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INTRODUCTION
Thank you for your purchase of the AMETEK Powervar 3400 Series
Three Phase Uninterruptible Power Supply (UPS). We’ve prepared
this document to help familiarize you with the functions and
controls of this product.
The product you have purchased is the most advanced solution available
today to protect and provide clean power to your system. All AMETEK
Powervar conditioning product solutions incorporate a high energy surge
diverter, a noise filter and a low impedance isolation transformer. In
addition, the 3200 and 3400 Series UPS products provide much needed
back up time for today’s sensitive electronic systems. Together these
products prevent power disturbances from destroying, degrading or
disrupting system operations.
AMETEK Powervar is a global provider of power management solutions,
headquartered in Waukegan, Illinois, with international sales and
distribution offices in Swindon, United Kingdom, Toronto, Canada,
Mexico City, Mexico and Germany.
Technical Support
If, after reviewing this manual, you have any questions at all, please feel
free to contact our technical support team by phone (1-800-369-7179) or
email us at rma.powervar@ametek.com.
Registering your AMETEK Powervar Product
Please take a few moments to register your product purchase.
Registration is easy and quick via the product registration page found on
our website at powervar.com/product-registration
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IMPORTANT SAFETY INSTRUCTIONS
Save These Instructions

This manual contains important instructions to be followed during
installation and maintenance of the UPS and batteries.
Please read all instructions before installing or operating the
described equipment and PLEASE SAVE THIS MANUAL FOR
FUTURE REFERENCE!
SPECIAL SYMBOLS: The following are examples of symbols used
on the UPS, or within this manual to alert you to important information.
Please familiarize yourself with these symbols.
Risk of Electric Shock—Observe the warnings
associated with the risk of electrical shock.

CAUTION: HOT SURFACE—Do not touch! Risk of burn
hazard.

CAUTION: REFER TO OPERATOR’S MANUAL—Refer
to operator’s manual for additional information, such as
specific operating and/or maintenance instructions.

Do Not Discard—This equipment utilizes components
that contain lead and must be disposed of properly. For
more information, contact your local recycling/refuse or
hazardous waste center.
4
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Do Not Discard—Never discard Waste Electrical or
Electronic Equipment (WEEE) in the trash. For proper
disposal contact your local recycling/refuse or hazardous
waste center.
Information of Special Note—Specific handling or
operational instructions may apply.

Phase—This is the electrical symbol for the word
“phase”.
Recycle—Equipment or components are made of
recyclable material, please contact your local recycling
center for proper disposal.
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NOTE TO USERS
To ensure correct operation of the UPS, please read this instruction
manual carefully. Please keep this manual handy for future reference.
This UPS has dangerously high voltages on both its Input
and output connections. Contact with these voltages may
be life threatening. Please follow the operating instructions
carefully. Please give close attention to the warnings in
this manual and those posted on the UPS.There are no
user serviceable parts inside the UPS. Disassembly and/or
maintenance should only be done by authorized personnel.

IMPORTANT INFORMATION FOR USERS OF
THIS UNINTERRUPTIBLE POWER SUPPLY
1. Before operating the UPS or connecting any load equipment, please
ensure the UPS is connected to a properly grounded electrical
supply.
2. This UPS has dangerously high voltages on both its input and
output connections. Contact with these voltages may be life
threatening.
3. Please do not disassemble the covers. There is a risk of electric
shock.
4. In an emergency, immediately turn off the circuit breaker for the
circuit supplying power to the UPS. Also immediately turn off the
battery circuit breaker.
5. This UPS has two power sources. One is the circuit supplying the
UPS with input power. The other is the UPS battery. Prior to any
maintenance, both of these power sources must be disconnected
to ensure that the UPS is de-energized. If only the input power
is disconnected, the UPS can still operate from the battery, and
hazardous voltages may still exist.
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6. To prevent damage or a safety hazard, keep the UPS away from
open flame and any other devices that may cause sparks.
7. Do not open or damage individual battery cases as spillage of
caustic electrolyte may occur resulting in danger to life, safety, and
the environment.
8. The charging characteristics of UPS batteries vary by both brand
and type. For this reason, replacement batteries should be of the
same brand and type as those specified by the manufacturer.
Using batteries other than the brand and type specified by the
manufacturer may affect the performance of the UPS. Before
installing batteries of different brand or type, please consult with the
manufacturer.
9. The UPS has an internal EMI filter for purposes of enhancing
electromagnetic compatibility with the input mains supply. This
filter produces leakage current to earth on the input mains. When
selecting a circuit breaker for the branch circuit supplying power
to the UPS, ensure that the breaker selected is not an ELCB type
circuit breaker that detects earth leakage current.
10. Please contact the manufacturer or an authorized distributor for any
assistance with troubleshooting.
11. The UPS should only be serviced or maintained by a factory
authorized service technician.
12. This UPS meets FCC Class A electromagnetic compatibility
requirements.
13. Depleted batteries must be disposed of in a proper manner.
Contact your local recycling or hazardous waste center or the UPS
manufacturer for instructions concerning proper disposal.
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1.0 INSTALLATION
This chapter deals with the installation of the UPS, including unpacking
and checking for shipping damage, installation environment, installation
tools, selection of input & output conductors, installation procedure,
installation preparations, mechanical installation, battery cabinet
installation, etc. Before installing, please become familiar with the
safety standards in the installation illustration.
Unpacking and Checking
Unpack the UPS and conduct the following items:
•

Inspect the UPS for shipping damage. If any shipping damage has
occurred, report it to the carrier and your Powervar Representative
immediately. Please provide photos of the UPS damage and we
will be happy to take the appropriate action. Be sure and save all
shipping paperwork

•

Check the packing list to ensure that all peripherals are accounted
for and correct for the application. If there is any discrepancy,
make notations and contact your Powervar Representative
immediately.

