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 DIVISION 71 

TRAFFIC SIGNAL UNINTERRUPTIBLE POWER SYSTEM 
          

This specification shall be for a true-on-line, power conditioner and uninterruptible power system (UPS) designed for transportation and traffic applications. The inverter shall be in operation at all times capable of supplying clean regulated power (both voltage and frequency) to all loads at all times. This system shall be fully NEMA compliant and meet the full operating temperature range of – 40C to +70C. This system must be fully power factor corrected and fully functional with any type of auxiliary power generator. The UPS system shall be furnished and installed in conformance with the following specification. 

71.01 OPERATION: 
A. The UPS shall be capable of producing – simultaneously – fully regenerated and regulated, conditioned and true sine wave power with hot standby and continuous AC outputs. 
B. The UPS’s inverter shall be on at all times to produce continuous, clean, regulated power to all loads. The inverter shall have a minimum operating efficiency of 92%. The continuous power output shall be provided for signals, controllers and associated equipment; Standby output can be provided for signals in flash mode operation. Up to the maximum load rating, the UPS shall be capable for running any combination of signal heads by any manufacturer, regardless of power factor, without overdriving the poorer power factor LED heads which may cause early degradation, low luminosity or early signal failure. 
C. Upon loss of utility power the UPS shall utilize battery power in support of the system via a supplied Power Interface Module (PIM). The switch to battery power shall occur in 200 milli-seconds or less after the loss of utility power or the UPS can be operated in the true on-line mood with the inverter supplying power to all cabinet loads at all times. In the event of UPS failure and/or battery depletion, the PIM will ensure that the UPS will drop out and, upon return of utility power, the traffic control system will default to normal operating mode. 
D. The Power Interface Module shall enable removal and replacement of the UPS without shutting down the traffic control system (i.e. “hot swap” capability). Connectors shall be equipped with a “safety interlock” feature. 
E.  Existing Flasher Modules and Flash Transfer Relays shall be utilized. 
F. To facilitate emergency crews and police activities, the UPS shall be compatible with police panel functions (i.e. “Signals OFF” switch must kill power to the field wiring even when on UPS/Battery power). 
G. The UPS shall not duplicate or take over flash operation or flash transfer relay functions. 
H. The Traffic UPS shall be capable of providing continuous, fully conditioned, regulated, sinusoidal (AC) power to selected devices such as signal controllers, , communications hubs, NTCIP adapters and video equipment at all times. 
I. The UPS shall be NTCIP capable with optional standard adapter. 
J. The UPS shall be supplied with two external serial ports located on the front panel of the UPS and serial cable with connector. The Signal serial port shall provide open collector type contact closures that signal utility interrupt, low battery and inverter active conditions. These signals shall be capable of being interfaced to any controllers auxiliary alarm inputs. The RS232 Signal port provides an intelligent interface for connection to optional software systems for monitoring and control, including internet connections. 
K. The UPS shall be fully power factor corrected. 
L. Each cabinet is factory wired and tested before shipment

