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IMPORTANT SAFETY INSTRUCTIONS
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WARNING
EXERCISE EXTREME CARE WHEN HANDLING UPS CABINETS TO 
AVOID EQUIPMENT DAMAGE OR INJURY TO PERSONNEL. REFER TO 
SEPARATE INSTALLATION MANUAL FOR EQUIPMENT HANDLING 
INFORMATION AND INSTALLATION PROCEDURES.

FOLLOW ALL BATTERY SAFETY PRECAUTIONS IN 4.0 - 
MAINTENANCE WHEN INSTALLING, CHARGING, OR SERVICING 
BATTERIES. IN ADDITION TO THE HAZARD OF ELECTRIC SHOCK, 
GAS PRODUCED BY BATTERIES CAN BE EXPLOSIVE AND SULFURIC 
ACID CAN CAUSE SEVERE BURNS.

IN CASE OF FIRE INVOLVING ELECTRICAL EQUIPMENT, USE ONLY 
CARBON DIOXIDE FIRE EXTINGUISHERS, OR OTHERS APPROVED 
FOR USE IN ELECTRICAL FIRE FIGHTING.

EXTREME CAUTION IS REQUIRED WHEN PERFORMING 
MAINTENANCE.

BE CONSTANTLY AWARE THAT THE UPS SYSTEM CONTAINS HIGH DC 
AS WELL AS AC VOLTAGES. WITH INPUT POWER OFF AND THE 
BATTERY DISCONNECTED, HIGH VOLTAGE AT FILTER CAPACITORS 
AND POWER CIRCUITS SHOULD BE DISCHARGED WITHIN 30 
SECONDS. HOWEVER, IF A POWER CIRCUIT FAILURE HAS 
OCCURRED, YOU SHOULD ASSUME THAT HIGH VOLTAGE MAY STILL 
EXIST AFTER SHUTDOWN. CHECK WITH A VOLTMETER BEFORE 
MAKING CONTACT.

AC VOLTAGE WILL REMAIN ON THE SYSTEM BYPASS, THE UPS 
OUTPUT TERMINALS AND THE STATIC BYPASS SWITCH, UNLESS 
ASSOCIATED EXTERNAL CIRCUIT BREAKERS ARE OPENED.

CHECK FOR VOLTAGE WITH BOTH AC AND DC VOLTMETERS PRIOR 
TO MAKING CONTACT.

WHEN THE UPS SYSTEM IS UNDER POWER, BOTH THE OPERATOR 
AND ANY TEST EQUIPMENT MUST BE ISOLATED FROM DIRECT 
CONTACT WITH EARTH GROUND AND THE UPS CHASSIS FRAME BY 
USING RUBBER MATS.

SOME COMPONENTS WITHIN THE CABINETS ARE NOT CONNECTED 
TO CHASSIS GROUND. ANY CONTACT BETWEEN FLOATING 
CIRCUITS AND THE CHASSIS IS A LETHAL SHOCK HAZARD. 
EXERCISE CAUTION THAT THE TEST INSTRUMENT EXTERIOR DOES 
NOT MAKE CONTACT EITHER PHYSICALLY OR ELECTRICALLY 
WITH EARTH GROUND.
          1



OVERVIEW OF MANUAL
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1.0 INTRODUCTION

1.1       System Description
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1.1.1    Reliability
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1.1.2    Versatility

�����������������

������������
�����
�������
���������
�����
��������������
�����������
������
����������
�	�� 
������� ��������������B�������������������

����
���C���������������
�������
��
�
�����
�
��������

��������
���
C������������������

1.2       Safety Precautions
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1.3       Modes Of Operation
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1.3.1    Normal (Load On UPS)
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1.3.2    Input Power Failure
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CAUTION
Make sure you understand the proper sequence before operating any circuit 
breaker. Operating a Maintenance Bypass circuit breaker out of sequence could 
cut off power to the critical load.

NOTE
If the UPS system has a blown fuse, the cause should be determined before you 
replace the fuse. Contact Liebert Global Services.
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1.3.3    Recharge
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1.3.4    Overload
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• Up to 125% for 10 minutes
• Up to 150% for 1 minute
• Up to 200% for 10 cycles
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1.3.5    Bypass (Internal)
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1.3.6    External Maintenance Bypass
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1.3.7    Off-Battery
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Figure 1 UPS Controls and Display Screen (with Example of the Monitor/Mimic Screen)

1.4       Operator Controls
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1.5       Options
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1. Battery and Racks. The batteries provide power in the event of a power outage. The Liebert UPS can use a 
variety of battery types, provided the battery plant is designed for the UPS DC voltage range and the load 
requirements of your application.

2. Module Battery Disconnect. The UPS system utilizes a separate Module Battery Disconnect for remotely 
located batteries. A sensing circuit in the UPS module, set at the battery low voltage limit, trips the Module 
Battery Disconnect to safeguard the battery from excessive discharge. The Module Battery Disconnect has 
an undervoltage release mechanism designed to ensure that during any shutdown or failure mode all battery 
potential is removed from the UPS system.

3. Input Distortion Filter (Trap). This filter reduces input current reflected harmonic distortion to less than 10% 
THD at full load. The filter is factory installed within the UPS. This filter also improves the input power 
factor to better than 0.95 lagging.

4. Load Bus Synchronization (LBS). The Load Bus Sync (LBS) option keeps two independent UPS modules 
(and therefore their critical load buses) in sync, even when the modules are operating on batteries or 
asynchronous AC sources. This means that critical loads connected to both load buses can switch seamlessly 
between the two.

5. SiteScan Central Monitoring System. Liebert manufactures a central monitoring system that automatically 
displays key UPS measurements and alarms, as well as data from a variety of sensors. This monitoring 

MIMIC DISPLAY

SYS. STATUSBATTERY

INV. LOADRECT.

SS

CHG
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system signals alarms so corrective action can be taken. Events and data can be printed in hard copy. Data 
can be logged for analysis. The SiteScan Interface port is standard for the Npower.

6. Remote Alarm Status Panel. The UPS system may also be provided with an optional Remote Alarm Status 
Panel. This Panel provides eight LED indicators and may be placed at a convenient location near the critical 
load. A functional description of the Remote Alarm Status Panel is provided in Section 3.5.3.

7. Open Comms - Discrete Output Option OC-DO (Programmable Relay Board). Each option has 8 channels. 
Up to two Programmable Relay options can be installed in the same UPS. Any alarm/event can be 
programmed onto any channel or channels. Programming is performed through the LCD display. Each relay 
channel has two sets of Form-C dry contacts rated 1 Amp @ 30 VDC or 250 mAmp @ 125 VAC.

8. Open Comms - Discrete Input Option OC-DI (Input Contact Isolator). Provides UPS module interface for up 
to eight user relay inputs (normally open dry contacts) for user alarm messages. The user through the LCD 
display can program the UPS alarm messages. The input alarm can also be installed to trigger an Open 
Comms - Discrete Output Option channel. Each alarm can have auto-dial, event log, and time delay (0 to 
999.9 seconds).

9. Optional Power Supply (OPS). An additional control power supply is required when a Remote Alarm Status 
Panel and/or three or more battery circuit breakers are present in the system. 

10. Internal Modem. Provides a 2400-baud modem in the UPS capable of dialing out from the UPS or accepting 
incoming calls and connecting to a remote terminal, computer or PC. A command set allows the user to view 
the alarm status, event log status, history status and system settings. The modem can also be configured to 
dial out two different telephone numbers, a primary and a backup number as a result of a significant UPS 
event. The selection of dial-out events is programmable by the Operator.

11. Network Interface Card - NIC. This option provides internal hardware and software to communicate (via 
SNMP and HTTP) to any I.P.-based Ethernet network. Connection to the network is made by a 10 baseT 
Ethernet cable provided by the user. 
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2.0 THEORY OF OPERATION

2.1       General Component Description
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2.1.1    UPS Module
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2.1.2    Battery System
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2.2       Detailed Component Descriptions

2.2.1    Controls

2.2.1.1  Hardware
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1. The control logic performs automatic operations with minimal operator interface. The limited number of 
manual controls are easy-to-use.

2. Each Npower UPS cabinet is equipped with an easy-to-read liquid crystal display (LCD) screen. It presents 
information in a way that is easy to understand at an eye-level front panel location.

3. The display is controlled by a dedicated microprocessor with a non-volatile (EPROM) program and a 
battery-backed event memory.

4. The Npower can be ordered with communication ports for:
a. Transmission of present status information to remote terminals via a resident auto-dial communications 

program and an external or optional internal modem. This port also responds to inquiries of the UPS and 
history from the remote terminal.

b. Reporting UPS and history information in response to inquiries from a local terminal (no modem 
required).

c. Reporting information to a Liebert SiteScan Central Monitoring System.
d. Relaying selected alarm messages to a Liebert Remote Alarm Status Panel and to a separate terminal 

board for customer use.
e. Reporting key systems information via SNMP interface to a network monitoring system.

2.2.1.2  Firmware

��������������
���������������������������������
������������������������
��������������������
����
�$������
������������������������
����������$������
���������������������������
��$�����*��
���
���������#
�$���
����
$��
��������������
�����������
���$������������������
���������������$��
�����
�� ����"
����
����������������������������������������������
�������������������������������#
�
���4

1. The menu-driven software prompts the operator for input.
2. Step-by-step instructions assist the operator during the start-up, shutdown, and the load transfer procedures. 

This helps to eliminate operator errors.
3. Graphics-based mimic diagrams illustrate the position of internal switches and the power flow through the 

UPS system.
4. The Present Status screen reports information about the system’s present status. The History Status screen 

chronicles the events leading up to and immediately after a fault. The Event History screen lists all of the 
alarm messages that have been logged over a period of time.
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NOTE
All external communication devices are optional equipment.
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2.2.2    Rectifier/Charger
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2.2.2.1  Operation
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2.2.2.2  Input 
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2.2.2.3  Input Current Limit
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2.2.2.4  Input Current Limit, Second Level
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2.2.2.5  Input Current Inrush
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2.2.2.6  Input Power Factor
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2.2.3    Battery Charging Circuit
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2.2.3.1  Operation After Discharge
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2.2.3.2  Operation After End-of-discharge
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2.2.3.3  Battery Disconnect
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2.2.3.4  Battery Charge Current Limiting
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2.2.3.5  Battery Equalize Charge Circuit
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2.2.4    Inverter
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2.2.4.1  Operation
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NOTE
The manufacturers of the valve-regulated batteries supplied with Liebert’s standard 
battery cabinets recommend that when first installed the batteries be equalize 
charged. After that initial equalize charge, they recommend no further equalize 
charging for their batteries. Other manufacturers may have different 
recommendations for their products. Consult the battery manufacturer’s manual for 
specific information about equalize charging.
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2.2.4.2  Output Regulation and Overload Performance
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2.2.4.3  Nonlinear Load Characteristics
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2.2.4.4  Unbalanced Load Characteristics
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2.2.5    Static Bypass Switch
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2.2.5.1  Static Switch Backfeed Protection
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2.2.5.2  Pulsed Parallel Operation
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2.2.5.3  Load Transfers
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2.2.5.4  Transfer and Retransfer Conditions
1. Automatic Transfers to Bypass:

Critical bus conditions that will initiate an automatic transfer of the critical load from the UPS inverter out-
put to the bypass source are:
a. Output Overload: overcurrent condition in excess of the current-versus-time overload capacity curve.
b. Over/Under Voltage (OV/UV): critical bus voltage is outside the allowable tolerance.
c. Inverter Inoperative: inverter diagnostic circuitry senses an imminent inverter output OV/UV condition:
d. Battery discharged to the shutdown voltage.
e. Inverter or rectifier fault condition (power, logic, or over-temperature) present or imminent.
f. Failure of system logic or logic power.

2. Manual Transfers: 
Manual transfers may be initiated at any time provided no transfer inhibition conditions are present.

3. Transfer Inhibited: 
A manual transfer to the bypass source will be inhibited if any of the following conditions exist:
a. Bypass frequency deviates ±0.5 Hz from the nominal.
b. UPS system to bypass voltage difference (DV) exceeds a predetermined percentage (normally 10%).
c. OK to Transfer signal from the control logic is not present.

4. Automatic Retransfers to UPS: 
Critical bus conditions that must be present to initiate an automatic retransfer (Auto-Rexfer) of the critical 
load from the bypass source to the UPS system are:
a. The number of Auto-Rexfer Attempts selected must be greater than zero (0). If zero (0) is selected, no 

automatic retransfer will occur.
b. Critical load was initially transferred to the bypass source due to a system overload only.
c. Overload has since been eliminated (the load has dropped below 100% of the rated load).
d. Both the Input contactor and Battery (MBD) circuit breakers have remained closed since the overload 

transfer.
e. OK to Transfer signal received from the control logic for at least 10 seconds, within 5 minutes of the 

overload transfer. (A manually initiated retransfer from bypass is required for overloads lasting 5 
minutes or more.)

f. Cyclic-type system overloads, which occur up to five (select range is 0 to 5) times in 60 minutes, are 
automatically returned to the UPS system for each event including the Nth overload. A manually 
initiated retransfer from bypass is required for the N+1 overload.

5. Manual Retransfers: 
Manual retransfers may be initiated at any time provided no retransfer inhibition conditions are present.