Environment
The final UPS installation location should meet the following requirements:
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•

The temperature and humidity should be within the range of
0–40°C and 0%–95% respectively.

•

Do not install the UPS in a location where the working
environment has metal conductive dust.

•

Don’t install UPS outdoors or in the open air. UPS installation
should be within the specification of the UPS.

•

Install the UPS in a climate-controlled environment that with good
ventilation and free of dust, volatile gases, salt, and corrosive
materials. Keep the UPS away from water, any heat source,
flammable and explosive substances. Avoid direct sunlight.

A01-00119 Rev. B
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Tools
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CAUTION
To avoid electric shock, the use of insulated tools is
suggested.
Installation Clearance
The recommended UPS installation clearance should meet the following
requirements:
•

Maintain a clearance of at least 3’ from the front panel to the
wall or adjacent equipment, and at last 3’ from the top of the
UPS to the ceiling, this will ensure good ventilation, as shown in
Figure1-1.

Note:

Figure 1-1 Installation clearance

If allowable, it is suggested to maintain a minimal distance of 4”
from the rear panel to wall or adjacent equipment.

10
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•

To prevent internal UPS temperature rise, and thereby possibly
shortening the effective life of the UPS, keep the air inlets at the
front panel and rear panel of the UPS unobstructed.

Selection of Input and Output Conductors
For the sizing of input/output & battery cabinet connection conductors,
please refer to Table1-1 and Table1-2.
Table 1-1 Cable selection
Input/Output
Phase Conductor

Grounding Conductor Size
(AWG**)

Model

Current (A)

80kVA

96

#1

#6

100kVA

120

#1/0

#6

125kVA

150

#3/0

#6

Table 1-2 Selection for battery cables
Model

Battery
Quantity

Input/Output
Phase Conductor

Grounding Conductor Size
(AWG**)

80kVA

40

225A

4/0

100kVA

40

300A

350 MCM

125kVA

40

350A

500 MCM

*Based on minnimum 75°C conductors, copper only ** based on NEC
Table 250.122 (copper only)
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Installation
Step 1

Determine the UPS location in accordance with all installation
recommendations (see 3.4 Installation Clearance) and UPS
size (see A Technical Specifications).

Step 2

Refer to the bottom layout (as shown in Figure3-2), install four
M12 expansion bolts (concrete floor only) into the floor.

Figure 1-2 Bottom structure (bottom view)

Note:
The exposed height of expansion bolt should be within 50mm.
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Step 3

Unpack the UPS.

Step 4

Remove the bottom shrouding plate of two sides (as shown
in Figure 3-3) and remove the shipping bolts (as shown in
Figure1-4).
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Figure 1-3 Dismantle the bottom shrouding plate of two side

Figure 1-4 Shipping bolt location

Step 5

Move the UPS from the wooden pallet to installation location,
tighten the expansion bolts.

Step 6

Install the bottom shrouding plate.

A01-00119 Rev. B
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Battery Cabinet Installation
1.1.2 Safety Regulations
Do not attempt to dismantle the battery, as its internal electrolyte is
harmful to skin and eyes. When replacing the battery, please adhere to
the following preventive measures to avoid the risk of electric shock and
short-circuit.
•
•
•
•

Do not wear watches, rings or other metal jewelry.
Use insulated tools.
Do not place tools or metal objects on the battery.
Keep the battery away from fire. No smoking in vicinity of
batteries.

1.1.3 Installation
CAUTION
The installation and maintenance of the external battery
cabinet(s), should only be performed by factory authorized
service technicians.
The installation steps for the external battery cabinet(s) are as follows.
Step 1

Install the missing cable (removed for shipping) per battery
cabinet manufacturer instructions.
CAUTION
Before making any connections, please make sure main
breaker of the batter cabinet is open.

Step 2
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After opening the battery breaker, connect the external battery
cabinet to the UPS using customer supplied conductors in
accordance with all manufacturers recommendations and the
NEC. Use extreme care to ensure proper polarity.
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Step 3

Start the mains switch. After the UPS working normally,
measure the voltage of battery switch.

Step 4

Ensure that the UPS and battery polarity are right and accord
with the technical specifications of UPS. Close the switch
between the UPS and battery group, and then the UPS start
to charge for battery group.

After finishing the assembling and testing, then it can be put in use.
1.1.4 DC Disconnects
If the external battery cabinet is greater than 50’ from the UPS or the
user has specific safety requirements, an additional DC disconnect may
be required. Please consult Powervar for recommended sizing of this
equipment.

Electrical Connection
1.1.5 UPS Wiring
The input/output conductors should be connected in accordance with all
applicable national and local codes.
CAUTION
When making the conductor connections, please ensure
that solid contact between the conductors and terminal
lugs is maintained. Pay special attention to proper phasing.
Step 1

Open the front door of the UPS, remove the lower cover
revealing the input, output, bypass and external battery
terminals as shown in Figure 3-6.
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Figure 1-5 Wiring copper bar diagram

CAUTION
The phase conductors in Figure 3-6 are marked by A, B, C.