71.02 DESCRIPTION: 
A. The UPS shall consist of three major components, the Electronics Module with a detachable Power Interface Module, and the Battery System. 
1. The Electronics Module shall consist of the following: 
a. True sine wave, high frequency inverter utilizing IGBT technology, 
b. 3-stage, temperature compensated, battery charger, 
c. For connection from the Electronics Module to the Power Interface Module and Battery System, dedicated harnesses shall be provided with quick-release, keyed, circular connectors and braided nylon sleeving over all conductors, 
d. Local and remote control of UPS functions, 
e. Local and remote communications capabilities, 
f. A detachable Power Interface Module for inserting power safety and reliably, 
g. IP addressable web SNMP/Ethernet communications
h. Two separate DB9F connectors for remote signal alarms and true RS232 monitoring and remote communications. 
i. Mounting/Configuration 
1) NEMA Style: UPS tilt-out housing for ease of maintenance.
2)    Tool-free maintenance and component replacement
2. The separate Power Interface Module (PIM) shall be utilized for inserting power safely and reliably. 
a. Battery System 
1) The battery shall be comprised of extreme temperature, deep cycle, AGM/VRLA (Absorbed Glass Mat/Valve Regulated Lead Acid) batteries that have been field proven and tested by the U.S. military. 
2) The battery system shall consists of a single string of 6 batteries of extreme temperature, deep cycle, AGM/VRLA type (Absorbed Glass Mat/Valve Regulated Lead Acid) batteries. 
3) Batteries shall be certified to operate at extreme temperatures (from -40°C to +74°C) and shall not require aid of any external devices to cool or heat the batteries. 
4) The batteries shall be provided with appropriate interconnect wiring harness. This harness shall connect the battery pack to the UPS module. The harness shall be a minimum of 25 feet in length. 
5) The interconnect cable shall be protected with abrasion-resistant nylon sheathing. 
6) The interconnect cable shall connect to the base module via a quick-release circular connector. 
7) For purposes of safety and proper operation, the circular battery connector shall have interlocking pins to prevent turn-on if batteries are not connected, and to shut off the UPS should the batteries be disconnected. 
8) Battery construction shall include heavy-duty, inter-cell connections for low-impedance between cells, and heavy-duty plates to withstand shock and vibration. 
9) The top cover shall use tongue and groove construction and shall be epoxied to the battery case for maximum strength and durability. 
71.03 ELECTRICAL SPECIFICATIONS: 
A. Input Voltage 
Nominal Input Voltage 120 VAC, Single Phase 
Input Voltage Range 85 VAC to 140 VAC 
Input Frequency 50 or 60 Hz (+/-5%) 
Input Configuration 3 Wire (Hot, Neutral & Ground) 
Input Current (Max. draw) 7.2 amps, Power-Factor Corrected 
Input Protection Input Fuse (12 amps) 
B. Output Specification 
Nominal Output Voltage 120 VAC, Single Phase 
Power Rating 2kVA (2000VA/1200W) 
Output Voltage Regulation +/-2% for 100% step load change and from 
High battery to Low battery condition 
Output Frequency 50 or 60 Hz (+/-5%) 
Output Configuration Keyed, circular connectors and duplex receptacle 
Output Wave Form True Sinewave 
Overload capability 110% for 10 minutes 
200% for ½ second 
Fault clearing Current limit and automatic shutdown 
Short circuit protection Current limit and automatic shutdown 
Efficiency 92% at full load 
Load Power Factor .7 lagging through unity to .7 leading 
C. Physical Specifications, UPS Electronics Module 71.04 ENVIRONMENTAL SPECIFICATION 
A. The UPS shall meet or exceed NEMA temperature standards from -40° C to +74° 
B. The UPS shall be certified and field proven to meet or exceed NEMA temperature standards. A certificate of compliance shall be supplied with the Traffic UPS. 
C. Tilt-out Housing
71.05 BATTERY SPECIFICATIONS 
A. The battery system shall be certified and field proven to meet or exceed NEMA temperature standards from –40° C to +74° C. 
	B. Batteries shall be the 24V 18AH batteries AGM/VRLA
C. Batteries shall meet MIL SPEC B-8565J for hydrogen gas emissions. 
D. Battery or Batteries pack shall not exceed 2.25 square feet 



71.06 COMMUNICATION, CONTROLS AND DIAGNOSTICS 
	A. Alarm function monitoring through the UPS shall be through a standard DB-9F 	connector with open collectors (40V@20mA) indicating: 
1. Loss of utility power 
2. Inverter failure 
3. Low battery 
B. An RS232 interface shall be provided via a DB-9F connector to allow full interactive remote computer monitoring and control of the UPS functions. 
C. Front panel controls shall consist of no less than: Power On, Cold (DC) Start, Alarm Silence, Battery Test, Bypass Breaker, and DC/Battery Breaker. 
71.07 RELIABILITY 
A. Calculated MTBF is 100,000 hours based on component ratings. 
B. When Bypass and Power Interface Module are included, system MTBF increases to 150,000 hours. 
71.08  INCLUDED
A. Delay timer to provide up to sixty minutes of full cycling while on battery before 
switching to flash mode. 
	B. UPS-Link, Internally mounted STMP/NTCIP adapter 
C. Gen Set automatic transfer switch
D. 50 amp generator plug
E. 15ft S/O cord
F. Keyed lock (Core #2)

71.09 SERVICEABILITY & MAINTAINABILITY 
A. MTTR (Mean-Time-To-Replace or Repair) 
1. Electronics: 15 minutes or less 
2. Battery System: 15 minutes or less 
71.10 WARRANTY 
Standard warranty terms cover entire UPS including battery. Terms are two-year parts and labor F.O.B. factory. 
71.11 MEASUREMENT OF PAYMENT: 
This item will not be measured as a separate pay item but will be paid for under the lump sum price of the traffic signal shown on the unit price table as traffic signal. 
