fault (short circuit downstream
of the UPS)
yType 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.

Power
interface

Rectifier

Inverter

LOAD

Batteries

Static Bypass

Power
interface

Rectifier

Inverter

Manual Bypass

Inverter

LOAD

LOAD

Batteries

Batteries

Maximum Power Control (VFI)

Maximum Energy Saving (VFD)

Dynamic Online, High Efficiency &
Power Conditioning (VI)

Provides the highest level of power
conditioning and protects the load
from all electrical network disturbances.

Detects when conditioning is not
required and allows the energy flow to
passthrough he bypass line.

Compensates the load THDi, PF and
main sags and swells, ensuring fast
transfer output performance.

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.

TYPICAL FUNCTIONING MODES OF A UPS SYSTEM

DOUBLE CONVERSION MODE (VFI)
Maximum Availability with Class 1 UPS
Highest level of energy up to 97%

ECO MODE (VFD)
Can’t ensure perfect power quality
Above 99% Efficiency

NEW CONTROL MODE

DYNAMIC ONLINE MODE
(VI with VFI support)
Maximum Availability with Class 1 UPS
Up to 99% Efficiency
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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 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.
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Availability

Advances
Diagnostics

Predictive
Maintenance

Vertiv LIFE™
Services

Capacity

Installation
Flexibility

Hot
Scalability

Smart
Capacity

Efficiency

99% Operating
Efficiency

High Energy
Density

Infrastructure
Optimization
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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.
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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:
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Proactive Analysis

Reporting

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.

You will receive a comprehensive report
detailing the working order of your
equipment and its operational
performance.

Minimized Total Cost of Ownership
of Your Equipment

Constant monitoring of UPS parameters,
thus maximizing the system’s availability.

The continuous monitoring of all
relevant parameters in turn maximizes
unit performance, reduces on-site
maintenance and extends the life of
your equipment.

First Time Fix Rate

Fast Incident Response

Pro-active monitoring and data
measuring ensure that when our
customer engineers are dispatched
on-site, they arrive prepared for first
time resolution.

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.

Uptime Assurance
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Customer Monitoring Interfaces
LCD Touch Screen Features

Software Connectivity

yHigh security access with separate
password levels for users and service
engineers
yUser-friendly graphical interface
ySingle-line mimic diagram showing
system status
yContemporary dashboard-style
indicators for major system values
and conditions
yAutomatic charting display for logged
power and environmental data.

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:
yCondition based system state
recording
yAlarm event exporting to disk
ySMTP email
yExecution of external program
yShut 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.

Hardware Connectivity
Liebert® Trinergy™ Cube allows for the
monitoring and control of networked
UPS, through different protocol options:
yThe integration of UPS with Building
Monitoring and Automation Systems
via MODBUS RTU, MODBUS/TCP or
JBUS protocols
yThe integration of UPS in Network
Management Systems through
SNMP protocol
yTwo slots for additional connectivity
cards are available for specific
protocol requirements.
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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.
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.
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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
Multi-language
Battery

12-inch Color Touchscreen Including Web, SNMP, MODBUS/Jbus Protocols
Standard

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)

Core 200 kW

500 x 910 x 1950

(Kg)
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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Customer Experience Center
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 realtime performance measurements and
reporting will be available while providing
full visibility of the demonstration area.
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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.
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Data Center Infrastructure for Large Applications

Static Transfer Switch
Liebert® CROSS
y Ensures redundant power for critical loads,
switching between two independent
power sources
y Solid-state transfer switch available as
2/3/4P versions with full PF range to
guarantee compatibility with all load
types
y Extremely reliable and flexible
architecture.

4
6

3

UPS

4

7

1

Liebert Trinergy™ Cube 3.4 MW
y Highest average operating efficiency in the
industry: 99% with dynamic online mode
y Unprecedented levels of installation flexibility
y Hot scalability up to 3.4 MW.

Liebert EXL 1200 kW
y Three-level double conversion efficiency
of up to 97% plus intelligent paralleling
y Dynamic online mode (VI) efficiency up to 99%
y Intelligent ECO mode (VFD) efficiency above 99%
y Enhanced energy density and compact footprint
y Parallel system configuration up to 8 units with
both centralized and distributed parallel
capabilities.

Liebert APM 600 kW
y Versatile and modular UPS for row and room
applications
y Designed to operate with a maximum energy
efficiency of up to 96.3%
y Hot- swappable power modules
y Flexible configuration with 30 kW and 50 kW
power module capacities.
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4
7

1

1

AC Power

2

Infrastructure Management
& Monitoring

3

Power Switching
& Controls

4

Thermal Management

5

Racks & Integrated Cabinets

6

Surge Protection

7

DC Power

5
Remote Diagnostics

2

Vertiv™ LIFE™ Services
Remote Diagnostic and Preventive
Monitoring
With Vertiv LIFE Services you will
benefit from:
yUptime assurance
yFirst time fix rate
yProactive analysis
yMinimized total cost of
ownership of your equipment
yFast incident response
yReporting.
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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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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:
x
Low Voltage Directive 2014/35/UE
x
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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Each power module will consist of the following major components:
x Rectifier & Booster with IGBT
x IGBT Battery Charger
x IGBT Inverter
x Dedicated Digital Signal Processor (DSP) control
x 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:
x
recharge the batteries taking the power from the DC BUS when the main is present;
x
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:
x
x
x
x

3.4

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.

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:
x
x
x
x
x
x

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:
x Actual conditions
x Historical conditions
x 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 620403 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:
x
x
x

4.6

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

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:
x 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.)
x Have serial and LAN connection ports for compatibility and communication with special peripheral
units and remote connections
x Be able to support remote graphic measurement and signalling software
x Be able to interface with a network monitoring system (BMS) using SNMP or Modbus protocols
x 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:
x Continuous monitoring and control of the performance of end-user UPS
x Bi-directional communications between end-user UPS, Authorised Service Centre and its authorised
field service engineers
x Unique ETSTM function for locating and eliminating the most common UPS functional faults
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x
x
x

7.0

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

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
10

MAX Number of Cores (for parallel power)

Up to 200 kVA / 200 kW

RATINGS

Up to 400 kVA /
400 kW

PRIMARY INPUT
Nominal voltage(3)
Input voltage range @ nominal load w/o battery
discharge
Nominal frequency
Frequency range

Vrms

400 (3ph + N + PE) or 400 (3ph + PE)

Vrms

200(4) to 460

Hz

50 (60Hz selectable)
45Hz - 55Hz for 50Hz (55Hz - 65Hz for 60Hz)

Hz

Power factor @ nominal load & nominal input conditions

 0.99

(2)

Max input current
Input current distortion @ nominal input conditions(2)
& max input current (5)
Walk in/Soft start

(A)
%

Up to 315
3

Sec

15 (1 to 90 selectable)

Rectifier Hold-Off

Sec

10 (1 to 90 selectable)

Inrush current / Imax input

Up to 630

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

EOD Voltage for VRLA

V/cell

2.27
1.65

Float voltage temperature compensation
DC ripple current in float mode for a 10 min autonomy as per
VDE0510
Float Voltage stability in steady state condition

-0.11% per °C

%

DC ripple voltage without battery

%

1

Battery temperature range
Recharge-current setting range for 240 cells @ Nom
conditions
Recharge-current setting range for 264 cells @ Nom
conditions
End battery voltage for 240 cells

°C

15 to 25 (or per battery manufacturer)

<0.05C10
1

A

Up to 18

Up to 37

A

Up to 17

Up to 34

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

A

up to 1, any PF leading or lagging
see Liebert Trinergy Cube APP dynamic
specification
see Liebert Trinergy Cube APP dynamic
specification
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

Overload at nominal output voltage for 10 minutes(8)
Overload at nominal output voltage for 1 minute
Short circuit current for 200ms

Output wiring
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%
%

50 (60 selectable)
(3ph + N + PE) or (3ph + PE)
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data
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Voltage stability in steady state condition for input (AC &
DC) variations and step load (0 to Nominal load)

%

±1

%

IEC/EN 62040-3, Class 1

%

±3

- synchronized with bypass mains

%

±2 (2, 3, 4, 5 selectable)

- synchronized with internal clock

%

±0.1

Hz/sec

<1 Default (selectable up to 5Hz)

%

< 1.5

%

<5

Voltage stability in dynamic condition for input variation
(AC & DC) and step load (0 to Nominal load and vice
versa)
Voltage stability in steady state for 100% load imbalance
(0, 0, 100)
Output frequency stability

Frequency slew rate
Output voltage distortion with 100% linear load
Output voltage distortion @ reference non linear load as
for IEC/EN 62040-3
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

%

96.2%

- 25% load

%

96.4%

- 50% load

%

96.8%

- 75% load

%

96.7%

- 100% load

%

96.3%

Efficiency on battery
SYSTEM DATA
AC/AC efficiency VFI without charging current @ nominal input
conditions(1)(2) with resistive load:

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
Btu/h
- Recharge mode on VFI
Noise @ 1 metre as per ISO 3746
2dBA)
Protection degree with open doors

(dBA ±

7.7

15.4

26219

52438

kW

8.3

16.6

Btu/h

28339

56678

dBA

60 dBA (at partial load)
IP20

Mechanical dimensions:
- Height

mm

1950

1950

- Width

mm

500

675

- Depth

mm

910

910

No. of cabinets

1

Frame colour (RAL scale)
Net Weight

kg

Floor area

m²

515
0.45

kg/m²

1132

Floor loading

1
7021

Cable entry

660
0.62
1073
Top

Access
Cooling
m³/h

Front and Top
Forced Ventilation, front air intake, top air
outlet
up to 1487
up to 2975

ENVIRONMENTAL
Location
UPS Operating Temperature (°C)

Indoor (free from corrosive gases and
conductive dust)
0-55 continuously
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Maximum relative humidity @ 20°C (no condensing) (%)
Max altitude above sea level without derating (m)

up to 95
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

MAX Number of
200kVA Cores (for
parallel power)
MAX Number of
400kVA Cores (for
parallel power)
RATINGS

IO Box
600A
2

IO Box
1200A
4

IO Box 2400A
8

IO Box
3000A
NA

IO Box
4000A
NA

IO Box
5000A
NA

NA

2

4

6

8

10

600A

1200A

2400A

3000A

4000A

5000A

Supplier's
data

PRIMARY INPUT
Nominal voltage

Vrms

400 (3ph + N + PE) or 400 (3ph + PE)

Input voltage
range @
nominal load
w/o battery
discharge
Nominal
frequency
Frequency range

Vrms

200(4) to 460

Hz

50 (60Hz selectable)
45 Hz-55 Hz for 50 Hz (55 Hz-65 Hz for 60 Hz)

STATIC BYPASS
Nominal bypass Vrms
voltage(1)
Selectable
Vrms
output voltage
Nominal
Hz
frequency
INVERTER OUTPUT
Nominal output
(A)
current
Frequency
%
Tracking Range
Voltage Range
%
Withstand
(kIA
rating
C)
Maximum overload
capacity
- For 10 minutes
%
- For 1 minute

%

Transfer time whit
inverter synchronous to
bypass:
- Inverter to
ms
Bypass
- Bypass to
ms
Inverter
- Dynamic
ms
Online to
inverter
Transfer time
ms
with inverter not
synchronous to
Bypass
SYSTEM DATA
AC/AC efficiency VI
without charging current
@ nominal input
conditions(1)(2) with
maximum resistive load:
AC/AC efficiency VFD
without charging current
@ nominal input
conditions(1)(2) with
resistive load:
- 25% load
%

400 (3ph + N + PE) or 400 (3ph + PE)
380, 415, 440
50 (60 selectable)

up to 600

up to 1200

up to 2400

up to 3000

up to 4000

up to 5000

100

100

±1 (2, 3, 4 selectable)
±10 (5 to 15 selectable)
50

100

100

100

125%
150%

No Break
< 2 (low impedance failure)
< 0.5
Complies with IEC/EN 62040-3, Class 1
< 20

up to 99%

99.2%
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- 50% load

%

99.4%

- 75% load

%

99.2%

- 100% load

%

99.0%

Noise @ 1
dBA
metre as per
ISO 3746
(dBA ± 2dBA)
Noise @ 1
dBA
metre as per
ISO 3746
(dBA ± 2dBA)
Protection degree with
open doors
Mechanical dimensions:

up to 76 dBA full system noise

65 dBA (at partial load)

IP20

- Height

mm

- Width

mm

800

1275

1450

1950
2750

- Depth

mm

925

925

925

No. of cabinets

1950 (back
to back
configurati
on) (7)
1850 (back
to back
configurati
on) (7)

3385

1

Frame colour (RAL
scale)
Net Weight
kg

660

1050

1295

2400

3385

Floor area

m²

0.74

1.18

1.34

2.54

3.6

3.6

kg/m²

892

890

966

945

940

940

4339

5425

4

5

Floor loading

7021

Cable entry

Top / Bottom

Access

Front and Top

Cooling
Airflow at max
speed in VFD
mode

Forced Ventilation, front air intake, top air outlet
m³/h

626

1253

CORE
DISCONNECTOR (8)
Dimensions w x d x h
(mm)

2505

Number of core
disconnectors in a
typical disposition
Floor area in typical
disposition (m2)
Floor loading in typical
disposition (kg/m2)
ENVIRONMENTAL
Location
UPS Operating
Temperature (°C)
Maximum relative
humidity @ 20°C (no
condensing) (%)
Max altitude above sea
level without derating (m)
COMMUNICATION
Slots
Protocols
Inputs/Outputs
ACCESSORIES

3254

350 x 925 x 1950

Weight (kg)
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925

1950 (back
to back
configuratio
n) (7)
1850 (back
to back
configuratio
n) (7)
2

140
1

1

2

3

0.32

0.32

0.64

0.96

1.28

1.92

437.5

437.5

437.5

437.5

437.5

364.58

Indoor (free from corrosive gases and conductive dust)
0-55 continuously
up to 95
1000 (for higher altitudes complies with IEC/EN 62040-3)

2 Intellislots
SNMP, MODBUS TCP/IP, MODBUS RTU
9/8 Programmable
External Battery Cabinets with Long-life Batteries, Li-Ion Batteries, Flywheel on Request,
Intellislot Connectivity,
Maintenance Bypass Switch
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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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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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Trellis™ Smart InfraSight
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Trellis™ Smart InfraSight
Key Features
Trellis™ Smart InfraSight takes data
from Liebert® RDU-A devices and
represents it into a 3D model for oneglance 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

Trellis™ Smart Infrasight | Brochure

Trellis™ Smart InfraSight is a web-based monitoring
application that provides consolidated data from RDU-A.
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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.

y

Alarm notifications via email,
SMS and on-screen icons

y

Auto discovery of Liebert®
RDU-A devices

y

Drag-and-drop 3D modelling

y

Power usage, temperature and
humidity monitoring

y

Up to 16 HD video streams

y

Entry control via facial
recognition, fingerprint
biometrics and access card

Benefits of using Smart InfraSight

REST API protocol compliant

Trellis™ Smart InfraSight gets you up and running fast without sacrificing
essential features.

y

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.

y FAST DEPLOYMENT:
Auto-discovery of gateways with 3D Visualization
y ENHANCED USER INTERFACE:
User configurable dashboard with customizable widgets
y ADVANCED FEATURES:
Face ID door access, HD camera surveillance and alarm management
y INTEGRATION SIMPLIFIED:
Next-gen open source engine that simplifies third-party integration
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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)
1.69”×17.08”×19.04”
(with mounting bracket and bezel)

42.8×434×483.7
1.69”×17.08”×19.04”
(with mounting bracket and bezel)

42.8×434×544.8
1.69”×17.08”×21.45”
(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%

Screenshots
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Intelligent Infrastructure Management Solution

Features
The Liebert® RDU501 allows
data center managers to
perform the following
operations through a secure
web page:
y

Monitoring of the health and
status of the equipment

y

Access server Service
Processor

y

Out-of-band and Serial Console
management

y

Monitor the improved
communication speed in
transmitting control or
commands to the equipment
and parameter setting

3rd Party Communications:
y

SNMP

y

Modbus 485

y

Dry contacts

y

Analog Signals
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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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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

Modbus 485 Communications

1. Modbus 485 and/or SNMP
Communications

• 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.

485 Daisy Chain

485 Daisy Chain

• Default of 32 devices in an RDU
module (Can be all Modbus 485,
or all SNMP, or a Mix).





High Level Modbus 485
Communications

High Level Modbus 485
Communications

SNMP Communications
3rd Party
Network Switch

Network
Cable

Network
Cable

RDU501 Module

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.

2
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Environmental:
1. Temp and Temp/Hum Sensor
• By default (without the optional
THUB) it can support up to 32
sensors



Standard RJ45 Straight through patch cable

Temperature Sensor

• 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.

Temperature Sensor

Smoke

Infrared

Leak

Door

4DI Modular Extension
(For sensor port 2)

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

USB
Camera
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USB
Camera
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Mechanical Specifications
External Model

Measurement

Valve

Height

43.5mm

Width

440mm

Depth

455mm

Weight

10kg

Height

20mm

RDU501

IRM-4COM
IRM-8DIAI
IRM-8DOAO

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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Power Conditioning
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Liebert® AF2
Next Generation Active Harmonic Filter
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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.

LIEBERT® AF2 TRUE
HARMONICS SOLUTION
y
y
y
y
y
y
y

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

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.
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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:
yTransformers getting overheated while supplying seemingly average loads
yAudible noise / hum in transformers.
ySignificant Transient activity in supply system
yDecreasing distribution capacity due to hot cables
yExcessive N-G voltages
yNeutral conductors in 3-Phase balanced circuits getting overheated and / or burnt
yCircuit breakers are tripping for no apparent reason
yFailure of PF improvement capacitors
yInterference in telecommunication equipments
yGenerator Hunting
yElectronic Control Clock errors
yQuivering Monitors and CRT displays
ySupply Voltage distortion and lagging power factor.
yAnd 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:
y Servers, Computers, PCs, Printers and other IT Equipment
(Having Switch Mode Power Supplies)
y Controlled Rectifiers, Battery Chargers, Uninterrupted Power Supply
(UPS) systems
y Phase controlled AC voltage regulators
y Compact Fluorescent Lamps, Fan regulators
y Traction Equipment
y Arc Furnaces or Induction Furnaces, Welding Machines
y Adjustable Speed AC and DC Variable speed motor drives
y PLC, DCS and SCADA systems (SMPS)
y Solid State Heater Controls
y HVDC sending and receiving end equipment

Flow of Harmonics
yIn an electrical system, the harmonics are not typically generated in the generator except in case of small generators.
yIf 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.
yOn 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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No One Knows Power Protection Better Than Vertiv
yVertiv has consistently developed the power, cooling and monitoring technologies that IT organizations rely on to
manage growth and integrate new technologies.
yFrom 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.
yThat’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.
yThrough 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:
y 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.
y Different kinds harmonic trap filters (compensated or uncompensated) in front of Liebert® UPS systems.
y Different configurations of Isolation transformers to trap certain orders of harmonics in a distribution system.
y 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.
y

* 19 ‘ rack mount options

y

* Wall mount options

y

* 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
y Active Harmonic Compensation
y Improved Power Quality
y Easy Selection & Installation

y Minimum Losses
y Scalable Architecture for Easy up-gradation
y Ranges from 25A

359

Liebert® AF2 | Brochure
®
LIEBERT®
AF2| Brochure
Liebert
AF2

Benefits of Liebert® AF2
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’.

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.

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 to deploy. Set and Forge

Easy Monitoring and Control

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.

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.

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.

Compatible to Work with Liebert® UPS systems:

Digital Technology:

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.

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.
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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.
y Liebert® AF2 uses Modbus/J-bus protocol and offers
two (2) communication slots that can offer any of
following communication cards

y Optional ‘Liebert® AF2 Monitoring Software’
y Offers local or remote monitoring of your Liebert®
AF2 unit/s

y

Standard RS232/USB card

y Monitor up to 255 units

y

Optional RS22/RS485 card

y Real time monitoring

y

Optional Ethernet card

y Download parameters, waveforms, harmonic
spectrums and event logs

y Dry Contact
y

Programmable five (5) output dry contacts

y One (1) input dry contact

y Dry contact programming
y Parameter recorder

y Emergency Power Off (EPO) switch for emergency
shut-down

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

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:
y Controller Module
y IGBT controlled Power Converter Modules

361

Liebert® AF2 | Brochure
®
LIEBERT®
AF2| Brochure
Liebert
AF2

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
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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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POWER MODULE SPECIFICATION
400V + 15% , -20%
380V + 21% , -15%
480V or 208V (±10%)

Input Voltage
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)

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.
CONTROL MODULE SPECIFICATION
400V + 15% , -20%
380V + 21% , -15%
480V or 208V (±10%)

Input Voltage
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 simultaneously.

30 Arms

Higher Order Group Harmonic Compensation (32nd~51st) by Disable/Enable function.

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)

For 480V, 208V or other voltage systems, contact Factory for details and support
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Technical Specifications
CONTROL PANEL SPECIFICATION

LED Control Panel

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. 8 alarm LED indicators Diagnostic Message.
d. 4-statis LED indicators: POWER ON, FILTERING, FULL
CORRECTING and ERROR
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
Monitoring Software
(Optional)
Communication Protocol

Setting by expert service software or LCD control panel
Liebert® AF2 Monitoring Software
J-Bus/MOD Bus Protocol

FLOOR MOUNT PANEL SPECIFICATION

Maximum Installation Capacity

Color
Ingress Protection
Dimension (WxDxH)
Maximum Weight
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Panel with Bezel: 180Arms
(2 Control Modules + 6 Power Modules)
Panel with Bezel: 240Arms
(2 Control Modules + 8 Power Modules)
RAL7021
IP20
600 x 1000 x 1950mm
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:
x

EN 50178: General and Safety requirements.

x

IEC 61000-6-2: Generic standards — Immunity for industrial environments.

x

IEC 61000-6-4: Generic standards — Emission standard for industrial environments

x

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):
c 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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d 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.
e 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.
f 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 epoxypolyester 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 offline 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:
x
x
x
x
x
x
x
x
x
x
x
x

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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x

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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Overview

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.

Alternating
Outlets

Vertiv™ Intelligence
Director

USB
Integration

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.

Built-to-Order &
Engineered-to-Order

Upgradable
Intelligence

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 UnitLevel and Outlet-Level monitoring
configurations.

Finding the Right rPDU
rPDU Type

Basic and Metered rPDUs

Feature

Basic

Power Distribution

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.
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Basic

Metered

Monitored

Switched

3

3

3

3

Current Meter(s)

3

3

3

VLC Enabled

3

3

3

Network Interface

3

3

USB

3

3

Environmental Monitoring

Optional

3

Outlet-Level Monitoring

Optional

Optional
3

Outlet-Level Switching
Upgradeable & Hot-Swappable

3

3

3

3

U-Lock Outlets

3

3

3

3

1U and Zero U Configurations

3

3

3

3

Color Chassis Options

3

3

3

3
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Overview
Environmental
Monitoring*

U-Lock
Outlets

Fault-Tolerant Daisy Chaining
LED Rotatable
Display with VLC

Remote
Connectivity

y

Simplifies intelligent rPDU
connectivity and ensures data
is reported, even if a break in
the communication chain
occurs.

High Temperature Grade
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.

y

Up to 60°C temperature rating
ensures reliable operation in
high temperature environments.

Input Power Monitoring

Design, Assembly and Testing

y

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.

Fully Compliant — Worldwide Approvals
Conformance labs with a dedicated compliance and reliability engineering team
ensure conformance to global standards for safety, reliability and accuracy.

1% Accuracy (ANSI and IEC)
allows data center managers
to accurately reconcile
power usage.

Low-Profile Breakers
y

Compact profile to install
in tight spaces for units
requiring breakers.

Ordering Information

Largest rPDU Selection in the Industry

To learn more about services and
other Vertiv solutions, visit

rPDUs stocked in the channel for immediate availability.

Vertiv.com

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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Product Overview

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.
y Automatic discovery of Vertiv Geist
devices on the network
y Mass configuration of device and
network settings
y 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.
y Real-time capture of
comprehensive rPDU data
y Automation of rPDU inventory
management
y Secure & interference-free
wireless data transmission
y Available on networked and
non-networked rPDUs
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Vertiv™ Intelligence Director
PLUG-N-PLAY DATA CENTER INFRASTRUCTURE ENABLING LIGHTNING FAST DEPLOYMENTS

IP

Downstream Devices
Master
How it works

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.

y On Monitored* and Switched units,
users have the ability to daisy chain up
to 50 devices with a single IP address.

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.

y Access data from all downstream
rPDU and UPS** devices from
one master rPDU.

2. Connect up to 50 devices through a
network switch or by daisy chaining
the rPDUs to the master unit.

y Users are able to aggregate data by
grouping devices by rack or row.

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.

y Downstream devices self-configure,
significantly reducing deployment time.
y Securely transmit device data to
the Vertiv Intelligence cloud for
anytime access to critical
infrastructure information.

4. Bring your infrastructure data together
with the option to connect to the
Vertiv Intelligence cloud platform.
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Overview

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.

Keep an eye on environmental
conditions surrounding your mission
critical infrastructure.
Temperature

Humidity/Dew Point

Airflow

Door Position

Power Failure

Voltage

Smoke

Water Leaks

Amperage
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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 above list of Environmental Sensors are
compatible with Vertiv™ Geist™ Intelligent rPDUs.

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.

GTHD/GT3HD
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Liebert MBX Busway / Flexible Modular Support 250-800A, 3PH, 600VAC

Overview

Liebert MBX Busway

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
y

Data centers of any size

y

Data centers with frequent or
planned configuration changes

y

Single or dual-bus configurations

y

Raised and non-raised floors

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.

Benefits
y

Finger / touch safe IP2X certified

y

Live plug-n-play with the add-on
capability of tap-off boxes

Standard Features

Optional Features

y Modular design

y Multiple output receptacles

y 100% continuous rated Busway Track

y Over-sized neutral
y Revenue-grade monitoring

y

Solid Joint Pack construction

y Copper bus

y

Aluminum chassis is lightweight
(compared to steel)

y Up to 13' lengths - Extendable

y

Open-face track allows for
tap-off boxes to be placed
anywhere along the busway

y

Tap-off boxes have mechanical
and electrical interlocks
utilizing a ground-first,
break-last safety feature

y

Industries most reliable,
and user friendly plug-in tap-off
box design

y Monitoring cable trough
y Up to 22kA withstand rated
y UL 857 compliant

Typical Data Center with Power
Cables and Conduit

Data Center with Liebert MBX
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Liebert® Busway

Flexible, Modular Design for Easy Installation and Growth

Flexibility

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.

y Available in 250, 400, 600,
and 800A ratings

Busway Benefits

y Increases space efficiency and
improves airflow
y Easy to change tap-off boxes
y Integrates easily into new or existing
data center layouts

y

Scalable design for quick change and future growth

y

Continuous power delivery to active IT equipment loads

y

Minimized outside support for branch adds and upgrades

y Available in single or dual
bus configurations

y

Maximized cooling airflow to IT equipment racks

Higher Availability

y

Financial savings in upfront cap-ex and site lifecycle costs

y Hot-swappable tap-off boxes keep
systems up and running even
during changes
y Fully rated design
y Certified to UL 857 & CSA 22.2

Lowest Total Cost of Ownership
y Requires fewer and less expensive
power cables
y 15-30% less installation time and cost
compared to cables and conduit
y Plug-n-play tap-off boxes connected
to rack PDUs can be installed by
anyone — no electrician needed

Superior Design and Materials
y Busway track is solid copper (98%
conductivity) and tin plated for
superior electrical performance and
corrosion resistance
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.
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y Requires no cutting or special tools
y Enclosed aluminum housing guards
against incidental contact and
contamination to live parts
y Enclosed chassis will not twist or distort
during tap-off box installation.
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The Right Power Configuration, Right Where You Need It
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.