6. Retransfer Inhibited: 
A retransfer (automatic or manual) from the bypass source to the UPS system shall be inhibited if any of the 
following conditions exist:
a. Retransfer Inhibitions:

1. Bypass frequency exceeds ±0.5 Hz of the nominal.
2. UPS system-to-bypass voltage difference (DV) exceeds a predetermined percentage (normally 

10%).
3. OK-to-Transfer signal from the control logic is not present.
4. Inverter or rectifier fault.

b. Automatic Retransfer Inhibitions (in addition to those above):
1. The load transfer to bypass was not caused by an output overload.
2. Excessive cyclical overloads within a one-hour period.
3. Retransfer conditions are not satisfied within 5 minutes of the initial transfer. 
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3.0 OPERATION

3.1       Operator Controls
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Figure 2 80 kVA UPS Outside and Inside views

Table 1 Key Locations on UPS

Item Description Function

1 Operator Control 
Panel

Contains Display screen, Navigation buttons, and 
Emergency Power OFF button.

2 Rotary Switch Provides manual selection of Normal, Bypass, and 
Service modes.

3 Fuse Blocks Contain fuses for UPS control power.

3

2

1
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Figure 3 Operator Control Panel

Table 2 Key Locations on Operator Control Panel

Item Description Function

1 Emergency Power Off 
Button

Turns power off in an emergency 
situation.

2 Display Screen Enables Operator to monitor power flow 
and meter readings, receive reports, and 
execute operational procedures.

3 Navigation Buttons Enables Operator to access menu screens 
and make selections.

2

3

1
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3.1.1    Operator Control Panel
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•  Is the critical bus OK?
•  Is the UPS system OK?
•  Is the battery available?
•  Is the bypass line available?
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• Is the critical load being supplied power from the UPS system or bypass?
• Are input, battery, and output voltage, frequency, and current readings at nominal levels?
• How much battery time is still available during an outage?
• Is the battery recharging after discharge?
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• Perform critical bus transfer/retransfer between the UPS and the bypass line.
• Start-up and shutdown the UPS.
• Shutdown the system instantly in the event of an emergency.
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• Obtain a complete listing of the present status of the UPS including input, output, and battery voltage, 

frequency, and current readings, and any alarms that may be present.
• Review a complete history report of all events leading up to and immediately after a fault condition.
• Examine an archive listing of all alarm conditions that have occurred over a period of time.
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• Set the date and the time functions.
• Change the auto-dial phone number and the modem options.
• Select the number of auto-retransfer attempts.
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3.1.2    Navigation Buttons
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Figure 4 Navigation Buttons
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3.1.3    Rotary Switch
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NOTE
Improper positioning of the rotary switch can result in unwanted actions. Therefore it 
is important to read the complete instructions before using this switch, and to follow 
Operator prompts on the display screen. 

MAIN MENU

STARTUP / SHUTDOWN
STATUS REPORTS
CONFIGURATION

MANUAL TRANSFER
BATTERY MANAGEMENT

UPSELECT
ALARM
SILENCE

ALARM
RESET ESCAPEDOWN
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Figure 5 Rotary Switch
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3.2       Security Access and Passwords
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NOTE
For purposes of this manual, assume that the rotary switch will always be in the 
NORMAL position. 

NOTE
If the position of the rotary switch must be changed, as in servicing, it is imperative 
that the Operator observe the light in the corner of the Rotary Switch panel before 
making any change. The switch position may be changed only if the light is green. 
Never move the switch if the light is red. Instead, call the Liebert Global Services 
technician.

NOTE
The LED light is positioned in the lower left-hand corner.
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1. From the MAIN MENU on the Display Screen, navigate to the primary CONFIGURATION Screen. It will 
look like the figure below.

Figure 6 Configuration Screen

2. Highlight USER SETTINGS using arrow keys, and press SELECT.
3. The USER SETTINGS screen will come up.
4. Bracket NEXT using arrow keys and press SELECT five times. This will take you to the sixth page of the 

USER SETTINGS screen.

Figure 7 User Settings Screen, page 6
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5. You now have 5 minutes to examine and configure password-protected screens. 
6. After five minutes you must re-enter the password in order to unlock further password-protected screens.

3.3       Display Screens and Procedures

����,��������	
��������-������������������������������������
�� ������������
�������
����������#
���������������������
��������
��������.�����-������������
�

eac

NOTE
The TIME and DATE of all password changes are logged in the event log.

CONFIGURATION

SYSTEM SETTINGS

FACTORY SETTINGS

EXIT

CUSTOMER ALARM INTERFACE

SYSTEM RATINGS

ALARM MASK

USER SETTINGS

SAVE & EXITCANCELPREV.

AUTO RESTART SETTING                        SYSTEM      
ACTIVE FILTER ENABLE                           ENABLED
TEMPERATURE  BATT. CB TRIP               NO

INTERRUPTED TRANSFER ENABLE      DISABLE
CHANGE PASSWORD
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Figure 8 Menu Tree
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NOTE
Any screens where changes in configuraion, settings, or data can be made (including 
all the Configuration screens) are password-protected.

Main MenuMain MenuMain MenuMain Menu

Status
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History
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NOTE
The manufacturers of the valve-regulated batteries supplied with Liebert’s standard 
battery cabinets recommend that when first installed the batteries be equalize 
charged. After that initial equalize charge, they recommend no further equalize 
charging for their batteries. Other manufacturers may have different 
recommendations for their products. Consult the battery manufacturer’s manual for 
specific information about equalize charging.
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MAIN MENU

STARTUP / SHUTDOWN
STATUS REPORTS
CONFIGURATION

MANUAL TRANSFER
BATTERY MANAGEMENT

Figure 9 Main Menu Screen

3.3.1    Mimic Display Screen
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Figure 10 Monitor / Mimic Display Screen Example: Normal Power Flow
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Figure 11 Mimic Display Screen Example: Utility Fail
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Figure 12 Mimic Display Screen Example: Load on Bypass, UPS Module On and Charging Battery
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Figure 13 Monitor / Mimic Display Screen Example: Load on Bypass, UPS Module Off, Service Mode

	
�������*�����$������������������
��������������������
��������
����������������������������������
�����������
���������$��������
�����������
������������
���
��������������������������������������
������������
������� ���������
��

�<!�.	.	%�-	��()A��%2!!�

�������
�������
������������������������"���������
���������.�����-������������
������

�������
�
�������
�������
���������
������������*���
����
����������������

����������� 

Figure 14 Mimic Display Screen Detail
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3.3.1.1  Detailed Information Reports
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Figure 15 Input Status Screen
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NOTE
On the Mimic Display Screen, items are bracketed instead of highlighted so as not to 
confuse highlighting with power pathways.

NOTE
All voltage readings are phase-to-phase measurements (A-B, B-C, and C-A). All 
current readings are phase measurements (A, B, and C). The metered parameter 
values on the following screens are updated at one-second intervals

INPUT STATUS
A           B         C             FREQ.     60.0     HZ

V        L - L       209        209       210          TEMPS (DEG C)
I                          37         37          35          INLET AIR     24
                                                                    OUTLET AIR 27
                                                                    HEAT SINKS
                                                                    1:025     2:020     3:020
26          Operation



Figure 16 DC Bus / Battery Status
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Figure 17 Bypass Input Status
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DC BUS / BATTERY STATUS

DC BUS VOLT        540
BATT VOLT             472
BATT CURR            4.1 (CHG)
BATT TEMP             25

LAST BATTERY TEST :  07/07/02

NUMBER OF BATT. ONLINE                           1         

C

BYPASS INPUT STATUS

A         B       C      FREQ.     59.9    HZ

V     L - L     213     213     214    PHASE   DIFF   0
Operation          27
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Figure 18 Output Load Status Screen
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3.3.1.2  Faults and Alarms
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V   L-L  205     203     207
V   L-N  120     117     118
 I               5         5     162
KVA          1         1      19
KW           1         1      15

OUTPUT LOAD STATUS
A         B        C

FREQ.     59.9    HZ
% OF RATED LOAD:
KVA            42 %
KW             42 %
OVLD COND (SEC.)
28          Operation



Figure 19 Active Faults and Alarms Screen
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Figure 20 Active Faults and Alarms, Loss of Power

3.3.2    Startup 
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NOTE
There are 45 different fault messages and 95 different alarm messages. For a 
complete list refer to Sections 3.4.1 and 3.4.2.

ACTIVE FAULTS AND ALARMS

USER SHUTDOWN

03:58:29    05/22/00EXIT

ACTIVE FAULTS AND ALARMS

INPUT LINE FAIL

EXIT 03:58:29    05/22/00

INPUT UNDERVOLTAGE
BYPASS  LINE FAIL

INPUT OT/UF
BYPASS OUT TOLERANCE

SBS UNABLE
Operation          29
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Figure 21 System Ratings Screen
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Figure 22 Mimic Display Screen with load on Bypass and switches closed
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SYSTEM RATINGS

KVA                                                  40
SYSTEM POWER  FACTOR           0.8
INPUT VOLTS                                  480 
OUTPUT VOLTS                              208 
BYPASS VOLTS                              480

EXITNEXT

MIMIC DISPLAY

BATTERY

INV. LOADRECT.

SYS STATUS

LOAD
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CAUTION
If on Static Bypass, make sure the Static Switch is closed (Figure 22) before 
turning the Rotary Switch to normal.   If the Static Switch is not closed and the 
Rotary Switch is turned to the normal position, the load will be disconnected.
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Figure 23 Startup / Shutdown Procedures Screen

3.3.2.1  Auto Startup
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MENU Screen (Figure 9). From this screen select STARTUP/SHUTDOWN. This will take you to the STAR-
TUP/SHUTDOWN screen, Figure 23. Move the cursor to AUTO STARTUP and press SELECT. AUTO STAR-
TUP mode starts the rectifier and inverter, and transfers the load to the inverter. �������������
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3.3.2.2  Manual Startup
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Figure 24 Manual Startup Screen, Close Static Switch Contactors Screen

STARTUP / SHUTDOWN

MANUAL STARTUP
USER SHUTDOWN
EXIT

MIMIC DISPLAY

BATTERY

INV. LOADRECT.

SS

SERV

OK ABORTSKIP
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Figure 25 Target and Ramp Values
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Figure 26 DC Bus Setpoint Screen
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(���$�����,��������will see the MANUAL TRANSFER/RETRANSFER screen. To move the unit from 
BYPASS to UPS operation use the arrow keys to select RETRANSFER TO UPS and push the SELECT button.

INPUT

OK SKIP

MODIFY CURRENT LIMIT
TARGET AND RAMP VALUES

TARGET (A) : 13
RAMP      (S) : 10

MODIFY DC BUS SET POINT
TARGET AND RAMP VALUES

TARGET      (V)      540
Operation          33
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3.3.2.3  SIB External Maintenance Bypass
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Figure 27 Single Input External Maintenance Bypass Switch

S1-A

S1-B

S1-C

SBS

Rect INV

Battery
Rectifier Input

Bypass Input Critical Load

IMBS
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Figure 28 Dual Input External Maintenance Bypass Switch
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Table 3 External Maintenance Bypass Switch Position and Action
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Switch position S1-A S1-B S1-C AUX

Maintenance (Service) Open Closed Open Open

Test (Bypass) Closed Closed Open Open

On Line (Transition) Closed Closed Closed Open

On Line (Normal) Closed Open Closed Closed

S1-A

S1-B

S1-C

SBS

Rect INV

Battery

Critical loadUPS Input

IMBS
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Table 4 External Maintenance Switch Configuration Options
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3.3.2.4  Multiple Battery Cabinets
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External 
Maintenance Switch 

Options
Option Auxiliary Contact 

Status User Prompt

Installed with 
Interlock Option

open = On Test position or 
Maintenance position, or jumper 

removed 

Prompts the user to rotate to On Line position, 
Just before retransfer.

closed = On “ON LINE” position 
(default jumper)

Manual or automatic start (one button) is 
allowed all the way to load being On-line

Not installed open = jumper removed Prompts the user to install jumper just before 
retransfer”

closed = default jumper Manual or automatic start (one button) is 
allowed all the way to load being On-line

Installed without 
interlock option

Open = Jumper removed Prompts the user to install jumper just before 
retransfer”

Closed = default jumper Prompts the user to verify the switch is in on-
line position before a retransfer is allowed
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Figure 29 Set Number of Battery Cabinets Screen
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3.3.3    Shutdown
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Figure 30 User Shutdown Screen
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1. Transfer Load (Inverter Off). Selecting this option transfers the load to Bypass and turns off the Rectifier and 
Inverter. 

2. Critical Load Shutdown. Selecting this option enables a total system shutdown for purposes of servicing or 
repair. The critical load will be dropped once the command is acknowledged by the controls. Once the 
Operator has initiated this command, a final warning message will be issued that “The UPS load will be 
dumped if you continue.” If accepted (“Continue”), the system will shut down. 
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NUMBER OF BATTERY CABINETS

MIN                                                                          MAX
  1                                                                                6

USER SHUTDOWN

CRITICAL LOAD SHUTDOWN

 EXIT

INVERTER OFF
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Figure 31 Manual Transfer / Retransfer Screen when transfer is allowed

Figure 32 Manual Transfer / Retransfer Screen When Transfer is Not Allowed
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3.3.4    Status Reports
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BYPASS                          OK
INVERTER                      OK
INT. BYP. SWITCH          NORMAL
EXT. MAINT. SWITCH     ON-LINE
INVERTER LAG 1 DEGREE

MANUAL TRANSFER / RETRANSFER

EXIT
TRANSFER TO BYPASS

OK

MANUAL TRANSFER / RETRANSFER
BYPASS                                         NOT OK
INVERTER                                     OK
INTERNAL BYPASS SWITCH              NORMAL
EXT. MAINT. SWITCH                    ON-LINE

TRANSFER NOT ALLOWED
OK                                 EXIT

INVERTER                                      IN SYNC  
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Figure 33 Status Report Screen
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1. From the Status Reports screen, press the Up or Down button to move the highlighted cursor to the desired 
selection.