Step 2

Connect the grounding conductors to the ground post
(Protective earth) of the UPS.

Figure 1-6 Protective earthing (ground) diagram

Step 3
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Connect the input of UPS to mains by input cables, as shown
in Figure 1-8.
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Figure 1-7 Wiring diagram

CAUTION
Improper phase rotation will result in the UPS not
functioning properly. The touch screen will alert you to this
condition. If the input phase sequence is wrong, please
correct before going any further.
1.1.6 Wring for Series Redundant System
The wiring method for a series hot standby system is as follows.
Step 1

Open the front door of the UPS, remove the terminal cover to
expose the battery, AC input, bypass and AC output terminals,
as shown in Figure 1-9.

Figure 1-8 Wiring copper bar diagram
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Step 2

Connect the wires according to Figure 3-10.

Figure 1-9 Wiring of series hot standby system

CAUTION
Improper phase rotation will result in the UPS not
functioning properly. The touch screen will alert you to this
condition. If the input phase sequence is wrong, please
correct before going any further.
Step 3

Connect the grounding conductors to the ground post
(Protective earth) of the UPS.

Figure 1-10 Protective earthing (ground) diagram

The DB9 connector is located in the upper right-hand corner of the
interconnect panel. It serves as the connection port for RSD232 or
RS485 protocol.

18
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1.1.7 RS232 Communication
The RS232/RS485 communication port are located in the front of the
UPS. When connected it is capable of remote monitoring for input
voltage, frequency, output voltage, frequency, load, etc. of the UPS, and
it can also power on/off the UPS remotely.
Definition for RS232 pins:
DB9(RS232/485): 6P, RXD of UPS;
DB9(RS232/485): 7P, GND;
DB9(S232/485): 9P, TXD of UPS.

1.1.8 RS485 Communication
The RS232/RS485 communication port is located in the rear of the
device. It supports remote communication. It has the capability for
remote monitoring of input voltage, frequency, output voltage, frequency,
load, etc. of the UPS, and it can also power on/off the UPS remotely.
Definition for RS485 pins:
5P of DB9(RS232/485): A;
8P of DB9(RS232/485): B.

A01-00119 Rev. B
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1.1.9 Dry Contact Communication
The dry contact communication board is as shown in figure 1-11.

Figure 1-11 Dry contact communication board

The input and output dry contact has 8 channels each. For each
channel, there are 8 options. The options are as follows.

20
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Input dry contact
•
•
•
•
•
•
•
•
•
•
•

Battery Abnormal
Alternate Input Power Level
Remote EPO
On Generator
Remote Online
Remote Bypass
Battery Breaker Closed
Output Breaker Closed
Inverter Inhibit (MBP in use)
Charging Inhibit
External Alarm (Record closure only)

Output dry contact
•
•
•
•
•
•
•
•
•
•
•
•

Online Operation (Load on Inverter)
Bypass Operation (Load on Bypass)
Redundant Bypass Operation Dedicated For SKRU
Battery Operation
Battery Low Voltage (Programmable – Default 420VDC)
Battery Shutdown (Transfer To Bypass Or Dropped Load)
Overload – UPS
General Alarm (Major Fault Summary Alarm)
Warming (Minor Event Summary)
UVR, Under Voltage Release 24VDC
Bypass Abnormal (Async Operation Bypass Not Available)
Input Abnormal (Typical Battery Operation Event)
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2.0 OPERATION GUIDE FOR TOUCH SCREEN
The touch screen provides an easy operator interface for the UPS.
Through the use of the touch screen, indicator lights and user-friendly
operation system, a user can easily browse the input, output, load, and
battery parameters of UPS to get the current function and alarm status
information of UPS. The touch screen can also provide an historical
alarm data log, which will provide a reliable basis for fault diagnosis.
Menu Structure of Touch Screen
The menu tree of the touch screen shows the function for inquiry and
setting. The menu structure is as shown in Figure2-1.

22
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Figure 2-1 Menu structure of the touch screen

Main Page
It will enter system monitoring main page after powering on, as shown in
Figure 2-2.
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Figure 2-2 Main page

It can realize the monitoring for system after entering main page. The
meaning of each icon on the main page is as follows.
System bypass input information.
System mains input information.
Battery information.
System output information.
Information/Status inquiry.
System settings.
Alarm inquiry.
Audible Alarm control.
Power on/off.

24
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System Working Status
The working status and energy flow on the main page shows the
running status of the system. The energy flow of each mode of operation
is as follows.

Figure 2.3 Rectifier/System startup

Figure 2-4 Batteries are connected, and the rectifier is started.
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Figure 2-5 Normal System operation

Figure 2-6 System on battery

26
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Figure 2-7 System on bypass; Rectifier off

Figure 2-8 System on bypass, rectifier on
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Figure 2-9 System maintenance bypass output

Figure 2-10 Protection for fault, and with no output

System Fault. The left
icon flashes. Press
current fault page, as shown in Figure 2-10.

28

indicator to enter
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Figure 2-11 Current fault status information

Control Function
2.1.2 ON/OFF
When the system is starting, press
icon, it will turn to shutdown
confirmation page, as shown in Figure 2-12; when system is shutting
down, press
icon, it will turn to startup confirm page, as shown in
Figure 2-13.

Figure 2-12 Press OK to power the system off
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Figure 2-13 Press OK to power system on

2.1.3 Silence buzzer
When a system fault occurs, the buzzer will send voice alarm, and the
buzzer indicator on main page show as and flashing, if the fault clears
itself and system returns to normal, the icon will turn to gray. The buzzer
can be active again by pressing the icon. When in this state, if any new
fault occurs, the buzzer will sound again.