Tap-off Box Benefits

Tap-off Box Features

yChange power requirements on the fly

yUp to 60A per tap off Box

yPlug-n-play to rack/rack PDU

yUp to 600VAC

yNo interruption to existing critical loads

y10 and 22kAIC breakers available

yNo electrician required for installation

yAccommodates any UL listed receptacle

yAmps and receptacles sized to meet
server needs

yFlush-mounted receptacles
yFits anywhere along the busway

yRelocate and reuse tap-off box
anywhere along the busway to
maximize investment

yTap-off boxes are readily installed on
energized busway and are
fully interchangeable

Tap-off Box Receptacle Options
W

W

X

W

X

X

X

G
G

G

G

W

G
Y

Y
NEMA – L5-15R
2P/3W 15A 125V

NEMA – L5-30R
2P/3W 30A 125V

NEMA – L6-20R NEMA – L6-30R
2P/3W 20A 250V 2P/3W 30A 250V

X

X
Y

W

NEMA – L5-20R
2P/3W 20A 125V

G
Y

G

Z

Z

NEMA – L15-20R
3PH/4W 20A 250V

NEMA – L15-30R
3PH/4W 30A 250V

Y

CS8364C/CS8369
3PH 50A 250V

IEC60309
3PH 60A 120/208V

G

W

Y

G

Z
Z
NEMA – L21-20R
NEMA – L21-30R
3PH 20A
3PH 30A 120208V
120/208V
X
X

W
NEMA – L14-30R
3P/4W 30A 125/250V

W

G

Y

Z
NEMA – L22-30R
3PH 30A 277/480V

IEC60309
3PH 60A 208V
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Liebert® Busway

Technical Specifications
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
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WHPSHUDWXUHULVHRIGHJUHHV&EDVHGRQDGHJUHH&DPELHQW
E
1HXWUDO$UDWHGQHXWUDOFRQGXFWRUUDWLQJLVWREHVXSSOLHG
F
RSWLRQDO 2YHUVL]HG1HXWUDO$QRYHUVL]HGQHXWUDOFRQGXFWRUUDWLQJLVWREH
VXSSOLHG

,QSXWWKUHHSKDVHSRZHUFRQGXFWRUVVKDOOFRQQHFWWRWKH PDLQFLUFXLWEUHDNHU RU LQSXW
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HQFORVHGWRSURWHFWDQ\5-FRPPVFDEOHVZKLFKPD\EHXVHGLQWKHV\VWHP
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L
,(&$FFXUDF\&ODVV  
M
$FFXUDF\LVEHWWHUWKDQ
N
&RPPXQLFDWLRQVXVLQJ0RGEXV56
O
,QWHUFRQQHFWFRPPXQLFDWLRQVEHWZHHQ3RZHU)HHGDQG7DSRIIER[HVXVHV5-
MDFN
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(;3257&5$7,1* 237,21$/ 
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+HDY\GXW\VROLGZRRGFUDWLQJVKDOOEHSURYLGHGWRPHHWLQWHUQDWLRQDOUHTXLUHPHQWVUHJDUGLQJ
SDFNDJHVWUHQJWKDQGVSHFLDOPDUNLQJVIRURYHUVHDVVKLSPHQWV

3$57(;(&87,21


)$&725<7(67,1*
$





(;$0,1$7,21 %<27+(56 
$

([DPLQHDUHDVDQGFRQGLWLRQVZLWKLQVWDOOHUSUHVHQWIRUFRPSOLDQFHZLWKUHTXLUHPHQWVIRU
FRQGLWLRQVDIIHFWLQJSHUIRUPDQFHRIWKHEXVZD\

%

,QVSHFWLQWHULRUVDQGH[WHULRUVRIHQFORVXUHVLQFOXGLQJWKHIROORZLQJ

,QWHJULW\RIPHFKDQLFDODQGHOHFWULFDOFRQQHFWLRQV

&RPSRQHQWW\SHDQGODEHOLQJYHULILFDWLRQ

5DWLQJVRILQVWDOOHGFRPSRQHQWV

&

3URFHHGZLWKLQVWDOODWLRQRQO\DIWHUXQVDWLVIDFWRU\FRQGLWLRQVKDYHEHHQFRUUHFWHG

)$&725<6(59,&($1'6833257
$



6WDQGDUGIDFWRU\WHVWVVKDOOEHSHUIRUPHGRQWKHHTXLSPHQWSURSRVHG$OOWHVWVVKDOOEHLQ
DFFRUGDQFHZLWKWKHODWHVWYHUVLRQRI$16,DQG1(0$VWDQGDUGV

)DFWRU\VWDUWXSLQVWDOODWLRQVXSSRUWDQGVHUYLFHVXSSRUWIRUWKHVSHFLILHGV\VWHPVKDOOEH
DYDLODEOHDQGLQFOXGHGXSRQUHTXHVW7KHPDQXIDFWXUHUVKDOOGLUHFWO\HPSOR\DVHUYLFH
RUJDQL]DWLRQRIIDFWRU\WUDLQHGILHOGVHUYLFHSHUVRQQHOGHGLFDWHGWRWKHVWDUWXSPDLQWHQDQFH
DQGUHSDLURIWKHPDQXIDFWXUHU¶VSRZHUHTXLSPHQW7KHPDQXIDFWXUHUVKDOOPDLQWDLQDGLVSDWFK
FHQWHUKRXUVSHUGD\GD\VSHU\HDUWRPLQLPL]HVHUYLFHUHVSRQVHWLPHDQGWRPD[LPL]H
DYDLODELOLW\RITXDOLILHGVHUYLFHSHUVRQQHO

,167$//$7,21 %<27+(56 
$

7KHFRQWUDFWRUVKDOOLQVWDOOWKHEXVZD\LQDFFRUGDQFHZLWKPDQXIDFWXUHU¶VLQVWUXFWLRQV

+DQJLQJRIWKHEXVZD\VKDOOEHGRQHXVLQJEXVZD\KDQJHUVSURYLGHGE\WKH
PDQXIDFWXUHU7KHUHDUHYDU\LQJW\SHVRIKDQJHUVGHSHQGLQJRQRULHQWDWLRQDQG
LQVWDOODWLRQUHTXLUHPHQWV6RPHKDQJHUVDUHRXWOLQHGKHUHLQ
D
9HUWLFDO+RUL]RQWDO+DQJHU98% 6WUXWFKDQQHOPRXQW 7KLVKDQJHULVIRU
YHUWLFDOO\RUKRUL]RQWDOO\PRXQWLQJWKHEXVZD\XVLQJDVWUXWFKDQQHOSURGXFW
UHIHUWRLQVWDOODWLRQVXEPLWWDO0%;6IRUPRXQWLQJLQVWUXFWLRQV7KH
VSDFLQJRIWKHKDQJHUVDORQJWKHEXVZD\LVIHHWRUOHVVDVUHFRPPHQGHGE\WKH
PDQXIDFWXUHU
E
+RUL]RQWDO+DQJHU+'+ 7KUHDGHG5RGPRXQW 7KLVKDQJHULVIRUKRUL]RQWDOO\
PRXQWLQJWKHEXVZD\XVLQJDOOWKUHDG WKUHDGHGURG IURPDERYHWKHEXVZD\
UHIHUWRLQVWDOODWLRQVXEPLWWDO0%;6IRUPRXQWLQJLQVWUXFWLRQV7KH
VSDFLQJRIWKHKDQJHUVDORQJWKHEXVZD\LVIHHWRUOHVVDVUHFRPPHQGHGE\WKH
PDQXIDFWXUHU
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*URXQGLQJ

7KHKRXVLQJRIWKHEXVZD\VKDOOEHWKHV\VWHPJURXQG
D
*URXQGHTXLSPHQWDFFRUGLQJWR1(&UHTXLUHPHQWVIRU³*URXQGLQJDQG
%RQGLQJIRU(OHFWULFDO6\VWHPV´
E
&RQQHFWZLULQJDFFRUGLQJWR'LYLVLRQ6HFWLRQ³/RZ9ROWDJH(OHFWULFDO
3RZHU&RQGXFWRUVDQG&DEOHV´

&

0DLQWDLQPLQLPXPFOHDUDQFHVDQGZRUNVSDFHDWHTXLSPHQWDFFRUGLQJWRPDQXIDFWXUHU V
ZULWWHQLQVWUXFWLRQVDQG1)3$

'

&RQQHFWLRQV&RQWUDFWRUVKDOOPDNHFRQQHFWLRQVWRVXSSO\FLUFXLWVDFFRUGLQJWRPDQXIDFWXUHU V
LQVWUXFWLRQVDQGSURMHFWGUDZLQJV

),(/'48$/,7<&21752/
$
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9HUWLFDO+DQJHU9'+ 6WUXWFKDQQHOPRXQW 7KLVKDQJHULVIRUYHUWLFDOO\RU
KRUL]RQWDOO\PRXQWLQJWKHEXVZD\XVLQJDVWUXWFKDQQHOSURGXFWUHIHUWR
LQVWDOODWLRQVXEPLWWDO0%;6IRUPRXQWLQJLQVWUXFWLRQV7KHVSDFLQJRI
WKHKDQJHUVDORQJWKHEXVZD\LVIHHWRUOHVVDVUHFRPPHQGHGE\WKH
PDQXIDFWXUHU
7KHSRZHUIHHGVKDOOKDYHFRQQHFWLRQSURYLVLRQVIRUWKHFRQWUDFWRUVXSSOLHGIHHGHU
FDEOLQJ7KHSRZHUIHHGVKDOOEHFRQQHFWHGWRWKHEXVZD\VHFWLRQXVLQJDMRLQWSDFN
&RQQHFWLRQRIVHFWLRQVRIWKHEXVZD\VKDOOEHGRQHXVLQJDMRLQWSDFN7KHFRQQHFWLRQ
VKDOOEHPDGHSHUWKHPDQXIDFWXUHU¶VLQVWUXFWLRQV
$Q(QG&DSVKDOOEHLQVWDOOHGDWWKHHQGRIWKHEXVZD\UXQ

,QIUDUHG6FDQQLQJ$IWHU6XEVWDQWLDO&RPSOHWLRQEXWQRWPRUHWKDQGD\VDIWHUILQLDO
DFFHSWDQFHSHUIRUPDQLQIUDUHGVFDQQLQJRIHDFKEXVZD\

)ROORZXSLQIUDUHGVFDQQLQJSHUIRUPDQDGGLWLRQDOIROORZXSLQIUDUHGVFDQRIHDFK
EXVZD\PRQWKVDIWHUGDWHRIVXEVWDQWLDOFRPSOHWLRQEXWSULRUWRILQDOSURMHFWFORVH
RXW

,QVWUXPHQW8VHDQLQIUDUHGVFDQQLQJGHYLFHGHVLJQHGWRPHDVXUHWHPSHUDWXUHRUWKH
GHWHFWVLJQLILFDQWGHYLDWLRQVIURPQRUPDOYDOXHV3URYLGHFDOLEUDWLRQUHFRUGIRUGHYLFH

5HFRUGRILQIUDUHGVFDQQLQJSUHSDUHDFHUWLILHGUHSRUWWKDWLGHQWLILHVEXVZD\VFKHFNHG
DQGGHVFULEHVVFDQQLQJUHVXOWV,QFOXGHQRWDWLRQRIGHILFLHQFLHVGHWHFWHGUHPHGLDO
DFWLRQWDNHQDQGREVHUYDWLRQVDIWHUUHPHGLDODFWLRQ

Liebert® SPM 1.0
20kVA - 200kVA
Server Power Management Power Distribution Unit
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7FSUJW%FMJWFST
5IF1BDLBHFE1PXFS4PMVUJPO
$SFBUJOHIJHIRVBMJUZQPXFSJTBNBKPSTUFQUPXBSETQSPUFDUJOHUIFPQFSBUJPOPGB
DSJUJDBMGBDJMJUZ#VUEPOUTUPQUIFSF0ODFZPVWFDSFBUFEBCFUUFSMFWFMPGQPXFS ZPV
OFFEUPNBLFTVSFUIBUJUDBOCFEJTUSJCVUFEQSPQFSMZUPFBDIQJFDFPGJNQPSUBOU
FRVJQNFOU

$SJUJDBM1PXFS%JTUSJCVUJPO.BEF&BTZ
/FUXPSL1PXFSEFTJHOFEUIF-JFCFSU41.CSJOHTZPVBEJTUSJCVUJPOTZTUFNUIBUXJMM
DMPTFUIFQPXFSEFMJWFSZMPPQJOZPVSDSJUJDBMGBDJMJUZ5IF41.PGGFSTUIFCFOFGJUTPGB
DVTUPNUBJMPSFEQPXFSTZTUFN XJUIUIFDPOWFOJFODFBOEDPTUTBWJOHTPGBQSF
QBDLBHFE GBDUPSZUFTUFEVOJU)PVTFEJOBTJOHMF BOEQPXFSNPOJUPSJOHUPQSPWJEFUIF
QSPUFDUJPOZPVSWJUBMDPNQVUFSPSDPNNVOJDBUJPOTFRVJQNFOUUPEFNBOET"WBJMBCMF*/
L7"DBQBDJUZTZTUFNTGPSSBJTFEGMPPSBQQMJDBUJPOT UIF41.PGGFSTGMFYJCMF
FYQBOTJPODBQBCJMJUJFTUPGJUHSPXJOHTJUFT

5IF41.0GGFST
"/VNCFS0G#FOFGJUT

3FMJBCJMJUZ
y*NQSPWFE1PXFS2VBMJUZ
y3FTVMUTJOPQUJNVNFRVJQNFOU

PQFSBUJPO SFEVDJOHEPXOUJNFBOE
FYUFOEJOHTFSWJDFMJGF
y$PNQVUFS(SBEF(SPVOEJOH
y5IF41.BVUPNBUJDBMMZFTUBCMJTIFTB
TJOHMFQPJOUHSPVOEUPNFFUNBKPS
NBOVGBDUVSFTSFDPNNFOEBUJPOTBOE
UIFSFRVJSFNFOUTPGUIF*&$
y.POJUPSJOH
y#VJMUJONFUFSJOHBOEBMBSN
BOOVODJBUJPOXJUIDPNNVOJDBUJPO
DBQBCJMJUJFTUP#VJMEJOHNBOBHFNFOU
TZTUFN

'MFYJCJMJUZ
y)BOEMFT/PO-JOFBS-PBET
y'VMMZDPNQBUJCMFXJUIUIFOPOMJOFBS

MPBETBOEPUIFSFMFDUSPOJDFRVJQNFOU
"1SPWFO4ZTUFN
5IFQBDLBHFTZTUFNBQQSPBDIPGUIF41.JTDPOWFOJFOUBOETQBDFTBWJOH SFEVDJOH
JOTUBMMBUJPOUJNFBOEDPTUDPNQBSFEUPBDPOWFOUJPOBMBQQSPBDIVTJOHNVMUJQMF
JOUFSDPOOFDUFEDPNQPOFOUT5IF41.JTCVJMUPOBQSPWFOTZTUFNEFTJHOVTFEJO
IVOESFETPGJOTUBMMBUJPOT BOEVOMJLFPOFPGBLJOE CVJMUVQEJTUSJCVUJPODPOTUSVDUFEBU
UIFTJUF JUVOEFSHPFTUIPSPVHIGBDUPSZUFTUJOHBTBDPNQMFUFTZTUFNUPBTTVSFSFMJBCMF 
DPOTJTUFOUQFSGPSNBODF

y-PDBUJPO'MFYJCJMJUZ
y5IFVOJUDBOCFFBTJMZSFMPDBUFEUP

QSPUFDUZPVSJOWFTUNFOU
y$&-JTUFEBTB$PNQMFUF4ZTUFN
y.FFUTTBGFUZSFRVJSFNFOUTGPSGBTU

IBTTMFGSFFJOTQFDUJPOBOECVJMEJOH
DPEFBQQSPWBMT

4BGFUZ
y.$#DBOCFIPUTXBQQBCMF
y6OJOUFSSVQUJCMFNBJOUFOBODF

)PU4XBQQBCMF%JTUSJCVUJPO/FUXPSL
5IJTEJTUJODUJWFGFBUVSFFOBCMFT-JFCFSU41.UPBEE
PSSFQMBDFUIFFOUJSFQPXFSEJTUSJCVUJPOOFUXPSL
SJHIUGSPNPVUHPJOHGFFEFSUPQPXFSDBCMFXJUIPVU
OFFEPGBOZQPXFSJOUFSSVQUJPO5IJTEZOBNJD
GFBUVSFEFMJWFSTBUSVFQFBDFPGNJOEUPEBUBDFOUFS
NBOBHFSEVSJOHDBQBDJUZFYQBOTJPOPSTFSWFS
SFQMBDFNFOU

-PX5PUBM$PTU0G0XOFSTIJQ
y4QBDF4BWJOHT
y$PNQBDUTJOHMFDBCJOFUDPOTFSWFT

WBMVBCMFGMPPSTQBDF
y&BTZ*OTUBMMBUJPO
y4JOHMFJOQVUDBCMFDPOOFDUJPOSFEVDFT

JOTUBMMBUJPOUJNFBOEDPTU
y-PXJOSVTIDVSSFOU,*TPMBUJPO

5SBOTGPSNFS
y1SFWFOUTOVJTBODFCSFBLFS
y-PXBDPVTUJDOPJTFJTPMBUJPO

USBOTGPSNFS
y1SPWJEFTPQFSBUJPODPNGPSUUSJQQJOH
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"O"MM*O0OFGBDUPSZ
UFTUFE1PXFS%JTUSJCVUJPO
4ZTUFN
"/PUJDFBCMF*NQSPWFNFOU*O
1PXFS2VBMJUZ
5IFSFBSFBOVNCFSPGJOUFHSBMGFBUVSFT
UIBUBMMPX41.UPPGGFSBIJHIFSRVBMJUZ
MFWFMPGFMFDUSJDBMQPXFSGPSZPVSDSJUJDBM
BQQMJDBUJPOT

y5IFNBJOJOQVUCSFBLFSXJUIMPX

WPMUBHFTIVOUUSJQBDDFTTPSZQSPWJEFT
QSJNBSZUSBOTGPSNFSPWFSDVSSFOU
QSPUFDUJPO
y-PXJOSVTIDVSSFOU PGGVMMMPBE

DVSSFOU JTPMBUJPO5ZQJDBM5SBOTGPSNFS
UIBUBWPJETOVJTBODFUSJQQJOHPG
VQTUSFBNCSFBLFST
y0OFPSNPSF JOEJWJEVBMMZFODMPTFE

QBOFMCPBSETXJUIQBOFMCPSBENBJO
CSFBLFSBOEJOEJWJEVBMJTPMBUFEOFVUSBM
BOEHSPVOECVTCBSTEJTUSJCVUFQPXFS
UPUIFTFOTJUJWFMPBEFRVJQNFOU

y0VUQVUDPOEVJUMBOEJOHTBSFQSPWJEFE

GPSFBDIPVUQVUQBOFMCPSBETUP
BDDPNNPEBUFUIFMBSHFOVNCFSPG
EFEJDBUFECSBODIDJSDVJUTXJUI
JOEJWJEVBMNPOJUPSJOH
y0WFSTJ[FEOFVUSBMDPNQPOFOUTTBGFMZ

XJUITUBOEOFVUSBMDVSSFOUTPGBUMFBTU
UJNFTGVMMMPBEDVSSFOUT

%FTJHOFE'SPN5IF(SPVOE6Q
'PS&GGFDUJWF1PXFS%JTUSJCVUJPO
4FWFSBM,FZGFBUVSFTIBWFBMMPXFE7FSUJWUPCVJMEBQBDLBHFEQPXFSEJTUSJCVUJPO
TZTUFNUIBUDPNCJOFTBIJHIMFWFMPGQPXFSRVBMJUZFGGFDUJWFOFTTXJUIBDPTUUIBUJT
MFTTUIBODPOWFOUJPOBMCVJMUVQTZTUFNT

%FTJHOFE'SPN5IF(SPVOE6Q
'PS&GGFDUJWF1PXFS%JTUSJCVUJPO
4FWFSBM,FZGFBUVSFTIBWFBMMPXFE7FSUJWUPCVJMEBQBDLBHFEQPXFSEJTUSJCVUJPO
TZTUFNUIBUDPNCJOFTBIJHIMFWFMPGQPXFSRVBMJUZFGGFDUJWFOFTTXJUIBDPTUUIBUJT
MFTTUIBODPOWFOUJPOBMCVJMUVQTZTUFNT

$PNQVUFS(SBEF(SPVOEJOH
5IF7FSUJW41.FTUBCMJTIFTBTJOHMFQPJOUHSPVOEGPSUIFDSJUJDBMMPBE1PXFSHSPVOE
BOEDPNQVUFSHSPVOEQPJOUTBSFJEFOUJDBMNJOJNJ[JOHHSPVOEMPPQDVSSFOUTBOE
DPNNPONPEFEJTUVSCBODFT4IPSUPVUQVUDBCMFTNBJOUBJOUIFJOUFHSJUZPGUIF
JTPMBUJPOBOEDPOEJUJPOJOH

4FDVSF%JTUSJCVUJPO"OE$JSDVJU*EFOUJGJDBUJPO
%JTUSJCVUJPOQBOFMTBSFJOUIFDPNQVUFSSPPNXIJDIMJNJUTBDDFTTUPBVUIPSJ[FE
QFSTPOOFMPOMZ&BDICSFBLFSIBTBOBEKBDFOUJEFOUJGJDBUJPOUBHGPSSBQJEDJSDVJU*%
&BDIPVUQVUDBCMFJTMBCFMFEBUFBDIFOEXJUIDJSDVJUOVNCFS MFOHUI UZQFPG
SFDFQUBDMFBOEDJSDVJUJEFOUJGJDBUJPO

0QUJPOBM1SPUFDUJPO'FBUVSFT
y"IPTUPGPQUJPOTFOBCMFZPVUPEFTJHOUIF7FSUJW41.UPZPVSFYBDUOFFET
y5SBOTJFOUWPMUBHFTVSHFTVQQSFTTJPO 5744 JTBWBJMBCMFGPSJODSFBTFEQSPUFDUJPO

GSPNEBNBHJOHWPMUBHFTVSHFT7FSZTIPSUJOUFSDPOOFDUJOHXJSJOHQSPWJEFTTVQFSJPS
TVSHFDMBNQJOHQFSGPSNBODF
y,USBOTGPSNFSTBGFMZXJUITUBOETIJHIIBSNPOJDDVSSFOUTBTTPDJBUFEXJUI
FMFDUSPOJDMPBETXJUIPVUEFSBUJOH
y)PUTXBQQBCMFPOTJUFQIBTFBEKVTUBCMF
y.$#TUPIFMQCBMBODFPVUQIBTFMPBETMJWF
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4ZTUFN.POJUPSJOH&OIBODFT7JTJCJMJUZBOE1FSGPSNBODF
-0$"-.POJUPSJOH
5IFJOUFHSBM.POJUPSJOHEJTQMBZNPOJUPSTUIFDVSSFOUBOEWPMUBHFPGUIF41.5IFEJTQMBZJODMVEFTBNPOPDISPNF-$%QPXFSBOE
BMBSN-&%T BVEJCMFBMBSN BOEBTJMFODFQVTICVUUPO*UQSPWJEFTUSVF3.4NFBTVSFNFOUTBOECBUUFSZ
.POJUPSFEQBSBNFUFSTJODMVEF
y
y
y
y
y

.POJUPSFEQBSBNFUFSTJODMVEF
1IBTF/FVUSBM$VSSFOU
L7"L8QFSQIBTF
0VUQVU7PMUBHF5PUBM)BSNPOJD
0VUQVU$VSSFOU5PUBM)BSNPOJD

y
y
y
y

0VUQVU7PMUBHF-JOFUP/FVUSBM
0VUQVU'SFRVFODZ
1IBTF1PXFS'BDUPS
L8IQFSQIBTF

#SBODI$JSDVJU.POJUPSJOH
"EWBODFENPOJUPSJOHJTBWBJMBCMFUISPVHIUIFJOUFHSBM#SBODI$JSDVJU.POJUPS #$. EJTQMBZ5IFNPOJUPSFEQBSBNFUFSTBSF4IPXOJO
UIF-PDBMEJTQMBZUIBUBMMPXTWJFXJOHPGNPOJUPSFEJOGPSNBUJPOGPSUIFQBOBMCPBSEBTXFMMBTFBDIJOEJWJEVBMCSBODIDJSDVJUCSFBLFS
"MBSNEBUBNBZCFWJFXFEGSPNUIFEJTQMBZGPSVQUPEBUBCSFBLFSTUBUVT*UQSPWJEFTUSVF3.4NFBTVSFNFOUTBOECSFBLFSPOPGGTUBUVT
.POJUPSFEQBSBNFUFSTJODMVEF
y
y
y
y

1IBTFDVSSFOU
L8IPVST
$VSSFOU5PUBM)BSNPOJD
#SFBUIFS0/0''TUBUVT '03.$#POMZ

y
y
y
y

L8
1FSDFOUMPBE
L7"
1PXFS'BDUPS

$FOUSBMJ[FE.POJUPSJOH
7FSUJW41.BMMPXTNPOJUPSJOHUISPVHIB#VJMEJOH.BOBHFNFOU4ZTUFN #.4 5ISPVHI.PECVTPS4/.1
y
y
y
y
y
y
y

0VUQVU7PMUBHF-JOFUP-JOS
1IBTF/FVUSBM$VSSFOU
L7"L8QFSQIBTF
#SBODI$JSDVJU$VSSFOU
#SBODI$JSDVJUL8
#SBODI$JSDVJUL8I
0VUQVU7PMUBHF-JOF5P/FVUSBM
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1IBTF1PXFS'BDUPS
#SBODI$JSDVJU#SFBLFS0/0''4UBUVT
#SBODI$JSDVJU1FSDFOUMPBE
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4QFDJGJDBUJPOT
$BQBDJUZ L7"

L7"
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.BJO1BSBNFUFST$BQBDJUZ
QIBTF XJSFQMVTHSPVOE PSWPMUT
)[ 5SBOTGPSNFSMFTTTZTUFNSFRVJSFTQIBTF 8(

*OQVU

QIBTF XJSFQMVTHSPVOE  PSWPMUT)[

0VUQVU

6QUP

&GGJDJFODZ

4JOHMFQPJOUSFGFSFODFPOTFQBSBUFMZEFSJWFETZTUFNT

(SPVOEJOH

*OEJWJEVBMMZQSPUFDUFEQBOFMCPBSETXJUI.JOJBUVSF$JSDVJU#SFBLFST .$# POMZ

1PXFSEJTUSJCVUJPO

%PVCMF4IJFMEFE BMMDPQQFSXJOEJOHT
$MBTT)$JOTVMBUJPOXJUIJOSVTIDVSSFOUGVMMMPBEDVSSFOU

5SBOTGPSNFS
7PMUBHF"EKVTUNFOUT

PGOPNJOBMJOJODSFNFOUT
E#DPPNPONPEFE#"SFTQFDUJWFMZ

/PJTF"UUFOVBUJPO4PVOEMFWFM

0VUQVUPWFSBOEVOEFSWPMUBHFTPVUQVUPWFSDVSSFOU
USBOTGPSNFSTPWFSUFNQFSBUVSFGSFRVFODZBCOPSNBMQIBTFMPTT

"MBSN$POEJUJPOT
1BOFMCPBSET
/VNCFSPGQPMF#PMUPOUZQF





































.POJUPSJOH
#SBODIDJSDVJUBOEPOPGGTUBUVT
NPOJUPSJOH"WBJMBCMFPOMPDBM
EJTQMBZBOE.PECVT4/.1

:&4

:&4

:&4

:&4

:&4

:&4

%JNFOTJPOTBOEXFJHIU
8JEUI NN XJUI,SBUFE
MPXJOSVTIDVSSFOUUSBOTGPSNFS







%FQUI NN XJUI,SBUFE
MPXJOSVTIDVSSFOUUSBOTGPSNFS





















)FJHIU NN XJUI,SBUFE
MPXJOSVTIDVSSFOUUSBOTGPSNFS



8FJHIU LH XJUI,SBUFE
MPXJOSVTIDVSSFOUUSBOTGPSNFS
8JEUI NN XJUIOPUSBOTGPSNFS



















%FQUI NN XJUIOPUSBOTGPSNFS



)FJHIU NN XJUIOPUSBOTGPSNFS



8FJHIU LH XJUIOPUSBOTGPSNFS





















4QFDJGJDBUJPOTBSFTVCKFDUUPDIBOHFXJUIPVUBOZQSJPSOPUJGJDBUJPO
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Liebert® SPM 2.0
20kVA - 200kVA
Next Generation Power Distribution range
for mission critical businesses
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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-

IEC 439-1-1992

Part-1: Type-tested and partially type-tested assemblies
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
A.
B.
C.
D.
E.