2. Press the Select button to view the desired report page.
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NOTE
The Event Log and History Log reports can be displayed on a remote terminal. For 
more information see Section 3.5 - Communication Interfaces

STATUS REPORTS

HISTORY LOG 1
HISTORY LOG 2

EXIT

HISTORY LOG 1
HISTORY LOG 2

SYSTEM STATUS
CLEAR HISTORY LOGS
CLEAR EVENT LOG
Operation          39



Figure 34  Event Log Report Screen Showing Most Recent Event

Figure 35 Event Log Report Screen Showing Previous Event

Figure 36 Event Log Report Screen Showing Previous Event

EVENT LOG

EXIT

MESSAGE:  SYS TIME SET BY OP
TYPE:  ALARM
INITIATED BY:  MICRO MONITOR

TOTAL 20
0

19

PREV NEXT 02 : 24 : 21   6 / 10 / 00

EVENT LOG

EXIT

MESSAGE:  UPSC - MM COMMUNICATION FAIL
TYPE:  ALARM
INITIATED BY:  MICRO MONITOR

TOTAL 20
1

18

PREV NEXT 02 : 23 : 21   6 / 10 / 00

EVENT LOG

EXIT

MESSAGE:  SYS TIME SET BY OP
TYPE:  ALARM
INITIATED BY:  MICRO MONITOR

TOTAL 20
2

17

PREV NEXT 02 : 20 : 21   6 / 10 / 00
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• Rectifier fail
• Battery Low Transfer
• Output Overvoltage Transfer
• Output Undervoltage Transfer
• Inverter Fail
• Inverter Overload Transfer
• Heatsink Overtemp Limit
• Outlet Air Overtemp Limit
• Fault Load Transfer to Bypass
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Figure 37 History Log Metering Report Screen
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3 phase Output Volts (L-N)
3 phase Output I (amps)
3 phase Input volts (L-L)
3 phase Input I (amps)
3 phase load kVA
DC Bus Volts, DC I (charge + discharge -)
Input Frequency and Output Frequency
Battery Temperature

HISTORY LOG 1   P1 -  METERING  14 : 18: 49   02 / 10 /  00

EXIT

A
B
C

ALARMSPREV NEXT STATUS FRAME 0

DC

540 V
+ 65 A
124 C

FREQ 
(HZ)

60.0 OUTPUT
60.0 INPUT

OUT-V     OUT     IN-V     IN     LOAD
(L - N)       (I)      (L - L)    (I)   ( KVA) ( KW)

  120         10        208       52    74     59
  120         10        208       52    74     59
  120         10        208       52    74     59
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Static Bypass Switch Line (Open/Closed)
Static Bypass Switch Load (Open/Closed)
Input Contactor (Open/Closed)
Output Contactor (Open/Closed)
Trap Filter (On/Off) (If installed)
Int. MBP (Normal/Bypass Service)
Ext. MBP (Open/Closed)
Battery CB (Open/Closed)
SBS (On/Off)
Rectifier (On/Off)
Inverter (On/Off)

Figure 38 History Log Status Report Screen
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• Rectifier fail
• Battery Low Transfer
• Output Overvoltage Transfer
• Output Undervoltage Transfer
• Inverter Fail
• Inverter Overload Transfer
• Heatsink Overtemp Limit
• Outlet Air Overtemp Limit
• Fault Load Transfer to Bypass
• Transfer Failed Shutdown

HISTORY LOG 1   P2 -  STATUS   14 : 19: 50   02 / 10 /  00

EXITMETERPREV NEXT ALARMS FRAME 0

SBS LINE
SBS LOAD
INP DELTA
OUTPUT

TRAP
INT. MBP SERVICE
EXT. MBP OPEN
BATT CB OPEN

SBS      OFF
RECT.   OFF
INV.       OFF
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Figure 39 History Log Faults/Alarms Report Screen
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3.3.5    Configuration Screens
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Figure 40  Configuration Screen
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NOTE
The Emergency Off and Hardware Shutdown alarms will also freeze the History 
Status buffer with the Auto Transfer to Bypass alarm (if the load is on the UPS system 
when the alarm condition occurs).

HISTORY LOG 1   P3 -  FAULTS / ALARMS   14 : 22: 29   02 / 10 /  00

EXITSTATUSPREVNEXT METER FRAME 40

INPUT  OF / UF

DC  OV  TRANSIENT RECTIFIER FUSE FAIL

INPUT  OF / UF

CONFIGURATION

SYSTEM SETTINGS
USER SETTINGS
FACTORY SETTINGS
ALARM MASK
CUSTOMER ALARM INTERFACE EXIT
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NOTE
If Operator accidentally sets a site parameter digit to a wrong value, return to the 
System Configuration screen, navigate to the desired screen, and re-set.
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3.3.5.1  System Ratings 
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Figure 41 System Ratings, page 1
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Figure 42 System Ratings, page 2

3.3.5.2  System Settings
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NOTE
The only time the System Ratings can be changed is when the UPS is first powered up. 
After that, they remain locked.

SYSTEM RATINGS

KVA                                                  40
SYSTEM POWER  FACTOR           0.8
INPUT VOLTS                                  480 
OUTPUT VOLTS                              208 
BYPASS VOLTS                              480

EXITNEXT

SYSTEM RATINGS

DC BUS VOLTS                            540
INPUT FREQUENCY                    60.0
OUTPUT FREQUENCY                60.0

EXITPREV
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Figure 43 System Settings Screen, page 1
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Figure 44 Date Setting Screen
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SYSTEM SETTINGS

LANGUAGE                                    ENGLISH
ID NUMBER                                    00000000
TAG NUMBER                                00000000

SAVE & EXITCANCEL

TIME
01/05/2001
11: 16: 441

DATE

NEXT

CURRENT DATE
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Figure 45 Time Setting Screen

Figure 46 System Settings, page 2
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NOTE
1. Precise Date and Time functions are required for accurate archival and event 
history purposes.

2. Both the Date and Time can be set from a remote terminal. Refer to Section 3.5 - 
Communication Interfaces.

CURRENT TIME

SYSTEM SETTINGS

ORDER NUMBER                                 00000000
SYSTEM CONFIG                                        SMS
SYSTEM / MODULE                                     1
NUMBER OF MODULES IN  SYSTEM         1
NUMBER OF BATTTERY CABINETS           1          

SAVE & EXITCANCELPREV.NEXT
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Figure 47 System Settings, page 3
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Figure 48 Enter Password Screen
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Figure 49 Single /Dual Input Screen

SYSTEM SETTINGS

SAVE & EXITCANCELPREV.

SINGLE / DUAL INPUT

BYPASS AUTO TRANSFORMER     T3            NO
OPTIONS . . .

OUTPUT TRANSFORMER BYPASS WIND.     NO

DUAL

COMM. OPTIONS . . .

ENTER PASSWORD

SINGLE / DUAL INPUT
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Figure 50 Options Screen, page 1
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Figure 51 10% Passive Filter Settings Screen 

NOTE
Some of the options appearing on the following screens are reserved for future 
development.

OPTIONS

ACTIVE FILTER NO
LBS NO
GENERATOR NO
AUTO RESTART NO

NEXT EXITNEXT

FILTER DISCONNECT LEVEL                       0
FILTER PREFERRED STATE                        CLOSED
10% PASSIVE FILTER CONTACTOR            DISABLE

10% PASSIVE FILTER SETTINGS

EXIT
Operation          49



Figure 52 Options Screen, page 2

Figure 53 Options Screen, page 3

Figure 54 Options Screen, page 4
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OPTIONS

12 PULSE RECTIFIER 6 PULSE
BATTERY GND FAULT                NO
GREEN MACHINE NO

LINE DROP COMPENSATION    NO

PREV. EXITNEXT

FREQUENCY CONVERTER        NO

OPTIONS
ALTERNATE POWER POLE FAN    NO
AUX. TEMP.                                      NO
SFA                                                   NO
MOTORIZED BATT. BREAKER        MANUAL
BATT. CELL MONITOR                     NO

PREV. EXITNEXT

OPTIONS

EXTERNAL MAINT. BYPASS                       NO

EXITPREV
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Figure 55 Communication Options Screen, page 1
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Figure 56 Auto Dial Screen
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Figure 57 Modem Selection Screen

COMMUNICATION OPTIONS

PROGRAMMABLE RELAY #1                YES
PROGRAMMABLE RELAY #2                YES
INPUT CONTACT ISOLATOR                 YES
REMOTE ALARM #1                               YES

EXIT

MODEM DISABLED

NEXT

AUTO DIAL

PRIMARY LINE
SECONDARY LINE
INIT. STRING                     ATSO = 1
MAX. BAUD RATE             2400                           

EXIT

MODEM INTERNAL

NEXT

DISABLED

INTERNAL

EXTERNAL

��������
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Figure 58 Auto Dial Screen, page 2
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Figure 59 Pager Support Configuration

AUTO DIAL

MODEM HEALTH CHECK         EVERYDAY
AUTO DIAL IN                            YES
AUTO DIAL OUT                        YES
PAGER                                        NO

PAGER SUPPORT CONFIGURATION

PAGER ENABLED
PAGER NUMBER
PAGER PIN                                         8773886786
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Figure 60 Communications Options Screen, page 2
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3.3.5.3  User Settings
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Figure 61 User Settings Screen, page 1

COMMUNICATION OPTIONS
REMOTE ALARM  #2                         NO
REMOTE ALARM # 3 NO

NO
NIC NO

NO

EXITPREV.NEXT

AS 400

SITESCAN

USER SETTINGS
OUTPUT PLL PHASE ADJUST   0.0
OUTPUT PLL SLEW RATE          0.5
OUTPUT PLL SYNC RANGE       1.0
DC BUS FLOAT VOLT    540
BATT. CHARGE  I LIMIT               1.6

SAVE & EXITCANCELNEXT
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Figure 62 User Settings Screen, page 2

Figure 63 User Settings Screen, page 3

Figure 64 User Settings Screen, Page 4

USER SETTINGS
BATT. TIME  LOW WARNING         5
BATT. TIME (T 1) AT 100%            15
BATT. TIME (T 2) AT 50%              45
BATT. EOD LOWER SET POINT  384
BATT. EOD UPPER SET POINT   427 

SAVE & EXITCANCELPREV.NEXT

USER SETTINGS

BATT. EOD RAMP START 15
BATT. EOD RAMP END                        60
BATT. TEMP. ALARM LIMIT                  40
BATT. COMPARTMENT TEMP. LIMIT   50
INPUT PLL PHASE ADJUST                0.0

SAVE & EXITCANCELPREV.NEXT

USER SETTINGS

INPUT PLL SLEW RATE                           0.5
INPUT PLL SYNC RATE                           1.0
INPUT I  LIMIT WALK-IN                           10
LCD CONTRAST    
LED BRIGHTNESS 

SAVE & EXITCANCELPREV.NEXT
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Figure 65 User Settings Screen, page 5
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Figure 66 10% Passive Filter Settings Screen

Figure 67 User Settings Screen, page 6

USER SETTINGS
ALARM AUDIO LEVEL
AUX. TEMPERATURE  LIMIT                  40
AUTO REXFER COUNTER / HR.              5
BATT. GND FAULT BREAKER TRIP        YES 
10 %  PASSIVE FILTER SETTINGS

SAVE & EXITCANCELPREVNEXT

10 % PASSIVE FILTER SETTINGS

10 %  PASSIVE FILTER                      ENABLED

EXIT

FILTER PREFERRED STATE            OPEN

USER SETTINGS

SAVE & EXITCANCELPREV.

AUTO RESTART SETTING                        SYSTEM      
ACTIVE FILTER ENABLE                           ENABLED
TEMPERATURE  BATT. CB TRIP               NO

INTERRUPTED TRANSFER ENABLE      DISABLE
CHANGE PASSWORD
Operation          55



3.3.5.4  Factory Settings

Figure 68 Factory Settings Screen

Figure 69 Factory Settings Screen, page 2

Figure 70 Factory Settings Screen, page 3

OUTPUT AC VOLTS AN                     120
OUTPUT AC VOLTS BN                     120
OUTPUT AC VOLTS CN                     120
OUTPUT OF / UF                                 0.5
INVERTER DC OFFSET PHASE A

FACTORY SETTINGS

SAVE & EXITCANCELNEXT

INVERTER DC OFFSET PHASE B
INVERTER DC OFFSET PHASE C
INPUT I LIMIT WITH TRAP                     164.1
INPUT I LIMIT WITHOUT TRAP              190.8
INPUT I LIMIT ON GENERATOR             100

FACTORY SETTINGS

SAVE & EXITCANCELNEXT PREV.NEXT

INPUT PID LOOP
ON GENERATOR DELAYED RESTART     10
BYPASS / OUTPUT PHASING                     30

FACTORY SETTINGS

SAVE & EXITCANCELPREV.
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3.3.5.5  Alarm Mask
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Input Line Fail
Input Under Voltage
Input Over Voltage
Bypass Sync Error
Bypass Voltage Out of Tolerance
Bypass Line Fail
Input Contact Alarms (if this option is installed)

��!��

�������������������������
�����
���������
������
����������������������
������
��������

����
��
������������
�����
������������1����??�?�����
����
�1�5�����
���
���������	���
�����������������
(����$����������
��������
���������������
�������������������������������

Figure 71 Alarm / Fault Name Screen
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NOTE
When additional navigational choices (UP, DOWN, and SELECT) appear at the 
bottom of the display screen, the customary rules change slightly.

ALARM / FAULT NAME

SELECTDOWNUP EXIT DESCRIPTION: L - Latching...D - Dial...