Monitoring Function
2.1.4 Bypass Information
On main page, press
icon, the screen displays the line voltage,
frequency and loop status of current system bypass input, as shown in
Figure 2-14.

30
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Figure 2-14 Bypass information

2.1.5 AC Input Information
On main page, press
icon, the displayed information is as
shown in Figure 2-15. The screen displays the line voltage, line current,
frequency and loop status of current system input supply.

Figure 2-15 AC Input supply information
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2.1.6 Battery Information
On the main page, press icon, it will show the battery information, as
shown in
Figure 2-16, Figure 2-17, Figure 2-18.

Figure 2-16 Battery information 1

Figure 2-17 Battery information 2

32
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Figure 2-18 Battery information 3

Note:
If the battery is not connected, battery status, battery temperature,
remaining capacity, remaining time will show as “--”.
System will display the charging current/discharging current
according to battery status automatically.
2.1.7 Output Information
On the main page, press
icon, it will show the system output
information, including phase voltage, phase current, frequency, apparent
power, active power and load percentage, as shown in Figure 2-19 and
Figure 2-20.

A01-00119 Rev. B

33

Figure 2-19 System output information 1

Figure 2-20 System output information 2
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Parameter Setting
Press

icon, it will enter Login interface, as shown in Figure 2-21.

Figure 2-21 Login interface

After entering the correct password (for the general user, the initial
password is: 123456; for authorized service personnel, the password
is: 121212), the setting screen will appear, as shown in Figure 2-22.
General user can look up each system parameter, but it is read only,
only authorized service personnel can look up/ set each parameter.

A01-00119 Rev. B
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Figure 2-22 Parameter setting interface

2.1.1 System Management
On Parameter Setting screen, press “System Manage” to enter
system manage interface, specific parameters are as shown in
Figure2-23. Press the switchover button to change parameters.

Figure 2-23 System management page

•

36

The setting range of mains voltage upper threshold is +10%,+15%,
+20%.
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•

The setting range of mains voltage lower threshold is -10%,-15%,
-20%, -25%, -30%, -35%, -40%.

•

The setting range of bypass voltage upper threshold is
+5%,+10%,+15%, +20%.

•

The setting range of bypass voltage lower threshold is -5%,-10%,15%, -20%.

•

The range of bypass frequency is: ±5%, ±10%.

•

ECO mode: on, off.

•

ECO voltage upper threshold: +5%, +10%.

•

ECO voltage lower threshold: -5%, -10%.

•

N+x Warning: Only for display.

After changing the parameter, it is necessary to press
button
to save the setting. If the setting save is successful, there will be a
icon at the right side of the parameter, as shown in Figure2-24, if the
setting save is unsuccessful, there will be a icon at the right side of the
parameter, as shown in Figure 2-25.

Figure 2-24 Successful save setting
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Figure 2-25 Unsuccessful save setting

2.1.2 Battery Management
On Parameters Setting page, press “Battery Manage”, it will enter
battery manage page, as shown in Figure 2-26.

Figure 2-26 Battery management
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•

Equalizing charge voltage(V): 12.500-14.500

•

Floating charge voltage(V): 12.500-14.000

•

Equal to float charge Delay(min): 0-180
A01-00119 Rev. B

•

Charge current range(A): 10-60;

•

Battery test ending voltage(V): 10.000-14.000

•

Battery test time(min): 1-20

•

Low voltage warning(V): 10.500-12.000

•

Low voltage protection(V): 9.000-11.000

•

Temperature compensate(mv/℃): 0-5

Press number input box, it will display the input range of setting value
at the top of the input keyboard, when the setting exceeds the range,
the setting will be invalid. After setting, press
button to save the
setting. Successful save setting/ unsuccessful save setting mark is the
same as that of system management.
2.1.3 Battery Test
On Parameter Setting page, press “Battery Test”, it will enter battery
test page, as shown in Figure 2-27.

Figure 2-27 Battery test page

Press “Standard Test” icon, it will popup confirming window, press
“OK” button to start standard test, as shown in Figure 2-28.
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Figure 2-28 Standard test

Click “Deep Test” icon, it will popup confirming window, press “OK”
button to start deep test, as shown in Figure2-29.

Figure 2-29 Deep test

During battery testing, if you need to stop testing, you can enter battery
test page, and press “Cancel” button to cancel battery test, as shown in
Figure 2-30.
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Figure 2-30 Cancel battery test

After finishing the battery test, the Event Log will record the battery test
result.
2.1.4 Dry Contact Setting
On Parameter Setting page, press “Dry Contact Setting”, it will enter
dry contact setting page, as shown in Figure 2-31.

Figure 2-31 Dry contact setting

After setting, press
button to save the setting. Successful save
setting/ unsuccessful save setting mark is the same as that of system
management.
A01-00119 Rev. B
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2.1.5 Communication
On Parameters Setting page, press “Communication”, it will enter
communication setting page, as shown in Figure 2-26.

Figure 2-32 Communication setting page

Protocol Type: Modbus, SNMP
Modbus Address: 0-99
Baud Rate: 4800, 9600, 19200
Press number input box, it will display the input range of setting value
at the top of the input keyboard, when the setting exceeds the range,
the setting will be invalid. After setting, press
button to save the
setting. Successful save setting/ unsuccessful save setting mark is the
same as that of system management.
2.1.6 Log Manager
On Parameter Setting page, press “Log Manager”, it will enter log
manager page, as shown in Figure 2-33.
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Figure 2-33 Log manage page

On the page, you can clear log and export log. Insert U dish, and also,
you can back up the records, as follows.