1.3.2

Electrical Requirements
Output capacity will be (20) (40) (60) (80) (100) (120) (160) (200) kVA.
Input voltage will be (380/400/415) ___ volts AC (50) Hz, three-phase, (three) (four)-wire-plus-ground
Rated insulation voltage will be 500Vac
Incoming breaker protection: Rated at 400A with 36kA Short circuit withstanding capacity is recommended.
Output voltage will be (220/380), (230/400) (240/415) ______ volts AC, three-phase, four-wire-plus-ground

Environmental Requirements

A. Operating temperature range: -5 to 40°C
B. Relative humidity: Not more than 50%RH at a temperature up to ˇ40°C. Higher RH is allowed at a lower
temperature, for example, 90%RH at ˇ20°C
C. Operating altitude: ≤2000m
D. Cooling Methodology: Natural cooling

1.3.3
A.
B.
C.
D.

1.3.4
A.
B.
C.

Mechanical Requirements
Dimensions (in mm): Not more than 600 (W) X 1100 (D) X 2000 (H)
Standard color: RAL9005
Protection level: IP 20
Cable entry: Top & Bottom

Distribution requirements
Maximum power distribution modules: eight (four per each source (or) eight for single source)
Maximum power distribution poles per modules: 18 *1P or 6 *3P
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:
x
x
x

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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x
x
x

1.4.2

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.

Order Submittals

Submittals supplied at time of order will include:

x
x
x

1.4.3

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.

PDU Delivery Submittals

Submittals upon PDU delivery will include:

x
x

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:
x 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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x

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)

x
x
x
x
x
x
x

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:
x Overvoltage
x Under voltage
x Phase loss
x Overcurrent
x Current exceeds high threshold limits
x Current exceeds low threshold limits
x Input frequency abnormal
x Branch abnormal
x Phase sequence reverse
x Neutral Overcurrent
x Ground Overcurrent
x Output Voltage Distortion
x Frequency Deviation
x Phase Sequence Error
x Over temperature
x 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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Reliable Power Redundancy for Business Engines
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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.

Redundancy

Reliability

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

The LTS™ adopts the control technology
of “First Disconnect Then Connect”

Transfer Button

•

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

Failure

UPS Port

Redundant Design
To ensure that the equipment can still
operate normally upon the failure of one
single power.

Input Power Status

Output End Status

Silence Button

10A And 16A Front Panel Schematic Diagram
Source 1 Input Cable ( ex-factory delivery)

Source 1 Input Cable ( ex-factory delivery)

Compact Size
Optimized 1U size designed to integrate
in same server rack

Source 1 Input Switch
SNMP Card Slot

Source 2 Input Switch
Eight 10A Output Sockets

10A And 16A Front Panel Schematic Diagram

Full DSP Control

Source 1 Input Cable ( ex-factory delivery)

Source 2 input cable ( ex-factory delivery)

Ensures strong data processing capacity
and improves the system reliability.
Source 1 Input Switch
SNMP Card Slot
One 16A Output Socket

Advanced Power-off Detection
Enables quick judgment of power -off
failure.

Source 2 Input Switch
Six 10A Output Sockets

16A Back Panel Schematic Diagram
Transfer Button

Failure

UPS Port

Advanced Communication
Realizes the remote management
through SNMP card (option)

Input Power Status

Output End Status

Silence Button

32A Front Panel Schematic Diagram

Four 16A Output Socket
SNMP Card Slot

Output Switch2
(Controlling the three Input
Sockets in the upper row)

Output Connector
(ex-factory delivery Output Cable)

Applications
•

Computer equipment rooms

•

Internet data centers

•

Telecom&Financial data centers

•

412

Industrial process control centers

Source 1 Input Switch
Four 10A Output Sockets
Output Switch1
Source 1 Input Connector
(Controlling the five Input Sockets in
(ex-factory delivery Source 1 Input Cable)
the lower row)

32A Back Panel Schematic Diagram

Source 2 Input Switch
Source 2 Input Connector
(ex-factory delivery Source 2 Input Cable )
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Technical Specifications
Rating
Input
Input connectors type

10A

C14 x 2

16A
IEC309 x 2
(Model 1)

32A

IEC-C20 x 2 (Model
2)

Input source

Two ways of input sources

Input mode

1 +N+PE

Rated voltage

Hard-wired

220/230Vac

Rated frequency

50/60Hz

Voltage range

150 ~ 300Vac

Frequency range

Rated frequency ±5Hz

Voltage distortion

<10%

Output
Output connectors type
Rating & Quantity

C13

C13 & C19

C13 & C19

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
Automatic transfer interval

2 poles
<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)
Weight

44mm x 430mm x 250mm

84mm x 430mm x 340mm

4.5kg

5kg

*Specifications are subject to change without any prior notification
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Power Redundancy for One-way Power Supply
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Liebert® STS2
The Cornerstone of High-Availability Power Systems
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LIEBERT® STS2 STATIC TRANSFER SWITCH2

The Power to Protect Your Critical Operations
Standard features of the
Liebert STS2 provide greater
overall protection
Reliability
y 100% rated, fuseless design.
y Hot-swappable circuit breakers.
y Flash memory enables firmware
updates while supporting
critical load.
y Rack-out control/power
assembly on units up to 600A to
allow maintenance, service or full
replacement without disrupting
the critical load.
Flexibility
y Internal CANBUS protocol:
high-bandwidth communication
between system components
via twisted-pair cables. Options
can be added as simple
network nodes.
y Dual-lug installation bus with
pem nuts for single-hand
installation and “hot”
torque service.
Low Total Cost Of Ownership
y Conservative design margins
and excellent overload capacity.
y UL listed.

420

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.

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.
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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:
yGreater 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.
ySimplified installation, with ample space for cable connections through top and
bottom access plates.
yLess floor space required for maintenance access.
yDesigned for maintainability, with all key components visible and accessible from the
front of the unit, without shutting down the connected load.

For units up to 600 amps,
the entire power and control
module can be removed as
an assembly.

A separate compartment for
option modules provides
safe and convenient
field access

True Internal Redundancy

One-Line Diagram

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.

Source 2

Source 1

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.
K2 K3

CB1

CB2

K1

K2

CB4

CB3

K1

CB5

K3

System Output
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Optimized Transfer Option Enhances Cost-Efficient
System Operation

Figures 1 and 2
LOAD VOLTAGES

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.

TRANSFORMER
FLUXES

PRIMARY
CURRENTS

Figure 1 Standard STS2 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.

See also
White Paper: “Using an Optimized
Transfer Approach” (April 2014) at
VertivCo.com/en-US/pages/default.aspx
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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.

Figure 2 Optimized STS transfer

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.

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.
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Liebert® STS2 Communication and Product Options
Liebert IntelliSlot™ 485 Web
Card ADPT

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
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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.

y Allows systems to be viewed
from the network using a
web browser.
y Delivers SNMP, Telnet and web
management.
y Provides security using HTTPS
message encryption.
y Supports 10 and 100 MBit
Ethernet for legacy and
modern networks.
y Provides compatibility with
Liebert MultiLink shutdown
software, to prevent data loss
and ensure data availability.
y Supports Liebert SiteScan
WEB enterprise monitoring
software, to provide trending
for proactive analysis and
maintenance to ensure
facility uptime.
y 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.
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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

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.

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.

Specifications
AMP
RATING

HEAT
OUTPUT

(KW)

UNCRATED DIMENSIONS
(WXDXH)

(inches)

(mm)

UNCRATED
WEIGHT

(lbs)

(kg)

SHIPPING DIMENSIONS¹
(WXDXH)

(inches)

(mm)

SHIPPING WEIGHT¹

(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.

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
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Liebert® STS2™
GUIDE SPECIFICATIONS
Automatic Static Transfer Switch
100A - 1000A

1.0 GENERAL
1.1

SUMMARY

7KHVHVSHFLÀFDWLRQVGHVFULEHWKHUHTXLUHPHQWVIRUDQDXWRPDWLFVWDWLFWUDQVIHUVZLWFK7KH/LHEHUW676LVD
VROLGVWDWHWKUHHSROHGXDOSRVLWLRQWUDQVIHUVZLWFKGHVLJQHGWRVZLWFKDXWRPDWLFDOO\DQGPDQXDOO\EHWZHHQWZR
V\QFKURQL]HGWKUHHSKDVH$&SRZHUVRXUFHVZLWKRXWDQLQWHUUXSWLRQRISRZHUWRWKHORDGW\SLFDOO\OHVVWKDQF\FOH
7KHLQSXWSRZHUVKDOOEHVXSSOLHGIURPWZRGLIIHUHQW$&SRZHUVRXUFHVZKLFKDUHQRPLQDOO\RIWKHVDPHYROWDJH
OHYHOSKDVHURWDWLRQDQGIUHTXHQF\7KHSULPDU\SXUSRVHRIWKH/LHEHUW676LVWRDOORZYLUWXDOO\XQLQWHUUXSWHG
WUDQVIHUIURPRQHVRXUFHWRWKHRWKHULQFDVHRIWKHIDLOXUHRIRQHVRXUFHRUE\PDQXDOLQLWLDWLRQIRUWHVWRU
PDLQWHQDQFH7KHVZLWFKLQJDFWLRQVKDOOQRWFRQQHFWWRJHWKHUWKHWZRVRXUFHVRISRZHUWKDWZRXOGDOORZEDFNIHHGLQJ
RQHVRXUFHWRWKHRWKHU7KH/LHEHUW676VKDOODOORZIRUHLWKHUVRXUFHWREHGHVLJQDWHGDVWKHSUHIHUUHGVRXUFH7KH
VZLWFKZLOODXWRPDWLFDOO\WUDQVIHUWRWKHSUHIHUUHGVRXUFHDQGUHPDLQVRXQWLOPDQXDOO\LQLWLDWHGWRWUDQVIHURUXQWLO
WKHVHOHFWHGVRXUFHIDLOV,IWKHVHOHFWHGVRXUFHIDLOVWKH/LHEHUW676VKDOOWUDQVIHUZLWKRXWLQWHUUXSWLRQW\SLFDOO\
LQOHVVWKDQF\FOHWRWKHRWKHUVRXUFHGHVLJQDWHGDVWKHDOWHUQDWHVRXUFH7KH/LHEHUW676VKDOOEHIXUQLVKHG
ZLWKNH\LQWHUORFNHGVWDWLFVZLWFKLVRODWLRQDQGE\SDVV0ROGHGFDVH6ZLWFKHV 0&6V WRHDFKVRXUFHZKLFKDOORZ
XQLQWHUUXSWHGPDQXDOWUDQVIHUWRDQGIURPHLWKHUVRXUFHIRUPDLQWHQDQFH
)RU2SWLPL]HG7UDQVIHUWKHWUDQVIHUZLOOEHZLWKLQWKH,7,&&%(0$YROWDJHTXDOLW\VWDQGDUG7KLVLVDQRSWLRQDO
VHWWLQJZKLFKPLQLPL]HVWKHUHVXOWLQJGRZQVWUHDPWUDQVIRUPHUVDWXUDWLRQLQUXVKFXUUHQW

1.2

STANDARDS

7KHVSHFLÀHGV\VWHPVKDOOEHGHVLJQHGPDQXIDFWXUHGWHVWHGDQGLQVWDOOHGLQDFFRUGDQFHZLWK
 $PHULFDQ1DWLRQDO6WDQGDUGV,QVWLWXWH $16, 
 &DQDGLDQ6WDQGDUGV$VVRFLDWLRQ &6$ 
 ,QVWLWXWHRI(OHFWULFDODQG(OHFWURQLFV(QJLQHHUV ,((( 
 ,62
 1DWLRQDO(OHFWULFDO&RGH 1(& 
 1DWLRQDO(OHFWULFDO0DQXIDFWXUHUV$VVRFLDWLRQ 1(0$ 
 1DWLRQDO)LUH3URWHFWLRQ$VVRFLDWLRQ 1)3$ 
 8QGHUZULWHUV/DERUDWRULHV 8/ 
 (1 
7KH/LHEHUW676VKDOOEH8/DQG8/OLVWHGSHU8/6WDQGDUGIRU$XWRPDWLF7UDQVIHU6ZLWFKHVRU6IRU
6ROLG6WDWH7UDQVIHU6ZLWFKHV
7KH/LHEHUW676VKDOOFRPSO\ZLWKWKHODWHVW)&&3DUW(0,HPLVVLRQOLPLWVIRU&ODVV$FRPSXWLQJGHYLFHVDQG
WKHHPLVVLRQOLPLWVRI(1,(&&ODVV$
7KH/LHEHUW676VKDOOVDIHO\ZLWKVWDQGZLWKRXWPLVRSHUDWLRQRUGDPDJH
 7UDQVLHQWYROWDJHVXUJHVRQHLWKHU$&SRZHULQSXWDVGHÀQHGE\$16,,(((&IRU&DWHJRU\%
ORFDWLRQV KLJKVXUJHH[SRVXUHLQGXVWULDODQGFRPPHUFLDOIDFLOLWLHV 
 (OHFWURVWDWLFGLVFKDUJHV (6' XSWRN9DWDQ\SRLQWRQWKHH[WHULRURIWKHXQLW
 (OHFWURPDJQHWLFÀHOGVIURPSRUWDEOHWUDQVPLWWHUVZLWKLQIW P RIWKHXQLW
7KH/LHEHUW676VKDOOFRPSO\ZLWKWKHLPPXQLW\UHTXLUHPHQWVRI(1,(&&ODVV$

383

426

Liebert® STS2 | Guide Specifications
Liebert® STS2 | Guide Specifications

1.3

DEFINITIONS
STS 6WDWLF7UDQVIHU6ZLWFK
SCR 6LOLFRQ&RQWUROOHG5HFWLÀHU
MTBF 0HDQ7LPH%HWZHHQ)DLOXUHLVWKHDFWXDODULWKPHWLFDYHUDJHWLPHEHWZHHQIDLOXUHVRIWKHFULWLFDO$&
RXWSXWEXV
0ROGHGFDVH6ZLWFKHV 0&6 $FLUFXLWEUHDNHUWKDWKDVQRDXWRPDWLFWKHUPDORYHUORDGWULSHOHPHQWEXWGRHV
KDYHDPDJQHWLFWULSHOHPHQWIRUVKRUWFLUFXLWIDXOWSURWHFWLRQ6KRUWFLUFXLWDQGRYHUORDGSURWHFWLRQPXVWEH
SURYLGHGE\DQXSVWUHDPRYHUFXUUHQWGHYLFH

1.4

SYSTEM DESCRIPTION
1.4.1

Design Requirements

A. Voltage.,QSXWRXWSXWYROWDJHVSHFLÀFDWLRQVRIWKH/LHEHUW676VKDOOEH>            
       @YROWVWKUHHSKDVH    +]  ZLUHSOXVJURXQG
B. Output Load Capacity.6SHFLÀHGRXWSXWORDGFDSDFLW\RIWKH/LHEHUW676VKDOOEH          
 $7KH/LHEHUW676VKDOOEHFRQWLQXRXVUDWHGWRFDUU\DIXOOORDG
1.4.2 Modes of Operation
7KH6WDWLF7UDQVIHU6ZLWFKVKDOOEHDWKUHHSROHGRXEOHWKURZVROLGVWDWHDXWRPDWLFWUDQVIHUVZLWFKWKDWLVIHGIURP
WZR$&SRZHUVRXUFHV2QHVRXUFHVKDOOEHGHVLJQDWHGDVWKHSUHIHUUHGVRXUFHZKLOHWKHRWKHULVWKHDOWHUQDWHVRXUFH
6HOHFWLRQRIZKLFKLQSXWVRXUFHLVSUHIHUUHGVKDOOEHXVHUVHOHFWDEOHIURPWKHRSHUDWRUFRQWUROSDQHO$OOWUDQVIHUVVKDOO
EHDIDVWEUHDNEHIRUHPDNHZLWKQRRYHUODSLQFRQGXFWLRQIURPRQHVRXUFHWRWKHRWKHU$OOWUDQVIHUVLQFOXGLQJVHQVH
DQGWUDQVIHUWLPHVVKDOOKDYHW\SLFDOO\OHVVWKDQDF\FOHLQWHUUXSWLRQLQSRZHUWRWKHORDG
7KH6WDWLF7UDQVIHU6ZLWFKLVIXVHOHVVDQGFRQVLVWVRIVL[SDLUVRI6LOLFRQ&RQWUROOHG5HFWLÀHUV 6&5V FRQQHFWHGLQDQ
$&VZLWFKFRQÀJXUDWLRQ7KH6&5VDUHFRQWLQXRXVUDWHGWRFDUU\RIWKH/LHEHUW676UDWHGORDGZKLOHRSHUDWLQJ
ZLWKLQWKH/LHEHUW676VSHFLÀFDWLRQV7KHXVHRIIXVHVIRUSURWHFWLRQLVQRWSHUPLWWHGGXHWRSRVVLEOHIXVHFOHDULQJLQ
DQRXWRISKDVHWUDQVIHU
7KH6WDWLF7UDQVIHU6ZLWFKORJLFSRZHUVKDOODXWRPDWLFDOO\SRZHUXSZKHQFRQQHFWHGWRWKHSRZHUVRXUFH7KHFRQWURO
SDQHOVKDOOEHDFWLYHDVORQJDVRQHLQSXWWRWKH/LHEHUW676LVHQHUJL]HG7KH/LHEHUW676VKDOOEHVXSSOLHGZLWK
IDFWRU\GHIDXOWVHWWLQJVPHFKDQLFDOWULPSRWVVKDOOQRWEHXVHGIRUFDOLEUDWLRQRUDGMXVWLQJVHWWLQJV$OOVHWWLQJVPXVW
EHDGMXVWDEOHWKHVHWWLQJVVKDOOEHDGMXVWHGFRQÀJXUHGIURPWKH/&'GLVSOD\
A. Normal Mode.7KHXQLWLVIHGE\WZRVRXUFHVZLWKWKHRXWSXWFRQQHFWHGWRWKHORDG,QQRUPDORSHUDWLRQWKHORDG
VKDOOEHFRQQHFWHGWRWKHSUHIHUUHGVRXUFHDVORQJDVDOOSKDVHVRIWKHSUHIHUUHGVRXUFHDUHZLWKLQWKHDFFHSWDEOH
OLPLWV7KHWUDQVIHUYROWDJHOLPLWVVKDOOGHIDXOWWRRIWKHQRPLQDOLQSXWYROWDJHIRUVWHDG\VWDWHFRQGLWLRQV
ZLWKORZYROWDJHWUDQVIHUOLPLWVKDYLQJDQLQYHUVHWLPHUHODWLRQVKLSWKDWLVZLWKLQWKH,(((6WGFRPSXWHU
YROWDJHWROHUDQFHHQYHORSH8SRQIDLOXUHRIWKHSUHIHUUHGVRXUFHWKHORDGVKDOOEHWUDQVIHUUHGWRWKHDOWHUQDWH
VRXUFH$IWHUWKHSUHIHUUHGVRXUFHUHWXUQVWRZLWKLQWKHDFFHSWDEOHYROWDJHOLPLWVIRUDWOHDVWWKHSUHVHWDGMXVWDEOH
UHWUDQVIHUWLPHGHOD\ W\SLFDOO\VHFRQGV DQGLVLQSKDVHZLWKWKHDOWHUQDWHVRXUFHWKHORDGVKDOOEHUHWUDQVIHUUHG
DXWRPDWLFDOO\WRWKHSUHIHUUHGVRXUFH7KHDXWRPDWLFUHWUDQVIHUWRWKHSUHIHUUHGVRXUFHFDQEHGLVDEOHGLIVR
VHOHFWHGE\WKHXVHUIURPWKHRSHUDWRUFRQWUROSDQHO:KHQWKHDXWRPDWLFUHWUDQVIHULVGLVDEOHGHPHUJHQF\
WUDQVIHUVIURPWKHDOWHUQDWHVRXUFHWRWKHSUHIHUUHGVRXUFHVKDOOQRWEHGLVDEOHGXSRQDOWHUQDWHVRXUFHIDLOXUH
C. Load Current Inhibit (also called Ipeak or Peak Current Overload).7KH/LHEHUW676VKDOOVHQVHWKHORDG
FXUUHQWDQGLIWKHORDGFXUUHQWH[FHHGVDQDGMXVWDEOHSUHVHWOHYHOGHHPHGWRUHSUHVHQWDORDGLQUXVKRUIDXOW
FRQGLWLRQWKH/LHEHUW676VKDOOGLVDEOHWKHDXWRPDWLFWUDQVIHUHYHQLIWKHYROWDJHRQWKHVHOHFWHGVRXUFHH[FHHGV
WKHWUDQVIHUOLPLWV7KHORDGFXUUHQWWUDQVIHULQKLELWVKDOOEH> DXWRPDWLFDOO\  PDQXDOO\ @UHVHWDIWHUWKHFXUUHQW
UHWXUQVWRQRUPDOWRDOORZIRUFRQWLQXHGSURWHFWLRQDJDLQVWDVRXUFHIDLOXUH
D. Manual Transfer.7KH/LHEHUW676VKDOODOORZPDQXDOO\LQLWLDWHGWUDQVIHUVEHWZHHQWKHWZRVRXUFHVSURYLGLQJ
WKHDOWHUQDWHVRXUFHLVZLWKLQDFFHSWDEOHYROWDJHOLPLWVDQGSKDVHWROHUDQFHVZLWKWKHSUHIHUUHGVRXUFH$OORZDEOH
SKDVHGLIIHUHQFHVEHWZHHQWKHVRXUFHVIRUPDQXDOO\LQLWLDWHGWUDQVIHUVVKDOOEHDGMXVWDEOHIURPWKHRSHUDWRU
FRQWUROSDQHO7KH/LHEHUW676VKDOOEHFDSDEOHRIWROHUDWLQJWUDQVIHUVXSWRGHJUHHVRXWRISKDVHIRU
HPHUJHQF\FRQGLWLRQV7KHXVHUDGMXVWDEOHSKDVHV\QFKURQL]DWLRQZLQGRZVKDOOEHOLPLWHGWRGHJUHHV
ZLWKRXWWKH2SWLPL]HG7UDQVIHURSWLRQ:LWKWKH2SWLPL]HG7UDQVIHURSWLRQLQVWDOOHGWKHXVHUDGMXVWDEOHSKDVH
V\QFKURQL]DWLRQZLQGRZZLOOEHGHJUHHV,IWKHWUDQVIHULVPDQXDOO\LQLWLDWHGWKH/LHEHUW676VKDOOWUDQVIHU
EHWZHHQWKHWZRVRXUFHVZLWKRXWLQWHUUXSWLRQRISRZHUWRWKHORDGJUHDWHUWKDQPLOOLVHFRQGSURYLGHGWKDWERWK
VRXUFHVDUHDYDLODEOHDQGV\QFKURQL]HGZLWKLQWKHXVHUDGMXVWDEOHSKDVHV\QFKURQL]DWLRQZLQGRZ)RUVRXUFHV
384
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ZKHUHWKHWZRIUHTXHQFLHVDUHQRWH[DFWO\WKHVDPH DVZRXOGEHWKHFDVHEHWZHHQDXWLOLW\DQGVWDQGE\JHQHUDWRU
VRXUFH PDQXDOO\LQLWLDWHGWUDQVIHUVVKDOOEHGHOD\HGE\WKH/LHEHUW676XQWLOWKHWZRVRXUFHVDUHZLWKLQWKHXVHU
DGMXVWDEOHSKDVHV\QFKURQL]DWLRQZLQGRZ
E. Emergency Transfer.,QDQHIIRUWWRPDLQWDLQSRZHUWRWKHORDGXSRQORVVRIWKHVRXUFHWKDWWKHORDGLVFRQQHFWHG
WRWKH/LHEHUW676VKDOODXWRPDWLFDOO\WUDQVIHUWRWKHRWKHUVRXUFHLQOHVVWKDQF\FOHRYHUULGLQJDQ\
UHWUDQVIHUWLPHGHOD\VRURWKHULQKLELWVH[FHSWORDGRYHUFXUUHQWSURYLGLQJWKDWWKHRWKHUVRXUFHLVDYDLODEOH,IRQH
VRXUFHLVVKRUWHGXSVWUHDPFDXVLQJDQXQGHUYROWDJHFRQGLWLRQRQWKDWVRXUFHWKH/LHEHUW676ZLOOVHQVHWKH
XQGHUYROWDJHDQGWUDQVIHUWRWKHDOWHUQDWHVRXUFH
F. SCR Failure.7KH/LHEHUW676VKDOOFRQWLQXRXVO\PRQLWRUWKHVWDWXVRIWKH6&5VZLWFKLQJGHYLFHVIRUSURSHU
RSHUDWLRQ,QWKHHYHQWRIDVKRUWHG6&5RQWKHVRXUFHSRZHULQJWKHORDGWKH/LHEHUW676VKDOODXWRPDWLFDOO\
DODUPWKHFRQGLWLRQDQGWULSRSHQWKHRWKHUVRXUFHLVRODWLRQ0&6,QWKHHYHQWRIDVKRUWHG6&5RQWKHRWKHU
VRXUFHWKH/LHEHUW676VKDOODXWRPDWLFDOO\DODUPWKHFRQGLWLRQDQGWULSRSHQWKHRWKHUVRXUFHLVRODWLRQ0&6,Q
WKHHYHQWRIDQRSHQ6&5WKHVZLWFKVKDOODXWRPDWLFDOO\DODUPWKHFRQGLWLRQDQGWUDQVIHUWRWKHRWKHUVRXUFH$OO
RSHQDQGVKRUWHG6&5DODUPFRQGLWLRQVVKDOOEHODWFKHGDQGUHTXLUHWKHV\VWHPWREHUHSDLUHGDQGUHVHWWRUHVWRUH
QRUPDORSHUDWLRQ
G. System Bypass.7KH/LHEHUW676VKDOOEHIXUQLVKHGZLWKNH\LQWHUORFNHGPDLQWHQDQFHE\SDVV0&6VWKDWDOORZ
WKH/LHEHUW676SRZHUFRQWUROVDQGPRQLWRULQJHOHFWURQLFVWREHE\SDVVHGWRHLWKHULQSXWVRXUFHIRUPDLQWHQDQFH
ZLWKRXWLQWHUUXSWLRQRISRZHUWRWKHORDG7KHSDFNDJLQJRIWKH/LHEHUW676VKDOOKDYHDOOHOHFWURQLFVLVRODWHG
IURPWKHLQSXWRXWSXWDQGE\SDVVFRQQHFWLRQVWRDOORZVHUYLFLQJRIDQ\FRPSRQHQWVZLWKRXWDFFHVVWRKD]DUGRXV
YROWDJHVZKHQWKHXQLWLVLQPDLQWHQDQFHE\SDVV
A.
B.
C.
D.
E.
F.
G.
H.

I.

1.4.3 Performance Requirements
Nominal Input/Output Voltage:>                    @YROWVWKUHHSKDVH
>  @ZLUHSOXVJURXQGZLUHSOXVJURXQGIRUQRQ86
Default Voltage Range:RIQRPLQDO
Nominal Frequency:    +]
Maximum Continuous Current:>            @DPSV
Source Voltage Distortion:8SWR7+'ZLWKQRWFKHVDQGULQJLQJWUDQVLHQWV
Surge Protection:6XVWDLQVLQSXWVXUJHVZLWKRXWGDPDJHSHUFULWHULDOLVWHGLQ$16,&&DWHJRU\%
Sensing and Transfer Time:W\SLFDOO\OHVVWKDQõF\FOH
Overload Capability:
IRUPLQXWHV $ IRUPLQXWHV $
 
IRUPLQXWHV
 
IRUVHFRQGV
Short Circuit Withstand Capability:

100-250A
400-600A
800A
1000A
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A.
B.
C.
D.
E.
F.

