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SPECIFICATION FOR AN 

UNINTERRUPTABLE POWER SUPPLY INVERTER 
FOR TRAFFIC CONTROL SIGNAL SYSTEMS 

1. GENERAL 
1.1. This specification states the minimum requirements for the inverter/charger portion of the battery 

backup system (BBS) to be used to operate a traffic signal system using light emitting diode 
(LED) traffic signal indications in both automatic and flash operation.  

1.2. This specification requires an automatic/manual transfer switch be supplied. 
1.3. The uninterruptible power supply inverter and all sub-assemblies including the manual transfer 

switch shall be listed or recognized by a National Recognized Testing Laboratory (NRTL) as 
defined by the U.S. Department of Labor. The testing laboratory must be listed by OSHA in its 
scope of recognition for the applicable tests being conducted as required by this specification.  A 
list of recognized testing labs for products sold in the United States may be found on the U.S. 
Department of Labor’s web site: 

http://www.osha.gov/ 
1.4. Shall be listed or recognized and labeled by a NRTL as being in compliance with UL1778. 
1.5. Shall be in compliance with the current edition of the National Electrical Code. 
1.6. Shall be in compliance with current edition of the National Fire Protection Association (NFPA) 

70E Standard for Electrical Safety In the Workplace.  
1.7. Shall be easily replaced by having AC, DC and temperature sensing cables which have quick 

release connectors.  
2. Inverter / Charger 

2.1. Shall meet the physical requirements as follows: 
 Shall fit and mount inside a standard EIA-310-B (19 inch) rack that is 24 inches deep 

with all connectors / wire harnesses in place. 
 Shall be rack mountable. 
 Shall have all wiring made on the front side of the inverter / charger. 
 Shall provide 6 programmable NC/NO/C dry relays. 
 Shall have NC/NO/C relay termination points available on the front panel for each 

relay. 
  

http://www.osha.gov/
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 Shall have relay programming options as follows: 
(1) On Battery 
(2) Low Battery 
(3) Timer (Remote Traffic Signal Flash Command) 
(4) Time of Day 
(5) Alarm 
(6) Fault 
(7) UPS/BBS Failure 
(8) Off 

 The timer relay shall be programmable in the range of 0 to 480 minutes in 1-minute 
increments.  

 Shall have a LED or LCD status display that is a minimum 2 line by 20 characters. 
 Shall show the status of the inverter / charger as follows: 

(1) Input/Output voltages 
(2) Input/output Frequency 
(3) UPS Load 
(4) UPS Battery Voltage 
(5) Battery discharge percentage 
(6) Battery Disconnected 
(7) Battery Failure 
(8) Low Input voltage boost 
(9) High Input voltage buck 
(10) Service Required 
(11) UPS Fail 
(12) Output Overload 
(13) Output Shorted 
(14) Hour meter for operating in battery backup mode. 

 Additional status displays not listed above are acceptable. 
 Shall have field programming capabilities without the use of a personal computer or 

some other external programming device. 
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3. Electrical / Operational Requirements: 
3.1. Shall be compatible with traffic signal electronics.  

 The unit shall be able to run a traffic signal cabinet in battery backup mode with no 
operational issues caused by the unit. 

 Shall have the capability to transfer from utility power to battery backup and back to 
utility power without causing an operational malfunction in the traffic signal cabinet. 

3.2. Shall have Automatic Voltage Regulation (AVR), Buck/Boost 
 Shall automatically transfer to battery operation when input voltage is outside the range 

of (80 – 160) VAC. 
3.3. Shall have the capability to operate with a 2400-watt 120 VAC external generator when connected 

and serving as utility power. 
3.4. Shall have a 120VAC input power factor of .95 or greater. 
3.5. While in battery backup mode the UPS/BBS shall have an output voltage of 120 VAC + 5 %, 60 

Hz + .75 Hz, with less than 3% THD. 
 Shall have a pure sine wave output. 

3.6. Shall provide a minimum of 1,100 watts of continuous power at 77° F. 
3.7. Shall have maximum transfer time ≤ 84ms. 
3.8. Battery charger meeting the following requirements: 
3.9. 24 VDC systems shall be capable of 20 amps of charging current. 
3.10. 48 VDC systems shall be capable of 15 amps of charging current. 
3.11.  Shall have a temperature-compensated charging system. 
3.12. Shall wait 30 seconds after the input voltage has been restored to the acceptable input range of 

100 VAC or greater and 130 VAC or less before transferring back to utility line power.  
3.13. The battery system shall be a 12 Volt 4 battery – series parallel or series wired configurations. 