Figure 2-34 Prompt for clearing log
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Figure 2-35 The U dish is not inserted

2.1.7 Screen Setting
On Parameter Setting page, press “Screen Setting”, it will enter
screen setting interface, as shown in Figure 2-36.

Figure 2-36 Screen setting page
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CAUTION
To maintain maximum system, alarm and data log
accuracy, it is important to have the system time match the
actual time of day.
3.1.8 Password Setting
On Parameter Setting page, press “Password Setting”, it will enter
password setting page. The current user’s password can be changed
only, as shown in Figure2-37. The password is 1 to 6-digit Arabic
numerals. After filling in new password, press “Save” button to save the
setting.

Figure 2-37 Password setting

Information Inquiry
Press
icon to enter information inquiry page. The related information
is as shown in Figure 2-38.
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Figure 2-38 Information inquiry page

2.1.1 Working Status

On Information Inquiry page, press “Work Status”, it will enter work
status page, as shown in Figure 2-39.

Figure 2-39 Work status

Note:

If the battery is not connected, battery status will show as “--”;
when operating as a single module, the parallel wire status will
show as “--”.
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2.1.2 Event Log
On Information Inquiry page, press “Event Log” icon, it will enter
event log page. The page records the historical fault and alarm
information of the system, as shown in Figure 2-40.

Figure 2-40 Event log

2.1.3 User Log
On Information Inquiry page, press “User Log”, it will enter user log
page, as shown in Figure 2-41.

Figure 2-41 User log
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2.1.4 Wave Capture
On Information Inquiry page, press “Wave Capture”, it will enter wave
capture list page, as shown in Figure 2-42.

Figure 2-42 Wave capture list

Press the wave capture time, it will enter the following page, as shown
in Figure 2-43

Figure 2-43 Wave capture page
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Press the Waveform icon, it will enter Wave Capture Detail page, as
shown in Figure 2-44.

Figure 2-44 Wave capture detail

2.1.5 Product Information
On Information Inquiry page, press “Product Information” icon, it will
enter product information page, the first page shows the product name,
model, manufacturer, contact information, etc. as shown in Figure 2-45.

Figure 2-45 Product information page
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3.0 OPERATION
This section deals with the operation of the UPS, including pre-startup
checklist, precautions for operating UPS, operation and running,
operation of parallel system, etc.

Check Before Startup

3.1.1 Check Electrical Connections
No.

50

Check Item

1

Confirm that the total load capacity matches the capacity of
the UPS and make sure the load is off.

2

Perform a continuity check on all input conductors to ensure
that there is no inadvertent short circuiting between phase
conductors or between phase conductors and ground (earth).

3

Measure the AC voltage of UPS 1’s mains input on the input
terminal (AC INPUT). The measured voltage of AC input
should be within 384V-552VAC.

4

Check and measure DC voltage at the battery breaker before
closing. Double check DC polarity at the UPS terminals
before closing battery breaker. Failure to do so can cause
catastrophic damage and such damage will not be covered
under warranty.

5

Make sure all input conductors are properly identified per the
NEC or local codes.

6

Check to ensure all terminations properly torqued.

7

Check battery polarity.

8

Check to ensure all DC cables are properly identified.

9

Check to ensure all wiring complies with state and local
codes.

A01-00119 Rev. B

3.1.2 UPS Testing
Test UPS: close the main input supply switch and start the UPS. Once
the UPS is operating normally and stay in inverter mode, check to
ensure the DC polarity and battery voltage is correct. If DC voltage and
polarity are correct, close the battery breaker. Disconnect the AC input
to simulate a power outage. The UPS will seamlessly switch to battery,
causing the on-battery alarm notification. Open the battery breaker to
simulate a battery low voltage condition. The UPS will switch to bypass
output, and the alarm will be constant.
Precautions for Operating UPS
• To prevent an OL condition, please be sure that the load is within
the capacity of the UPS.
•

Do not use the On/Off function of the UPS to turn on/off your load.

If UPS hasn’t been in use for a long period of time, the operational
prechecks will need to be repeated.
Operation
3.1.3 Start UPS
Please perform the following steps to start the UPS.
Step 1

Apply AC to the UPS.

Step 2

Close input supply breaker or disconnect.

If AC supply is within specs, Press the ON buttons on the panel for
1S, the rectifier will start automatically, 30S later, the DC bus voltage
increase to within spec, the rectifier indicator (AC/DC) on the panel will
be illuminated. The inverter will star after 10S, and 30s later, the output
voltage will supply any applied load.
Step 3

Close the external input switch of battery.

Check the polarity and voltage of battery is correct, if so, close the
battery switch.
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3.1.4 Start Load
Step 1

Confirm the running status of UPS according to the indicator
light on panel. When lights indicate that UPS is operational in
normal mode or battery mode, the UPS can now supply output
power for loads.

Step 2

Once the UPS has been operational without load for 10min,
turn on loads in sequence: larger load to smaller load.