ALARM / FAULT NAME                         L   D   F   E  

BATT. FUSE FAIL                                        Y   Y   N   Y
     BATT. LOW TRANSFER                         Y   Y   Y   Y 
DC OV TRANSIENT                               Y   Y   Y   Y
INPUT PHASE ROT ERROR                 N   N   N   Y
RECTIFIER FUSE FAIL                          Y   Y   Y   Y
RECTIFIER DRIVE 1 FAIL                      Y   Y   Y   Y

Y   Y   N   Y  
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Figure 72 Alarm Edit Screen
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3.3.5.6  AUTO DIAL
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1. From the System Configuration screen, press the Up or Down button to move the highlighted cursor to Auto 
Dial and press SELECT.

2. The Auto Dial screen will appear. Highlight and select the first Auto Dial Number.
3. Press SELECT to move the arrow to the right.
4. To change a digit, press Up to increase the number or press the Down button to decrease it. Press Select to 

set the value and move to the next digit.
5. After changes have been made, press SELECT again to return to the System Configuration screen.
6. If required, go to the Second Number screen and enter the correct number.
7. If required, go to the Modem Baud Rate screen and choose from the available baud rates.

NOTE
Some attributes cannot be edited.

LATCHING                                                                     YES
DIAL                                                                               YES
FREEZE                                                                          NO
EVENT LOG                                                                   YES

ALARM / FAULT NAME

CANCEL
SAVE & EXIT

BATTERY FUSE FAIL
Operation          59



3.3.5.7  Customer Alarm Interface
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Figure 73 Customer Alarm Interface Screen 
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Figure 74 Customer Alarm Interface Screen, page 2

CUSTOMER ALARM INTERFACE

CANCEL

RELAY BOARD # 1                                       AS400
RELAY BOARD # 2                                       NOT INSTALLED
CONTACT BOARD

SAVE & EXITNEXT

CUSTOMER ALARM INTERFACE

CANCEL

REMOTE LED BOARD # 1.....................................
REMOTE LED BOARD # 2.....................................
REMOTE LED BOARD # 3

SAVE & EXITPREV
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Figure 75 Programmable Output Relay Board #1, AS400 Assignment 
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Figure 76 Relay Assignments
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Figure 77 Programmable Output Relay Board, Std. Set

PROGRAMMABLE OUTPUT RELAY BOARD # 1

SAVE & EXIT

PROGRAMMABLE RELAY # 1
PROGRAMMABLE RELAY # 2
PROGRAMMABLE RELAY # 3

BATTERY DISCHARGING
LOW BATTERY WARNING
LOAD ON UPS / LOAD ON BYPASS

CANCEL

RELAY ASSIGNMENTS...........................AS400

RELAY ASSIGNMENTS

AS400
STD SET
USER DEFINED

PROGRAMMABLE OUTPUT RELAY BOARD # 1

SAVE & EXIT

PROGRAMMABLE RELAY # 1
PROGRAMMABLE RELAY # 2
PROGRAMMABLE RELAY # 3
PROGRAMMABLE RELAY # 4

LOAD ON UPS 
LOAD ON BYPASS
BATTERY DISCHARGE
LOW BATTERY WARNING

CANCEL

RELAY ASSIGNMENTS...........................STD SET
Operation          61



Figure 78 Programmable Output Relay Board, Std. Set, page 2
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Figure 79 Programmable Output Relay Board, User Defined
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NOTE
 Alarms have a separately programmable function that allows them to be latching or 
non-latching. If the alarm is latched, then the programmable relay will also latch 
until the alarm is reset. 

�
CAUTION
Navigating through screens with additional navigational selections at the bottom 
of the display screen is slightly different from navigation involving only the 
navigation buttons below the display screen. Specific instruction is given below.

PROGRAMMABLE OUTPUT RELAY BOARD # 1

SAVE & EXIT

PROGRAMMABLE RELAY # 5
PROGRAMMABLE RELAY # 6
PROGRAMMABLE RELAY # 7

OVERLOAD
AMBIENT OVER TEMP
SYS SUMMARY ALARM

PREV

RELAY ASSIGNMENTS...........................STD SET

PROGRAMMABLE OUTPUT RELAY BOARD # 1

SAVE & EXIT

PROGRAMMABLE RELAY # 1
PROGRAMMABLE RELAY # 2
PROGRAMMABLE RELAY # 3
PROGRAMMABLE RELAY #4

PROGRAMMABLE RELAY #5
PROGRAMMABLE RELAY #6
PROGRAMMABLE RELAY #7
PROGRAMMABLE RELAY #8

CANCEL

RELAY ASSIGNMENTS...........................USER DEFINED
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Figure 80 List of Alarm Faults Screen
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NOTE
 If the Npower has Open Comms-Discrete Inputs (Input Contact Isolators, Section 7 
of the Options Manual, these will show up on the alarm list and can be selected to 
connect to a programmable output relay. 

ALARM / FAULT NAME

EXIT

BATT. FUSE FAIL
BATT. LOW XFER
DC OV TRANSIENT
INP PHASE ROT ERROR
RECT. FUSE FAIL
RECT DRIVE 1 FAIL

PROG RELAY # 1

BATTERY FUSE FAIL

CLEARREMOVEADDDOWNUP
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3.3.6    Manual Transfer
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Figure 81 Manual Transfer / Retransfer Screen When Transfer is Allowed

Figure 82 Manual Transfer / Retransfer Screen When Transfer is Not Allowed

�
CAUTION
YOU MUST SELECT SAVE & EXIT FROM THE PROGRAMMABLE 
OUTPUT RELAY BOARD SCREEN OR YOUR SELECTIONS WILL NOT 
BE SAVED.

BYPASS                          OK
INVERTER                      OK
INT. BYP. SWITCH          NORMAL
EXT. MAINT. SWITCH     ON-LINE
INVERTER LAG 1 DEGREE

MANUAL TRANSFER / RETRANSFER

EXIT
TRANSFER TO BYPASS

OK

MANUAL TRANSFER / RETRANSFER
BYPASS                                         NOT OK
INVERTER                                     OK
INTERNAL BYPASS SWITCH              NORMAL
EXT. MAINT. SWITCH                    ON-LINE

TRANSFER NOT ALLOWED
OK                                 EXIT

INVERTER                                      IN SYNC  
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3.3.7    Battery Management
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Figure 83 Battery Management Screen

3.3.7.1  Battery Test
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Figure 84 Battery Test Screen
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BATTERY TEST                                          
BATTERY EQUALIZER                                             
BATTERY TEMP COMPENSATION CHARGE      
BATTERY CYCLE MONITOR
BATTERY TIME REMAINING

BATTERY MANAGEMENT

SAVE & EXITCANCEL

BATTERY TEST

EXIT

MANUAL TEST

LAST BATTERY TEST:  BATTERY TEST PASSED
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• The Battery CB, Input and Output contactors must all be closed.
• All phases of Input and Bypass volts must be within defined limits of 80% to 115%.
• Battery Charge must be greater than 90%.
• The test is interlocked to “Batt Ov Temp Warning” alarm. When this alarm is present, battery test won’t 

start.
• DC volts must be greater than the DC Bus Float Voltage of 540 VDC.
• A load must be greater than 15% of rated kVA.
• The On Generator status must be False.
• Input frequency must be within limits.
• Auto and Manual tests are interlocked; only one can be active at a time.
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Table 5 Default Time Settings

Battery Type Test Duration

15 Minute 1 Minute

30 Minute 2 Minutes

45 Minute 3 Minutes

60 Minute 4 Minutes

75 Minute 5 Minutes

90 Minute 6 Minutes
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Figure 85 Automatic Test Screen
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Figure 86 Set Battery Cycle Screen

Figure 87 Set Battery Duration Screen

3.3.7.2  Battery Equalizer 
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AUTO TEST

EXIT

BATT. TEST TIME      01:02:03
BATT. TEST DATE     07/13/00
CYCLE                              2
DURATION  30

BATTERY CYCLE

MIN  2                                   MAX  9
�����2

BATTERY DURATION

MIN  30                                   MAX  900
SECONDS
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Figure 88 Battery Equalizer Screen
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Figure 89 Auto Screen
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�
CAUTION
The manufacturers of the valve-regulated batteries supplied with Liebert’s 
standard battery cabinets recommend that when first installed the batteries be 
equalize charged. After that initial equalize charge, they recommend no further 
equalize charging for their batteries. Other manufacturers may have different 
recommendations for their products. Consult the battery manufacturer’s 
manual for specific information about equalize charging.

BATTERY EQUALIZER

SAVE

MANUAL 

AUTO

EQUALIZE VOLTAGE
EQUALIZE TIME PERIOD 0

DISABLE

EXIT

540

 AUTO

 ENABLED
DISABLED
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Figure 90 Manual Screen
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Figure 91 Equalize Time Period Screen
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MANUAL

START

STOP

EQUALIZE TIME PERIOD

MIN                                                       MAX

0                                                                72���
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Figure 92 Equalize Voltage Screen
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3.3.7.3  Battery Temperature Compensation Charge
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Figure 93 Battery Temp Compensation Charge Screen
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EQUALIZE VOLTAGE

MIN                                                       MAX

520                                                   580
	
�

BATTERY TEMP COMPENSATION CHARGE

15  C  =  TEMPERATURE            20  C                          850
20  C  =          TEMPERATURE            25  C                         1000
25  C  =         TEMPERATURE            30  C                         1000
30  C  =          TEMPERATURE            35  C                           850
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EXITNEXT
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Figure 94 Battery Temperature Compensation Enable/Disable Screen

���������������9��������Battery Temp Compensation Charge Screen, press NEXT on the Battery 
Temp Compensation Charge Screen (Figure 93).

Figure 95 Battery Temp Compensation Charge Screen, page 2
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Figure 96 Battery Temp Compensation Edit Screen

BATTERY TEMP COMPENSATION 

DISABLE

BATTERY TEMP COMPENSATION CHARGE

35  C  =         TEMPERATURE            40  C                           800
40  C  =          TEMPERATURE            45  C                           750

�� �
� �

PREV EXIT

15  C  =  TEMPERATURE            20  C                        ��������� �

MIN
500

MAX
1000

MV/  C
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3.3.7.4  Battery Cycle Monitor
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Figure 97 Battery Cycle Monitor Screen
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Figure 98 Battery Cycle Monitor Screen, page 2
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BCM                                                                                        DISABLE

BATTERY CYCLE MONITOR

EXITNEXT

0      -    30     SECONDS DISCHARGE CYCLES                         2
31    -    90 SECONDS DISCHARGE CYCLES                             1
91    -   240 SECONDS DISCHARGE CYCLES                            1
OVER 240 SECONDS DISCHARGE CYCLES                             0

SUMMARY PAGE                                                 
CLEAR BCM                                                     YES / NO
CLEAR SUMMARY                                          YES / NO

BATTERY CYCLE MONITOR

EXITPREV
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Figure 99 0-30 Seconds Discharge Cycles
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#        DATE       SEC       MIN-DC        MAX-A         KWH        C

4      04/26/01       21            443              100                1           25
1      02/09/01       25            439                89                1           24

0 - 30 SECONDS DISCHARGE CYCLES

 EXITDOWN UPTIME
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Figure 100 Summary Page Screen
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ACCUMULATED NUMBER OF CYCLES                       4
ACCUMULATED BATTERY TIME (SEC)                   184
ACCUMULATED BATTERY AMP HOURS                     6
ACCUMULATED BATTERY KW HOURS                       3

SUMMARY PAGE
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3.3.7.5  Battery Time Low Warning
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Figure 101 User Settings, Page 2
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Figure 102 Battery Time Low Warning Screen
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3.3.7.6  Battery Supplement
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the upper limit is T1. For more than one battery, the upper limit is approximately 
equal to the total battery time.

USER SETTINGS

             5
BATT. TIME (T 1) AT 100%            15
BATT. TIME (T 2) AT 50%              45
BATT. EOD LOWER SET POINT  384
BATT. EOD UPPER SET POINT   427 

SAVE & EXITCANCELPREV.NEXT

BATT. TIME LOW WARNING

MIN
   2

MAX
   5
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3.3.8    Auto Restart
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Figure 103 Auto Restart Setting Screen
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AUTO RESTART

AUTO RESET TIMING                                                 5            

AUTO RESTART SETTING                                  SYSTEM
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Figure 104 Auto Restart Screen Layout 
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3.3.8.1  Alarm Notifications
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3.3.8.2  Auto Restart Trigger Condition
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3.3.9    System Status Monitoring
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AUTO RESTART

AUTO RESTART IN PROGRESS
    

QUALIFYING INPUT POWER
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• Accumulated Installed Hours
• Accumulated Operating Hours on UPS
• Accumulated Operating Hours on Bypass
• Accumulated Backup Minutes
• Accumulated # of Brown Outs
• Accumulated # of Black Outs
• Accumulated # of Manual Transfers
• Accumulated # of Manual Retransfers
• Accumulated # of All Transfers
• Accumulated # of All Retransfer 
• Accumulated # of Overload Conditions
• Accumulated # of Unsuccessful Auto Retransfers
• Average Load%

Figure 105 System Status Screen
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Figure 106 System Status Screen, page 2

INSTALLED HOURS                                                           0H
OPERATING HOURS ON UPS                                           0H
OPERATING HOURS ON BYPASS                                    0H
BACKUP TIME                                               5 H   50 M   18 S

SYSTEM STATUS

EXITNEXTSIGN OFF DATE    10/30/01

MANUAL XFERS                                                       0
MANUAL REXFERS                                                  0
ALL XFERS                                                                0
ALL REXFERS                                                           0

SYSTEM STATUS

EXITNEXTSIGN OFF DATE    10/30/01 PREV
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Figure 107 System Status Screen, page 3
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Figure 108 System Status Screen, page 4
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SYSTEM STATUS 

NEXT      PREV      SAVE & EXIT

BROWN OUTS                                                     0
BLACK OUTS                                                       0
BACKUP TIME                               0 H   00M   00S

SIGN OFF DATE   02/15/02

OVERLOAD CONDITIONS                                       0
UNSUCCESSFUL AUTO REXFERS                        1
AUX TEMP

AVERAGE LOAD                                                      74%

SYSTEM STATUS

EXITSIGN OFF DATE    10/30/02 PREV
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3.4       Faults, Alarms, Status
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3.4.1    Faults
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3.4.2    Alarms 
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3.4.2.1  Summary Alarm
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Figure 109 Summary Alarm in Active Position Screen
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Figure 110 Summary Alarm Editing Screen

ALARM / FAULT NAME L  D  F  E  DELAY

                                                                  Y Y N Y 55.15
ON BATTERY                                           Y Y Y Y  0 0
INPUT CONTACT #1                                Y Y Y Y  0 0
INPUT CONTACT # 2                               Y Y Y Y  0 0
INPUT CONTACT # 3                               Y N Y Y  0 0   

                  
INPUT CONTACT # 4                               Y Y Y Y  0 0

DOWNUP EXIT DESCRIPTION: L - Latching...D - Dial...