 Either 24 Volt or 48 Volt DC. 
 Using absorbed glass mat batteries. 

3.14. If the batteries fail, or if the inverter / charger itself fails, or the inverter is in a self-test mode 
the unit shall revert to directly supplying the utility line power to the signal cabinet. 

3.15. Shall have an Ethernet communication port enabling the user to program the unit and monitor 
event logs. 

 Shall be capable of 100mbps 
 Shall have user configurable IP address, subnet mask, and gateway 
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4. Operational Specifications: 
4.1. Shall provide a minimum 2-hour run time w/LED’s @ approximately 80% efficiency. 

 Traffic signal load is 5 amps at 120 VAC (RMS). 
4.2. Shall provide dry relay contacts rated at 120VAC @ 1 amp preprogrammed for: 

 ON BATTERY closed contacts whenever the unit switches to battery power. 
 TIMER closed contacts after the unit has been on battery power for at least 2 hours. 
 LOW BATTERY closed contacts when the battery charge reaches 40% of the useful 

battery life. 
 UPS/BBS FAILURE closed contacts when the UPS/BBS has an internal fault. 

4.3. Shall have the capability to correctly operate from a 2400-watt external generator source serving 
as utility power. 

4.4. Shall provide a visible display on the front of the unit displaying a minimum of the following 
statuses: 

 Battery status or charge status. 
 On /off battery. 
 2 hour run time timer timed out. 
 AC line output voltage and current draw. 
 Shall provide power transfer event counter with total elapsed time on battery operation. 

4.5.  Can provide audible alarms when the following events occur: 
 Loss of 120 VAC utility power. 
 Batteries Low. 
 Inverter output overload. 
 UPS system failure. 

4.6. Shall have programmable self-test feature. 
4.7. Shall support remote communications via Ethernet ports. 

 Shall allow the user full access to all programming functions of the UPS. 
 Shall allow full access to all status displays. 

5. Battery Temperature Sensor  
5.1. Shall have a battery temperature sensor with 5 feet of cable and necessary connectors to reach the 

input of the inverter.  
5.2. Battery temperature sensor must terminate on a battery post terminal. 
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6. Miscellaneous 
6.1. Shall have the following manuals: 

 User 
 Installation  
 Start Up 

7. Warranty 
7.1. Shall have a 3-year parts and labor warranty.  

8. Automatic/Manual Bypass Switch. 
 Shall be supplied with each uninterruptable power supply. 
 Shall be mountable in a 19-inch EIA 310-D rack. 
 The rating for the relay shall be for 240VAC @ 30 amps 
 The manual transfer switch shall not have a center off position 
 All terminals shall be accessible from the front of the panel and be covered to prevent 

accidental contact 
 All wiring harness shall be a minimum of 3 ft. in length. 

 
9. Minimum Required Submittals: 

9.1. A complete certified test lab report that shows the device is NRTL listed and can be labeled in 
accordance with UL 1778. 

9.2. Written product warranty. 
9.3. Instructions for installation and maintenance. 
9.4. Documents showing the product complies with every line of this specification. 
9.5. As part of the submittal process when a manufacturer submits a UPS for inclusion on the MnDOT 

APL a Microsoft Word version of the MnDOT UPS specification will be provided to the 
manufacturer. On each line of the provided MnDOT UPS specification the manufacturer shall 
identify in writing where and on which manufacturer submitted documents the item in the 
MnDOT specification is shown to be in compliance. 

9.6. After submittals have been approved a complete UPS with transfer switch must be provided. 
 This system will be used to verify operation of the UPS in accordance with the MnDOT 

specification. 
 
10. UPS Modifications 

10.1. Once the UPS has been accepted by MN/DOT as meeting the requirements of this specification 
and placed on the MN/DOT APL no substitution of materials or modification of the UPS will be 
allowed unless the manufacturer has received written permission from Mn/DOT allowing the 
substitution or change. 

10.2. Failure to comply with this requirement will result in the listed product being removed from the 
MN/DOT Approved Products List.  
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