3.1.5 Shut Down UPS
Please perform the following steps to shut down the UPS.
Step 1 Disconnect the applied load.
Before disconnecting the load, please ensure that the load is not in use.
Step 2 Shut down the inverter system.
Press the OFF combination buttons on the panels for 1S, the inverter
will turn off. This operation also can be performed through touch screen.
The DC bus can store energy for up to 10 minutes after shutdown, so
caution must be taken when servicing this equipment.
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Step 3

Disconnect the external battery input switch, including the
UPS’s input switch (BATTERY), battery cabinet input switch
and other external battery input switches.

Step 4

Open the bypass input (if used).
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4.0 MAINTENANCE GUIDE
This chapter discusses the user maintenance responsibilities of the
UPS, including safety precautions, periodic preventative maintenance,
battery maintenance, and fan maintenance. Proper maintenance is
essential for the long term overall life of the UPS.
4.0 Safety Precaution
Please observe the following safety precautions:
•

Please remember that there are hazardous lethal voltages within
the UPS even if the UPS is not running. Operate this UPS in strict
accordance with safety procedures, if in doubt, please defer to
factory authorized service personnel.

•

Keep the environment clean and avoid dust or chemical
contamination of UPS.

4.1 Periodic Preventative Maintenance
To improve the efficiency and reliability of the UPS system, please
perform the following preventative maintenance operations (every 3
months):
•

Visually examine the input and output terminals to ensure solid
connections.

•

Visually examine the fans to confirm working status. Be aware
of foreign materials clogging fans. To ensure proper ventilation.
If fans are clogged or running slowly, please contact your factory
authorized service provider immediately.

•

Periodically check data logs to examine the system running status.
This will provide the user with any fault or shutdown information.

4.2 Battery Maintenance
Battery maintenance and servicing should only be performed by factory
authorized service providers.
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5.0 TROUBLESHOOTING
This chapter covers the troubleshooting of the 3400 Series UPS,
including identifying the UPS Status, UPS emergency troubleshooting
measures and so on. Please remember that any necessary service
or repairs should be performed only by factory authorized service
personnel
5.1 UPS Status
Table 5-1 Common abnormal problems diagnosis
No. Phenomena

1

SYS green
indicator on panel
is off.

2

The touch screen
displays wrong
phase sequence,
the buzzer beeps
continuously.

3

4
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The inverter
does not operate
normally, and the
buzzer beeps
continuously.

During power
outage, the UPS
shuts down with
no output.

Fault diagnois and checking points

Solution

Check if the mains switch is
on and if the fuse is OK.

——

Check if the mains input voltage is within the rated range.

——

AC input phase is wrong.

Change the phase
sequence of
rectifier’s mains input
wires. Generally,
it only needs to
change two phases
among L1, L2, L3.

The rectifier is not completely
started; the buzzer beeps
Please wait until
continuously and battery
rectifier finishes
low-voltage indicator is on;
starting.
battery input switch is not
closed.
Output is overload; the LOAD
overload indicator on the
Decrease the load.
panel is on.
Battery input switch is
opened; check if battery
return circuit alarms
abnormally.

Close the battery
switch.
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No. Phenomena
5

6

The touch screen
and LED are off.

The red ALARM
indicator is on,
and the buzzer
beeps continuously.

Fault diagnois and checking points

Solution

Check if the bypass/ mains
switch is closed and the
power board is fault.

Please inform
professionals to
maintain.

Check if the load has a
short-circuit.

Get rid of the
short-circuit point,
close the inverter,
and then restart the
inverter.

Check if the fuse of inverter
is fusing or IGBT module is
abnormal.

Replace the fuse or
IGBT module

Check if AC input is not
present, and the battery is
under low-voltage protection.

It will start
automatically if the
mains normal.

The output of UPS is
overloaded.

Decrease the load.

7

The LOAD
indicator is on in
red.

8

When power on
Check whether the bypass/
normally, it cannot inverter SCR drive board is
output normally.
fault.

9

Communication
abnormal

Call for service

Communication wiring not
complete

Check wiring

The communication software
is not successfully installed.

Install the software
correctly.

The setting for computer’s
communication window is
wrong.

Properly set the
communication port.

Above problems are all
eliminated, but it still cannot
normally communicate.

Call for service

5.2 Dealing with Common Faults
When starting the UPS, if the UPS cannot work normally, please refer
to Table7-2 to look for reasons. At the same time, please check if it is
caused by external environment, such as temperature, humidity not
meet the requirement or overload.
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Table 5-2 only contains some simply troubleshooting. It the answer for
diagnosis is not apparent, please contact Powervar for the name of your
nearest factory authorized service provider.
Table 5-2 Troubleshooting
No. Phenomena
1

2

The input wires of UPS are wrongly connected,
After installing, close
such as the neutral wire and live wire or live
switch or power switch,
wire and earthing wire (cabinet) is reverse
the fuse will trip or burn
connected, or the three wires of output is
out.
wrongly connected.

3

After starting, the UPS
can output 480V AC
power, but the UPS
works in bypass status.

4

56

Possible Reason

Mains is normal,
but the UPS works
in battery inverting
status, buzzer beeps
intermittently.

After starting, the
UPS output normally,
but once starting the
load, the UPS stop
outputting immediately.

The contact of each contact, socket is bad,
which leads to AC input is blocked.

• The load capacity exceeds the rated output
capacity. It is necessary to decrease load or
use a UPS with bigger output capacity.
• If it is temporary bypass caused by starting
the load and can recover automatically, that
is normal.
• The UPS is serious overload or short-circuit
of output return circuit, it is necessary to
decrease the load to normal capacity or
find out the result of short circuit. Common
reason is that output socket is short circuit or
input short-circuit after the device damage.
• The startup of load is not in the order of
“big power load A small power load”. It is
necessary to restart the UPS and start the
load in the order of “big power load A small
power load” after UPS running stably.
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No. Phenomena

5

After starting, the
UPS works normally,
but some time later,
the UPS shut down
automatically.