1.4.4 Environmental Conditions
Storage Temperature Range:WR& WR) 
Operating Temperature Range:WR& WR)
Relative Humidity:WRZLWKRXWFRQGHQVDWLRQ
Operating Altitude: 8SWRIW P DERYHVHDOHYHOZLWKRXWGHUDWLQJ$ERYHIW P RXWSXW
FXUUHQWLVGHUDWHGE\SHUIW SHUP 
Storage/Transport Altitude:8SWRIW P DERYHVHDOHYHO
Audible Noise:/HVVWKDQG%$DWIW P ZLWKDXGLEOHDODUPRII
1.4.5

RELIABILITY

1.4.5.1 MTBF
7KH/LHEHUW676VKDOOEHGHVLJQHGIRUKLJKUHOLDELOLW\DQGKLJKDYDLODELOLW\ZLWKDQ07%)H[FHHGLQJ
KRXUV7RWKHIXOOHVWH[WHQWSUDFWLFDOUHGXQGDQWFLUFXLWVDQGFRPSRQHQWVVKDOOEHXVHGWRHOLPLQDWHVLQJOHSRLQWVRI
IDLOXUH
1.4.5.2 Power Supply
5HGXQGDQWSRZHUVXSSOLHVVKDOOEHSURYLGHGWRSUHYHQWDQ\VLQJOHSRLQWSRZHUVXSSO\IDLOXUHPRGH7KH/LHEHUW
676VKDOOKDYHWZRFRPSOHWHO\VHSDUDWHSRZHUVXSSOLHVPRXQWHGRQVHSDUDWHERDUGVVRDSRZHUVXSSO\FDQEH
UHSODFHGZKLOHWKHORDGLVRQE\SDVV7KHUHVKDOOEHWZRVHSDUDWH'&EXVHVRQHIURPHDFKSRZHUVXSSO\WRSURYLGH
UHGXQGDQF\WKURXJKRXWWKHFRQWUROV
1.4.5.3 Logic
&RQWUROORJLFVKDOOEHWULSOHUHGXQGDQW(DFKRIWKHWKUHHORJLFPRGXOHVVKDOOKDYHLWVRZQVHSDUDWHSRZHUFRQQHFWLRQ
WRHDFKSRZHUVXSSO\EXV(DFKORJLFPRGXOHVKDOOEHIXVHGWRSUHYHQWLWIURPVKRUWLQJWKHSRZHUVXSSOLHVLIDQ
LQWHUQDOIDLOXUHRFFXUV*DWLQJDQGFRQWUROORJLFVKDOOEHSDUWLWLRQHGVRWKDWWKHIDLOXUHRIRQHVRXUFH·VJDWLQJRUVHQVLQJ
ORJLFGRHVQRWSUHYHQWWKHVZLWFKIURPWUDQVIHUULQJWRWKHRWKHUVRXUFH
1.4.5.4 Components
$OOHOHFWULFDOFRPSRQHQWVUHTXLULQJQRUPDOPDLQWHQDQFHRUUHSDLUVKDOOEHUHSODFHDEOHZLWKRXWGHHQHUJL]LQJWKHORDG
DVVXPLQJWKDWDWOHDVWRQHVRXUFHLVDYDLODEOH6ROLGVWDWHVZLWFKLQJGHYLFHVVKDOOEHSDFNDJHGWRDOORZVDIHUHSDLURI
WKHVZLWFKLQJGHYLFHVZLWKRXWKDYLQJWRGHHQHUJL]HWKHORDG$OO0&6VVKDOOEHRIDSOXJLQRUGUDZRXWW\SHWRDOORZ
UHSODFHPHQWZLWKRXWGHHQHUJL]LQJWKHORDG$OOFRQWURODQGORJLFFRPSRQHQWVVKDOOEHPRXQWHGVHSDUDWHIURPWKH
SRZHUFRPSRQHQWV
1.4.5.5 Fuseless
1RIXVHVDUHXVHGWRSURWHFWWKHVROLGVWDWHSRZHUVZLWFKLQJGHYLFHV
1.4.5.6 Access
7KH/LHEHUW676VKDOOEHGHVLJQHGIRUIURQWDFFHVVRQO\7KH/LHEHUW676VKDOOEHGHVLJQHGVRDOOLQVWDOODWLRQ
UHSDLUVDQGPDLQWHQDQFHFDQEHGRQHIURPWKHIURQWRUWRSRIWKHXQLW7KH/LHEHUW676VKDOOEHGHVLJQHGWRPLQLPL]H
WKHH[SRVXUHRIKD]DUGRXVYROWDJHVWRDOORZVDIHVHUYLFLQJRIWKHXQLWZKLOHWKHORDGLVHQHUJL]HG%DUULHUVVKDOOEH
XVHGRQDQGDURXQGFXVWRPHUFRQQHFWLRQVWRSURWHFWSHUVRQQHOGXULQJPDLQWHQDQFH
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1.5

DOCUMENTATION

1.5.1 Equipment Manual
7KHPDQXIDFWXUHUVKDOOIXUQLVKDQLQVWDOODWLRQRSHUDWLRQDQGPDLQWHQDQFHPDQXDOZLWKLQVWDOODWLRQVWDUWXSRSHUDWLRQ
DQGPDLQWHQDQFHLQVWUXFWLRQVIRUWKHVSHFLÀHGV\VWHP
1.5.2 Proposal Submittals
6XEPLWWDOVZLWKWKHSURSRVDOVKDOOLQFOXGH
 $V\VWHPRQHOLQHGLDJUDP
 2XWOLQHGUDZLQJLQFOXGLQJZHLJKWVGLPHQVLRQVKHDWGLVVLSDWLRQDQGUHFRPPHQGHGVHUYLFHFOHDUDQFHV
 /RFDWLRQDQGGHWDLOHGOD\RXWVRIFXVWRPHUSRZHUDQGFRQWUROFRQQHFWLRQV
 'HVFULSWLRQRIHTXLSPHQWWREHIXUQLVKHGLQFOXGLQJGHYLDWLRQVIURPWKHVHVSHFLÀFDWLRQV
1.5.3 Delivery Submittal
6XEPLWWDOVXSRQ676GHOLYHU\VKDOOLQFOXGHDFRPSOHWHVHWRIVXEPLWWDOGUDZLQJVDQGRQH  LQVWDOODWLRQRSHUDWLRQ
DQGPDLQWHQDQFHPDQXDOWKDWVKDOOLQFOXGHDIXQFWLRQDOGHVFULSWLRQRIWKHHTXLSPHQWZLWKEORFNGLDJUDPVVDIHW\
SUHFDXWLRQVLQVWUXFWLRQVVWHSE\VWHSRSHUDWLQJSURFHGXUHVDQGURXWLQHPDLQWHQDQFHJXLGHOLQHVLQFOXGLQJ
LOOXVWUDWLRQV
1.5.4 Spare Parts
$OLVWRIUHFRPPHQGHGVSDUHSDUWVVKDOOEHIXUQLVKHGXSRQUHTXHVW

1.6

WARRANTY

7KHPDQXIDFWXUHUVKDOOSURYLGHDZDUUDQW\DJDLQVWGHIHFWVLQPDWHULDODQGZRUNPDQVKLSIRUPRQWKVDIWHULQLWLDO
V\VWHPVWDUWXSRUPRQWKVDIWHUVKLSGDWHZKLFKHYHURFFXUVÀUVW 5HIHUWRWKH:DUUDQW\6WDWHPHQWIRUGHWDLOV 

1.7

QUALITY ASSURANCE
1.7.1 0DQXIDFWXUHU4XDOLÀFDWLRQV

$PLQLPXPRIÀYH\HDUV·H[SHULHQFHLQWKHGHVLJQPDQXIDFWXUHDQGWHVWLQJRI676V\VWHPVLVUHTXLUHG7KHVSHFLÀHG
V\VWHPVKDOOEHFRPSOHWHO\IDFWRU\WHVWHGEHIRUHVKLSPHQW7HVWLQJVKDOOLQFOXGHEXWVKDOOQRWEHOLPLWHGWRTXDOLW\
FRQWUROFKHFNV+L3RWWHVW WZRWLPHVUDWHGYROWDJHSOXVYROWVSHU8/UHTXLUHPHQWV WUDQVIHUWHVWVDQGPHWHULQJ
FDOLEUDWLRQWHVWV7KHV\VWHPVKDOOEHGHVLJQHGPDQXIDFWXUHGDQGWHVWHGDFFRUGLQJWRZRUOGFODVVTXDOLW\VWDQGDUGV
7KHPDQXIDFWXUHUVKDOOEH,62FHUWLÀHG
1.7.2 Factory Testing
%HIRUHVKLSPHQWWKHPDQXIDFWXUHUVKDOOIXOO\DQGFRPSOHWHO\WHVWWKH/LHEHUW676WRDVVXUHFRPSOLDQFHZLWKWKH
VSHFLÀFDWLRQV
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2.0 PRODUCT
2.1

FABRICATION

2.1.1 Materials
$OOPDWHULDOVRIWKH/LHEHUW676VKDOOEHQHZRIFXUUHQWPDQXIDFWXUHKLJKJUDGHDQGIUHHIURPDOOGHIHFWVDQGVKDOO
QRWKDYHEHHQLQSULRUVHUYLFHH[FHSWDVUHTXLUHGGXULQJIDFWRU\WHVWLQJ
7KHPD[LPXPZRUNLQJYROWDJHFXUUHQWDQGGLGWRIDOOVROLGVWDWHSRZHUFRPSRQHQWVDQGHOHFWURQLFGHYLFHVVKDOO
QRWH[FHHGRIWKHUDWLQJVHVWDEOLVKHGE\WKHLUPDQXIDFWXUHU7KHRSHUDWLQJWHPSHUDWXUHRIVROLGVWDWHFRPSRQHQW
VXEDVVHPEO\VKDOOQRWEHJUHDWHUWKDQRIWKHLUUDWLQJV
2.1.2 Wiring
:LULQJSUDFWLFHVPDWHULDOVDQGFRGLQJVKDOOEHLQDFFRUGDQFHZLWKWKHUHTXLUHPHQWVRIWKH1DWLRQDO(OHFWULFDO&RGH
1)3$ $OOEROWHGFRQQHFWLRQVRIEXVEDUVOXJVDQGFDEOHVVKDOOEHLQDFFRUGDQFHZLWKUHTXLUHPHQWVRIWKH
1DWLRQDO(OHFWULFDO&RGHDQGRWKHUDSSOLFDEOHVWDQGDUGV$OOHOHFWULFDOSRZHUFRQQHFWLRQVDUHWREHWRUTXHGWRWKH
UHTXLUHGYDOXHDQGPDUNHGZLWKDYLVXDOLQGLFDWRU
3URYLVLRQVKDOOEHPDGHIRUSRZHUDQGFRQWUROFDEOHVWRHQWHURUOHDYHIURPWKHWRSRUERWWRPRIWKH/LHEHUW676
FDELQHW
2.1.3 Frame and Enclosure
7KH/LHEHUW676XQLWFRPSULVHGRIVROLGVWDWHWKUHHSROHGXDOSRVLWLRQWUDQVIHUVZLWFKNH\LQWHUORFNHGVWDWLF
VZLWFKLVRODWLRQDQGE\SDVV0&6VVKDOOEHKRXVHGLQDVLQJOHIUHHVWDQGLQJ1(0$W\SHHQFORVXUHDQGPHHW,3
UHTXLUHPHQWV7KHIUDPHVKDOOEHFRQVWUXFWHGRIJDOYDQL]HGVWHHODQGSRSULYHWHGWRSURYLGHDVWURQJVXEVWUXFWXUH
7KHIUDPHVKDOOLQFOXGHIRXUKHDY\GXW\VZLYHOFDVWRUVIRUHDVHRILQVWDOODWLRQDQGIRXUSHUPDQHQWOHYHOLQJIHHWIRU
ÀQDOLQVWDOODWLRQ'RRUVDQGUHPRYDEOHH[WHULRUSDQHOVVKDOOEHDPLQLPXPRI*$VWHHODQGEHSRZGHUSDLQWHGWKH
PDQXIDFWXUHU·VVWDQGDUGFRORUWH[WXUHGHQDPHOÀQLVKSDLQW$NH\ORFNKLQJHGIURQWGRRUVKDOOSURYLGHDFFHVVWRWKH
0&6V$WRROVKDOOEHUHTXLUHGWRUHPRYHH[WHULRUSDQHOVWKDWH[SRVHKD]DUGRXVYROWDJHV$OOUHPRYDEOHSDQHOVVKDOO
EHJURXQGHGWRWKHIUDPHIRUVDIHW\DQG(0,5),SURWHFWLRQ7KHFDELQHWVKDOOEHVWUXFWXUDOO\GHVLJQHGWRKDQGOH
IRUNOLIWLQJIURPWKHEDVH
5HPRYDEOHFRQGXLWFDEOHWHUPLQDWLRQSODWHVVKDOOEHSURYLGHGLQWKHWRSDQGERWWRPRIWKHXQLWIRUWHUPLQDWLRQRIWKH
WZRVRXUFHLQSXWDQGRURXWSXWFRQGXLWVUDFHZD\VRUFDEOHV
7KHFRPSOHWH676VKDOOKDYHPD[LPXPGLPHQVLRQVRI>LQPP XSWRDPSV LQPP
$$ LQPP $$ @ZLGHE\LQPPGHHSE\LQPPKLJK
7KH/LHEHUW676FDQEHWLSSHGGHJUHHVLQDQ\GLUHFWLRQZLWKRXWIDOOLQJRYHU
2.1.4 Cooling (100-600A)
7KH/LHEHUW676VKDOOXWLOL]HFRQYHFWLRQDLUFRROLQJIRUWKHHQFORVXUHZLWKIRUFHGDLUFRROLQJRIWKHKHDWVLQNV$OO
IDQVVKDOOEHUHGXQGDQWVRWKDWDVLQJOHIDQIDLOXUHZLOOQRWFDXVHWHPSHUDWXUHWRLQFUHDVHEH\RQGDFFHSWDEOHOLPLWV
,QGLYLGXDOVHQVRU V DUHORFDWHGRQKHDWVLQNVIRUDODUPDQGVKXWGRZQ+HDWUHMHFWLRQVKDOOEHWKURXJKVFUHHQHG
SURWHFWLYHRSHQLQJVLQWKHWRSRIWKHXQLW$LUÀOWHUVVKDOOEHORFDWHGLQWKHIURQWGRRUDWWKHSRLQWRIDLULQOHW

431

Liebert® STS2 | Guide Specifications
Liebert® STS2 | Guide Specifications
LIEBERT® STS 2.0

=k_Z[If[Y_ÇYWj_edi

2.1.5 Cooling (800-1000A)
&RROLQJRIWKH/LHEHUW676VKDOOEHE\IRUFHGDLU/RZYHORFLW\IDQVVKDOOEHXVHGWRPLQLPL]HDXGLEOHQRLVHRXWSXW
$OOIDQVVKDOOEHUHGXQGDQWVRWKDWDVLQJOHIDQIDLOXUHZLOOQRWFDXVHWHPSHUDWXUHWRLQFUHDVHEH\RQGDFFHSWDEOH
OLPLWV,QGLYLGXDOVHQVRU V DUHORFDWHGRQKHDWVLQNVIRUDODUPDQGVKXWGRZQ+HDWUHMHFWLRQVKDOOEHWKURXJKVFUHHQHG
SURWHFWLYHRSHQLQJVLQWKHWRSRIWKHXQLW$LUÀOWHUVVKDOOEHORFDWHGLQWKHIURQWGRRUDWWKHSRLQWRIDLULQOHW
2.1.6 Grounding
7KH/LHEHUW676VKDOORSHUDWHIURPVRXUFHVWKDWDUHVROLGO\JURXQGHGRULPSHGDQFHJURXQGHG IRU9DQGEHORZ 
7KHXQLWVKDOOQRWEHXVHGRQFRUQHUJURXQGHGGHOWDV\VWHPV
7KH$&RXWSXWQHXWUDOVKDOOEHHOHFWULFDOO\LVRODWHGIURPWKH/LHEHUW676FKDVVLV7KH/LHEHUW676FKDVVLVVKDOO
KDYHDQHTXLSPHQWJURXQGWHUPLQDO

2.2

COMPONENTS
2.2.1
Molded-case Switches (MCS)

7KH/LHEHUW676VKDOOEHHTXLSSHGZLWKÀYH0&6V7KH0&6VVKDOOEH8/OLVWHGDQG,(&UDWHGIRUXVHDWWKH
V\VWHPYROWDJH7KHSOXJLQIHDWXUHRIWKHEUHDNHUVKDOOLQFOXGHLQWHUORFNZKLFKSUHYHQWVWKHEUHDNHUIURPEHLQJ
XQSOXJJHGZLWKRXWEHLQJLQWKH2II RSHQ SRVLWLRQ7KUHHRIWKH0&6VVKDOOSURYLGHIRUWRWDOLVRODWLRQRIWKHVROLG
VWDWHVZLWFKLQJGHYLFHVZLWKDQLQSXW0&6IRUHDFKVRXUFHDQGDORDGLVRODWLRQ0&67ZRRIWKH0&6VVKDOOSURYLGH
IRUPDLQWHQDQFHE\SDVVLQJRIWKHVROLGVWDWHVZLWFKLQJGHYLFHVWRHLWKHULQSXWVRXUFH.H\LQWHUORFNVVKDOOEHSURYLGHG
RQWKH0&6VWRSUHYHQWLPSURSHUPDLQWHQDQFHE\SDVVLQJRIWKHVROLGVWDWHVZLWFK$E\SDVV0&6FDQQRWEHFORVHG
XQOHVVWKHVROLGVWDWHVZLWFKLVFRQQHFWHGWRWKHVDPHLQSXWVRXUFHDQGRQO\RQHE\SDVV0&6FDQEHFORVHGDWDWLPH
$OO0&6VVKDOOEHHTXLSSHGZLWK12DQG1&DX[LOLDU\VZLWFKHVIRUPRQLWRULQJRIWKHEUHDNHUSRVLWLRQV7KHWZR
LQSXW0&6VIRUWKHVROLGVWDWHVZLWFKLQJGHYLFHVDOVRVKDOOEHHTXLSSHGZLWK9'&VKXQWWULSVWRDOORZIRUFRQWURO
E\WKH/LHEHUW676ORJLF
2.2.2 6LOLFRQ&RQWUROOHG5HFWLÀHUV 6&5V 
7KH/LHEHUW676FRQVLVWRIVL[SDLUVRI6&5VFRQQHFWHGLQDQ$&VZLWFKFRQÀJXUDWLRQ7KH6&5VVKDOOEH
EULFNW\SHDQGUDWHGWRFDUU\WKHIXOOUDWHGORDG7KH6&5VVKDOOEHUDWHGWRSUHYHQWKD]DUGRXVGHYLFH
IDLOXUHLQSRZHUV\VWHPVZLWKDYDLODEOHIDXOWFXUUHQWVOLVWHGXQGHU6HFWLRQ
2.2.3 Control Panel
7KH/LHEHUW676VKDOOEHSURYLGHGZLWKDPLFURSURFHVVRUEDVHG+XPDQ0DFKLQH,QWHUIDFH +0, WRFRQÀJXUHDQG
PRQLWRUWKH/LHEHUW6767KH+0,VKDOOEHORFDWHGRQWKHIURQWRIWKHXQLWDQGFDQEHRSHUDWHGZLWKRXWRSHQLQJ
WKHKLQJHGIURQWGRRU7KH+0,VKDOOQRWEHPRXQWHGWRWKHIURQWGRRUVRWKHGRRUFDQEHHDVLO\UHPRYHGIRU
PDLQWHQDQFH$EDFNOLWPHQXGULYHQIXOOJUDSKLFVFRORUWRXFKVFUHHQ/LTXLG&U\VWDO'LVSOD\ /&' VKDOOEHXVHGWR
GLVSOD\V\VWHPLQIRUPDWLRQVWDWXVLQIRUPDWLRQDRQHOLQHGLDJUDPRIWKH/LHEHUW676DFWLYHDODUPVDODUPKLVWRU\
LQIRUPDWLRQVWDUWXSDQGE\SDVVLQVWUXFWLRQV1RPHFKDQLFDOSXVKEXWWRQVVKDOOEHXVHG
7KHPLPLFVFUHHQVKDOOLQGLFDWHWKHSRZHUÁRZWKHVWDWXVRIDOO0&6VWKHSUHIHUUHGVRXUFHDQGWKH/LHEHUW676
SRVLWLRQ FRQQHFWHGWRVRXUFHRU DVZHOODVDFWLYHDODUPV
3RSXSER[HVVHOHFWHGIURPWKHPHQXEDUVKDOOEHSURYLGHGIRURSHUDWRULQWHUIDFHWRWKH+0,IRUPHQXVHOHFWLRQ
FRQWURORIWKHSUHIHUUHGVRXUFHPDQXDOWUDQVIHULQLWLDWLRQDXWRPDQXDOUHWUDQVIHUVHOHFWLRQDQGRWKHUV\VWHPVHWSRLQWV
,QDGGLWLRQDQRSHUDWRUFDQVLOHQFHDQGUHVHWWKHDXGLEOHDODUPE\WRXFKLQJWKHVFUHHQ7RIDFLOLWDWH676RSHUDWLRQ
KHOSWH[WVWHSE\VWHSVWDUWXSWUDQVIHUDQGPDLQWHQDQFHE\SDVVSURFHGXUHVVKDOOEHGLVSOD\HGRQWKH/&'VFUHHQ)RU
PDQXDOWUDQVIHUVDV\QFVFRSHVKDOOGLVSOD\WKHOHDGLQJRUODJJLQJUHDOWLPHSKDVHGLIIHUHQFHEHWZHHQWKHWZRLQSXW
VRXUFHV
7KH+0,VKDOOEHHTXLSSHGZLWKDQLQWHUQDO56SRUWDQG)ODVKPHPRU\WRDOORZWKH/LHEHUW676VRIWZDUHWREH
XSJUDGHGE\DIDFWRU\WUDLQHGFXVWRPHUHQJLQHHUZLWKRXWVKXWWLQJGRZQWKHORDG
7RIDFLOLWDWHGLDJQRVWLFVDQHYHQWORJRIWKHODVWDODUPHYHQWVVKDOOEHVWRUHGLQQRQYRODWLOHPHPRU\DQG
GLVSOD\HGRQWKH/&'7ZRKLVWRU\ORJVHDFKKDYLQJIUDPHVRIXQLWVWDWXVIUR]HQXSRQDQDODUPFRQGLWLRQ
GHVLJQDWHGDVDIUHH]HIDXOWZLOOEHVWRUHGLQQRQYRODWLOHPHPRU\DQGGLVSOD\DEOHRQWKH/&'$IUDPHVKDOOEH
DFTXLUHGHYHU\PLOOLVHFRQGVZLWKIUDPHVEHIRUHWKHIDXOWDQGIUDPHVDIWHUWKHIDXOW(DFKIUDPHFRQWDLQV
PHWHULQJGDWDDFWLYHDODUPVIDXOWVDQGXQLWVWDWXV$V\VWHPFDOHQGDUDQGUHDOWLPHFORFNVKDOOEHLQFOXGHGWRWLPH
VWDPSDOOVWRUHGHYHQWV0RQLWRUHGSDUDPHWHUVVKDOOEHDFTXLUHGWZRWLPHVSHUPLOOLVHFRQGIUDPH
&$1EXVVKDOOEHXVHGWRFRPPXQLFDWHEHWZHHQWKHORJLFDQGWKH+0,DVZHOODVWKHRSWLRQV
)RUUHPRWHPRQLWRULQJDVHULDO56SRUWVKDOOSURYLGHSUHVHQWVZLWFKVWDWXVLQIRUPDWLRQDODUPKLVWRU\LQIRUPDWLRQ
DQGWKHKLVWRU\RIVWDWXVVFUHHQVWKDWDUHWULJJHUHGXSRQDPDMRUDODUPHYHQW
2.2.3.1 Metering
7KHIROORZLQJPHWHULQJSDUDPHWHUVVKDOOEHGLVSOD\HG
389
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 ,QSXW$&YROWDJHIRUERWKVRXUFHVOLQHWROLQHIRUHDFKSKDVH
 ,QSXW$&FXUUHQWIRUERWKVRXUFHVIRUHDFKSKDVH
 ,QSXWIUHTXHQF\IRUERWKVRXUFHV
 2XWSXWN9$
 2XWSXWN:
 3HUFHQWORDG
 1XPEHURIVZLWFKWUDQVIHUV
 6\QFKURQL]DWLRQSKDVHDQJOH
$OOYROWDJHVDQGFXUUHQWVVKDOOEHPHDVXUHGXVLQJWUXH506WHFKQLTXHVIRUDFFXUDWHUHSUHVHQWDWLRQRIQRQVLQXVRLGDO
ZDYHIRUPVDVVRFLDWHGZLWKFRPSXWHUVDQGRWKHUHOHFWURQLFORDGV7KHPHWHULQJSDUDPHWHUVVKDOOKDYHDIXOOVFDOH
DFFXUDF\RI
2.2.3.2 Alarm Messages
$FWLYHDODUPVVKDOOEHPRQLWRUHGDQGGLVSOD\HGVLPXOWDQHRXVO\DVSDUWRIWKH/&'HYHQWSDQHO7KHIROORZLQJDODUP
PHVVDJHVVKDOOEHGLVSOD\HG
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
$QDXGLEOHDODUPVKDOOEHDFWLYDWHGZKHQDQ\RIWKHDODUPVRFFXUV$OODODUPVVKDOOEHGLVSOD\HGLQWH[WIRUP