SUMMARY

LATCHING                                  NO
DIAL                                            NO                
FREEZE                                      NO
EVENT LOG                                NO

CANCEL 
SAVE & EXIT
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ABBREVIATIONS USED IN ALARM MESSAGES

Auto Automatic

Avail Available

Batt Battery

Byp Bypass

Cap Fuse Capacitor Fuse

Cont Power Control Power

Equip Equipment

H/W Hardware

Inv Fuse Inverter Fuse

OF/UF Over/Under Frequency

Ov-temp Over-temperature

O-volt Over-voltage

Ph Seq Phase Sequence

Rect Fuse Rectifier Fuse

Rexfer Retransfer

Shutdn Shutdown

Static Sw Static Switch

Un-volts Under-voltage

Xfer Transfer
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3.4.2.2  Alarm Messages
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1. Latch Masks, Dial Masks and unshaded Event log masks may be changed by the user.   The user may not 
change any Freeze Masks.

2. The default alarm names for Input Contact 1 through Input Contact 8 can be modified by the user.
Table 6
Table 7
Table 8
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Table 6 Alarms, Functions, and Corrective Actions

Actual 
Alarm/fault 
Name 
Displayed On 
Front Panel

Description 
of Alarm/
Fault 

Fault
Or
Alarm

Latch
Mask

Dial
Mask

Freeze
Mask

Event 
Log
Mask

Meaning and Corrective Action(s)

Battery 
Fuse Fail

Battery 
Fuse Fail

Fault YES YES NO YES Control Logic has determined that the battery 
breaker(s) is closed and the battery fuse has 
been open for 10 seconds or longer. Battery 
back-up is no longer available.   Liebert Global 
Services should be called immediately.

Battery Low 
xfer

Battery 
Low 
Transfer

Fault YES YES YES YES Control Logic has determined that the battery 
breaker(s) is closed and the battery voltage has 
dropped below the End of Discharge limit. The 
UPS will transfer to bypass. If the transfer is 
successful, the UPS will be shut down. If the 
transfer was unsuccessful, logic will attempt to 
complete a System Shutdown before control 
power is lost. Verify that input power is now 
available and restart the UPS following the 
instructions in this manual. If the system fails to 
restart properly contact Liebert Global Services. 

DC Ov 
Transient

DC 
Overvolt 
Transient

Fault YES YES NO YES DC bus voltage is 15% or more over the nominal 
DC Bus Voltage. The UPS will transfer the load 
to Bypass and will shut down and isolate the 
UPS Module. Contact Liebert Global Services 
immediately

Inp Phase 
Rot Error

Input 
Phase 
Rotation 
Error

Fault NO NO NO YES The power conductors on the Input line are not 
wired to the UPS in the required sequence. This 
alarm should appear only during initial start-up or 
after a repair to the source power system. 
Disconnect power from the Input line and correct 
the wiring. Liebert Global Services must be 
present during initial start-up of your UPS 
System. 

Rectifier 
Fuse Fail

Rectifier 
Fuse Fail

Fault YES YES NO YES At least one fuse has opened. The UPS 
automatically transfers the critical load to the 
bypass line. Contactors trip open to shut down 
and isolate the UPS module. Contact Liebert 
Global Services immediately. Do not attempt to 
reset the circuit breakers. 

Trap Fuse 
Fail

Trap Fuse 
Fail

Fault NO YES NO YES On units equipped with an input filter, Control 
Logic has determined that one or more of the 
filter fuses is open.   The logic will open the Input 
filter contactor. The UPS will continue to run, 
without input filtering. Contact Liebert Global 
Service to check and repair the input filter.

On Battery On Battery Alarm NO NO NO YES Reports an On Battery state as long as the 
battery CB is closed, Input Undervoltage alarm 
exists, and the status bit ON UPS is set.
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Actual 
Alarm/fault 
Name 
Displayed On 
Front Panel

Description 
of Alarm/
Fault 

Fault
Or
Alarm

Latch
Mask

Dial
Mask

Freeze
Mask

Event 
Log
Mask

Meaning and Corrective Action(s)

Battery 
Overcharge

Battery 
Overchg

Fault YES YES NO YES Battery charge current is 50% above the Battery 
Charge Current Limit for longer than 5 seconds. 
The load will be transferred to Bypass. If Bypass 
is not available the UPS will attempt to run from 
the battery. If both battery and bypass are not 
available, a full system shutdown will be initiated. 
This fault will inhibit start-up. Contact Liebert 
Global Services immediately

Byp Freq 
Error

Bypass 
Frequency 
Error

Fault NO NO NO YES The bypass frequency is outside the ± 5% of the 
system rating.   If the load is on bypass the static 
switch will be shut down and power will be lost to 
the load. If the load is on UPS, transfer to bypass 
will be inhibited, until this fault clears or is 
corrected. This fault will inhibit startup. If fault 
persists check the bypass source for the cause 
of the frequency irregularity. Contact Liebert 
Global services if you have questions.

Byp ovld 
Shutdown

Bypass 
OverLoad 
Shutdown

Fault YES YES NO YES With the load on Static Bypass the system has 
determined that at least one phase of the Bypass 
has exceeded the KVA, KW, or RMS current vs. 
Time overload spec. The Static Bypass switch 
will be turned of and the system will be shut 
down. Power to the load will be turned off. 
Remove the excess load from the UPS and 
attempt to re-start. If the load is below the rating 
of the UPS and it will not re-start, contact Liebert 
Global Services. 

Byp Phase 
Rot Error

Bypass 
Phase 
Rotation 
Error

Fault NO NO NO YES The power conductors on the bypass line are not 
wired to the UPS in the required sequence. This 
alarm should appear only during initial start-up or 
after a repair to the source power system. 
Disconnect power from the bypass line and 
correct the wiring. Liebert Global Services must 
be present during initial start-up of your UPS 
System. 

IDC Peak IDC Peak Fault YES YES NO YES The system has detected a failed IGBT. The unit 
will transfer to Bypass if available. Contact 
Liebert Global Services immediately. 

Inverter 
Ovld xfer

Inverter 
Overload 
Transfer

Fault YES YES YES YES With the load on UPS, at least one phase of the 
UPS KVA or KW has exceeded the rated KVA, 
KW, or RMS current vs. Time equation. (Note: 
This fault would have been preceded by an 
“Inverter Overload Phase x alarm.)   The UPS 
will transfer the load to Static Bypass if it is 
available. If the fault or overload clears the UPS 
will automatically transfer from SBS to UPS. 
Remove the excess load from the UPS and 
attempt to re-start. If the load is below the rating 
of the UPS and it will not re-start, contact Liebert 
Global Services.
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Actual 
Alarm/fault 
Name 
Displayed On 
Front Panel

Description 
of Alarm/
Fault 

Fault
Or
Alarm

Latch
Mask

Dial
Mask

Freeze
Mask

Event 
Log
Mask

Meaning and Corrective Action(s)

Inverter 
Fuse Fail

Inverter 
Fuse Fail

Fault YES YES NO YES One or more Output Fuses are open. (because 
of capacitance in the system it may take up to 1 
minute after a fuse failure to detect this fault). 
The system will transfer the load to Static 
Bypass if available and then shut down the UPS.   
Contact Liebert Global Services Immediately. 

Output Ov 
xfer

Output 
Overvolt 
Transfer

Fault NO YES YES YES The UPS module output voltage is above the 
maximum (+10%) deviation from nominal. The 
load automatically transfers to the bypass line. 
The UPS module is shut down and isolated. 
Contact Liebert Global Services at once. Do not 
attempt to reset circuit breakers.

Output Uv 
xfer

Output 
Undervolte 
Transfer

Fault NO YES YES YES The UPS module output voltage is under the 
minimum (-12%) deviation from nominal. The 
load automatically transfers to the bypass line. If 
the alarm condition is no longer present, reset 
the alarm and retransfer the load from bypass to 
UPS. Contact Liebert Global Services if alarm 
persists. 

SBS SCR 
Open

SBS SCR 
Open

Fault YES YES NO YES This fault can only be detected when the load is 
on bypass. One or more of the Static Bypass 
phases are open. The static switch will be shut 
down and the UPS will shut down. Power to the 
load will be lost. Contact Liebert Global Services 
Immediately.

SBS SCR 
Shorted

SBS SCR 
Shorted

Fault YES YES NO YES The system has detected a shorted SCR in the 
Bypass line. If the unit is in the start-up mode, 
start- up will be inhibited. If the unit is on UPS, 
the unit will transfer to Bypass and open the 
output contactor to prevent back feed to the 
inverter from the Bypass line.   Contact Liebert 
Global Services Immediately.

Inv I limit 
xfer

Inverter 
Current 
Limit 
Transfer

Fault NO YES NO YES The instantaneous inverter current of any one 
phase has exceeded its Pulse by Pulse current 
limit value. An “Inverter Current Limit” alarm was 
already issued and pulse parallel operation was 
initiated. At the end of pulse parallel the load 
current has not be reduced below 150% The 
load will transfer to Static Bypass. If the fault or 
over load clears the unit will retransfer to UPS. 
Check the total load compared to the UPS rating, 
reduce load where necessary. If the UPS does 
not retransfer when the load is below 100% of 
the rated load or if the unit shuts down, contact 
Liebert Global Services Immediately. 
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Actual 
Alarm/fault 
Name 
Displayed On 
Front Panel

Description 
of Alarm/
Fault 

Fault
Or
Alarm

Latch
Mask

Dial
Mask

Freeze
Mask

Event 
Log
Mask

Meaning and Corrective Action(s)

Batt ovtemp 
cb trip

Battery 
Overtemp 
CB Trip

Fault YES YES NO YES With the battery breaker closed and the Battery 
Overtemp…Breaker Trip” option enabled, the 
internal battery temperature has exceeded its 
Maximum set point value. The battery UV trip will 
be activate and the battery will be disconnected 
from the UPS. Battery Back up is no longer 
available. Check the battery to determine the 
possible cause of the overload and remove if 
possible. Once the battery has cooled below the 
set point temperature, the battery may be 
brought on line again. If the problem recurs 
contact Liebert Global Services. 

Batt gnd  
CB trip

Batt gnd 
fault CB 
trip

Fault NO YES NO YES With BGF option installed, BGF breaker trip 
enabled, and batt breaker closed, Comms DPS 
sees its BGF input asserted by the SWGR. It will 
issue a batt breaker UV trip and motor op 
disable. To correct, repair and restart batt via the 
MM. Contact Liebert Global Services for 
assistance.

Byp pwr 
supply fail

Bypass 
Power 
Supply Fail

Fault NO YES NO YES With Bypass source available, the UPS has 
determined that the bypass power supply has 
failed. The SBS will be turned off and the 
contactors opened. SBS will not be available. 
This fault will inhibit transfers and start-up. 
Contact Liebert Global Services immediately.

EPO 
shutdown

EPO 
Shutdown

Fault NO YES NO YES The Emergency Power Off switch has been 
pressed, which caused the UPS system to shut 
down and remove all power from the critical load. 
Determine the cause of the emergency condition 
and correct it if possible. Contact Liebert Global 
Services if you require assistance.

Hsink 
ovtemp limit

Heatsink 
Overtemp 
Limit

Fault YES YES YES YES The maximum heat sink temperature limit has 
been exceeded. (Should be preceded by a 
“Heatsink” Overtemp Warning alarm). The load 
will be transferred to the Static Bypass if 
available. If the load was already on SBS when 
this alarm occurred, the system will shut down. 
The fault will clear when the temperature falls 
below the Heatsink Overtemp Warning 
threshold. (If this fault doesn’t clear soon enough 
it will lead to an “Overtemp Time-out 
Shutdown”). If the unit is still running it will make 
an attempt to auto-retransfer when the fault 
clears. If the faults do not clear; contact Liebert 
Global Services.

Inp pwr 
supply fail

Input 
Power 
Supply Fail

Fault NO YES NO YES The input source is present, but the input power 
supply has failed. The unit has redundant power 
supplies on both the input and the output. 
Contact Liebert Global Services immediately.
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Actual 
Alarm/fault 
Name 
Displayed On 
Front Panel

Description 
of Alarm/
Fault 

Fault
Or
Alarm

Latc
h
Mask

Dial
Mas
k

Freez
e
Mask

Even
t Log
Mask

Meaning and Corrective Action(s)

Out pwr 
supply fail

Output 
Power 
Supply Fail

Fault NO YES NO YES The output source is present, but the output 
power supply has failed. The unit has redundant 
power supplies on both the input and the output. 
Contact Liebert Global Services immediately.