6

After the UPS start to
work for a while, the
buzzer beeps intermittently.

Possible Reason
In the status of battery supply power, the
battery is protected for low-voltage caused
by discharging, the system shut down
automatically. The phenomenon is normal.
Once the mains recover, the system will start
automatically and charge for the battery.
Warning: If the battery stays in low-voltage
for long time, it will influence the life span
of battery. After low-voltage protection for
battery, if the mains cannot recover for
long time, it is necessary to disconnect the
battery switch to protect the battery, and
restart the UPS when mains normal, and
charge for the battery.
The voltage of grid is too low, and the UPS
works in battery inverting status, finally, it
causes the battery low-voltage protection.
• Battery fault or the battery group is serious
damaged.

7

When mains normal,
the UPS outputs
normally, when mains
failure, the UPS is
without output.

• Charger fault. The charging for battery
cannot be done, which causes the electric
quantity of battery is not enough.
• Battery wire connection is bad or the
connection of terminal is bad.
• The battery switch is not closed.
• After serious overload, the UPS is not restarted, which causes the UPS always stay
in bypass output status.

8

The buzzer beeps continuously, inverter fault
and the UPS turn to
bypass status to supply
power.
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• Overload or output is short-circuited, the
UPS shuts down to protect automatically.
• Drive or power tube is fault.
• Main controlling board is fault.
• DC fuse is open-circuit.
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No. Phenomena

Possible Reason

9

AC input is present,
but the buzzer beeps
discontinuously, mains
indicator is off.

Voltage or frequency of mains exceeds the
range of UPS.

10

Under mains status,
the UPS works
normally; however,
after power outage, the
UPS work normally but
the device halt.

Bad grounding connection causes the float
voltage between neutral wire and grounding
wire is too high.

11

All the indicators on the
The connection of display control board of the
panel of the UPS are
UPS is bad or failure.
not light on.

5.3 Emergency Troubleshooting
•

Emergency remedy single unit fault.
When the single-unit fault, it is necessary to close the power
supply of UPS by OFF button on the panel. If necessary, close the
user load, and disconnect the input/output switch of UPS, which is
to avoid further damage of the UPS.

•

Emergency remedy for the fault of UPS 1 and UPS 2 in series
backup system.
When the UPS 1 of the series backup system fault, it is necessary
to close the power supply of UPS1 by OFF button on the panel.
At the same time, disconnect the mains input switch and battery
switch of UPS 1 (UPS1 or battery cabinet). Cal for service.
When the UPS 2 fault, it is necessary to close the power supply of
UPS2 by OFF button on the panel. At the same time, disconnect
the mains input switch and battery switch of UPS 2 (UPS2 or
battery cabinet). Call for service.
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6.0 Powervar 3400 SERIES SPECIFICATIONS
3400 Series Specifications
Applicable Standards:

UL1778 and CSA 22.2
IEC, 62040 UPS Standard
ISO 9001 Quality Assurance Program
EMI compatibility: FCC Title 47 Part
15, Subpart B
IEEE C62, 41-1991
Model:

Power Rating (kVA):

Capacity(kW):

Frequency:

34080

80

80

50/60Hz

34100

100

100

50/60Hz

34125

125

125

50/60Hz

System Input (Converter):
Operating Input Voltage

480VAC (operating window = 384 552VAC)

(Nominal +15% / -20%)

3 Phase 3 wire

Frequency Range

+/- 5Hz

Input Current THD

< 1 % @ 100% load, < 2 % @ 50 %
load

Input Power Factor

.99 @ 100% load, .98 minimum @
50% load

Battery Voltage

480VDC Nominal (40 batteries x 12V)

Converter Walk-in Time

20 Seconds

System Input (Bypass):
Nominal Input Voltage

480VAC, 3Phase 4 Wire

Input Synchronization Voltage Range

+/- 10% of Nominal

Input Frequency Tracking Range

+/- 3 HZ

Output Fault Clearing

400% for 10s, 1000% for ½ cycle
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3400 Series Specifications
System Input (DC)
Float Voltage

540VDC (13.5 x 40)

Nominal Voltage

480 VDC (12 x 40)

Final Voltage

420 VDC (10.5 x 40)

System Output:
Nominal Output Voltage

480VAC 3 Phase 4 Wire

Static Voltage Regulation

+/- 1%

Output Frequency

50/60Hz (tracks frequency of static
bypass source)

(Inverter Synchronous)

+/- .2, .5, 1 and 2Hz (user settable)

Output Frequency Slew Rate

+/- 1 Hz per second

Frequency Regulation

50/60Hz +/- .01% (free running)

Output Voltage Harmonic Distortion

Less than 1% (linear load0
Less than 2% with a crest factor of 2.5
to 1

Output Overload Capacity

300% for 240ms 125% for 10min.,

OR 150% for 60 seconds
Voltage Transient Response

+/- 1% for a 100% step load

Environmental:
Efficiency (100% load)

Up to 96.3%

Operating Ambient Temperature

0° to 40° C (no derating required)

Storage Temp. (non-operating)

-20° to +60° C (without batteries)

Relative Humidity (non-condensing)