2.3

ACCESSORIES (OPTIONAL COMPONENTS AND SERVICES)
2.3.1 Optimized Transfer

7KH/LHEHUW676VKDOOEHIXUQLVKHGZLWKDQRSWLPL]HGWUDQVIHUFRQWURODOJRULWKP7KLVDOJRULWKPVKDOORSWLPL]HWKH
/LHEHUW676WUDQVIHUWLPLQJVXFKWKDWWKHYROWVHFRQGVDSSOLHGWRDGRZQVWUHDPWUDQVIRUPHU V SULPDU\LVEDODQFHG
WKXVVXIÀFLHQWO\PLQLPL]LQJSHDNVDWXUDWLRQFXUUHQWGUDZQE\WKHGRZQVWUHDPWUDQVIRUPHU V 
,QDGGLWLRQWRFRQWUROOLQJWKHWUDQVIRUPHUSULPDU\FXUUHQWDQGÁX[WKHRSWLPL]HGWUDQVIHUFRQWURODOJRULWKPPXVW
PDLQWDLQWKHORDGYROWDJHZLWKLQWKH&%0(,7,&6WDQGDUGVGXULQJWKHWUDQVIHU7RPDLQWDLQORDGYROWDJHDIWHUWKH
SUHIHUUHGVRXUFHLVWXUQHGRIIWKHFRQWURODOJRULWKPPXVWEHDEOHWRSXOVHÀUHWKHDOWHUQDWHVRXUFH6&5VWRPLQLPL]H
ORDGGLVFRQWLQXLW\DQGYROWDJHGLVUXSWLRQ
7KH/LHEHUW676PXVWPDLQWDLQWKHDERYHVSHFLÀFDWLRQXQGHUWKHIROORZLQJFRQGLWLRQV
1. /RVVRIVRXUFH
2. /RVVRIDVLQJOHSKDVH
3. 9ROWDJHGURRS
4. 3KDVHWRQHXWUDOVKRUW
5. 3KDVHWRSKDVHVKRUW
6. 3RZHUIDFWRUORDGUDQJHRIWROHDGLQJRUODJJLQJ
7. 2XWRISKDVHFRQGLWLRQVIURPWR
2.3.2 Programmable Relay Board
$3URJUDPPDEOH5HOD\%RDUGZLWKHLJKWVHWVRILVRODWHG)RUP&FRQWDFWVVKDOOEHSURYLGHGWRLQGLFDWHDFKDQJHRI
VWDWXVRIDQ\DODUPFRQGLWLRQ$Q\DODUPFDQEHSURJUDPPHGRQWRDQ\FKDQQHORUFKDQQHOV8SWRWZRSURJUDPPDEOH
UHOD\ERDUGVFDQEHLQVWDOOHGLQWKH/LHEHUW6763URJUDPPLQJLVSHUIRUPHGWKURXJKWKHWRXFKVFUHHQGLVSOD\(DFK
FRQWDFWVKDOOEHUDWHG$#9'&RUP$#9$&
390
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2.3.3 Input Contact Isolator Board
$Q,QSXW&RQWDFW,VRODWRU%RDUGZLWKHLJKWUHOD\LQSXWV QRUPDOO\RSHQGU\FRQWDFWV VKDOOEHSURYLGHGIRURZQHU
DODUPPHVVDJHV7KHRZQHUWKURXJKWKHWRXFKVFUHHQGLVSOD\FDQSURJUDPWKHDODUPPHVVDJHV
2.3.4 Communications Board
7KH/LHEHUW676VKDOOEHSURYLGHGZLWKD&RPPXQLFDWLRQV%RDUGWKDWFDQFRPPXQLFDWHZLWKD/LHEHUW6LWH6FDQ®
PRQLWRULQJV\VWHP
7KH/LHEHUW676VKDOOEHHTXLSSHGZLWKDQ56FRPPXQLFDWLRQSRUWIRUFRPPXQLFDWLRQWRD/LHEHUW6LWH6FDQ
PRQLWRULQJV\VWHPXVLQJDZLUHWZLVWHGSDLUIRUUHOLDEOHFRPPXQLFDWLRQXSWRIW P ,QIRUPDWLRQ
DYDLODEOHIURPWKH56SRUWVKDOOLQFOXGHWKHSUHVHQWVZLWFKVWDWXVLQIRUPDWLRQDOOPRQLWRULQJSDUDPHWHUVDQGDOO
DFWLYHDODUPV
2.3.5 Liebert IntelliSlot® Web/485 Card with Adapter
7KH/LHEHUW676VKDOOKDYHD/LHEHUW,QWHOOL6ORWQHWZRUNFDUGWKDWHQDEOHVWKH/LHEHUW676WRFRPPXQLFDWHZLWKD
QHWZRUNPDQDJHPHQWV\VWHP 106 7KH/LHEHUW,QWHOOL6ORW:HE&DUGZLWK$GDSWHU (,6:(%$'37) ZLOO
LQFOXGHLQWHUQDOKDUGZDUHDQGVRIWZDUHWRFRPPXQLFDWH YLD6103DQG+773 WRDQ\,3EDVHG(WKHUQHWQHWZRUN
WKURXJKD5-FRQQHFWRU7KH/LHEHUW,6:(%$'37VKDOOSURYLGHUHGXQGDQWSDWKVIRUFRPPXQLFDWLRQWKDW
PDNHLWSRVVLEOHWRFRQQHFWWRD%XLOGLQJ0DQDJHPHQW6\VWHP %06 XVLQJZLUH0RGEXVZKLOHVLPXOWDQHRXVO\
FRPPXQLFDWLQJZLWKDQ106WKURXJK6103DQG+773$WHUPLQDOEORFNVKDOOEHSURYLGHGWRFRQQHFWWR0RGEXV
2.3.6 Remote Source Selection
7KH/LHEHUW676VKDOOEHIXUQLVKHGZLWK5HPRWH6RXUFH6HOHFWLRQERDUGWRUHPRWHO\VHOHFWWKHSUHIHUUHGVRXUFH
&ORVXUHRIRQHRIWKHWZR12GU\FRQWDFWV E\RWKHUV VKDOOFDXVHWKHVHOHFWHGVRXUFHWREHWKHSUHIHUUHGVRXUFHWR
ZKLFKWKH/LHEHUW676ZLOOFRQQHFWWKHORDGDVORQJDVWKHVRXUFHLVDYDLODEOHLQWKHVDPHPDQQHUDVWKHORFDOVRXUFH
WUDQVIHUVHOHFWLRQ,IERWKLQSXWFRQWDFWVDUHFORVHGWKHFXUUHQWVHOHFWHGSUHIHUUHGVRXUFHVKDOOEHUHWDLQHG,IWKHXQLW
SUHIHUUHGVRXUFHVHOHFWLRQDQGUHPRWHVRXUFHVHOHFWLRQVKDOOEHDFWLYHDWWKHVDPHWLPHWKH/LHEHUW676IROORZVWKH
ODVWUHTXHVWIRUDSUHIHUUHGVRXUFHFKDQJHUHJDUGOHVVRIZKHWKHULWZDVIURPWKHORFDORUUHPRWHVRXUFHVHOHFWFRQWUROV
2.3.7 Key Lockout Switch
$NH\ORFNRXWVZLWFKVKDOOEHSURYLGHGZKLFKDFWLYDWHVDVRIWZDUHORFNRXWRIWKHWRXFKVFUHHQGLVSOD\WRSUHYHQW
PDQXDOWUDQVIHUVDQGFRQÀJXUDWLRQFKDQJHV:KHQORFNHGRXWWKHWRXFKVFUHHQEHFRPHVDUHDGRQO\GLVSOD\DQGD
NH\LVUHTXLUHGWRGRPDQXDOWUDQVIHUVRUFKDQJHVHWWLQJV7KHDODUPVLOHQFHEXWWRQVKDOOQRWEHGLVDEOHGZKHQLQWKH
ORFNRXWSRVLWLRQ7KHVZLWFKVKDOOEHORFDWHGEHKLQGWKHIURQWGRRUEXWFDQEHRSHUDWHGZLWKRXWRSHQLQJWKHIURQWGRRU
2.3.8 Redundant Output MCS
$UHGXQGDQWRXWSXWSOXJLQ0&6VKDOOEHSURYLGHGDQGFRQQHFWHGLQSDUDOOHOZLWKWKHRXWSXWSOXJLQ0&6WRSURYLGH
UHGXQGDQF\LQWKHRXWSXWSRZHUSDWK7KHUHGXQGDQW0&6VKDOOEHRIWKHVDPHUDWLQJDQGW\SHDVWKHRXWSXW0&6
2.3.9 Input Junction Boxes and Cables
7ZRLQSXWSRZHUMXQFWLRQER[HVDQGLQWHUFRQQHFWLQJFDEOHVVKDOOEHIXUQLVKHGIRUWKHLQSXWSRZHUFRQQHFWLRQV3RZHU
WHUPLQDOEORFNVVKDOOEHSURYLGHGLQHDFKLQSXWMXQFWLRQER[IRUWKHFRQQHFWLRQRIWKHLQSXWSRZHUFRQGXFWRUVDQGD
SDULW\VL]HGJURXQGFRQGXFWRU7KHMXQFWLRQER[HVVKDOOEH1(0$W\SHHQFORVXUHZLWKPD[LPXPGLPHQVLRQVRI
LQ PP ZLGWKLQ PP OHQJWKDQGLQ PP KHLJKW$QLQSXWFDEOHDVVHPEO\VKDOOEHSURYLGHGIRU
FRQQHFWLRQEHWZHHQWKH/LHEHUW676XQLWDQGWKHMXQFWLRQER[7KHFDEOHOHQJWKEHWZHHQWKHXQLWDQGMXQFWLRQER[
VKDOOEHIW P ORQJDQGFRQVLVWRIWKHDSSURSULDWHQXPEHUDQGVL]HRIFRQGXFWRUVLQVLGH8/&6$OLVWHGOLTXLG
WLJKWÁH[LEOHPHWDOFRQGXLW7KHFRQGXFWRUVVKDOOEH8/&6$OLVWHG&PLQLPXPLQVXODWLRQFRSSHUFRQGXFWRUV
VL]HGLQDFFRUGDQFHZLWKWKH1(&EDVHGRQWKH/LHEHUW676LQSXW0&6DPSDFLW\
2.3.10 Seismic Floor Anchors
7KH/LHEHUW676VKDOOEHSURYLGHGZLWKVHLVPLFÁRRUDQFKRUVWRIDVWHQWKHXQLWWRDFRQFUHWHÁRRUWRPHHWVHLVPLF
=RQHUHTXLUHPHQWV
2.3.11 Floor Stand
$)ORRU6WDQGVKDOOEHIXUQLVKHGWROHYHOWKHXQLWDQGWRSURYLGHERWWRPFDEOLQJDFFHVVZLWKRXWUHO\LQJRQDUDLVHG
ÁRRUIRUVXSSRUW7KHQRPLQDOKHLJKWRIWKHÁRRUVWDQGVKDOOEH>LQ PP LQ PP LQ PP 
LQPP @
2.3.12 Output Distribution Cabinet (100-600A units only)
$QRXWSXWGLVWULEXWLRQFDELQHWVKDOOEHIXUQLVKHGWKDWPD\EHPRXQWHGRQWKHVLGHRIWKH/LHEHUW676,WVKDOOEHD
IXOOKHLJKWVHFWLRQZLWKKLQJHGGRRUVWRDOORZIRUHDV\DFFHVV
7KHRXWSXWGLVWULEXWLRQFDELQHWVKDOOFRQWDLQRQHYHUWLFDOO\PRXQWHG,OLQHSDQHOERDUGIRUGLVWULEXWLRQWRWKHLQWHQGHG
ORDGV7KHSDQHOERDUGVKDOOEHWRWDOO\HQFORVHGZLWKDQDFFHQWFRYHUWKDWSURYLGHVDFFHVVWRWKHSDQHOERDUGZLWKRXW
H[SRVLQJRWKHUSRUWLRQVRIWKHXQLW7KHSDQHOERDUGVKDOOSURYLGHVSDFHIRU$WKURXJK$WKUHHSROHEUDQFK
0&6V7KHSDQHOERDUGVKDOOLQFOXGHVHSDUDWHLVRODWHGQHXWUDOEXVEDUDQGVDIHW\JURXQGEXVEDUIRUWKHQHXWUDODQG
VDIHW\JURXQGFRQQHFWLRQV
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2.3.13 &HUWLÀHG7HVW5HSRUW
$FHUWLÀHGFRS\RIWKHIDFWRU\WHVWUHSRUWVKDOOEHSURYLGHGIRUHDFKXQLW
2.3.14 Factory Witness Test
7KHRZQHUDQGRUWKHRZQHU·VUHSUHVHQWDWLYHVKDOODWWHQGDIDFWRU\WHVWRIHDFKXQLW7KHIDFWRU\ZLOOSHUIRUPLWV
VWDQGDUGZLWQHVVWHVWWRGHPRQVWUDWHWKDWWKHXQLWPHHWVWKH/LHEHUW676VSHFLÀFDWLRQ
2.3.15 Export Crating
+HDY\GXW\VROLGZRRGFUDWLQJZLWKYDSRUEDUULHUVDQGGHVLFFDQWVKDOOEHSURYLGHGWRPHHWLQWHUQDWLRQDOUHTXLUHPHQWV
UHJDUGLQJSDFNDJHVWUHQJWKDQGPDUNLQJVIRURYHUVHDVVKLSPHQWV

3.0 EXECUTION
3.1

FIELD QUALITY CONTROL

7KHIROORZLQJLQVSHFWLRQVDQGWHVWSURFHGXUHVVKDOOEHSHUIRUPHGE\IDFWRU\WUDLQHGÀHOGVHUYLFHSHUVRQQHOGXULQJWKH
/LHEHUW676VWDUWXS






3.1.1 Visual Inspection
,QVSHFWHTXLSPHQWIRUVLJQVRIGDPDJH
9HULI\LQVWDOODWLRQSHUGUDZLQJV
,QVSHFWFDELQHWVIRUIRUHLJQREMHFWV
9HULI\QHXWUDO LIXVHG DQGJURXQGFRQGXFWRUVDUHSURSHUO\VL]HGDQGFRQÀJXUHG
9HULI\DOOSULQWHGFLUFXLWERDUGVDUHFRQÀJXUHGSURSHUO\

3.1.2 Mechanical Inspection
 &KHFNDOOFRQWUROZLULQJFRQQHFWLRQVIRUWLJKWQHVV
 &KHFNDOOSRZHUZLULQJFRQQHFWLRQVIRUWLJKWQHVV
 &KHFNDOOWHUPLQDOVFUHZVQXWVDQGVSDGHOXJVIRUWLJKWQHVV
3.1.3 Electrical Inspection
 &KHFNDOOIXVHVIRUFRQWLQXLW\
 &RQÀUPLQSXWYROWDJHDQGSKDVHURWDWLRQLVFRUUHFW
 9HULI\FRQWUROWUDQVIRUPHUFRQQHFWLRQVDUHFRUUHFWIRUYROWDJHVEHLQJXVHG

3.2

MANUFACTURER’S FIELD SERVICE
3.2.1 Service Personnel

7KH/LHEHUW676PDQXIDFWXUHUVKDOOGLUHFWO\HPSOR\DQDWLRQZLGHVHUYLFHRUJDQL]DWLRQFRQVLVWLQJRIIDFWRU\
WUDLQHGÀHOGVHUYLFHSHUVRQQHOGHGLFDWHGWRWKHVWDUWXSPDLQWHQDQFHDQGUHSDLURI836DQGSRZHUHTXLSPHQW7KH
RUJDQL]DWLRQVKDOOFRQVLVWRIUHJLRQDODQGORFDORIÀFHV
7KHPDQXIDFWXUHUVKDOOSURYLGHDIXOO\DXWRPDWHGQDWLRQDOGLVSDWFKFHQWHUWRFRRUGLQDWHÀHOGVHUYLFHSHUVRQQHO
VFKHGXOHV2QHWROOIUHHQXPEHUVKDOOUHDFKDTXDOLÀHGVXSSRUWSHUVRQKRXUVGD\GD\VZHHNGD\V\HDU,I
HPHUJHQF\VHUYLFHLVUHTXLUHGUHVSRQVHWLPHVKDOOEHPLQXWHVRUOHVV
$QDXWRPDWHGSURFHGXUHVKDOOEHLQSODFHWRHQVXUHWKDWWKHPDQXIDFWXUHULVGHGLFDWLQJWKHDSSURSULDWHWHFKQLFDO
VXSSRUWUHVRXUFHVWRPDWFKHVFDODWLQJFXVWRPHUQHHGV
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3.2.2 Replacement Parts Stocking
3DUWVVKDOOEHDYDLODEOHWKURXJKDQH[WHQVLYHQHWZRUNWRHQVXUHURXQGWKHFORFNSDUWVDYDLODELOLW\WKURXJKRXWWKH
FRXQWU\
5HFRPPHQGHGVSDUHSDUWVVKDOOEHIXOO\VWRFNHGE\ORFDOÀHOGVHUYLFHSHUVRQQHOZLWKEDFNXSDYDLODEOHIURPWKH
QDWLRQDOSDUWVFHQWHUDQGWKHPDQXIDFWXULQJORFDWLRQ7KHQDWLRQDOSDUWVFHQWHU&XVWRPHU6XSSRUW3DUWV&RRUGLQDWRUV
VKDOOEHRQFDOOKRXUVGD\GD\VZHHNGD\V\HDUIRULPPHGLDWHSDUWVDYDLODELOLW\3DUWVIURPWKHQDWLRQDOSDUWV
FHQWHUVKDOOEHVKLSSHGZLWKLQKRXUVRQWKHQH[WDYDLODEOHÁLJKWRXWDQGGHOLYHUHGWRWKHFXVWRPHU·VVLWHZLWKLQ
KRXUV
3.2.3 STS Maintenance Training
0DLQWHQDQFHWUDLQLQJFRXUVHVIRUFXVWRPHUHPSOR\HHVVKDOOEHPDGHDYDLODEOHE\WKH/LHEHUW676PDQXIDFWXUHU7KLV
WUDLQLQJLVLQDGGLWLRQWRWKHEDVLFRSHUDWRUWUDLQLQJFRQGXFWHGDVDSDUWRIWKHV\VWHPVWDUWXS
7KHWUDLQLQJFRXUVHVKDOOFRYHU676WKHRU\ORFDWLRQRIVXEDVVHPEOLHVVDIHW\DQG676RSHUDWLRQDOSURFHGXUHV7KH
FRXUVHVKDOOLQFOXGHFRQWUROPHWHULQJDQGIHHGEDFNFLUFXLWVWRWKH3ULQWHG&LUFXLW%RDUG 3&% OHYHO7URXEOHVKRRWLQJ
DQGIDXOWLVRODWLRQXVLQJDODUPLQIRUPDWLRQDQGLQWHUQDOVHOIGLDJQRVWLFVVKRXOGEHVWUHVVHG
3.2.4 Maintenance Contracts
$FRPSOHWHRIIHULQJRISUHYHQWLYHDQGIXOOVHUYLFHPDLQWHQDQFHFRQWUDFWVIRUWKH/LHEHUW676VKDOOEHDYDLODEOH$Q
H[WHQGHGZDUUDQW\DQGSUHYHQWLYHPDLQWHQDQFHSDFNDJHVKDOOEHDYDLODEOH)DFWRU\WUDLQHGVHUYLFHSHUVRQQHOVKDOO
SHUIRUPZDUUDQW\DQGSUHYHQWLYHPDLQWHQDQFHVHUYLFH

NOTE:7KHVH*XLGH6SHFLÀFDWLRQVFRPSO\ZLWKWKHIRUPDWRXWOLQHGE\WKH&RQVWUXFWLRQ6SHFLÀFDWLRQV,QVWLWXWHSHU
&6,03DQG&6,03,QFRUUHVSRQGHQFHUHIHUHQFH/LHEHUWGRFXPHQW6/B5(9B
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Secure Power Always
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.
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.

Communication

Applications

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 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
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.

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 Chassis/Cabinet from 160 A to 1250 A
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Liebert CROSS CABINET Specifications
CROSS CABINET (A)

160

250

400

Default Input Voltage (V)

600

800

1250

3-4

3-4

3-4

5300

9200

400

Nominal frequency (Hz) [selectable]

50/60

Input phases

3+N

Number of poles

3-4

3-4

Transfer Mode

3-4

Break Before Make Switching (No source overlap)

Overload capacity
for 10 minutes (%)

125

for 1 minutes (%)

150
200

for 10 seconds (%)
for 1 seconds (A)

5300

5300

5300

5300

Transfer Time worst condition zero voltage
source failure (msec)

≤5

Static Switch Fault detector

Yes

Ventilation

Natural

Natural

Natural

Forced

Width (mm)

620

620

820

1220

1220

Forced

Height (mm)

1780

1780

1780

1780

1780

1780

Width (mm)

620

620

820

1220

1220

1620

Depth (mm)

830

830

830

830

830

830

2

2

21.7

1.3

1

1.28

<73

<76

1620

DIMENSIONS AND WEIGHT

Neutral sized (*in)

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

CROSS CHASSIS (A)

<45

160

<45

<45

250

Default Input Voltage (V)

400

Nominal frequency (Hz)

50-60

Input phases

450

3+N

Number of poles

4

Transfer Mode (for Phases)

Break Before Make Switching (No source overlap)

Overload capacity (without fuses)
for 10 minutes (%)

125

for 1 minutes (%)

150

for 10 seconds (%)

200

for 1 seconds (A)

5300

Transfer Time worst condition zero voltage
source failure (msec)

≤5

Static Switch Fault detector

Yes

Ventilation
Neutral sized

Natural
2*In

2*In

1.7*In

DIMENSIONS AND WEIGHT
Height (mm)

700

Width (mm)

600

Depth (mm)
Weight (kg) Main CROSS Cabinet Module

1200
135

150

ENVIRONMENT AND STANDARDS
Safety
EMC Compatibility
Degree of Protection

IEC EN 62310-1 if used inside a cubicle compliant to safety standard IEC EN 62310-1
IEC EN 62040-2 Class C3
(IP20 available on demand)

Operating temperature (°C)

0-40

Acoustic noise (dBA)

<45
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/LHEHUW&5266;;;
6HOHFWDPRQJ&$%,1(7&+$66,6



5$7,1*;;$;3ROHV














 VHOHFWDPRQJ$RU3ROHVIRU&$%,1(7YHUVLRQ 
VHOHFWDPRQJ$$$3ROHVIRU&+$66,6YHUVLRQ 
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*(1(5$/5(48,5(0(176


6FRSHDQGW\SHRIFRQWUDFW

7KHSUHVHQWVSHFLDOFRQWUDFWVSHFLILFDWLRQVFRQVWLWXWHDFDOOIRUEHVWRIIHUVIRUWKHVXSSO\RI


Q;9HUWLY6WDWLF7UDQVIHU6ZLWFK HV  KHUHLQDIWHUUHIHUUHGWRDV/LHEHUW&5266 UDWHGDW;;$
LQWKH;;; &$%,1(7&+$66,6 YHUVLRQZLWKD; RU SROHVVZLWFKLQJFDSDELOLW\EHWZHHQWKH
WZRLQGHSHQGHQWVRXUFHV

7KHSUHVHQWVSHFLILFDWLRQVFRQWDLQPLQLPXPUHTXLUHPHQWV$OORIIHUVPXVWEHFRPSOHWHGVWULFWO\LQ
DFFRUGDQFH WKHUHZLWK HLWKHU E\ FRQILUPLQJ GDWD RU E\ ILOOLQJ LQ WKH VSDFHV SURYLGHG ZKHUH
UHTXLUHPHQWVDUHQRWPHW

$Q\GHYLDWLRQVRUH[FHSWLRQVWRWKHPLQLPXPUHTXLUHPHQWVPXVWDSSHDULQWKHRIIHU

:KHUHQRH[FHSWLRQVDUHVKRZQWKHUHTXLUHPHQWVRIWKHSUHVHQWVSHFLILFDWLRQVZLOOEHFRQVLGHUHG
DVDFFHSWHG




5(/(9$17(8523($1',5(&7,9(6$1'5()(5(1&(67$1'$5'6


*HQHUDO

7KH FKRLFH RI PDWHULDOV DQG FRPSRQHQWV HQJLQHHULQJ GHYHORSPHQWV DQG WKH FRQVWUXFWLRQ RI WKH
HTXLSPHQWPXVWFRPSO\ZLWKFXUUHQW(XURSHDQGLUHFWLYHVDQGVWDQGDUGV
6RPH RI WKH ODZV UHJXODWLRQV GLUHFWLYHV DQG VWDQGDUGV DUH OLVWHG EHORZ WR SURYLGH D PLQLPXP
IUDPHRIUHIHUHQFH7KHOLVWLVLQWHQGHGDVDJXLGHOLQHRQO\DQGLVQRWH[KDXVWLYH
,QWKHHYHQWRIFRQIOLFWRIODZVLWLVDJUHHGWKDWWKHPRVWUHVWULFWLYHODZUHJXODWLRQRUVWDQGDUGZLOO
EHDSSOLHG



/HJLVODWLRQGLUHFWLYHVDQGVWDQGDUGV

7KH 676 ZLOO KDYH &( PDUN DQG LW ZLOO EH GHVLJQHG DQG SURGXFHG DFFRUGLQJ WR WKH IROORZLQJ
VSHFLILFDWLRQV

x ,(&(16WDWLF7UDQVIHU6\VWHPV 676 ³*HQHUDODQG6DIHW\UHTXLUHPHQWV´
x ,(&(1  6WDWLF 7UDQVIHU 6\VWHPV 676  ³(OHFWURPDJQHWLF FRPSDWLELOLW\ (0& 
UHTXLUHPHQWV´
x (1,624XDOLW\PDQDJHPHQWV\VWHPVUHTXLUHPHQWV
x (1,62(QYLURQPHQWDOPDQDJHPHQWV\VWHPVUHTXLUHPHQWV
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'(6&5,37,212)6833/<

7KH SXUSRVH RI WKH SUHVHQW VSHFLILFDWLRQV LV WR GHILQH PLQLPXP GHVLJQ FRQVWUXFWLRQ DQG WHVWLQJ
UHTXLUHPHQWVUHODWLQJWRWKHVXSSO\RIVWDWLFWUDQVIHUVZLWFKHV 676 



'HVLJQVSHFLILFDWLRQV

7KHVWDWLFWUDQVIHUVZLWFKHV 676 ZLOOKDYHWZRSRZHULQSXWVDQGRQHRXWSXWDQGVKDOOLQFOXGHWKH
IROORZLQJRSHUDWLRQDOFRPSRQHQWV

x
6WDWLF6ZLWFK

x
0LFURSURFHVVRUFRQWURODQGGLDJQRVWLFV

x
6WDWLF6ZLWFKIDXOWGHWHFWRU




6WDWLF6ZLWFK

7KHVWDWLFFKDQJHRYHUVZLWFKVKDOOEHGHVLJQHGDQGPDGHWRWKHIROORZLQJVSHFLILFDWLRQV

x 7KHVZLWFKLQJGHYLFHDWERWKLQSXWVFRQVLVWRISDLUVRIDQWLSDUDOOHO6&5V VWDWLFVZLWFKHV 
676 VKDOO HQVXUH UHGXQGDQW SRZHU WR FULWLFDO ORDGV E\ SURYLGLQJ WKH DELOLW\ WR VZLWFK
EHWZHHQWZRLQGHSHQGHQWDOWHUQDWLYHSRZHUVRXUFHV
6ZLWFKLQJ ZLOO RFFXU ZKHQHYHU WKH OLQH VXSSO\LQJ WKH ORDG QR ORQJHU IDOOV ZLWKLQ WKH
DFFHSWDEOH XVHUGHILQDEOH WROHUDQFHYDOXHV

x 7ZREDFNIHHGGHWHFWLRQFLUFXLWDVVSHFLILHGE\,(&(1

x 7ZRPDQXDOE\SDVVVZLWFKHVIRUWKHPDLQWHQDQFHZKLFKHQDEOHVDORDGWUDQVIHUWRWKH
VXSSO\VRXUFHVZLWKRXWFDXVLQJDSRZHULQWHUUXSWLRQWRWKHFULWLFDOORDG
$FFHVVIRUPDLQWHQDQFHZLOOEHIURPWKHIURQW

x 7KHFRPPXWDWLRQRIWKHSKDVHVEHWZHHQWKHWZRVRXUFHVZLOODOZD\VEHRSHUDWHGZLWKRXW
RYHUODSSLQJ %UHDN%HIRUH0DNHRU%%0 DWDQ\RXWSXWORDGSRZHUIDFWRU 3)UDQJH· 
DQG ERWK ZLWK V\QFKURQL]HG DQG QRW V\QFKURQL]HG VRXUFHV ,Q  SROH PRGHOV WKH
FRPPXWDWLRQ PRGH RI WKH QHXWUDO FRQGXFWRU RQO\ LV 8VHU VHOHFWDEOH ZLWK RYHUODSSLQJ
0DNH%HIRUH%UHDNRU0%% RUZLWKRXWRYHUODSSLQJ %%0 GHSHQGLQJRQWKHLQVWDOODWLRQ
FRQGLWLRQVDQGRQWKHVRXUFH VQHXWUDOJURXQGLQJ



0LFURSURFHVVRUFRQWURODQGGLDJQRVWLFV


2SHUDWLRQ DQG FRQWURO RI /LHEHUW &5266 VKDOO EH SURYLGHG WKURXJK WKH XVH RI PLFURSURFHVVRU
FRQWUROOHGORJLF7KHFRORUHG/('VRQWKHIURQWSDQHORI/LHEHUW&5266VKDOOSURYLGHDVLPSOHDQG
LPPHGLDWHLQGLFDWLRQRIWKHRSHUDWLRQDOVWDWHRIWKHV\VWHP
,QGLFDWLRQV PHDVXUHPHQWV DQG DODUPV WRJHWKHU ZLWK HYHQW ORJJLQJ VKDOO EH VKRZQ RQ DQ /&'
GLVSOD\$VRSWLRQWKH\PD\EHVHQWWRH[WHUQDOGLDJQRVWLFV\VWHPV
,QRUGHUWRPD[LPL]HUHOLDELOLW\ /LHEHUW&5266FRQWUROORJLFZLOOEHKLJKO\UHGXQGDQWDQGPLQLPL]H
WKH XVH RI FRPPRQ FRPSRQHQWV &RROLQJ RI WKH  WR $ PRGHOV ZLOO UHO\ RQ UHGXQGDQW
YHQWLODWLRQZKLOHWKHUDQJHIURPXSWR$PRGHOVZLOOEHSURYLGHGZLWKQDWXUDOYHQWLODWLRQ
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6WDWLF6ZLWFKIDXOWGHWHFWRU



$ VSHFLDO VWDWLF VZLWFK IDXOW GHWHFWRU ZLOO GHWHFW DQ LQWHUQDO VKRUW FLUFXLW FRQGLWLRQ ERWK IRU WKH
SDVVLYHDQGDFWLYHVWDWLFVZLWFK
/LHEHUW&5266ZLOOEHDEOHWRGLDJQRVHWKHIROORZLQJ6&5IDXOWFRQGLWLRQV

6KRUW&LUFXLW6&5VDFWLYHOLQH
6KRUW&LUFXLW6&5VSDVVLYHOLQH
2SHQ&LUFXLW6&5VDFWLYHOLQH
2SHQ&LUFXLW6&5SDVVLYHOLQH RQO\IRU$$PRGHOV 