Ups 
Ambient 
Limit

UPS 
Ambient Ot 
Limit

Fault YES YES YES YES The Outlet air temperature has exceeded its 
maximum set point. The UPS will transfer the 
load to bypass if available. If already on bypass 
the system will shutdown. The fault will clear 
when the temperature falls below the Outlet Air 
Overtemp Warning threshold. (If this fault 
doesn’t clear soon enough it will lead to an 
“overtemp Time-out Shutdown”.). If the unit is 
still running when the fault clears it will auto 
retransfer to UPS. Check all air inlets and 
exhausts for blockage and check the air filter. 
Check the actual load against the UPS rating. 
Remove any excess load. Contact Liebert Global 
Services if the alarm persists.   

Pwr Supply 
F1 Fail

Power 
Supply F1 
Fail

Fault NO YES NO YES Failure of this fuse will remove control power. 
The UPS will attempt to transfer to Static Bypass 
if available. Locate the cause of any failure, 
before replacing a fuse or Contact Liebert Global 
Services Immediately.

SWGR 
Power Fail

SWGR 
Power Fail

Fault NO YES NO YES UPS will transfer to Static Bypass if available 
and shut down the UPS. Start-up will be 
inhibited. Contact Liebert Global Services.

Rectifier 
Fail

Rectifier 
Fail

Fault YES YES YES YES This is a summary event based on the detection 
of at least one of these faults being active: 
Battery Overcharge; DC Overvoltage Steady 
State; DC Overvoltage Transient; DC 
Undervoltage Steady State; Delta-Wye Current 
Imbalance; Rectifier Fuse Fail; Rectifier Drive 1 
Fail; Rectifier Drive 2 Fail. All actions are 
controlled by the causal fault.

Inverter Fail Inverter 
Fail

Fault YES YES YES YES This is a summary event based on the detection 
of at least one of the following; IDC Peak; IGBT 
Drive Fail; Output Overvoltage Transfer; Output 
Undervoltage Transfer; Inverter DC Offset. All 
actions are controlled by the causal faults. 

Ovtemp 
time-out Sd

Overtemp 
Time-out 
Shutdown

Fault YES YES NO YES An Equipment Over-temperature condition has 
persisted for more than 10 minutes. The load is 
transferred to the bypass line and the UPS 
module is shut down. Check the air intake, air 
exhaust, and filters before attempting to start-up 
the UPS. 

Transfer 
Failed Sd

Transfer 
Failed 
Shutdown

Fault YES YES YES YES A transfer to Static Bypass was unsuccessfully 
attempted and power to the load was lost. 
Attempt to restart the system. Contact Liebert 
Global Services. 
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Actual 
Alarm/fault 
Name 
Displayed On 
Front Panel

Description 
of Alarm/
Fault 

Fault
Or
Alarm

Latch
Mask

Dial
Mask

Freeze
Mask

Event 
Log
Mask

Meaning and Corrective Action(s)

Ctrl Fault 
SBS on

Controller 
fault SBS 
on

Fault YES YES NO YES Indicates that the unit has transferred to SBS 
without the knowledge of the UPSC. It occurs 
when the UPSC’s Watchdog Fail line is 
automatically asserted during a UPSC reset. 
This is a permanent (latched) condition which 
requires service. Contact Liebert Global 
Services at once.

Hardware 
Sd

Hardware 
Shutdown

Fault YES NO NO YES At least one of the following alarm conditions is 
present: Inverter Fault, Rectifier Fuse Blown, 
Reverse Power, Over load Shutdown, logic 
power supply failure, or inverter output symmetry 
failure. The load automatically transfers to the 
bypass line. The UPS module is shut down and 
isolated. Contact Liebert Global Services at 
once. Do not attempt to reset the UPS.

Opt pwr 
supply Fail

Option 
Power 
Supply Fail

Fault YES YES NO YES The Option Power Supply has failed. Remote 
Alarm Status panels may be disabled. Contact 
Liebert Global Service.

Batt 
Discharging

Battery 
Discharge

Alarm NO YES NO YES The battery is discharging. This occurs 
whenever the battery supplies power to the load 
for more than five seconds because of input 
power failure, a rectifier problem, or an overload 
condition. If the input power or a source of 
auxiliary power is restored to the UPS module, 
the UPS automatically returns to normal 
operation. Watch the battery voltage carefully. 
Reduce the load (begin controlled shutdown) to 
extend the battery back-up time. Start the back-
up generator, if available. Reset the UPS alarms 
after the input power is restored. The message 
clears after 30 seconds.

Input I 
Imbalance

Input 
Current 
Imbalance

Alarm NO YES NO YES With input current levels above 30% of nominal 
and all three phase voltages within 5% of each 
other, there is a difference between any single 
input phase current and the average input phase 
current of more than 25%. The UPS will open the 
Input filter Contactor. The alarm will clear when 
the difference in current falls below 20%, but the 
Input filter contactor will need to be reset, using 
the front panel. Refer to manual start up 
instructions.   

Input Line 
Fail

Input Line 
Fail

Alarm NO NO NO YES The rectifier input line voltage is outside of 
specified limits or the input circuit breaker is 
opened while the battery circuit breaker remains 
closed. The battery supplies power to the critical 
load through the UPS inverter. 
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Actual 
Alarm/fault 
Name 
Displayed On 
Front Panel

Description 
of Alarm/
Fault 

Fault
Or
Alarm

Latch
Mask

Dial
Mask

Freeze
Mask

Event 
Log
Mask

Meaning and Corrective Action(s)

Input OF/
UF

Input OF/
UF

Alarm NO YES NO YES The input frequency is > ± 5% of the nominal 
frequency. The UPS will begin using the battery 
to supply power, if by the end of discharge the 
problem is not corrected, for single input units 
power to the load will be lost, for dual input units 
the system will attempt transfer to Bypass if 
qualified and available.

Input Phase 
Loss

Input 
Phase 
Loss

Alarm NO YES NO YES For all of these input problems the system will 
supply power from the battery until the end of 
discharge. At that point single input systems will 
lose power to the load. Dual input systems will 
attempt to transfer to bypass if qualified and 
available. Call Liebert Global Services for 
Assistance.

Input 
UnderVolta
ge

Input 
Under 
Voltage

Alarm NO NO NO YES For all of these input problems the system will 
supply power from the battery until the end of 
discharge. At that point single input systems will 
lose power to the load. Dual input systems will 
attempt to transfer to bypass if qualified and 
available. Call Liebert Global Services for 
Assistance.

Input 
OverVoltag
e

Input Over 
Voltage

Alarm NO NO NO YES For all of these input problems the system will 
supply power from the battery until the end of 
discharge. At that point single input systems will 
lose power to the load. Dual input systems will 
attempt to transfer to bypass if qualified and 
available. Call Liebert Global Services for 
Assistance.

Input 
current limit

Input 
Current 
Limit

Alarm NO YES NO YES The RMS input current has reached the Input 
Current Limit setting. Check the UPS load.

Battery CB 
Open

Battery CB 
Open

Alarm NO YES NO YES The module battery circuit breaker (MBD) is 
open. This circuit breaker might have been 
opened either manually or automatically in a 
UPS shutdown procedure. If the UPS is 
operating with this breaker open, the critical load 
is not protected from loss of the utility source 
power. Manual closure of the battery breaker is 
inhibited. You must use the front panel to set up 
the sequence for manual battery re-closure. 
Follow the instructions in manual start-up. 

Batt Supp 
Active

Batt sup- 
plement is 
active

Alarm NO YES NO YES This condition is indicated when the Batt 
Discharging and Input Undervoltage alarms are 
simultaneously active. The alarm will clear when 
the Inp. Undervoltage alarm clears and/or if the 
rectifier turns off and/or if the Batt Dischg alarm 
clears.
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Actual 
Alarm/fault 
Name 
Displayed On 
Front Panel

Description 
of Alarm/
Fault 

Fault
Or
Alarm

Latch
Mask

Dial
Mask

Freeze
Mask

Event 
Log
Mask

Meaning and Corrective Action(s)

Bypass 
Sync Error

Bypass 
Sync Error

Alarm NO YES NO YES The bypass is out of sync to a sufficient degree 
that transfer to Static Bypass is inhibited. An 
interrupted transfer will be permitted only in the 
case of a critical fault. If this alarm persists, 
contact Liebert Global Services.

Byp out 
Tolerance

Bypass 
Voltage 
Out of 
Tolerance

Alarm NO YES NO YES One or more bypass voltages is below 80% or 
above 115% of the nominal value. If the load is 
on UPS, and the unit is a dual input unit, 
transfers to bypass will be inhibited.   If the unit is 
a single input unit, the system will shut down. 
The Alarm will be cleared 5 seconds after all 
voltage are again with 85-110% of nominal. If the 
load has been shut down, re-start will be 
required. 

Bypass 
Line Fail

Bypass 
Line Fail

Alarm NO YES NO YES The bypass source has dropped below 35V per 
phase. On single input units, the UPS will shut 
down. On dual input units, transfer to the bypass 
will be inhibited.   The alarm will be cleared five 
seconds after all voltages again exceed 45V. If 
the unit is already on Bypass when this occurs, 
power to the load will be lost.

SBS Ovld 
Phase A

SBS 
Overload 
Phase A

Alarm NO NO NO YES With the load on Static Bypass, the phase A 
output kVA or kW or RMS current has exceeded 
115% of the nominal per-phase kVA or kW or 
RMS current rating. The UPS will show time 
remaining until a shutdown will occur, per the 
Overload vs. time curve.   The alarm will clear 
when the overload falls to below 110% of the 
rating. 

SBS Ovld 
Phase B

SBS 
Overload 
Phase B

Alarm NO NO NO YES With the load on Static Bypass, the phase B 
output kVA or kW or RMS current has exceeded 
115% of the nominal per-phase kVA or kW or 
RMS current rating. The UPS will show time 
remaining until a shutdown will occur, per the 
Overload vs. time curve.   The alarm will clear 
when the overload falls to below 110% of the 
rating. 

SBS Ovld 
Phase C

SBS 
Overload 
Phase C

Alarm NO NO NO YES With the load on Static Bypass, the phase C 
output kVA or kW or RMS current has exceeded 
115% of the nominal per-phase kVA or kW or 
RMS current rating. The UPS will show time 
remaining until a shutdown will occur, per the 
Overload vs. time curve.   The alarm will clear 
when the overload falls to below 110% of the 
rating. 

Inverter I 
Limit

Inverter 
Current 
Limit

Alarm NO NO NO YES The instantaneous inverter current of any one 
phase has exceeded its pulse-by-pulse current 
limit value. The UPS will shutdown when the 
Current Overload vs. time curve is exceeded. 
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Actual 
Alarm/fault 
Name 
Displayed On 
Front Panel

Description 
of Alarm/
Fault 

Fault
Or
Alarm

Latch
Mask

Dial
Mask

Freeze
Mask

Event 
Log
Mask

Meaning and Corrective Action(s)

Output OF/
UF

Output OF/
UF

Alarm NO YES NO YES Output frequency differs from the nominal (60Hz) 
by more than 0.5Hz. No transfer or shutdown 
occurs. Contact Liebert Global Services at once. 

Inv Ovld 
Phase A

Inverter 
Overload 
Phase A

Alarm NO YES NO YES With the load on UPS, Phase x output KVA or 
KW or RMS current has exceeded 105% of the 
nominal per phase rating. The UPS will begin 
sending the time remaining until a transfer or 
shutdown will occur, per the Overload vs. Time 
Curve. The alarm condition will clear when the 
overload returns to below the nominal rating. 

Inv Ovld 
Phase B

Inverter 
Overload 
Phase B

Alarm NO YES NO YES With the load on UPS, Phase A output kVA or 
kW or RMS current has exceeded 105% of the 
nominal per phase rating. The UPS will begin 
sending the time remaining until a transfer or 
shutdown will occur, per the Overload vs. Time 
Curve. The alarm condition will clear when the 
overload returns to below the nominal rating. 

Inv Ovld 
Phase C

Inverter 
Overload 
Phase C

Alarm NO YES NO YES With the load on UPS, PhaseB output KVA or 
KW or RMS current has exceeded 105% of the 
nominal per phase rating. The UPS will begin 
sending the time remaining until a transfer or 
shutdown will occur, per the Overload vs. Time 
Curve. The alarm condition will clear when the 
overload returns to below the nominal rating.

Low Pwr 
Factor 
Warn

Low Power 
Factor 
Warning

Alarm NO YES NO YES On any output phase that is supplying at least 
15% of its rated KVA, the measured output 
power factor is below 0.50, leading or lagging. 

Pulse 
Paralleling

Pulse 
Parallel 
Activated

Alarm NO YES NO YES With the load being supplied by the inverter, the 
measured load current exceeds the auto-Parallel 
Current Limit or the Pulse-by-Pulse Current Limit 
set point values. If the Static Bypass is available, 
the SBS supplies supplemental power. If at the 
end of 10 cycles the load current has not 
returned to below 105%, the Static Bypass will 
be left on and the inverter will be turned off.   If 
the over current has cleared the Inverter will be 
left on and the SBS will be turned off. 