Recommended: 30% to 90%
Maximum: 5% to 95%

Acoustical Noise level

< 69 dba @ 1 meter

Heat Dissipation ( @ 480V input)

80 kVA = 10.9 kBTU / Hr.
100 kVA = 13.6 kBTU / Hr.
125 kVA = 17

60

kBTU / Hr.
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WARRANTY STATEMENT
3400 Series Products
3400 Series products (hereafter referred to as “Product”) are warrantied
to be free from defects in material and workmanship for the lesser of
twenty four (24) months from Product start-up or thirty (30) months from
Product shipment from Powervar on the chassis, electronic components
and batteries. This warranty is limited to repairing, replacing, or
refurbishing, at Powervar’s option, any defective component, circuit
board or module within the Product. For Products sold by Powervar
to its OEM customers, USA based authorized Business Partners,
Distributors, and Service Providers, this warranty will include, at
Powervar’s sole discretion, on-site service in the USA and specified
countries, or Powervar depot service. For Products sold by Powervar
to its USA based Authorized Business Partners, Distributors, and
Service Providers, this warranty will include, at Powervar’s sole
discretion, on-site service in the USA or specified countries, or Powervar
depot service. For Products sold by Powervar to its non-USA based
Business Partners, Distributors, and Service Providers, this warranty is
limited to parts only worldwide. See the Limitations of Warranty section
for additional limitations & exclusions. Contact Powervar for a listing of
specified countries.

Limitations of Warranty
This limited warranty does not cover any losses or damage resulting
from shipment to or from the Customer, or from improper installation,
improper application, inappropriate environment, abuse, neglect,
unauthorized modifications, adjustments, or repair of the Product.
Additionally, any costs related to installation or de-installation of
the Product for the purpose of replacement or servicing will be the
Customers sole responsibility. Powervar makes no warranties,
expressed or implied, of merchantability, fitness for a particular purpose,
performance, condition, capacity, or otherwise. Powervar is not liable
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for incidental or consequential damages, monetary loss, loss of sales, or
loss of business resulting from the failure or malfunction of the Product.
Warranty is void on Product where evidence of tampering exists.
Improper long-term storage may damage the UPS batteries and
invalidate the battery warranty. Disconnecting a UPS from its AC utility
power source for an extended period of time results in lost battery
charge. To keep the batteries fully charged and maximize the life of the
batteries, connect the UPS to an AC power source while it is in storage.
If this is not possible, the UPS must be connected to a power source for
24 hours at least once every 4 months, or every 2 months if the ambient
temperature is more than 30°C (86°F).
Additionally, Powervar’s warranty on batteries applies only to Products
that are continuously connected to AC mains power, except during
utility power outages. Products that are regularly and intentionally
disconnected from AC mains power will experience battery discharge/
charge cycles that are potentially far more numerous than those for
which the battery was designed. As a result, Products used in such
applications will experience substantially reduced battery life. Therefore,
Powervar’s standard warranty term does not apply in these cases and is
supplanted by a 90 day warranty from time of shipment from Powervar.
The warranty provided by Powervar provides for the replacement of the
battery or battery systems in the event that the batteries do not meet the
performance specifications as determined by Powervar exclusively.
All warranty services will be performed during Powervar normal, nonholiday business hours (Monday through Friday, 8:00 AM – 5:00 PM
CST). Any service required by Customer to be performed outside of
normal business hours will be subject to Powervar’s prevailing labor
rates.
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Exclusive Remedies
Except as set forth herein and except as to title, there are no warranties,
express or implied, or any affirmations of fact or promises by Powervar
for the Products, their merchantability, or fitness for any particular
purpose. In no event shall Powervar be liable for lost profits, goodwill,
or any other special or consequential damages. A Powervar Corporate
Officer must approve any warranties, programs or policies not stated
herein in writing before they will be implemented with any Customer. All
terms, prices, etc., stated herein are subject to change without notice.
Life Critical Applications
While Powervar believes it designs and manufactures very reliable
Products, many of the vendors that Powervar sources components from
do not recommend or endorse the use of their Products in life critical
applications. By extension, Powervar must adhere to the same business
policy and does not recommend the use of our Products in life critical
applications.
Disclaimer
Powervar Products are not designed, intended, authorized, tested, or
UL Listed for use in systems intended to support or sustain life, or for
any other application in which the failure of a Powervar Product could
create a situation where personal injury or death may occur. Should
Buyer purchase or use Powervar Products for any such unintended or
unauthorized application, Buyer shall indemnify and hold Powervar and
its officers, employees, subsidiaries, affiliates and distributors harmless
against all claims, costs, damages and expenses, and reasonable
attorney fees arising out of, directly or indirectly, any claim or personal
injury or death associated with such unintended or unauthorized use,
even if such claim alleges that Powervar was negligent regarding the
design or manufacture of the part.
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9.0 PRODUCT DRAWINGS
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USA Address:
1450 Lakeside Drive
Waukegan, IL 60085
1-800-369-7179
(P) 847-596-7000
(F) 847-596-7100

Access additional product information and
support on the web at
http://www.powervar.com
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Europe/Asia Address:
Unit 5, Birch-Kembrey Park
Swindon, Wilts SN2 8UU UK
(P) +44 1793 553980
(F) +44 1793 535350

POWERVAR, Inc.

Mexico Address:
Camino a la Montana
No. 178-101 & PB4
Fracc. Industrial La Perla,
53340 Naucalpan, Edo De Mexico
(P) (52) 55 5363 5448