'HSHQGLQJRQWKHSUHVHQFHRIWKHH[WHUQDORSWLRQDOWULSSLQJFRLOLQSXWVZLWFKWKHV\VWHPZLOOUHDFW
GLIIHUHQWO\





23(5$7,1*02'(6

7KLVVHFWLRQGHVFULEHVWKHGLIIHUHQWRSHUDWLQJPRGHVRIWKH/LHEHUW&5266676



1RUPDORSHUDWLQJPRGH )L[HGSULRULW\DQG1RSULRULW\ 

:KHQ RSHUDWLQJ LQ SULRULW\ PRGH 676 ZLOO DWWULEXWH D SULRULW\ WR RQH RI WKH WZR VRXUFHV 7KH
VHOHFWHG SULRULW\ VRXUFH ZLOO FRQWLQXRXVO\ VXSSO\ WKH ORDG ZLWKLQ WKH WROHUDQFHZLQGRZV)DLOXUHRI
WKHSULRULW\VRXUFHZLOOFDXVHWUDQVIHURIWKHORDGWRWKHDOWHUQDWLYH ORZSULRULW\ VRXUFH:KHQWKH
SULRULW\ OLQH UHWXUQV ZLWKLQ WKH DFFHSWDEOH WROHUDQFH ZLQGRZ WKH ORDG ZLOO DXWRPDWLFDOO\ EH
WUDQVIHUUHGEDFNWRWKHSULRULW\OLQH
,QWKHHYHQWRIERWKVRXUFHVIDOOLQJRXWVLGHWKHDFFHSWDEOHWROHUDQFHZLQGRZVGHILQHGE\WKH
QRUPDO OLPLW SDUDPHWHUV /LHEHUW &5266 ZLOO WUDQVIHU WR WKH VRXUFH ZKLFK UHPDLQV ZLWKLQ WKH
DFFHSWDEOHZLQGRZGHILQHGE\WKHFULWLFDOOLPLWSDUDPHWHUV
:KHQ RSHUDWLQJ LQ QR SULRULW\ PRGH WKH /LHEHUW &5266 ZLOO WUHDW ERWK VRXUFHV DV HTXDOO\
DFFHSWDEOH DQG ZLOO WKHUHIRUH VXSSO\ WKH ORDG IURP ZKLFKHYHU VRXUFH ODVW FRPSOLHG ZLWK WKH
WROHUDQFHSDUDPHWHUV



2SHUDWLRQXQGHURXWSXWVKRUWFLUFXLW

676ZLOOLQKLELWWUDQVIHUZKHQHYHUDQRXWSXWVKRUWFLUFXLWLVGHWHFWHGWKXVDYRLGLQJWKHWUDQVIHURI
WKHVKRUWFLUFXLWWRWKHDOWHUQDWLYHVRXUFH7KHLQVWDQWVKRUWFLUFXLWWKUHVKROGOHYHOLVXVHUGHILQDEOH
GHIDXOWVHWWLQJLV,Q 
676LQWHUQDOORJLFZLOOUHFRJQL]HDVKRUWFLUFXLWFRQGLWLRQDWWKHRXWSXWDQGLQKLELWWUDQVIHUVHYHQLI
DQXSVWUHDPSURWHFWLRQGHYLFHWULSVDQGWKHFXUUHQWJRHVWR]HUR



0DLQWHQDQFHE\SDVVVZLWFK

>IRU &DELQHW YHUVLRQ@ 7KH 676 LV HTXLSSHG ZLWK LQWHUQDO PDLQWHQDQFH E\SDVV VZLWFKHV ZKLFK
HQDEOHV D ORDG WUDQVIHU WR WKH VXSSO\ VRXUFHV ZLWKRXW FDXVLQJ D SRZHU LQWHUUXSWLRQ WR WKH FULWLFDO
ORDG
%\SDVVLVRODWLRQLVFRPSOHWHDOORZLQJDOOVHUYLFHDEOHFRPSRQHQWVWREHPDLQWDLQHGLQVDIHW\
7KHVZLWFKLQJGHYLFHVHQVXUHWKDWWKHGLUHFWFRQQHFWLRQRIWKHWZRVRXUFHVLVQHYHUSRVVLEOHHYHQ
XSRQDZURQJXVHURSHUDWLRQ
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>IRU&KDVVLVYHUVLRQ@7KH676KDVWREHHTXLSSHGZLWKH[WHUQDOE\SDVVVZLWFKHVZKLFKHQDEOHD
ORDGWUDQVIHUWRWKHVXSSO\VRXUFHVZLWKRXWFDXVLQJDSRZHULQWHUUXSWLRQWRWKHFULWLFDOORDG
7KHH[WHUQDOVZLWFKLQJGHYLFHVVKDOOKDYHWRLQFOXGHPHFKDQLFDOLQWHUORFNVWRHQVXUHWKDWWKHWZR
E\SDVVVZLWFKHVFDQQRWEHVLPXOWDQHRXVO\FORVHGWKXVDYRLGLQJ WKHGLUHFWFRQQHFWLRQRIWKHWZR
VRXUFHV
,Q WKH  SROHV YHUVLRQ WKH H[WHUQDO EUHDNHUV PXVW DOVR JXDUDQWHH WKH FRPSOHWH LVRODWLRQ RI WKH
QHXWUDORIWKHWZRVRXUFHVZKHQLQE\SDVVPRGH



2SHUDWLRQXQGHURYHUORDG

$Q RYHUORDG FRQGLWLRQ ZLOO EH UHFRJQL]HG ZKHQHYHU WKH ORDG LV DERYH  RI QRPLQDO DQG DQ
RYHUORDGDODUPZLOODSSHDURQWKHGLVSOD\'HSHQGLQJRQWKHRYHUORDGOHYHODWLPHRXWZLOOEH
DFWLYDWHGVKRZLQJWKHUHPDLQLQJWKHUPDODXWRQRP\
2QFH WKH WLPHRXW KDV H[SLUHG DQ ³RYHUORDG WLPHRXW H[SLUHG´ DODUP PHVVDJH ZLOO EH GLVSOD\HG
3RZHUFRQWLQXHVQHYHUWKHOHVVWREHVXSSOLHGWRWKHORDG,IWKH2YHUORDGWUDQVIHULQKLELWLRQHQDEOH
SDUDPHWHULVVHWDV³<(6´676ZLOOLQKLELWWKHWUDQVIHUEHWZHHQWKHVRXUFHV
7KLVSDUDPHWHUQHHGVWREHSURSHUO\VHWLQRUGHUWRREWDLQWKHGHVLUHGEHKDYLRU






6760($685(0(176$1'$/$506


0HDVXUHPHQWV

7KHIROORZLQJPHDVXUHPHQWVVKDOOEHSURYLGHGE\WKH676V\VWHP

6\VWHP0HDVXUHPHQWV
x
9HUWLY/,)(VHUYLFHVVWDWXV WLPHRIQH[WFDOOGLDOGHOD\HGIRUHWF 
x
3KDVH'LIIHUHQFH

6RXUFH 6 0HDVXUHPHQWV
x
6RXUFHVLQSXWYROWDJH SKDVH89: 
x
6RXUFHVLQSXWIUHTXHQF\

6RXUFH 6 0HDVXUHPHQWV
x
6RXUFHVLQSXWYROWDJH SKDVH89: 
x
6RXUFHVLQSXWIUHTXHQF\

2XWSXW0HDVXUHPHQWV
x
2XWSXWYROWDJH SKDVH89: 
x
2XWSXWFXUUHQW SKDVH89: 
x
2XWSXWIUHTXHQF\
x
2XWSXWDSSDUHQWSRZHU
x
9ROWDJHGLIIHUHQFHDFURVVQHXWUDOV 3ROHVRQO\ 
x
2XWSXWQHXWUDOFXUUHQW 3ROHVRQO\ 
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$ODUPV

7KHIROORZLQJDODUPVVKDOOEHSURYLGHGE\WKH676V\VWHP


6\VWHP$ODUPV
x
9HUWLY/,)(VHUYLFHVVHWWLQJVORVW
x
0RGHPVHWXSIDLOHG
x
6HUYLFHDFWLYH
x
(32DFWLYH
x
6HWXSGDWDORVW
x
2XWRIV\QF
x
6KRUWHG6WDWLF6ZLWFKERWKVRXUFHV
x
3UHIHUUHGVRXUFHRYHUFXUUHQW
x
5HVHUYHVRXUFHRYHUFXUUHQW
x
7UDQVIHULQKLELW
x
([WHUQDOWUDQVIHULQKLELW
x
([WHUQDOFRPPDQGVFRQIOLFW
x
0DQXDOFRPPDQGHQDEOHG
x
6RXUFHVHOVZLWFKDFWLYH
x
([WHUQDOSUHIHUUHGVRXUFHIDLOXUH
x
([WHUQDOUHVHUYHVRXUFHIDLOXUH
x
,QWHUQDODLUKLJKWHPSHUDWXUH
x
(32WHVWHQDEOHG
x
&RQWURORYHUULGHHQDEOHG
x
$X[LOLDU\SRZHUIDLOXUH
x
%\SDVVRIVRXUFH6
x
%\SDVVRIVRXUFH6
x
6&5LQILHOGWHVWHQDEOHG
x
6\VWHPWHVWPRGH


6RXUFH$ODUPV
x
2YHUKHDWLQJ
x
6RXUFHIDLOXUH
x
([WHUQDOVRXUFHIDLOXUH
x
3UHIHUUHGVRXUFHIDLOXUH
x
5HVHUYHVRXUFHIDLOXUH
x
3KDVHVHTXHQFHHUURU
x
6KRUWHGSKDVHVWDWLFVZLWFK
x
2SHQVWDWLFVZLWFK
x
6RXUFH6EUHDNHURSHQ
x
6RXUFH6WULSSLQJFRLODFWLYH
x
6RXUFHRYHUORDGHG
x
2YHUORDGHGWLPHRXW
x
)UHTXHQF\RXWRIOLPLWV
x
9ROWDJHRXWRIOLPLWV
x
9HQWLODWLRQIDQIDLOXUH
x
1HXWUDORYHUKHDWLQJ 3RQO\ 
x
6KRUWHGQHXWUDOVWDWLFVZLWFK 3RQO\ 
x
2SHQQHXWUDOVWDWLFVZLWFK 3RQO\ 
x
1HXWUDORYHUFXUUHQW 3RQO\ 
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6RXUFH$ODUPV
x
2YHUKHDWLQJ
x
6RXUFHIDLOXUH
x
([WHUQDOVRXUFHIDLOXUH
x
3UHIHUUHGVRXUFHIDLOXUH
x
5HVHUYHVRXUFHIDLOXUH
x
3KDVHVHTXHQFHHUURU
x
6KRUWHGSKDVHVWDWLFVZLWFK
x
2SHQVWDWLFVZLWFK
x
6RXUFH6EUHDNHURSHQ
x
6RXUFH6WULSSLQJFRLODFWLYH
x
6RXUFHRYHUORDGHG
x
2YHUORDGHGWLPHRXW
x
)UHTXHQF\RXWRIOLPLWV
x
9ROWDJHRXWRIOLPLWV
x
9HQWLODWLRQIDQIDLOXUH
x
1HXWUDORYHUKHDWLQJ 3RQO\ 
x
6KRUWHGQHXWUDOVWDWLFVZLWFK 3RQO\ 
x
2SHQQHXWUDOVWDWLFVZLWFK 3RQO\ 
x
1HXWUDORYHUFXUUHQW 3RQO\ 



2XWSXW$ODUPV
x
2XWSXWRYHUORDGHG
x
2YHUORDGHGWLPHRXW
x
2XWSXWEUHDNHURSHQ
x
/RDGRQUHVHUYH
x
(32DFWLYH
x
/RDGRQIDLOXUHVRXUFH
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021,725,1*6,*1$/6&21752/$1'&20081,&$7,21





/&''LVSOD\

/LHEHUW&5266676VKDOOLQFRUSRUDWHWKHQHFHVVDU\FRQWUROVLQVWUXPHQWVDQGLQGLFDWRUVWRDOORZ
WKHRSHUDWRUWRPRQLWRUWKHV\VWHPVWDWXVDQGSHUIRUPDQFHDVZHOODVWDNHDSSURSULDWHDFWLRQV
$Q/&'GLVSOD\VKDOOEHSURYLGHGWRYLVXDOL]HRYHURSHUDWLQJSDUDPHWHUVRI/LHEHUW&5266
7KHPHVVDJHVVKDOOEHDFFHVVHGE\SXVKEXWWRQV7KHWH[WVKDOOEHDYDLODEOHLQODQJXDJHV
7KHHYHQWORJJLQJIXQFWLRQZLOOSURYLGHDFFHVVWRWKHKLVWRU\RI676IURPWKH/&'GLVSOD\
7KLVIXQFWLRQZLOOPHPRULVHDQGUHFRUGWKHWLPLQJRIVWDWXVHYHQWVDQGDODUPV
6DPSOHVZLOOEHWDNHQHYHU\PVDQGWKHODVWHYHQWVZLOOEHUHFRUGHG
,WZLOOEHSRVVLEOHWRGRZQORDGWKHHYHQWORJILOHWKURXJKWKHORFDOVHULDOSRUWXVLQJDGHGLFDWHG
VRIWZDUHLQWHUIDFHUXQQLQJRQD3&



9HUWLY/,)(6HUYLFHV5HPRWH0RQLWRULQJ6\VWHP


9HUWLY /,)( VHUYLFHV RSWLRQ VKDOO DOORZ WKH UHPRWH GLDJQRVLV RI /LHEHUW &5266 676 WKURXJK
GHGLFDWHG WHOHSKRQH OLQHV LQ RUGHU WR HQVXUHWKHPD[LPXPUHOLDELOLW\RIWKHXQLWVWKURXJKRXWWKHLU
RSHUDWLRQDOOLIH
7KHPRQLWRULQJVKDOOEHDWUXHKRXUVGD\VVHUYLFHWKDQNVWRDXQLTXHIHDWXUHWKDWDOORZV
WUDLQHG 6HUYLFH (QJLQHHUV WR EH FRQVWDQWO\ LQ FRQWDFW HOHFWURQLFDOO\ ZLWK WKH VHUYLFH FHQWUH DQG
WKHUHIRUHWKH/LHEHUW&5266676
7KH XQLWV VKDOO DXWRPDWLFDOO\WHOHSKRQHWKHVHUYLFHFHQWUHDWGHILQHGLQWHUYDOVWRSURYLGHGHWDLOHG
LQIRUPDWLRQWKDWVKDOOEHDQDO\VHGLQRUGHUWRSUHGLFWQHDUWHUPIDLOXUHV
'XULQJWKHFDOOWKHVHUYLFHFHQWUHVKDOO

x ,GHQWLI\WKHXQLWFRQQHFWHG
x 5HFRJQLVHWKHW\SHRIFDOO
x 5HTXHVW WKH GDWD VWRUHG LQ WKH PHPRU\ RI /LHEHUW &5266 676 GXULQJ WKH WLPH LQWHUYDO
VLQFHWKHODVWFRQQHFWLRQ
x 5HTXHVWUHDOWLPHLQIRUPDWLRQIURPWKHXQLW VHOHFWDEOH 

7KHVHUYLFHFHQWUHVKDOODQDO\]HKLVWRULFDOGDWDDQGLVVXHDUHJXODUGHWDLOHGUHSRUWWRWKHFXVWRPHU
LQIRUPLQJKLPRIWKHXQLWRSHUDWLRQDOFRQGLWLRQDQGDQ\FULWLFDOVWDWHV





,29ROWDJH)UHH&RQWDFWV



7KLV RSWLRQ FRQVLVWV RI DQ DGGLWLRQDO ERDUG SURYLGLQJ WKH &XVWRPHU ZLWK D QXPEHU RI LQSXW DQG
RXWSXW FRQWDFWV ZKLFK FDQ EH FRQILJXUHG DQG SHUVRQDOLVHG DFFRUGLQJ WR WKH UHTXLUHPHQWV RI WKH
LQVWDOODWLRQWKHVHDUH

 )RXUGLJLWDOLQSXWV 9ROWDJH)UHH&RQWDFWV 
 )RXURXWSXWV±9ROWDJH)UHH&RQWDFWV $9$&'& 

7KHVHLQSXWVDQGRXWSXWVRIIHUWKHIROORZLQJYROWIUHHFRQWDFWV

x 3UHIHUUHG6RXUFH)DLOXUH 6VRXUFHIDLOXUHLQ1R3ULRULW\0RGH 
x 5HVHUYH6RXUFH)DLOXUH 6VRXUFHIDLOXUHLQ1R3ULRULW\0RGH 
x 6RXUFHVRXWRI6\QFKURQLVP
x 2YHUORDG
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56&

/LHEHUW&5266676VKDOOEHHTXLSSHGZLWKWZR'W\SHSLQPDOHFRQQHFWRUVIRUFRQQHFWLRQWR
FRPSXWHUVZLWK56&VHULDOFRPPXQLFDWLRQVSRUW



-%86NLW

$VSHFLDO-%86NLWZLOOHQVXUHFRPSDWLELOLW\RI/LHEHUW&5266&DELQHW&KDVVLVZLWK-%XV
SURWRFRORQ56








67$7,&75$16)(56:,7&+7(&+1,&$/'$7$


3DUDPHWHU
8QLWRI
PHDVXUH

6SHFLILFDWLRQ
GDWD

6XSSOLHU V
GDWD



&DELQHW
&KDVVLV

««««««

1RPLQDO9ROWDJH

9

9 SK1 

««««««

,QSXW9ROWDJH7ROHUDQFH






««««««

1RPLQDO)UHTXHQF\ +]VHOHFWDEOH 

+] 



««««««

)UHTXHQF\7ROHUDQFH





««««««

7UDQVIHU0RGH



%%0 IRU1HXWUDO%%0RU
0%%XVHUVHOHFWDEOH 

««««««

1XPEHURI6ZLWFKLQJ3ROHV





««««««

9HUVLRQ

$ ««««««

1RPLQDO&XUUHQW

$

(IILFLHQF\DW3Q





««««««



·

««««««

2SHUDWLQJUDQJHIRU3)
2YHUORDGFDSDFLW\
IRUPLQXWHV
IRUPLQXWH
IRUVHFRQGV
IRUVHFRQG




 
$



««««««

««««««

««««««
$ ««««««
$ IRU$ 

7UDQVIHU7LPH

PVHF 



««««««

$GGLWLRQDOWUDQVIHUGHOD\WLPH
IRUQRQV\QFKURQRXVWUDQVLWLRQV

PVHF 

·
XVHUVHOHFWDEOH 

««««««

449

Liebert® Cross Chasis/Cabinet | Guide Specifications
Liebert® Cross Chasis/Cabinet | Guide Specifications

/LHEHUW&526637(&+1,&$/63(&,),&$7,21

3DUDPHWHU
6WDWLF6ZLWFK)DXOW'HWHFWRU RSHQDQGFORVH6&5 
9HQWLODWLRQ

8QLWRI
PHDVXUH

6SHFLILFDWLRQ
GDWD

6XSSOLHU V
GDWD



<HV

««««««



1DWXUDO$
««««««
)RUFHG$

(0&&RPSDWLELOLW\ ,(&(1 



&ODVV&"""&

««««««

6DIHW\



,(&(1

««««««

& 

·&

««««««

2SHUDWLQJ7HPSHUDWXUHUDQJH
$FXVWLF1RLVH

G%$ 


 $   ««««««
 $ 






8VHU6HWWLQJV


3DUDPHWHU

8QLWRI
PHDVXUH

6SHFLILFDWLRQ
GDWD

6XSSOLHU V
GDWD



&DELQHW
&KDVVLV

««««««

9

 SK1 

««««««

GHJ 




««««««

2YHU9ROWDJH&ULWLFDO/LPLW 506 



·

««««««

2YHU9ROWDJH)DWDO/LPLW 506 



·

««««««

8QGHU9ROWDJH&ULWLFDO/LPLW 506 



·

««««««

8QGHU9ROWDJH)DWDO/LPLW 506 



·

««««««



·,Q

««««««

PVHF 

·

««««««

VHF 

·

««««««



2Q2II

««««««

PLQ 

·

««««««

9HUVLRQ
1RPLQDO,QSXW9ROWDJH
3KDVH'LIIHUHQFH

,QVWDQW6KRUW&LUFXLW2YHUORDG7KUHVKROG
$V\QFKURQRXVWUDQVIHUGHOD\WLPH
5H7UDQVIHU7LPH
0DQXDO7UDQVIHU7LPHRXW(QDEOH
0DQXDO7UDQVIHU7LPHRXW
1HXWUDO7UDQVIHU0RGH
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7KH FRQVWUXFWLRQDO DQG IXQFWLRQDO FKDUDFWHULVWLFV RI 676 PXVW EH LQ OLQH ZLWK VWDWH RI WKH DUW
WHFKQRORJ\LQWKLVILHOGLQSDUWLFXODU

7KHVXSSO\LQJFRPSDQ\PXVWEHDEOHWRSURYLGHSURRIWKDWLWLV,62DQG,62FHUWLILHG
IRUGHVLJQDQGPDQXIDFWXULQJDQGIRUWKHSURYLVLRQRIVHUYLFHV

7KH 676 ZLOO EH JXDUDQWHHG IRU RQH \HDU GXULQJ ZKLFK WLPH WKH 6XSSOLHU ZLOO SURYLGH WHFKQLFDO
DVVLVWDQFH7KHVXSSO\RIVSDUHSDUWVZLOOEHJXDUDQWHHGIRU\HDUVDIWHUSXUFKDVH



0,6&(//$1(2863529,6,216

7KLVVHFWLRQGHILQHVGHWDLOVRIVHUYLFHVDFWLYLWLHVDQGPHDQVQHFHVVDU\WRFRPSOHWHWKHVXSSO\RI
WKH6WDWLF7UDQVIHU6ZLWFK



'RFXPHQWDWLRQ

$OO WHFKQLFDO GRFXPHQWV LVVXHG E\ WKH 6XSSOLHU LQ SDUWLFXODU WKH XVHU KDQGERRN DQG WKH
LQVWDOODWLRQPDLQWHQDQFHDQGWURXEOHVKRRWLQJJXLGHVPXVWEHLQ(QJOLVK



3DFNDJLQJ

7KH6XSSOLHUZLOOHQVXUHWKDWDOOHTXLSPHQWLVVXLWDEO\SDFNDJHG



6KLSPHQW

7KH 6XSSOLHU ZLOO HQVXUH WKDW WKH HTXLSPHQW LV VKLSSHG WR WKH VSHFLILHG DGGUHVV RQ WKH DJUHHG
GDWH



&RPPLVVLRQLQJ

&RPPLVVLRQLQJ FRVWV ZLOO EH SD\DEOH E\ WKH 6XSSOLHU ZKR ZLOO EH UHVSRQVLEOH IRU WKH ZRUN GRQH
DQGWKHSHUVRQQHOLQYROYHG
7HFKQLFDOSHUVRQQHOZLOOEHWUDLQHGWRPHHWWKHUHTXLUHPHQWVRIFXUUHQWZRUNVDIHW\VWDQGDUGV



6HUYLFHKRWOLQH

7KH 6XSSOLHU ZLOO LQGLFDWH WKH VHUYLFH FHQWUH QHDUHVW WR WKH SODFH RI LQVWDOODWLRQ RI WKH HTXLSPHQW
VXSSOLHGXQGHUWKHFRQWUDFW
7KH VHUYLFH FHQWUH LQGLFDWHG PXVW EH DEOH WR SURYLGH URXWLQH PDLQWHQDQFH VHUYLFHV DQG PXVW EH
DEOHWRUHVSRQGWRXUJHQWFDOOVDWWKHWHUPVDQGFRQGLWLRQVVSHFLILHGE\WKH%X\HU
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LIEBERT®
CROSS
RACK 16 A, 32 A AND 63 A

Secure Power Always
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.
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-theart 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.

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.

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.

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.

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.

Liebert CROSS Rack from 16 to 63 A
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Liebert CROSS RACK (A) Specifications
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 (%)

125

for 1 minutes (%)

150

for 0,50/606 seconds (%)

700

Fuses
Temperature range (°C)
Cooling
Transfer Mode
Transfer Time
source failure, worst case (msec)

≤6

source failure, typical (msec)

≤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
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/LHEHUW&52665$&.
5$7,1*;;$33ROHV














 VHOHFWDPRQJ$ 

455

Liebert® Cross Rack | Guide Specifications
Liebert® Cross Rack | Guide Specifications

/LHEHUW&526637(&+1,&$/63(&,),&$7,21



*(1(5$/5(48,5(0(176


6FRSHDQGW\SHRIFRQWUDFW

7KHSUHVHQWVSHFLDOFRQWUDFWVSHFLILFDWLRQVFRQVWLWXWHDFDOOIRUEHVWRIIHUVIRUWKHVXSSO\RI


Q;9HUWLY6WDWLF7UDQVIHU6ZLWFK HV  KHUHLQDIWHUUHIHUUHGWRDV/LHEHUW&5266 UDWHGDW;;$
LQWKH5$&.YHUVLRQZLWKDSROHVVZLWFKLQJFDSDELOLW\EHWZHHQWZRLQGHSHQGHQWVRXUFHV

7KHSUHVHQWVSHFLILFDWLRQVFRQWDLQPLQLPXPUHTXLUHPHQWV$OORIIHUVPXVWEHFRPSOHWHGVWULFWO\LQ
DFFRUGDQFH WKHUHZLWK HLWKHU E\ FRQILUPLQJ GDWD RU E\ ILOOLQJ LQ WKH VSDFHV SURYLGHG ZKHUH
UHTXLUHPHQWVDUHQRWPHW

$Q\GHYLDWLRQVRUH[FHSWLRQVWRWKHPLQLPXPUHTXLUHPHQWVPXVWDSSHDULQWKHRIIHU

:KHUHQRH[FHSWLRQVDUHVKRZQWKHUHTXLUHPHQWVRIWKHSUHVHQWVSHFLILFDWLRQVZLOOEHFRQVLGHUHG
DVDFFHSWHG




5(/(9$17(8523($1',5(&7,9(6$1'5()(5(1&(67$1'$5'6


*HQHUDO

7KH FKRLFH RI PDWHULDOV DQG FRPSRQHQWV HQJLQHHULQJ GHYHORSPHQWV DQG WKH FRQVWUXFWLRQ RI WKH
HTXLSPHQWPXVWFRPSO\ZLWKFXUUHQW(XURSHDQGLUHFWLYHVDQGVWDQGDUGV
6RPH RI WKH ODZV UHJXODWLRQV GLUHFWLYHV DQG VWDQGDUGV DUH OLVWHG EHORZ WR SURYLGH D PLQLPXP
IUDPHRIUHIHUHQFH7KHOLVWLVLQWHQGHGDVDJXLGHOLQHRQO\DQGLVQRWH[KDXVWLYH
,QWKHHYHQWRIFRQIOLFWRIODZVLWLVDJUHHGWKDWWKHPRVWUHVWULFWLYHODZUHJXODWLRQRUVWDQGDUGZLOO
EHDSSOLHG



/HJLVODWLRQGLUHFWLYHVDQGVWDQGDUGV

/LHEHUW &5266 5DFN ZLOO KDYH &( PDUN DQG LW ZLOO EH GHVLJQHG DQG SURGXFHG DFFRUGLQJ WR WKH
IROORZLQJVSHFLILFDWLRQV

x ,(&(16WDWLF7UDQVIHU6\VWHPV 676 ³*HQHUDODQG6DIHW\UHTXLUHPHQWV´
x ,(&(1  6WDWLF 7UDQVIHU 6\VWHPV 676  ³(OHFWURPDJQHWLF FRPSDWLELOLW\ (0& 
UHTXLUHPHQWV´
x (1,624XDOLW\PDQDJHPHQWV\VWHPVUHTXLUHPHQWV
x (1,62(QYLURQPHQWDOPDQDJHPHQWV\VWHPVUHTXLUHPHQWV
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'(6&5,37,212)6833/<

7KH SXUSRVH RI WKH SUHVHQW VSHFLILFDWLRQV LV WR GHILQH PLQLPXP GHVLJQ FRQVWUXFWLRQ DQG WHVWLQJ
UHTXLUHPHQWVUHODWLQJWRWKHVXSSO\RIVWDWLFWUDQVIHUVZLWFKHV 676 