Auto rexfer 
failed

Auto 
Retransfer 
Failed

Alarm YES YES NO YES After performing a recoverable transfer to 
bypass, with Auto Rexfer enabled, the Auto 
Rexfer time out (default=5minutes) has elapsed 
before retransfer could be performed. A manual 
retransfer must be performed, which will then 
clear the lockout and zero the retransfer/ hour 
counter. If the manual transfer is inhibited, the 
Inverter may be latched off due to another fault. 
Contact Liebert Global Services
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Actual 
Alarm/fault 
Name 
Displayed On 
Front Panel

Description 
of Alarm/
Fault 

Fault
Or
Alarm

Latch
Mask

Dial
Mask

Freeze
Mask

Event 
Log
Mask

Meaning and Corrective Action(s)

Excessive 
Auto Rexfer

Excessive 
Auto 
Retransfer

Alarm YES YES NO YES The UPS has determined that the actual number 
of Auto Retransfers in the past hour has 
exceeded the permitted maximum. (user 
settable, default=5). This alarm should not be 
issued if auto retransfers are disabled by setting 
the maximum attempts to “0”. A manual 
retransfer must be performed, which will then 
clear the lockout and zero the retransfer/hour 
counter.   

Aux Power 
Fail

Aux Power 
Fail

Alarm NO YES NO YES If the unit is supplying power to an Auxiliary 
device, this alarm indicates that the system has 
detected a failure in the Aux. Power circuit.

EPO Power 
Fail

EPO 
Power Fail

Alarm NO YES NO YES If the unit is supplying power to an Auxiliary 
device, this alarm indicates that the system has 
detected a failure in the Aux. Power circuit.

LBS Power 
Fail

LBS Power 
Fail

Alarm NO YES NO YES Power to the Load Bus Sync circuit has been 
lost. Check external wiring. Contact Liebert 
Global Services.

Batt Gnd 
Fault

Battery 
ground 
fault alarm

Alarm NO YES NO YES With the Batt Gnd Fault option installed and the 
batt breaker closed, the DSP sees its BGF input 
asserted by the SWGR. No action required.

Aux 
Ovtemp 
Warning

Aux 
Overtemp 
Warning

Alarm YES YES NO YES With the Auxiliary temp sensor installed, it is 
reading 85% or more of the specified Maximum 
Aux temperature set point value. 

Batt 
Ovtemp 
Warning

Battery 
Overtemp 
Warning

Alarm NO YES NO YES With the battery breaker closed the battery has 
exceeded the “Battery Temperature Alarm 
Threshold” set point value.

Heatsink 
Ovtemp

Heatsink 
Overtemp 
Warning

Alarm NO YES NO YES Sensors on the power semiconductor heatsinks 
detect temperatures above the steady state 
limits for these components. The control logic 
sets off the alarm but does not shut down the 
UPS module if the condition lasts less than 10 
minutes. Check the air intake, air exhaust, and 
filters. Reduce the load or transfer it to bypass. 
Contact Liebert Global Services if the alarm 
persists. 

Inlet Air 
Ovtemp

Inlet Air 
Overtemp 
Warning

Alarm NO YES NO YES The intake air to the UPS module exceeds the 
specified maximum temperature. This condition 
only causes an alarm, but should be corrected 
immediately to prevent equipment overheating. 
Check to make sure nothing is blocking the inlet 
air and that the air filter is clean. 
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Actual 
Alarm/fault 
Name 
Displayed On 
Front Panel

Description 
of Alarm/
Fault 

Fault
Or
Alarm

Latch
Mask

Dial
Mask

Freeze
Mask

Event 
Log
Mask

Meaning and Corrective Action(s)

Ups 
Ambient 
OvTemp

UPS 
Ambient 
OvTemp

Alarm NO YES NO YES The Outlet air temperature has exceeded 85% of 
its “Maximum outlet air temperature” limit.

Pwr pole 
Fan 1 Fail

Power pole 
Fan 1 Fail

Alarm NO YES NO YES A fault in the designated Fan motor has 
occurred. This condition only causes an alarm, 
but if not promptly corrected it could cause an 
equipment over-temperature condition that 
would shut down the UPS Module. Check the 
Fans for proper operation. Contact Liebert 
Global Services if you require assistance or to 
replace a fan. 

Pwr pole 
Fan 2 Fail

Power pole 
Fan 2 Fail

Alarm NO YES NO YES A fault in the designated Fan motor has 
occurred. This condition only causes an alarm, 
but if not promptly corrected it could cause an 
equipment over-temperature condition that 
would shut down the UPS Module. Check the 
Fans for proper operation. Contact Liebert 
Global Services to replace a fan. 

Pwr pole 
Fan 3 Fail

Power pole 
Fan 3 Fail

Alarm NO YES NO YES A fault in the designated Fan motor has 
occurred. This condition only causes an alarm, 
but if not promptly corrected it could cause an 
equipment over-temperature condition that 
would shut down the UPS Module. Check the 
Fans for proper operation. Contact Liebert 
Global Services to replace a fan. 

System Fan 
Fail

System 
Fan Fail

Alarm NO YES NO YES A fault in the designated Fan motor has 
occurred. This condition only causes an alarm, 
but if not promptly corrected it could cause an 
equipment over-temperature condition that 
would shut down the UPS Module. Check the 
Fans for proper operation. Contact Liebert 
Global Services to replace a fan. 

EPO 
Latched

EPO 
Latched

Alarm NO NO NO YES During start up the EPO switch is sensed as 
being activated. Startup is inhibited until the 
alarm is cleared. Clear the latched EPO via the 
push-button switch located on the SWGR Board, 
then perform start up. 

SBS
Unable

SBS 
Unable

Alarm NO NO NO YES The UPS output is not synchronized to the 
bypass power source, the static bypass switch is 
disconnected, or it has failed internally. 
Emergency and overload transfer to the bypass 
source is not available. If the module does not 
have a manual disconnect switch, open and re-
close the static switch fuseholder. If the alarm 
conditions are automatically corrected, reset the 
alarm to clear it. Contact Liebert Global Services 
if the alarm stays on. 
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Actual 
Alarm/fault 
Name 
Displayed On 
Front Panel

Description 
of Alarm/
Fault 

Fault
Or
Alarm

Latch
Mask

Dial
Mask

Freeze
Mask

Event 
Log
Mask

Meaning and Corrective Action(s)

Transfer To 
Byp OK

Transfer 
To Bypass 
OK

Alarm YES YES NO YES Shows after a successful transfer to Bypass. 
Display is only momentary. 

Low batt 
capacity

Reduced 
Battery 
Capacity

Alarm YES YES NO YES Occurs on systems with multiple battery 
cabinets. Indicates that at least one battery 
breaker is on and one or more battery breakers 
in the string are off. In this state, the calculations 
for battery time remaining and End of Discharge 
are adjusted accordingly.

Inv Off by 
User

Inv Off by 
User

Alarm YES YES NO YES The User has turned the inverter off through the 
front panel. Puts data into the event history log. 

Batt Low 
Warning

Battery 
Low 
Warning

Alarm YES YES NO YES With the battery breaker closed, the UPS has 
determined that the DC bus voltage has reached 
the user settable “Battery Low Warning” set 
point. Complete the controlled shutdown of the 
critical load. Reset the alarms if the input power 
is restored before shutdown. 

Batt Test 
Failed

Battery 
Test Failed

Alarm YES YES NO YES With the battery breaker closed, the battery has 
failed the self-test. Momentary display. Sets flag 
in the event history log

Batt Test 
Passed

Battery 
Test 
Passed

Alarm NO NO NO YES With the battery breaker closed, the battery has 
passed the self-test. Momentary display. Sets 
flag in the event history log

Config 
Modified

Config 
Modified

Alarm NO NO NO YES The User has modified and saved one or more 
settings on the configuration screen. Momentary 
display. Sets flag in the event history log 

Delayed 
Batt Charge

Delayed 
Battery 
Charge

Alarm NO NO NO YES The generator option is installed, the system is 
on generator and the “Delayed Battery Charge” 
is suppressing battery charging to reduce the 
load on the generator. 

Reduced I 
Limit

Reduced 
Current 
Limit

Alarm NO NO NO YES The UPS recognizes that the source is a 
generator and has reduced the current limit 
setting to avoid generator overloading. 

Event Log 
Clear

Event Log 
Clear

Alarm NO NO NO YES Per the user request, all event logs have been 
cleared. This will be the first alarm in the new 
log. Momentary display. Sets flag in the event 
history log.

Batt Not 
Charging

Battery Not 
Charging

Alarm YES NO NO YES With the battery breaker closed, the battery 
voltage has not reached 95% of the units “DC 
Float Voltage” set point within a calculated time 
(based on the test duration.) This calculation will 
start immediately at the end of a successful 
(“Passed”) battery self test.
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Actual 
Alarm/fault 
Name 
Displayed On 
Front Panel

Description 
of Alarm/
Fault 

Fault
Or
Alarm

Latch
Mask

Dial
Mask

Freeze
Mask

Event 
Log
Mask

Meaning and Corrective Action(s)

UPSC-MM 
comm. Fail

UPSC-MM 
Comm Fail

Alarm YES YES NO YES The UPS has detected a communication failure 
between its UPS controls and it monitoring 
system. Contact Liebert Global Service. 

User 
Shutdown

User 
Shutdown

Alarm YES YES NO YES The User has initiated an “Inverter Off” or 
“System Shutdown” through the User Shutdown 
screen.

Cant Exec 
Batt Test

Cannot 
Execute 
Battery 
Test

Alarm NO NO NO YES The battery test could not be performed. See 
Section 3.3.7.

Batt Not 
Charged

Battery Not 
Charged

Alarm NO NO NO YES A battery test cannot be executed because the 
battery charge is less than 90%.

Sys Time 
Set By Op

System 
Time Set 
By 
Operator

Alarm YES YES NO YES The User has changed the Date or Time from 
the front Panel. Momentary display. Sets flag in 
the event history log.

Manual 
XFER

Manual 
Transfer

Alarm NO NO NO YES The User has ordered a manual transfer from 
UPS to Bypass from the front panel controls. 
Momentary display. Sets flag in the event history 
log.

Manual 
ReXFER

Manual 
Retransfer

Alarm NO NO NO YES The User has ordered a manual transfer from 
Bypass to UPS from the front panel   controls.   
Momentary display. Sets flag in the event history 
log.

Batt Cycle 
Buff Full

Battery 
Cycle 
Buffer Full

Alarm NO NO NO YES With batt breaker closed, Monitor has 
determined that the buffer that keeps track of the 
number of hits the battery has taken is full. No 
action required.

Auto 
Restart 
Failed

Auto 
Restart 
Failed

Alarm NO NO NO YES If Auto Restart feature is installed and enabled, 
and the last shutdown was due to a failed Batt 
Low Transfer, the Monitor will automatically 
attempt to perform the “normal” startup 
sequence when power is reapplied to normal 
value. This alarm is issued if the restart could not 
be performed before the Auto Restart timeout 
expired. The Monitor will abort the auto restart.

Auto Rexfer 
Primed

Auto 
Retransfer 
Primed

Alarm NO NO NO YES An automatic retransfer will be initiated when the 
OK to Transfer condition has been present for 10 
seconds, if the overload has dropped below 
100% of the rated load.

LBS Active LBS Active Alarm NO NO NO YES The Load Bus Sync Option is active.

On Gen 
Active

On Gen 
Active

Alarm NO NO NO YES A generator is supplying the system.
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Actual 
Alarm/fault 
Name 
Displayed On 
Front Panel

Description 
of Alarm/
Fault 

Fault
Or
Alarm

Latch
Mask

Dial
Mask

Freeze
Mask

Event 
Log
Mask

Meaning and Corrective Action(s)

Load On 
UPS

Load On 
UPS

Alarm NO NO NO YES The Static Switch is off and the load is on UPS. 
Momentary display. Sets flag in the event history 
log.

Load On 
Bypass

Load On 
Bypass

Alarm NO NO NO YES The critical load is being supplied power from the 
bypass line, and is therefore exposed to utility 
power disturbances. Clear all of the alarms 
before attempting to retransfer the load from the 
bypass line to the UPS

Password 
Entered

Password 
Entered

Alarm YES NO NO YES The User has modified the Password. 
Momentary display. Sets flag in the event history 
log. 

Auto 
Restart Init

Auto 
Restart 
Initiated

Alarm NO NO NO YES If the Auto Restart feature is installed and 
enabled, and the last shutdown was due to a 
failed Batt Low Txfer, the Monitor automatically 
initiates the “normal” startup sequence when the 
source power is reapplied to normal value. This 
alarm is issued as notification that auto-restart 
has begun. No action required.

Normal 
Operation

Normal 
Operation

Alarm NO NO NO YES Notification that no active alarms/faults exist. 
Sets flag in the event history log.

User 
Startup init

User 
Startup

Alarm NO NO NO YES User has initiated either a Manual or Auto Start-
up from the Start-up/Shutdown screen. 

Input 
Contact #1

Input 
Contact #1

Alarm YES YES NO YES The System has been notified from the OC-DI 
option that a customer alarm has been activated. 
The system will substitute user-defined text 
when displaying these alarms. 

Input 
Contact #2

Input 
Contact #2

Alarm YES YES NO YES The System has been notified from the OC-DI 
option that a customer alarm has been activated. 
The system will substitute user-defined text 
when displaying these alarms. 

Input 
Contact #3

Input 
Contact #3

Alarm YES YES NO YES The System has been notified from the OC-DI 
option that a customer alarm has been activated. 
The system will substitute user-defined text 
when displaying these alarms. 

Input 
Contact #4

Input 
Contact #4

Alarm YES YES NO YES The System has been notified from the OC-DI 
option that a customer alarm has been activated. 
The system will substitute user-defined text 
when displaying these alarms. 

Input 
Contact #5

Input 
Contact #5

Alarm YES YES NO YES The System has been notified from the OC-DI 
option that a customer alarm has been activated. 
The system will substitute user-defined text 
when displaying these alarms. 

Input 
Contact #6

Input 
Contact #6

Alarm YES YES NO YES The System has been notified from the OC-DI 
option that a customer alarm has been activated. 
The system will substitute user-defined text 
when displaying these alarms. 
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3.4.3    Status
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Actual 
Alarm/fault 
Name 
Displayed On 
Front Panel

Description 
of Alarm/
Fault 

Fault
Or
Alarm

Latch
Mask

Dial
Mask

Freeze
Mask

Event 
Log
Mask

Meaning and Corrective Action(s)

Input 
Contact #7

Input 
Contact #7

Alarm YES YES NO YES The System has been notified from the OC-DI 
option that a customer alarm has been activated. 
The system will substitute user-defined text 
when displaying these alarms. 

Input 
Contact #8

Input 
Contact #8

Alarm YES YES NO YES The System has been notified from the OC-DI 
option that a customer alarm has been activated. 
The system will substitute user-defined text 
when displaying these alarms. 

NOTE

There are 8 alarms on the Remote Alarm Status Panel. See Section 3.5.3 - Remote 
Alarm Status Panel
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3.5       Communication Interfaces
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3.5.1    RS-232 Port: Local Reporting Terminal
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Table 7 Service Terminal Command Summary
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Command 
7�� Description

? OPS Reports a command listing (same as HELP?) OR pro-
vides help with specific commands.

AA? OPS Reports active alarms.

AF? OPS Reports active faults.

DATE? OPS Reports the current date.

EL? OPS Reports entire event log, most recent on top.

HELP? OPS Reports a command listing (same as?) OR provides 
help with specific commands.

HL? OPS Reports the entire requested history log (comma delim-
ited) if frozen, from oldest frame to newest.

SPT? OPS Reports setpoints for group number.

SR? OPS Reports active status reports.

TIME? OPS Reports the current time in military format.

UPMDR? OPS Reports metering data using real values.
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3.5.2    Worldwide Reporting
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1. Make outgoing calls to a computer in an attempt to notify of a pressing alarm condition. 
2. Accept incoming calls so a remote computer can connect to the UPS and serve as a monitoring station.
3. Make outgoing calls to a pager.

3.5.2.1  Auto-Dial
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3.5.2.2  Requesting Information
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3.5.2.3  Dial Out Pager
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Figure 111 Pager Support Screen
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PAGER ENABLED                            : YES
PAGER PHONE NUMBER               : 8003433433
PIN NUMBER                                    : 11111111

PAGER SUPPORT CONFIGURATION

 EXIT
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3.5.3    Remote Alarm Status Panel
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3.5.4    SiteScan 
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3.5.5    Setting Up External Communication Devices
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3.6       Modes Of Operation 
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3.6.1    Load on Bypass
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Figure 112Load on Bypass, UPS Not Available

3.6.2    OK to Transfer
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Figure 113Load on Bypass (UPS Available and Battery Charging)

3.6.3    Momentary Overloads
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3.6.4    Input Power Failure (Load on Battery)
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Figure 114 Utility Fail, Load on Battery

3.6.5    Automatic Operations
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3.6.5.1  Overloads 
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3.6.5.2  Automatic Transfers to Bypass 
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3.6.5.3  Automatic Re-transfers to UPS
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3.6.5.4  Automatic Module Off Line
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4.0 MAINTENANCE

4.1       Safety Precautions
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�
CAUTION
Only Liebert or Liebert-trained service personnel should work on this 
equipment. Both AC and DC high voltages are present in lethal amounts within 
this equipment. Extreme care should be taken when working around UPS 
equipment.

Always identify the source of connecting wiring prior to disconnecting. Mark 
any disconnected wires, so they can be properly reconnected. 

Do not substitute parts except as authorized by Liebert Corporation.

Maintain the UPS cabinets free of foreign materials such as solder, wire cuttings, 
etc.

Call Liebert Global Services if you are not sure of the procedures to follow or if 
you are not familiar with the design or operation of the equipment.
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�
WARNING
EXTREME CAUTION IS REQUIRED WHEN PERFORMING 
MAINTENANCE.

BE CONSTANTLY AWARE THAT THE UPS SYSTEM CONTAINS HIGH DC 
AS WELL AS AC VOLTAGES. WITH INPUT POWER OFF AND THE 
BATTERY DISCONNECTED, HIGH VOLTAGE AT FILTER CAPACITORS 
AND POWER CIRCUITS SHOULD BE DISCHARGED WITHIN 30 
SECONDS. HOWEVER, IF A POWER CIRCUIT FAILURE HAS 
OCCURRED, YOU SHOULD ASSUME THAT HIGH VOLTAGE MAY STILL 
EXIST AFTER SHUTDOWN. CHECK WITH A VOLTMETER BEFORE 
MAKING CONTACT.

AC VOLTAGE WILL REMAIN ON THE BYPASS AND OUTPUT 
CONTACTORS, AND THE STATIC BYPASS SWITCH, UNLESS 
ASSOCIATED EXTERNAL CIRCUIT BREAKERS ARE OPENED.

CHECK FOR VOLTAGE WITH BOTH AC AND DC VOLTMETERS PRIOR 
TO MAKING CONTACT.

WHEN THE UPS SYSTEM IS UNDER POWER, BOTH THE OPERATOR 
AND ANY TEST EQUIPMENT MUST BE ISOLATED FROM DIRECT 
CONTACT WITH EARTH GROUND AND THE UPS CHASSIS FRAME BY 
USING RUBBER MATS.

SOME COMPONENTS WITHIN THE CABINETS ARE NOT CONNECTED 
TO CHASSIS GROUND.

ANY CONTACT BETWEEN FLOATING CIRCUITS AND THE CHASSIS IS 
A LETHAL SHOCK HAZARD. USE DIFFERENTIAL OSCILLOSCOPES 
WHEN MEASURING A FLOATING CIRCUIT. THE DIFFERENTIAL 
INPUT SHOULD HAVE AT LEAST 800 VRMS COMMON MODE INPUT 
RATING AND A COMMON MODE REJECTION RATIO OF AT LEAST 
8ODB.

EXERCISE CAUTION THAT THE TEST INSTRUMENT EXTERIOR DOES 
NOT MAKE CONTACT EITHER PHYSICALLY OR ELECTRICALLY 
WITH EARTH GROUND.

IN CASE OF FIRE INVOLVING ELECTRICAL EQUIPMENT, USE ONLY 
CARBON DIOXIDE FIRE EXTINGUISHERS, OR OTHERS APPROVED 
FOR USE IN ELECTRICAL FIRE FIGHTING.
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4.2       Routine Maintenance
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• Battery systems must be kept in the range of 72-77° F (22-25° C) in order to meet design specifications 
for capacity and longevity.

• The UPS will reliably meet all performance specifications at temperatures up to 104° F (40° C), and can 
be slightly derated for operation at even higher temperatures. However, performance and longevity will 
be optimized when the UPS is operated at the same temperature as the batteries.
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4.2.1    Record Log
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4.2.2    Air Filters
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4.2.3    Battery Maintenance

�
WARNING
THESE MAINTENANCE PROCEDURES WILL EXPOSE HAZARDOUS 
LIVE PARTS. REFER SERVICING TO QUALIFIED PERSONNEL.

DC FUSES OPERATE AT THE RATED BATTERY VOLTAGE AT ALL 
TIMES. A BLOWN DC BUS FUSE INDICATES A SERIOUS PROBLEM. 
SERIOUS INJURY OR DAMAGE TO THE EQUIPMENT CAN RESULT IF 
THE FUSE IS REPLACED WITHOUT KNOWING WHY IT FAILED. CALL 
LIEBERT GLOBAL SERVICES FOR ASSISTANCE.
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�
WARNING
LEAD-ACID BATTERIES CONTAIN HAZARDOUS MATERIALS. 
BATTERIES MUST BE HANDLED, TRANSPORTED, AND RECYCLED OR 
DISCARDED IN ACCORDANCE WITH FEDERAL, STATE, AND LOCAL 
REGULATIONS. BECAUSE LEAD IS A TOXIC SUBSTANCE, LEAD-ACID 
BATTERIES SHOULD BE RECYCLED RATHER THAN DISCARDED.

DO NOT DISPOSE OF BATTERY OR BATTERIES IN A FIRE. THE 
BATTERY MAY EXPLODE.

DO NOT OPEN OR MUTILATE THE BATTERY OR BATTERIES. 
RELEASED ELECTROLYTE IS HARMFUL TO THE SKIN AND EYES. IT 
MAY BE TOXIC.

A BATTERY CAN PRESENT A RISK OF ELECTRICAL SHOCK AND 
HIGH SHORT CIRCUIT CURRENT. THE FOLLOWING PRECAUTIONS 
SHOULD BE OBSERVED WHEN WORKING ON BATTERIES:

REMOVE WATCHES, RINGS, OR OTHER METAL OBJECTS.

USE TOOLS WITH INSULATED HANDLES.

WEAR RUBBER GLOVES AND BOOTS.

DO NOT LAY TOOLS OR METAL PARTS ON TOP OF BATTERIES.

DISCONNECT CHARGING SOURCE PRIOR TO CONNECTING OR 
DISCONNECTING BATTERY TERMINALS.

DETERMINE IF BATTERY IS INADVERTENTLY GROUNDED. IF 
INADVERTENTLY GROUNDED, REMOVE SOURCE OF GROUND. 
CONTACT WITH ANY PART OF A GROUNDED BATTERY CAN RESULT 
IN ELECTRICAL SHOCK. THE LIKELIHOOD OF SUCH SHOCK WILL BE 
REDUCED IF SUCH GROUNDS ARE REMOVED DURING 
INSTALLATION AND MAINTENANCE.

LEAD-ACID BATTERIES CAN PRESENT A RISK OF FIRE BECAUSE 
THEY GENERATE HYDROGEN GAS. IN ADDITION, THE ELECTRICAL 
CONNECTIONS MUST BE PROTECTED AGAINST ACCIDENTAL SHORT 
CIRCUITS WHICH CAN CAUSE SPARKS. THE FOLLOWING 
PROCEDURES SHOULD BE FOLLOWED:

DO NOT SMOKE WHEN NEAR BATTERIES.

DO NOT CAUSE FLAME OR SPARK IN BATTERY AREA.

DISCHARGE STATIC ELECTRICITY FROM BODY BEFORE TOUCHING 
BATTERIES BY FIRST TOUCHING A GROUNDED METAL SURFACE.

AFTER REPLACING BATTERY JARS IN A BATTERY CABINET, 
REPLACE THE RETAINING STRAPS THAT HOLD THE JARS IN PLACE 
ON THE SHELVES. THIS WILL LIMIT ACCIDENTAL MOVEMENT OF 
THE JARS AND CONNECTORS SHOULD THE CABINET EVER NEED TO 
BE REPOSITIONED OR RELOCATED.
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NOTE
Do not use cleaners on the batteries. Solvents can make the battery cases brittle. Use 
only a dry cloth or a cloth moistened in water

NOTE
Do not use equalize charging with valve-regulated lead-acid batteries, such as those 
used in Liebert Battery Cabinets.

Consult the battery manufacturer’s manual for specific information about equalize 
charging.

+)��!2A�B,(�)/!�2!%,2-

Date Float Voltage
(Volts DC)

Nominal Voltage 
(Volts DC)

Ambient Temp. (°F)
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4.2.4    Torque Requirements
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4.3       Detecting Trouble
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NOTE
Refer to battery manufacturer’s manual for the proper torque values required for the 
battery.(See battery manufacturer’s website.)

%	2%�	��+2!)L!2��;	�<�%,.�2!��	,��(�/�

&3���������;���
�'

Current Rating Lb-in N-m

400 - 1200 Amps 300 34

�!2.	�)(�+(,%L�;	�<�%,.�2!��	,��(�/�

&3���%�
�����;���
�'

AWG Wire Size 
or Range Lb-in N-m

#22 -- #14 3.5 to 
5.3

0.4 to 
0.6
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1. Output voltage of all phases should be within 2% of normal voltage. Output currents on each phase should 
not normally differ by more than 20%. If a greater difference is noted, the load is unbalanced and corrective 
action should be taken to redistribute the load, if possible.

2. If the UPS has not operated on battery power during the last 10 hours, the batteries should require little 
charging current. Battery mimic should indicate normal DC voltage with relatively little battery charge 
current.

3. Input current on each phase should be within 10% of the average input current. Alarm messages indicate 
malfunction or impending malfunction. A daily check of the Operator Control Panel will help to provide an 
early detection of problems. Refer to Table 6 in Section 3.4.2 to interpret alarm messages.

4. Tracing a problem to a particular section is facilitated by alarm messages and the metered parameter 
indications. These are stored in the Status Reports and can be displayed at the Operator Control Panel or at 
an optional terminal.

4.4       Reporting A Problem
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4.5       Corrective Actions
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4.6       Recommended Test Equipment
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Table 8 Recommended Test Equipment and Tools

Qty Test Equipment Manufacturer Model or Type

1 Oscilloscope Tektronix, H-P or 
Fluke

DC to 50 MHz

2 Voltage Probes Tektronix, H-P or 
Fluke

10X, with 10 ft. Cable

2 Voltage Probes Tektronix, H-P or 
Fluke

100X, with 10 ft. Cable

1 Digital Multi-meter Fluke 8060, with Test Leads

1 Tool Kit N/A Standard electrical contractor 
tools
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