'HVLJQVSHFLILFDWLRQV

7KHVWDWLFWUDQVIHUVZLWFKHV 676 ZLOOKDYHWZRSRZHULQSXWVDQGRQHRXWSXWDQGVKDOOLQFOXGHWKH
IROORZLQJRSHUDWLRQDOFRPSRQHQWV

x
6WDWLF6ZLWFK

x
%DFNIHHGSURWHFWLRQFRQWURODQG6&5RSHQGHWHFWRU

x
5HGXQGDQWFRROLQJ




6WDWLF6ZLWFK

7KHVWDWLFFKDQJHRYHUVZLWFKVKDOOEHGHVLJQHGDQGPDGHWRWKHIROORZLQJVSHFLILFDWLRQV

x 7KHVZLWFKLQJGHYLFHDWERWKLQSXWVFRQVLVWRISDLUVRIDQWLSDUDOOHO6&5V VWDWLFVZLWFKHV 
/LHEHUW &5266 5DFN VKDOO HQVXUH UHGXQGDQW SRZHU WR FULWLFDO ORDGV E\ SURYLGLQJ WKH
DELOLW\WRVZLWFKEHWZHHQWZRLQGHSHQGHQWDOWHUQDWLYHSRZHUVRXUFHV
6ZLWFKLQJ ZLOO RFFXU ZKHQHYHU WKH OLQH VXSSO\LQJ WKH ORDG QR ORQJHU IDOOV ZLWKLQ WKH
DFFHSWDEOH XVHUGHILQDEOH WROHUDQFHYDOXHV

x 7ZRPDQXDOE\SDVVVZLWFKHVIRUWKHPDLQWHQDQFHZKLFKHQDEOHVDORDGWUDQVIHUWRWKH
VXSSO\VRXUFHVZLWKRXWFDXVLQJDSRZHULQWHUUXSWLRQWRWKHFULWLFDOORDG
7KH VZLWFKLQJ GHYLFHV HQVXUH WKDW WKH GLUHFW FRQQHFWLRQ RI WKH WZR VRXUFHV LQ QHYHU
SRVVLEOH HYHQ XSRQ D ZURQJ XVHU RSHUDWLRQ 7R HQVXUH D YHU\ ORZ 0775 OHVV WKDQ 
PLQXWH  WKH HQWLUH VWDWLF VZLWFK PRGXOH FDQ EH H[WUDFWHG ZLWKRXW LQWHUUXSWLQJ WKH VXSSO\
+RW6ZDSPDLQWHQDQFH DIWHUKDYLQJVZLWFKHGWKHXQLWWRPDQXDOE\SDVV

x 7KHFRPPXWDWLRQRIWKHSKDVHVEHWZHHQWKHWZRVRXUFHVZLOODOZD\VEHRSHUDWHGZLWKRXW
RYHUODSSLQJ %UHDN%HIRUH0DNHRU%%0 DWDQ\RXWSXWORDGSRZHUIDFWRU 3)UDQJH· 
DQGERWKZLWKV\QFKURQL]HGDQGQRWV\QFKURQL]HGVRXUFHV




%DFNIHHGSURWHFWLRQFRQWURODQG6&5RSHQGHWHFWRU


7KLV IHDWXUH SUHYHQWV WKH SRVVLELOLW\ RI HOHFWULF VKRFN KD]DUGV RQ WKH DOWHUQDWLYH VRXUFH LQ WKH
HYHQWRIDVWDWLFVZLWFK6&5IDLOXUH 6&5VKRUWHG 
7KHXVHULQWHUIDFHLQFOXGHVWZRYROWDJHIUHHFRQWDFWVXVHGWRDFWLYDWHDQH[WHUQDOLVRODWLQJGHYLFH
ZKHQEDFNIHHGLVGHWHFWHG
/LHEHUW&52665DFNZLOODOVREHDEOHWRGHWHFWWKHIDXOWFRQGLWLRQ2SHQ&LUFXLW6&5RQWKHDFWLYH
OLQHWKURXJKDVSHFLDOVWDWLFVZLWFKIDXOWGHWHFWRU7KLVIDXOWFRQGLWLRQZLOOFDXVHDWUDQVIHUWRWKH
SDVVLYHOLQHDQGLQKLELWIXUWKHUWUDQVIHUV
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5HGXQGDQWFRROLQJ

/LHEHUW&52665DFNLVHTXLSSHGZLWKWZRIXOO\UHGXQGDQWFRROLQJIDQV7KLVIHDWXUHDOORZVDYHU\
UHOLDEOH IURQWWREDFN YHQWLODWLRQ (DFK IDQ LV SURYLGHG ZLWK D VHQVRU ZKLFK LV DEOH WR GHWHFW WKH
IDLOXUHZKLFKLVLPPHGLDWHO\FRPPXQLFDWHGWRWKHXVHU



23(5$7,1*02'(6

7KLVVHFWLRQGHVFULEHVWKHGLIIHUHQWRSHUDWLQJPRGHVRIWKH/LHEHUW&52665DFN



)L[HGSULRULW\PRGH

/LHEHUW&52665DFNZLOODWWULEXWHDSULRULW\WRRQHRIWKHWZRVRXUFHVLWRSHUDWHVLQ)L[HG3ULRULW\
0RGHWKHXVHUVHOHFWVWKHSUHIHUUHGLQSXWOLQHDQG/LHEHUW&52665DFNZLOOWUDQVIHUWRWKHSULRULW\
OLQHZKHQHYHULWVSDUDPHWHUVIDOOZLWKLQDFFHSWDEOHYDOXHV
)DLOXUH RI WKH SULRULW\ VRXUFH ZLOO FDXVH WUDQVIHU RI WKH ORDG WR WKH UHVHUYH ORZ SULRULW\  VRXUFH
:KHQWKHSULRULW\OLQHUHWXUQVZLWKLQWKHDFFHSWDEOHWROHUDQFHZLQGRZWKHORDGZLOODXWRPDWLFDOO\EH
WUDQVIHUUHG EDFN WR WKH SULRULW\ OLQH ,Q WKH HYHQW RI ERWK VRXUFHV IDOOLQJ RXWVLGH WKH DFFHSWDEOH
WROHUDQFHZLQGRZV/LHEHUW&52665DFNFDQEHSURJUDPPHGWRKDYHGLIIHUHQWEHKDYLRUV VWD\RQ
VRXUFHVWD\RQVRXUFHRSHQERWKVWDWLFVZLWFKHV 




2SHUDWLRQXQGHURXWSXWVKRUWFLUFXLW

/LHEHUW &5266 5DFN ZLOO LQKLELW WUDQVIHU ZKHQHYHU DQ RXWSXW VKRUW FLUFXLW LV GHWHFWHG WKXV
DYRLGLQJWKHWUDQVIHURIWKHVKRUWFLUFXLWWRWKHDOWHUQDWLYHVRXUFH7KHLQVWDQWVKRUWFLUFXLWWKUHVKROG
OHYHOLV,Q
/LHEHUW &5266 5DFN¶V LQWHUQDO ORJLF ZLOO LQKLELW WUDQVIHUV HYHQ LI DQ XSVWUHDP SURWHFWLRQ GHYLFH
WULSVDQGWKHFXUUHQWJRHVWR]HUR




2SHUDWLRQXQGHURYHUORDG

$QRYHUORDGFRQGLWLRQZLOOEHUHFRJQL]HGZKHQHYHUWKHORDGLVDERYHDQGGHSHQGLQJRQWKH
RYHUORDGOHYHODWLPHRXWZLOOEHDFWLYDWHG
/LHEHUW&52665DFNZLOOEHDEOHWRVXVWDLQWKHIROORZLQJRYHUORDGFRQGLWLRQV
 ÆPLQ
 ÆPLQ
 ÆVHF
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021,725,1*&21752/$1'&20081,&$7,21




0LPLF/('GLVSOD\

/LHEHUW &5266 5DFN VKDOO LQFRUSRUDWHV WKH QHFHVVDU\ FRQWUROV LQVWUXPHQWV DQG LQGLFDWRUV WR
DOORZ WKH RSHUDWRU WR PRQLWRU WKH V\VWHP VWDWXV DQG SHUIRUPDQFH DV ZHOO DV WR WDNH DSSURSULDWH
DFWLRQV
/LHEHUW &5266 5DFN LV ILWWHG ZLWK D FRQWURO SDQHO RQ WKH IURQW SDUW RI WKH XQLW 7KLV LQFOXGHV D
PLPLFSDQHODQGZDUQLQJOLJKWV /(' WRLQGLFDWHWKHRSHUDWLQJVWDWXVRIWKHXQLWLQUHDOWLPH
7KHVWDWXVRIWKHVRXUFHVWKHVWDWLFVZLWFKHVWKH%\SDVVWKHORDGFRQGLWLRQDQGWKHPD[LPXP
RSHUDWLQJWHPSHUDWXUHDUHDOOPRQLWRUHGFRQWLQXRXVO\
2QWKHFRQWUROSDQHODSXVKEXWWRQLVDOVRSUHVHQWZKLFKDOORZVWKHXVHUWRVHWWKHSULRULW\EHWZHHQ
WKHVRXUFHVDQGD/('ZKLFKLQGLFDWHVWKHFXUUHQWSULRULW\





2XWSXWXVHUVLJQDOV



$ VXPPDU\ DODUP FRQWDFW LV DYDLODEOH DV D FDEOH VFUHZ WHUPLQDO FRQQHFWRU LQWHUIDFHG ZLWK D
YROWDJHIUHHUHOD\FRQWDFW 121&$9DF 
/LHEHUW &5266 5DFN LV DOVR HTXLSSHG ZLWK D IXOO VHW RI GLJLWDO RSWLFDOO\ LVRODWHG RXWSXW FRQWDFWV
7KHVHFRQWDFWVFDQEHDFFHVVHGIURPWKHUHDUSDQHORIWKHXQLWRQDSLQVRFNHW


'LJLWDO2XWSXWV


'LJLWDO RXWSXWV DUH RSWRLVRODWHG VLJQDOV SKRWRWUDQVLVWRUV  WKH SRZHU VXSSO\ KDV WR EH SURYLGHG
H[WHUQDOO\ PD[LPXPFXUUHQWP$PD[LPXP'&YROWDJH9 
'LJLWDO2XWSXWVOLVW

6XPPDU\$ODUP
3ULRULW\RQ66
2XWSXW6KRUW&LUFXLW
6&52SHQ)DXOW
6\VWHP2YHUWHPSHUDWXUH
%\SDVV6&ORVHG
%\SDVV6&ORVHG
(32$FWLYH
62XW2I7ROHUDQFH
62XW2I7ROHUDQFH
6RXUFHV6\QFKURQLVHG
66WDWLF6ZLWFK2SHQ&ORVHG
66WDWLF6ZLWFK2SHQ&ORVHG
%DFNIHHGGHWHFWRUDFWLYH6
%DFNIHHGGHWHFWRUDFWLYH6
)DQIDLOXUH




,QSXWXVHUVLJQDOV



(PHUJHQF\SRZHU2II (32 :KHQWKH(32LVDFWLYDWHGDOOWKHVWDWLFVZLWFKHVDUHRSHQHG
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67$7,&75$16)(56:,7&+7(&+1,&$/'$7$


3DUDPHWHU
8QLWRI
PHDVXUH
9HUVLRQ



6SHFLILFDWLRQ
GDWD

6XSSOLHU V
GDWD

5DFN

««««««

1RPLQDO9ROWDJH

9

,QSXW9ROWDJH7ROHUDQFH






««««««

1RPLQDO)UHTXHQF\ +]VHOHFWDEOH 

+] 



««««««

)UHTXHQF\7ROHUDQFH





««««««

9 3K1 +9YHUVLRQ
««««««
9 3K1 /9YHUVLRQ

7UDQVIHU0RGH



1XPEHURI6ZLWFKLQJ3ROHV



3

««««««

1RPLQDO&XUUHQW

$

$

««««««

(IILFLHQF\DW3Q



!

««««««



·

««««««











««««««
««««««
««««««
««««««

2SHUDWLQJUDQJHIRU3)
2YHUORDGFDSDFLW\
IRUPLQXWHV
IRUPLQXWH
IRUVHFRQGV
7UDQVIHU7LPH
:RUVWFDVH]HURYROWDJHVRXUFHIDLOXUH
7\SLFDO]HURYROWDJHVRXUFHIDLOXUH


PVHF 
PVHF 

$GGLWLRQDOWUDQVIHUGHOD\WLPH
IRUQRQV\QFKURQRXVWUDQVLWLRQV

PVHF 

6\QFKURQL]DWLRQ5DQJH



,QVWDQW2YHUFXUUHQW7KUHVKROG



9HQWLODWLRQ
'LPHQVLRQV
:LGWK
+HLJKW
'HSWK ZRKDQGOHV 
:HLJKW
3URWHFWLRQ'HJUHH
2SHUDWLQJ7HPSHUDWXUHUDQJH
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%%0 %UHDN%HIRUH0DNH  ««««««


««««««

««««««

·
XVHUVHOHFWDEOH 

««««««

 VHOHFWDEOH  
,Q

««««««



)URQWWREDFNIRUFHGDQG
««««««
IXOO\UHGXQGDQW




««««««
¶¶
««««««
8
««««««
PP

NJ 



««««««



,3

««««««

& 

·&
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3DUDPHWHU
$FXVWLF1RLVH

8QLWRI
PHDVXUH
G%$ 

6SHFLILFDWLRQ
GDWD

6XSSOLHU V
GDWD

 ««««««

(0&&RPSDWLELOLW\ ,(&(1 



&ODVV&

««««««

6DIHW\



,(&(1

««««««




7KHFRQVWUXFWLRQDODQGIXQFWLRQDOFKDUDFWHULVWLFVRI/LHEHUW&52665DFNPXVWEHLQOLQHZLWKVWDWH
RIWKHDUWWHFKQRORJ\LQWKLVILHOGLQSDUWLFXODU

7KHVXSSO\LQJFRPSDQ\PXVWEHDEOHWRSURYLGHSURRIWKDWLWLV,62DQG,62FHUWLILHG
IRUGHVLJQDQGPDQXIDFWXULQJDQGIRUWKHSURYLVLRQRIVHUYLFHV

/LHEHUW &5266 5DFN ZLOO EHJXDUDQWHHGIRURQH\HDUGXULQJZKLFKWLPHWKH6XSSOLHUZLOOSURYLGH
WHFKQLFDODVVLVWDQFH7KHVXSSO\RIVSDUHSDUWVZLOOEHJXDUDQWHHGIRU\HDUVDIWHUSXUFKDVH



0,6&(//$1(2863529,6,216

7KLVVHFWLRQGHILQHVGHWDLOVRIVHUYLFHVDFWLYLWLHVDQGPHDQVQHFHVVDU\WRFRPSOHWHWKHVXSSO\RI
WKH6WDWLF7UDQVIHU6ZLWFK



'RFXPHQWDWLRQ

$OO WHFKQLFDO GRFXPHQWV LVVXHG E\ WKH 6XSSOLHU LQ SDUWLFXODU WKH XVHU KDQGERRN DQG WKH
LQVWDOODWLRQPDLQWHQDQFHDQGWURXEOHVKRRWLQJJXLGHVPXVWEHLQ(QJOLVK



3DFNDJLQJ

7KH6XSSOLHUZLOOHQVXUHWKDWDOOHTXLSPHQWLVVXLWDEO\SDFNDJHG



6KLSPHQW

7KH 6XSSOLHU ZLOO HQVXUH WKDW WKH HTXLSPHQW LV VKLSSHG WR WKH VSHFLILHG DGGUHVV RQ WKH DJUHHG
GDWH



&RPPLVVLRQLQJ

&RPPLVVLRQLQJ FRVWV ZLOO EH SD\DEOH E\ WKH 6XSSOLHU ZKR ZLOO EH UHVSRQVLEOH IRU WKH ZRUN GRQH
DQGWKHSHUVRQQHOLQYROYHG
7HFKQLFDOSHUVRQQHOZLOOEHWUDLQHGWRPHHWWKHUHTXLUHPHQWVRIFXUUHQWZRUNVDIHW\VWDQGDUGV



6HUYLFHKRWOLQH

7KH 6XSSOLHU ZLOO LQGLFDWH WKH VHUYLFH FHQWUH QHDUHVW WR WKH SODFH RI LQVWDOODWLRQ RI WKH HTXLSPHQW
VXSSOLHGXQGHUWKHFRQWUDFW
7KH VHUYLFH FHQWUH LQGLFDWHG PXVW EH DEOH WR SURYLGH URXWLQH PDLQWHQDQFH VHUYLFHV DQG PXVW EH
DEOHWRUHVSRQGWRXUJHQWFDOOVDWWKHWHUPVDQGFRQGLWLRQVVSHFLILHGE\WKH%X\HU
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Integrated Power
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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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YWX_d[ji
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Xki_d[iiYedj_dk_jom^_Y^
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ki[hYWdÈ[n_Xboi[b[YjÇn[Zjof["
ZhWm[hjof[WdZÇn[ZWdZ
_iebWj[Ziebkj_ediWYYehZ_d]je
WYjkWbh[gk_h[c[dji$

HE>I#Yecfb_WdY[cWj[h_WbiWh[
i[b[Yj[ZWdZ[dl_hedc[dj
fhej[Yj_ed_iYedi_Z[h[Z
_dcWdk\WYjkh_d]fheY[ii$
<kbboYecfbo_d]m_j^;K
[dl_hedc[djWbfhej[Yj_edZ_h[Yj_l[i$
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:hWm#ekjJof[Iebkj_ed
<ehj^[fem[h\[[Z_d]WdZbeWZYedjhebkd_je\,)&7ehX[bem";FAi[h_[i
bemlebjW][im_jY^][WhYWdfhel_Z[imWffWXb[iebkj_ed$M^[dWY_hYk_j
d[[ZijeX[h[fW_h[Zehh[fbWY[Z"oekedbod[[Zjefkbbekjj^[ZhWm[hkd_j
jef[h\ehcÇ[bZcW_dj[dWdY["j^[fem[hikffbojej^[ej^[hbeWZiWh[dej
WƓ[Yj[Z_dj^[fkbb_d]ekjfheY[ii"m^_Y^[dikh[ij^[Yedj_dkekifem[h
ikffbojeYh_j_YWbbeWZi$
J^[h[Wh[l[hj_YWbXki[iX[^_dZj^[m_j^ZhWmWXb[\kdYj_edWbkd_j"WdZ
[WY^m_j^ZhWmWXb[\kdYj_edWbkd_jYedd[Yjijej^[l[hj_YWbXkij^hek]^
Yedd[YjehiWdZYedd[Yjijej^[^eh_pedjWbXkij^hek]^l[hj_YWbXkije
Z_ijh_Xkj[fem[h$
;WY^m_j^ZhWmWXb[\kdYj_edWbkd_j_i_iebWj[Zj^hek]^ij[[bXeWhZeh^_]^
ÈWc[h[jWhZWdj_dikbWj_edcWj[h_Wbije_cfhel[j^[ef[hWj_ed
_dZ[f[dZ[dY[e\[WY^kd_jWdZfem[hikffboh[b_WX_b_jo$

IjhkYjkh[Y^WhWYj[h_ij_Yi
>eh_pedjWbXki

9ecfWYj_dijWbbWj_ed
D[kjhWbXki

D[kjhWbXki

L[hj_YWbXki

<b[n_Xb[_dijWbbWj_ed
IjWdZWhZceZkbki;3(+cc"YWd
È[n_XboWZWfjjeZ_Ɠ[h[djZhWm[hkd_ji
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9ecfWYjijhkYjkh[
I_d]b[YWX_d[jYWdWYYecceZWj[kfje
),ZhWm[hkd_ji"[Ɠ[Yj_l[boiWl_d]j^[
ifWY[_dYWX_d[jWdZ\eejfh_dj

:hWm[hkd_j
8hWYa[j
9WXb[ekjb[jj[hc_dWbi

F;
;Xki
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J^[FK;:Wi^XeWhZi^emij^[FK;"H[b_WX_b_jo";d[h]o
Yedikcfj_ed"WdZ7bWhc_d\ehcWj_ed$Ki[hYWdWbie
][d[hWj[Ykijec_p[Zh[fehji_dFJC_d\[mYb_Yaim^_Y^
m_bb^[bfoek]W_d_di_]^j_djej^[lWh_ekiijWj_ij_Yi
j^[h[Xoijh[Wcb_d_d]oekhZWjWWdWboi_i[nf[h_[dY[$
;d[h]o"J[ij"WdZ;l[djH[fehji^[bfjh_]][h[l[dj
be]]_d]"h[ifedZjeifedjWd[eki[l[dji"WdZfheZkY[
Yecfb[j[h[fehji$
J^[o^[bf]W_d_di_]^j_djeWX[jj[hkdZ[hijWdZ_d]e\j^[
Fem[hjhW_dWdZi^[Zb_]^jedj^[\ebbem_d]0



EkjW][h[fehji



7bWhch[fehji



DehcWb";c[h][dYo"JejWb;d[h]oYedikcfj_ed



9ecckd_YWj_edi[jj_d]i;gk_fc[dji[jfe_dji
WdZijWj_ij_Yi



>_ijeh_YWbBe]h[fehjifhel_Z_d]j_c[#ijWcf[l[dj
be]i\eh[l[djiWjWZ[l_Y[WdZi[l[h_job[l[b



:_W]deij_Yh[fehjied[gk_fc[dj

J^[FJCYWdX[jW_beh#cWZ[jeoekhed#i_j[fem[hioij[ciWdZfhel_Z[ij^[Fem[hjeAdemWdZFem[hje
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j^[Xki[i"Y_hYk_jXh[Wa[h\kdYj_edWbkd_j
WdZWkn_b_WhoY_hYk_j_dYWX_d[jieWije
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\kdYj_edWbkd_jWdZh[ZkY[_dÈk[dY[e\
WhY_d]YWki[ZXoef[d_d]%Ybei_d]e\
[WY^kd_jieWije_cfhel[j^[
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:hWm[hkd_j^Wi)fei_j_edie\Meha"J[ijWdZ:hWmekj_d
cW_dj[dWdY[fheY[ii$M_j^j^[ib_Z_d]]k_Z[hW_be\ZhWm[hkd_j
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.;%*".;%(ZhWm[h
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ced_jeh_d]_dijhkc[djfWd[b"_dikbWj_edcWj[h_Wbi_Z[fbWj["h[Wh
XeWhZm_j^Yedd[YjehiWdZ_dijWbbWj_edfWhjie\Yedjhebj[hc_dWbi$
J^[ed%eƓe\j^[cW_dim_jY^_dj^[ZhWm[h_ih[Wb_p[ZXoj^[
^WdZb[cekdj[Zedj^[fWd[b$J^[^WdZb[^WiZekXb[_dj[hbeYai
e\c[Y^Wd_YWbWdZ[b[Yjh_YWb_dj[hbeYai$
J^[[b[Yjh_YWb_dj[hbeYaki[iWc_Yheim_jY^m_j^ed[DEWdZed[
D9YedjWYjijeh[Wb_p[_dj[hbeYa$Ef[hWj_d]j^[^WdZb[YWdbeYa)
fei_j_edie\ef[d_d]"j[ij_d]WdZ_iebWj_d]\ehiW\[jofhej[Yj_ed$
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_dj[hhkfj_d]j^[fem[h"fhel_Z_d]ceh[[Yedec_YWdZ
h[b_WXb[YWfWY_jo[nfWdi_ediebkj_ed$

?djk_j_l[>C?0
JC

 J^[FJC _dj[]hWj[i\kdYj_edie\j^[

Yecfb[j[[b[Yjh_Y_d\hWijhkYjkh[WdZ
Z_ifbWoij^[ijWjkiedWikf[hbWj_l[
ced_jeh_d]_dj[h\WY[#Wd_djk_j_l[Yedieb[
m^_Y^Yecfb_[ijej^[^_]^[ijZ[]h[[e\
gkWb_joWdZiW\[jo$

9ecfh[^[di_l[7YY[iieh_[iEfj_edWb
 ?dj[bb_][djFem[hC[j[h
 7JIYWdX[f[h\[Yj_dj[]hWj[Zm_j^;FAi[h_[i
 ;cX[ZZ[ZjefgkWb_joJLIIfhel_Z[i\kbbikh][
fhej[Yj_ed\ehZ_ijh_Xkj_edioij[c
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;dYbeikh[
 J^[fheZkYjm_j^^_]^[hfhej[Yj_edb[l[bYWdX[Ykijec_p[ZWi
ded#ijWdZWhZfheZkYj"WYYehZ_d]jeZ_Ɠ[h[dj[dl_hedc[djWb
h[gk_h[c[dji$
 7_hm_dZemiWh[Z[i_]d[ZWjj^[jefWdZXejjecfWhje\j^[
im_jY^][WhYWX_d[j\ehl[dj_bWj_edWdZ^[WjZ_ii_fWj_ed"iej^[
j[cf[hWjkh[_dj^[YWX_d[j_ia[fjijWXb[j^hek]^_dZ[f[dZ[dj
l[dj_bWj_edY^Wdd[bi$

Ikh\WY[jh[Wjc[dj
 J^[fWd[b"\hWc[WdZ[dYbeikh[e\j^[im_jY^][WhWh[
WbbWffb_[Zm_j^ikh\WY[jh[Wjc[dje\^_]^fh[iikh[
ijWj_YifhWo_d]WdZfW_dj_d]m_j^;fenofebo[ij[h
 :_]h[ii_d]"ikh\WY[WZ`kijc[dj"WdZf^eif^eh_pWj_ed
fheY[ii_d]Wh[f[h\ehc[Z
 J^[YebehYWdX[YedÇ]kh[ZÈ[n_XboWYYehZ_d]jej^[
Yebeh]Wk][fhel_Z[ZXoYkijec[hi$

9WXb[jhkdaWdZYWXb[_dijWbbWj_ed
 9edjhebYWXb[jhkda_i_dijWbb[ZWXel[j^[
\kdYj_edWbkd_jehWjj^[i_Z[e\j^[
\kdYj_edWbkd_j_dj^[YWX_d[j$
 J^[YWXb[jhkda_iifb_jWYYehZ_d]jeYWX_d[j
m_Zj^WdZ:?DhW_bYWdX[cekdj[Z_d\hedj
i_Z[e\j^[YWX_d[j\eh_dijWbb_d]j^[
Yecfed[dji"

F;b_d[WdZd[kjhWbb_d[Yedd[Yj_edXki
 Ik_jWXb[\ehZ_Ɠ[h[djZ_ijh_Xkj_edioij[cie\JD#I"JD#9"
JD#9#I"JJ"WdZ?J$
 ?dj^[)#f^Wi[*#m_h[Z_ijh_Xkj_edioij[c"j^[F;WdZd[kjhWbb_d[
Wh[Yedd[Yj[Zjeed[XkiWdZfbWY[ZWjj^[Xejjece\j^[YWX_d[j$
 ?dj^[)#f^Wi[+#m_h[Z_ijh_Xkj_edioij[c"j^[F;WdZd[kjhWbb_d[
Wh[i[fWhWj[ZWdZfbWY[ZWjj^[Xejjece\j^[YWX_d[j$
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9ecfb_[ZijWdZWhZi
y

?;9%;D,'*)/#'
Bem#lebjW][im_jY^][WhWii[cXboWdZYedjheb[gk_fc[dj

y

=8-(+'$'
Bem#lebjW][im_jY^][WhWii[cXboWdZYedjheb[gk_fc[dj

y

@8%J/,,'
Bem#lebjW][m_j^ZhWmWXb[im_jY^][WhWii[cXbo

y

=8*(&.
;dYbeikh[fhej[Yj_edb[l[b?Fb[l[b

y

=8/*,,
8Wi_Yj[ij_d]c[j^eZe\bem#lebjW][im_jY^][WhWii[cXbo

y

O:%J+.+
:_ijh_Xkj_ed[gk_fc[dj\ehj[b[YecWffb_YWj_ed

y

O:+&.)
If[Y_ÇYWj_ed\ehi[_ic_Yj[ije\j[b[Yecckd_YWj_ed
[gk_fc[dj

<kbbjof[j[ijfhel_Z[iYecfb[j[iW\[jo
]kWhWdj[[\ehki[hi
;FAi[h_[ibemlebjW][im_jY^][WhWii[cXbo
^WifWii[Zijh_YjXo9D9;"WdZ^WifWii[Z
j^[h[b_WX_b_joj[ij"Xkhd_d]#_dj[WjWdZ
jhWdifehjWj_edl_XhWj_edj[ijXoj^[bWX
h[Ye]d_p[Z9D7I"fhel_Z_d]\kbbiW\[jo
]kWhWdj[[\ehki[hi$

FWiijof[j[ij_j[ci

9WXb[Yedd[Yj_ed
WdZfem[h#edl[h_ÇYWj_ed

:_[b[Yjh_Yijh[d]j^
l[h_ÇYWj_ed

Ef[hWj_d]j[cf[hWjkh[e\
[WY^Yecfed[dj_dj^[
YWX_d[j_iijh_YjboZ[Çd[Zje
_cfhel[j^[h[b_WX_b_jo\ehbed]
j[hcef[hWj_ed

F[h\ehcj^[fem[h#ed
ef[hWj_ed_di_ckbWj[Zki[h
[dl_hedc[djje[dikh[j^[
h[b_WXb[Yedd[Yj_ede\fh_cWho
WdZi[YedZWhoY_hYk_ji

L[h_\oj^[_cckd_joe\j^[
cW_dY_hYk_jWdZWkn_b_Who
Y_hYk_jjej^[fem[h\h[gk[dYo
lebjW][WdZ_cfWYjlebjW][je
[dikh[j^[iW\[ef[hWj_ed

;dikh[j^[ZodWc_YWdZ
j^[hcWbijWX_b_joe\beWZ_d
i^ehjY_hYk_jYedZ_j_ed"
_cfhel_d]ki[h¿iiW\[jo

9_hYk_j[Ɛ[Yj_l[d[ii
l[h_ÇYWj_ed
;dikh[j^[Yedj_dkeki
c[Y^Wd_YWbef[hWj_edjeÇn[Z
WdZm_j^ZhWmWXb[_dj[hbeYa
c[Y^Wd_icje_cfhel[
ioij[cZkhWX_b_jo$

;b[Yjh_YWbYb[WhWdY[WdZ
Yh[[fW][Z_ijWdY[l[h_ÇYWj_ed

C[Y^Wd_YWbef[hWj_ed
l[h_ÇYWj_ed
F[h\ehcYedj_dkeki
c[Y^Wd_YWbef[hWj_edjeÇn[Z
WdZm_j^ZhWmWXb[_dj[hbeYa
c[Y^Wd_icje_cfhel[
ioij[cZkhWX_b_jo$

Fhej[Yj_edb[l[bl[h_ÇYWj_ed

J[cf[hWjkh[h_i[b_c_jj[ij
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H[i[hl[ceh[j^Wd(&cc
Yb[WhWdY[X[jm[[d^WpWhZeki
b_l[fWhjWdZWYY[ii_Xb[
YedZkYjehje[dikh[WXiebkj[
iW\[jo$

I^ehjY_hYk_jm_j^ijWdZ
YWfWX_b_jol[h_ÇYWj_ed

Fhel_Z[Ykijec_p[Ziebkj_ed
\eh_d]h[ii_ede\ieb_ZWdZ
b_gk_ZcWj[h_Wb"WZWfj_d]je
lWh_ekia_dZie\i[l[h[
ef[hWj_d][dl_hedc[dj
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B_[X[hj;FAJ[Y^d_YWbIf[Y_ÇYWj_edi
;FA#,)&&

;FA#(+&&

FheZkYjceZ[b
J[Y^d_YWbFWhWc[j[hi9WfWY_jo
HWj[Z_dikbWj_edlebjW][L

,/&

'&&&

HWj[Zef[hWj_d]lebjW][L

).&%*&&%*'+

HWj[Zef[hWj_d]\h[gk[dYo>p

+&%,&

HWj[Z_cfWYjm_j^ijWdZ
lebjW][aL

.

'(

El[hlebjW][b[l[b

?L

9edjWc_dWj_edb[l[b

)

)

HWj[Zef[hWj_d]
Ykhh[dj?[7

>eh_pedjWbXki

(+&&

,)&&

L[hj_YWbXki

',&&

(+&&

HWj[Zi^ehj#j_c[
m_j^ijWdZYkhh[dj?Yma7

>eh_pedjWbXki
L[hj_YWbXki

+&
)&

'(&
+&

HWj[Zf[Wam_j^ijWdZ
Ykhh[dj?faa7

>eh_pedjWbXki
L[hj_YWbXki

'&+

(,*

,)

'&+

C[Y^Wd_YWbFWhWc[j[hi
Mcc
>cc
:cc

IjWdZWhZ:_c[di_edi

*&&",&&".&&"'&&&
(&&&%((&&
,&&".&&"'&&&

'

;dl_hedc[djWbFWhWc[j[hi
7cX_[djJ[cf[hWjkh[

#+9t!*&9
7_h^kc_Z_joื/+"H[bWj_l[^kc_Z_joื/+ (&9¥ (9

>kc_Z_jo

ื(&&&c

7bj_jkZ[

/Z[]h[[i

7dj_#i[_ic_Y

 I^ekbZ X[ _dijWbb[Z _d j^[ i_j[ \h[[ e\ YedZkYj_l[ WdZ [nfbei_l[ Zkiji"
[hei_l[]Wi[iWdZlWfehj^WjcWoZWcW][j^[_dikbWj_edeh[heZ[c[jWbi

?dijWbbWj_ed
;b[Yjh_YWbFWhWc[j[hi

?F)&je?F+*

Fhej[Yj_edB[l[b
?dj[hdWb_iebWj_edjof[

<ehc(")W")X"*W"*X

7bbeYWj_ede\ijWdZWhZceZkbkie\;FAZhWm[hkd_j
HWj[ZYkhh[dj
9WX_d[jZ_c[di_ediMn:n>
CeZkbkikd_j
Kd_j^[_]^jcc

(+&7ehX[bem

*&&#,)&7

,)&#',&&7

',&&#)(&&7

,&& '&&& ((&&

,&& '&&& ((&&

.&& '&&& ((&&

'&&& '&&& ((&&

*&&&#,)&&7
'(&& '&&& ((&&

.;

',;

(*;

),;

-(;

(&&

*&&

,&&

/&&

'.&&

J'"J("J)"J*

J+

;'";(";)

;)";*

;*";+";,

(

H[Yecc[dZ[Z 
Yecfed[dji[h_[i

7bbeYWj_edjWXb[e\;FAÇn[ZWdZ_iebWj[Zkd_jceZkbkiik_d]fbk]#_dC998
(+&7ehX[bem

HWj[ZYkhh[dj

Kd_j^[_]^jcc

,)&#',&&7

.&&7

,&& '&&& ((&&

9WX_d[jZ_c[di_ediMn:n>
CeZkbkikd_j

*&&#,)&7

(+&7ehX[bem

*&&#,)&7

*&&#,)&7

.&& '&&& ((&&

.;)Feh*F

'(;)F

',;*F

(&&

)&&

*&&

(*;)Feh*F .;%()Feh*F
+&&

'(;%()F

',;%(*F

(&&

)&&

*&&

J'"J("J)"J*

J+

J+

(

H[Yecc[dZ[Z 
Yecfed[dji[h_[i

J'"J("J)"J*

J+

J+

',"'-

ňŧĕ Ė Őĕ
ŨĕĖ  Ė  ĕ
ũĕĴĖ
ŪĕĂĂĕ
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VERTIV™ VE Rack

Vertiv™ VE Rack
The Vertiv VE Rack is an innovative enclosure system that integrates your computing hardware, power
cWdW][c[djj[Y^debe]_[iWdZf[h_f^[hWbi_dZWjWY[dj[hiWdZYecfkj[hheeci$?jeƓ[hiikf[h_ehZ[i_]dWdZ
È[n_X_b_jo"Wbbem_d]efj_cWbZWjWY[dj[hf[h\ehcWdY[WdZ[Wio_dijWbbWj_ed$

Free Standing Server
Rack
J^[L;I[h_[iHWYa\hecL[hj_l
provides cooling, power
Z_ijh_Xkj_ed"YWXb[cWdW][c[dj"
and environmental monitoring
_d\hWijhkYjkh[\ehWffb_YWj_ed_d
IT environment.
y F[h\ehWj[ZZeehi\eh
efj_cWb\hedj#je#h[WhW_h
Èemkfje-+
y Jeeb#b[iicekdj_d]ibeji
\ehl[hj_YWbF:Ki
y BeWZ_d]YWfWY_joe\kfje
1600 kgs
L;hWYa\hecL[hj_l_ij^[
ultimate solution designed and
[d]_d[[h[Z\ehZ[cWdZ_d]ZWjW
center environment.
To achieve optimum versatility
within the server rack, users can
set multiple depths throughout
j^[hWYaXoWZ`kijWXb['/#_dY^
mounting rails mounted on
heavy duty side supports.
Horizontally divided side panels
fhel_Z[[Wi[e\WYY[iiWdZ
Yedl[d_[djfeij#_dijWbbWj_ed
maintenance.
El[h-+f[h\ehWj_edied\hedj
WdZh[WhZeeh[dWXb[efj_ckc
W_hÈemm_j^_dj^[hWYa$
<bWj#fWYaefj_ed[dWXb[iiWl_d]i
kfje,&_dj^[jhWdifehjYeij
and warehouse space.
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Vertiv VE Rack Features
yIjhed]WdZZkhWXb[d_d[#\ebZ[Z
ieb_Z\hWc[fheÇb[m^_Y^YWd
^ebZWijWj_YbeWZe\kfje'",&&
kg

Excellent Rack Cooling
Efficiency

Increased Convenience In
Installation and Maintenance

yOptimal heat management with
-+f[h\ehWj_edhWj[\ehXej^
\hedjWdZh[WhZeehi

y-+ef[d^_]^f[h\ehWj[ZZeehi
\ehefj_cWbW_hÈem

yEfj_edWbXbWda_d]fWd[bi\ehW_h
ÈemWh[WlW_bWXb[

yJeeb#b[iiZ[i_]d\ehYWXb["W_h
ÈemcWdW][c[dj"WdZF:K
cekdj_d]\ehÈ[n_Xb[WdZgk_Ya
installation

y9edl[d_[djjeeb#b[ii_dijWbbWj_ed
e\YWXb[WdZW_hÈem
management

Enhanced Rack Installation
Space Efficiency

y?dj[hdWbWdZ[nj[hdWbXWjj[ho
YedÇ]khWj_edi\ehefj_c_p[Z
XWYakfj_c[cWdW][c[dj

yIeb_Zij[[b\hWc[m_j^
installation slots

y<WijZ[fbeoc[djb[l[b_d]\[[j

yHWYaijWj_YbeWZYWfWY_joe\
1,600 kg

y>[WloZkjoYWij[hm^[[bi\eh
easy movement

You need a rack ready to go

Enhanced Rack System
Applicability In Data Centers

Get what you need, when you
need it:

y7YY[iieh_[iWlW_bWXb[\eh
YWXb_d]WdZW_hÈem
management

y;dYbeikh[^[_]^je\*(KWdZ
*.K

yEfj_edWb\[Wjkh[i\ehif[Y_ÇY
h[gk_h[c[dji_dZWjWY[dj[hi
WlW_bWXb[

yM_Zj^e\,&&cceh.&&cc
WdZ:[fj^e\''&&%'(&&cc
yEj^[hZ_c[di_ediWlW_bWXb[ed
h[gk[ij
ySide panels
y7_hÈemcWdW][c[dj
y9WXb[cWdW][c[djefj_edi
yMounting accessories

yBemfheÇb[YWij[hifh[#
YedÇ]kh[Z\eh[WioZ[fbeoc[dj
WdZceX_b_jo
yI[b\#b[l[b_d]\[[j\eh[Wio
installation

Increased Rack Adaptability
and Expansibility
y?dj[]hWbfWhje\j^[jejWbZWjW
Y[dj[hiebkj_ede\L[hj_l
y>_]^boWZWfjWXb[WdZÈ[n_Xb[je
integrate power, cooling, and
ced_jeh_d][gk_fc[dj
y9edjW_dc[djiebkj_ediWlW_bWXb[
yIkffehjiWlWh_[joe\hWYa#
XWi[ZIcWhj7_ib[YebZW_ib[%
hot aisle) solutions

STANDARD INCLUSIONS
y I_d]b[ÈWj\hedjc[i^Zeeh
y :ekXb[ÈWjh[Whc[i^Zeehi
y Hee\jefm_j^YWXb[[djhofbWj[i
y (fW_hie\i_Z[fWd[bi"jefWdZXejjec

yIjWdZWhZ9ebehH7B-&('
Efj_edWb9ebehH7B-&)+

y *n'/½;?7#)'&l[hj_YWbcekdj_d]hW_bi

Other colors options, available on request.

y (nL[hj_YWbF:K%YWXb[cWdW][c[djjhWoh[WZo\ehZkWbF:Kcekdj_d]

y *\WijZ[fbeo_d]b[l[b_d]\[[jWdZ*YWij[hi
y 7bbhWYafWd[biWh[_d^[h[djbo]hekdZ[Z
y +&i[jie\YWfj_l[C,dkjiWdZC,iYh[mi
y 'i[je\?dj[]hWj[ZXWo_d]a_j
y Ef[dXejjecWh[Wefj_edWbYel[h
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VERTIV™ VE Rack

Vertiv VE Rack
1

75% Open Perforated Rear Doors
Ifb_jh[WhZeehm_j^>ed[oYecXf[h\ehWj_ed
fhel_Z[efj_cWbf[h\ehcWdY[e\W_hÈem$

2

PDU / Cable Management Tray
7bbemiÈ[n_Xb[YWXb_d]_dj^[hWYa\eh[Wio
_dijWbbWj_ed$Jeeb#b[iicekdj_d]e\HWYaF:K$

3

Side Panel
Side panel with latches and key lock. Split
Z[i_]djefXejjec\eh[Wio^WdZb_d]WdZ
installations.

4

Top Cover
Hee\jefceZkb[h[WZo\ehYWXb[[djhojeeb#
b[ii_dijWbbWj_ede\Yel[hfbWj[$

5

Frame
/#j_c[i\ebZ[Z\hWc[j^WjYWd^ebZkfje
1,600 kg static load.

6

EIA310 19" Mounting Rails
<kbbZ[fj^WZ`kijWXb[;?7)'&ijWdZWhZ[gk_fc[djcekdj_d]hW_bi$
J^[KcWha_d]iWh[fh_dj[ZedXej^\hedjh[Whi_Z[ed[WY^;?7
rails.
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7

Front Door 75% Open Perforated Front Doors
I_d]b[\hedjZeehm_j^>ed[oYecXf[h\ehWj_edfhel_Z[efj_cWbf[h\ehcWdY[e\W_hÈem$

8

Bottom Panel (Optional)
)f_[Y[iZ[i_]d"È[n_Xb[jec[[jYWXb[[djhoh[gk_h[c[dj$I[b\#
]hekdZ_d]je\hWc[$

9

Caster & Leveling Feet
>[WloZkjo^[_]^jWZ`kijWXb[b[l[b_d]\[[jiWdZYWij[hifhel_Z[
1,600 kg static load and 1,000 kg dynamic load.

10

Convenient and Quick Baying
?dj[h]Wj[ZXWo_d]a_jikffehjXWo_d]e\hWYaim_j^i_Z[fWd[bi$

11

All rack panels and doors are inherently grounded to frame
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Model & Part Numbers
VERTIV VE RACK
L[hj_lL;hWYa#*(Kn,&&Mn''&&:m_j^I_Z[FWd[bi"<bWjFWYa+9Whjedi

PART NUMBER
&'()&.*&

L[hj_lL;hWYa#*.Kn,&&Mn''&&:m_j^I_Z[FWd[bi"<bWjFWYa+9Whjedi

&'()&.*'

L[hj_lL;hWYa#*(Kn,&&Mn'(&&:m_j^I_Z[FWd[bi"<bWjFWYa+9Whjedi

&'()&.*(

L[hj_lL;hWYa#*.Kn,&&Mn'(&&:m_j^I_Z[FWd[bi"<bWjFWYa+9Whjedi

&'()&.*)

L[hj_lL;hWYa#*(Kn.&&Mn''&&:m_j^I_Z[FWd[bi"<bWjFWYa+9Whjedi

&'()&.**

L[hj_lL;hWYa#*.Kn.&&Mn''&&:m_j^I_Z[FWd[bi"<bWjFWYa+9Whjedi

&'()&.*+

L[hj_lL;hWYa#*(Kn.&&Mn'(&&:m_j^I_Z[FWd[bi"<bWjFWYa+9Whjedi

&'()&.*,

L[hj_lL;hWYa#*.Kn.&&Mn'(&&:m_j^I_Z[FWd[bi"<bWjFWYa+9Whjedi

&'()&.*-

L[hj_lL;hWYa#*(Kn,&&Mn''&&:m_j^I_Z[FWd[bi"8k_bZkfm_j^FWbb[j

&'()&.*.

L[hj_lL;hWYa#*.Kn,&&Mn''&&:m_j^I_Z[FWd[bi"8k_bZkfm_j^FWbb[j

&'()&.*/

L[hj_lL;hWYa#*(Kn,&&Mn'(&&:m_j^I_Z[FWd[bi"8k_bZkfm_j^FWbb[j

&'()&.+&

L[hj_lL;hWYa#*.Kn,&&Mn'(&&:m_j^I_Z[FWd[bi"8k_bZkfm_j^FWbb[j

&'()&.+'

L[hj_lL;hWYa#*(Kn.&&Mn''&&:m_j^I_Z[FWd[bi"8k_bZkfm_j^FWbb[j

&'()&.+(

L[hj_lL;hWYa#*.Kn.&&Mn''&&:m_j^I_Z[FWd[bi"8k_bZkfm_j^FWbb[j

&'()&.+)

L[hj_lL;hWYa#*(Kn.&&Mn'(&&:m_j^I_Z[FWd[bi"8k_bZkfm_j^FWbb[j

&'()&.+*

L[hj_lL;hWYa#*.Kn.&&Mn'(&&:m_j^I_Z[FWd[bi"8k_bZkfm_j^FWbb[j

&'()&.++

VERTIV VE RACK ACCESSORIES

PART NUMBER

SHELF
'/HWYacekdj<_n[ZI^[b\"Z[fj^,+&cc"Yebeh0H7B-&('"BeWZYWfWY_jo0/&a]

&'()&.+,

'/HWYacekdj<_n[ZI^[b\"Z[fj^-+&cc"Yebeh0H7B-&('"BeWZYWfWY_jo0/&a]

&'()&.+-

'/HWYacekdj<_n[ZI^[b\">[Wlo:kjo"Z[fj^,+&cc"Yebeh0H7B-&('"BeWZ
YWfWY_jo0'.&a]

&'()&.+.

'/HWYacekdj<_n[ZI^[b\">[Wlo:kjo"Z[fj^-+&cc"Yebeh0H7B-&('"BeWZ
YWfWY_jo0'.&a]

&'()&.+/

'/HWYacekdjIb_Z_d]I^[b\"Z[fj^++&cc"Yebeh0H7B-&('"BeWZYWfWY_jo0/&a]

&'()&.,&

'/HWYacekdjIb_Z_d]I^[b\"Z[fj^,+&cc"Yebeh0H7B-&('"BeWZYWfWY_jo0/&a]

&'()&.,'

'/HWYacekdjIb_Z_d]I^[b\"Z[fj^-+&cc"Yebeh0H7B-&('"BeWZYWfWY_jo0/&a]

&'()&.,(

HORIZONTAL CABLE MANAGEMENT
'K#^eh_pedjWbc[jWbYWXb[cWdW][h"'/HWYacekdj"9ebeh0H7B-&('

&'()&.,)

(K#^eh_pedjWbc[jWbYWXb[cWdW][h"'/HWYacekdj"9ebeh0H7B-&('

&'()&.,*

'K#FbWij_Y9WXb[CWdW][h"'/HWYacekdj"9ebeh0H7B-&('

&'()&.,+

(K#FbWij_Y9WXb[CWdW][h"'/HWYacekdj"9ebeh0H7B-&('

&'()&.,,

'K#FbWij_Y>eh_pedjWb9WXb[H_d]"'/HWYacekdj"9ebeh0H7B-&('

&'()&.,-

(K#FbWij_Y>eh_pedjWb9WXb[H_d]"'/HWYacekdj"9ebeh0H7B-&('

&'()&.,.

'K#C[jWb>eh_pedjWb9WXb[H_d]"'/HWYacekdj"9ebeh0H7B-&('

&'()&.,/

(K#C[jWb>eh_pedjWb9WXb[H_d]"'/HWYacekdj"9ebeh0H7B-&('

&'()&.-&

'K#>_]^#Z[di_jo9WXb[cWdW][hm_j^*/(ccfbWij_Y\_d][hiWdZYel[h

&'()&.-'

(K#>_]^#Z[di_jo9WXb[cWdW][hm_j^*/(ccfbWij_Y\_d][hiWdZYel[h

&'()&.-(

'K#>_]^#Z[di_jo9WXb[cWdW][hm_j^,'*/ccfbWij_Y\_d][hiWdZYel[h

&'()&.-)

(K#>_]^#Z[di_jo9WXb[cWdW][hm_j^,'*/ccfbWij_Y\_d][hiWdZYel[h

&'()&.-*
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VERTIV VE RACK ACCESSORIES

PART NUMBER

)K#>_]^#Z[di_jo9WXb[cWdW][hm_j^,'*/ccfbWij_Y\_d][hiWdZYel[h

&'()&.-+

'K#I_d]b[I_Z[FbWij_Y9WXb[CWdW][h"m_j^Yel[h"'/HWYacekdj"H7B-&('

&'()&.-,

(K#I_d]b[I_Z[FbWij_Y9WXb[CWdW][h"m_j^Yel[h"'/HWYacekdj"H7B-&('

&'()&.--

VERTICAL CABLE MANAGEMENT
'K#FbWij_YL[hj_YWb9WXb[H_d]"9ebeh0H7B-&('

&'()&.-.

(K#FbWij_YL[hj_YWb9WXb[H_d]"9ebeh0H7B-&('

&'()&.-/

'K#FbWij_YL[hj_YWb9WXb[cWdW][h"9ebeh0H7B-&('

&'()&..&

(K#FbWij_YL[hj_YWb9WXb[cWdW][h"9ebeh0H7B-&('

&'()&..'

*(KL[hj_YWb9WXb[CWdW][hm_j^fbWij_Y\_d][hiYel[h"9ebeh0H7B-&('

&'()&..(

*.KL[hj_YWb9WXb[CWdW][hm_j^fbWij_Y\_d][hiYel[h"9ebeh0H7B-&('

&'()&..)

RACK TOP CABLE PARTITION PANEL
,&&ccMfem[hi^_[bZ_d]Jhek]^"9ebeh0H7B-&('

&'()&..*

.&&ccMfem[hi^_[bZ_d]Jhek]^"9ebeh0H7B-&('

&'()&..+

,&&ccMZWjWi^_[bZ_d]fWhj_j_ed"i[je\(f_[Y[i"9ebeh0H7B-&('

&'()&..,

.&&ccMZWjWi^_[bZ_d]fWhj_j_ed"i[je\(fYi"9ebeh0H7B-&('

&'()&..-

TOP MOUNT FAN TRAY
JefCekdj<WdJhWom_j^*\Wdi"cekdjedjeffWd[b"9ebeh0H7B-&('

&'()&...

JefCekdj<WdJhWom_j^,\Wdi"cekdjedjeffWd[b"9ebeh0H7B-&('

&'()&../

<WdJef9el[h\ehL;hWYa",&& ''&&"9ebeh0H7B-&('

&'()&./&

<WdJef9el[h\ehL;hWYa",&& '(&&"9ebeh0H7B-&('

&'()&./'

<WdJef9el[h\ehL;hWYa".&& ''&&"9ebeh0H7B-&('

&'()&./(

<WdJef9el[h\ehL;hWYa".&& '(&&"9ebeh0H7B-&('

&'()&./)

VERTICAL PDU / CABLE MANAGEMENT TRAY
*(KL[hj_YWbF:K%9WXb[CWdW][c[djJhWo"M_Zj^'*)cc"i[je\(fYi

&'()&./*

*.KL[hj_YWbF:K%9WXb[CWdW][c[djJhWo"M_Zj^'*)cc"i[je\(fYi

&'()&./+

BOTTOM PANEL
8ejjecfbWj[\ehL;hWYa",&& ''&&"9ebeh0H7B-&('

&'()&./,

8ejjecfbWj[\ehL;hWYa",&& '(&&"9ebeh0H7B-&('

&'()&./-

8ejjecfbWj[\ehL;hWYa".&& ''&&"9ebeh0H7B-&('

&'()&./.

8ejjecfbWj[\ehL;hWYa".&& '(&&"9ebeh0H7B-&('

&'()&.//
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VERTIV VE RACK ACCESSORIES

PART NUMBER

AIR FLOW MANAGEMENT PANEL
'K#Jeebb[iiCekdj_d]FbWij_Y8bWdaFWd[b

&'()&/&&

'K#Jeebb[iiCekdj_d]C[jWb8bWdaFWd[b"9ebeh0H7B-&('

&'()&/'*

(K#Jeebb[iiCekdj_d]C[jWb8bWdaFWd[b"9ebeh0H7B-&('

&'()&/'+

)K#Jeebb[iiCekdj_d]C[jWb8bWdaFWd[b"9ebeh0H7B-&('

&'()&/',

*K#Jeebb[iiCekdj_d]C[jWb8bWdaFWd[b"9ebeh0H7B-&('

&'()&/'-

+K#Jeebb[iiCekdj_d]C[jWb8bWdaFWd[b"9ebeh0H7B-&('

&'()&/'.

'KC[jWb8bWdaFWd[b"9ebeh0H7B-&('

&'()&/'/

(KC[jWb8bWdaFWd[b"9ebeh0H7B-&('

&'()&/(&

)KC[jWb8bWdaFWd[b"9ebeh0H7B-&('

&'()&/('

*KC[jWb8bWdaFWd[b"9ebeh0H7B-&('

&'()&/((

+KC[jWb8bWdaFWd[b"9ebeh0H7B-&('

&'()&/()

(&KC[jWb8bWdaFWd[b"9ebeh0H7B-&('

&'()&/(*

BRUSH PANEL
'KJeebb[iiCekdj_d]8hki^FWd[b"9ebeh0H7B-&('

&'()&/(+

'K8hki^FWd[b"9ebeh0H7B-&('"'/hWYacekdj

&'()&/(,

8ejjecXhki^fWd[b\eh,&&ccm_Z[YWX_d[j, 9ebeh0H7B-&('

&'()&/(-

8ejjecXhki^fWd[b\eh.&&ccm_Z[YWX_d[j"9ebeh0H7B-&('

&'()&/(.

8hki^FWd[b\ehm_Zj^,&&ccJefFWd[b"(fYiXhki^fWd[b\ehef[d_d],,$(n
'&&cc!(fYiXhki^fWd[b\ehef[d_d](*&$)n'&&cc"jejWb*fYiXhki^
fWd[b$9ebeh0H7B-&('$

&'()&/(/

8hki^FWd[behm_Zj^.&&ccJefFWd[b"(fYiXhki^fWd[b\ehef[d_d],,$(n
'&&cc!)fYiXhki^fWd[b\ehef[d_d](*&$)n'&&cc"jejWb+fYiXhki^
fWd[b$9ebeh0H7B-&('$

&'()&/)&

BASE PLINTH
HWYaFb_dj^",&& ''&& (+&cc"9ebeh0H7B-&('

&'()&/)'

HWYaFb_dj^".&& ''&& (+&cc"9ebeh0H7B-&('

&'()&/)(

HWYaFb_dj^",&& '(&& (+&cc"9ebeh0H7B-&('

&'()&/))

HWYaFb_dj^".&& '(&& (+&cc"9ebeh0H7B-&('

&'()&/)*

OTHER ACCESSORIES
'/HWYacekdj=hekdZ_d]A_j"i_bl[hfbWj[Z"(&^eb[im_j^(&'(#(*n'%(i_n
Wd]b[iYh[mi\eh\b[n_Xb[cekdj_d]1^eb[Z_ijWdY[e\+%."j^Wj_i'+$/cc

&'()&/)+

9WXb[bWZZ[h")&&ccm_Z[WdZik_jWXb[\eh'(&&ccm_Z[W_ib[YedjW_dc[dj"
9ebeh0H7B-&('

&'()&/),

'KB_]^j_d]FWd[b"9ebeh0H7B-&('

&'()&/)-

9W][DkjiFWYaW]["+&i[jie\fWdYheiiIYh[mC,n'("MWi^[hWdZ9W][ZDkj

&'()&/).
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VE Rack – Certifications & Regulatory Approvals

IW\[joIjWdZWhZ
EMC Standard

;D,&/+&#'0(&&,!7''0(&&/!7'0(&'&!7'(0(&''!7(0(&')
;D++&)(0(&'(;D++&(*0(&'&";D,'&&&#)#(0(&'*
;D,'&&&#)#)0(&')

RoHS Requirements
Environment Test

=8%J(*('$'#(&&.%?;9,&&,.#'0(&')

Climatic Test

=8%J(*()$'#(&&.%?;9,&&,.#(#'0(&&=8%J(*()$(#(&&.%?;9,&&,.#(#(0(&&=8%J(*()$)#(&',%?;9,&&,.#(#-.0(&'(

HWdZecL_XhWj_edJ[ij

=8%J(*()$+,#(&&,%?;9,&&,.#(#,*0(&&.

IjehW][J[cf"9<

#'+je*&+je'&*

:hefJ[ij

=8%J(*()$.#'//+%?;9,&&,.#(#)'0(&&.

Tip and Tip Over Test

7IJC:,'-/#(&&-

IjWj_YBeWZJ[ij',&&a]

O:%J()'/#(&''%O:%J'.'/#(&',
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