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SPECIAL SPECIFICATION 633 
 

BATTERY BACKUP SYSTEM FOR TRAFFIC SIGNAL 
 

633.1. DESCRIPTION: 
Furnish, fabricate, assemble or install a Battery Backup System (BBS) for traffic signal including 
rack mounted power inverters, battery charger, electronic controls, bypass switch, charging 
management system, battery cables and connectors; and all wiring, hardware and incidentals 
necessary to form a complete battery backup system including batteries and externally mounted 
battery case. 

 
633.2. MATERIALS:   Furnish new materials in accordance with these specifications, the details shown 

on the plans, and the following standards: 
 

1. UL 1778 (Underwriter Laboratories) Standard for UPS Equipment. 
2. CSA 22.2 (Canadian Standards Association - CUL Equipment). 
3. IEC (International Electro-technical Commission) Semiconductor Converter Standards. 
4. ISO 9001 Quality Assurance program. 
5. IEEE 587, ANSI C62.41/C62.45 Category A&B for Lightning/Surge Protection. 

 
A. General. 

 
The BBS supplier shall provide and install the BBS and the associated components, to be 
utilized to provide emergency power for the traffic control systems, and associated equipment 
in the event of a utility power failure, or when the utility power is beyond the "normal" 
voltage and frequency parameters as programmed within the BBS. The BBS shall be a line-
interactive type and provide voltage regulation and power conditioning when using utility 
power. The transfer from utility power to battery power, and vice versa, shall not interfere 
with the normal operation of the traffic controller, or any other peripheral devices within the 
traffic controller assembly. The BBS shall be equipped with a programmable front panel 
display to allow status of real time events occurring in the power system. The BBS shall be 
equipped with an RS-232 data port and an Ethernet SNMP interface that can be utilized for 
programming the flashing mode timer, monitoring the BBS system, and transferring status 
and event data to a laptop computer, or a remote central location. The BBS shall be equipped 
with dry contacts that can provide the following monitoring features: 1) Battery On, 2) Low 
Battery, 3) General alarm, to Indicate out of range line frequency, low output voltage, no 
temperature probe, overload, batteries not connected, high temperature, low temperature, and 
BBS failure. The BBS shall be fully compatible with incandescent and LED traffic signal 
control equipment, pedestrian signals, and camera systems. The BBS shall consist of a 
rectifier, batteries, solid-state inverter, and wrap around maintenance bypass switch/automatic 
transfer switch. The wrap around maintenance bypass switch shall allow the removal and 
replacement of the BBS module without disruption to the traffic signal control equipment. 
Supplier must have manufactured BBS systems for traffic control applications for 10 or more 
years. 

 
B. System Description. 

 
1. Components. 
 

The BBS system shall consist of the following major equipment: 



 
a. BBS Module. 

i. Insulated Gate Bipolar Transistor (IGBT) Inverter, or other 
technology to limit THD current and voltage to 3% or less. 

ii. Diode Bridge + IGBT DC/DC Rectifier. 
iii. Digital Signal Processor (DSP) using Pulse Width Modulation 

(PWM) 
 

b. Battery system. 
c. Battery protective and disconnect device. 
d. Maintenance bypass switch/automatic transfer switch 

 
2. Mode of Operation. 
 

The BBS shall be designed to operate continuously at rated capacity as an on-line, 
automatic reverse transfer system in the following modes: 
 

a.  Normal. The inverter continuously supplies AC power to the critical load. The 
rectifier converts a utility AC power source to regulated DC power which then 
serves as the inverter input and, simultaneously, as a float charge input to the 
storage battery. The BBS provides voltage regulation and power conditioning 
when using utility power.  

 
b.  Emergency. In the event of a utility AC power failure, or over voltage, the inverter 

shall derive its input from the system battery, therefore providing uninterrupted 
power to the critical load. This transition shall be accomplished in 65 milliseconds 
or less. The BBS or external relay shall indicate loss of utility power and energize 
an external lamp mounted on the BBS cabinet. 

 
c.  Recharge. Subsequent to restoration of utility AC power, the rectifier shall 

automatically reactivate and provide DC power to the inverter, simultaneously 
recharging the system battery. The automatic transfer switch will provide 
automatic switching from battery power to utility power. This occurs automatically 
and without interruption to the critical load, with a 65 millisecond or less re-
transfer time. 

 
d.  Maintenance Bypass.  The BBS system shall be equipped with an external MBS 

to allow safe and reliable maintenance of the BBS. The maintenance bypass switch 
shall be equipped to prevent a malfunction feedback to the cabinet or from feeding 
back to the utility service per UL 1778, Section 48 "Back-feed protection Test". 
The upstream back feed voltage from the bypass switch shall be less than 1 volts 
AC for the protection of the traffic technician. 

 
e.  Return to Utility Power, Under voltage.  Upon restoration of utility power, the 

BBS shall return to the utility power source when the source voltage exceeds 105 
volts for more than 30 seconds. Over voltage-The BBS shall return to utility power 
source when the utility power source has been restored to below 128 volts for more 
than 30 seconds. The time delay to initiate the return to utility power shall be field 
programmable from 3-10-30 and 50 seconds. Transition time from BBS back to 
utility shall be no more than 65 milliseconds. 

 



f.  BBS Failure. Upon failure or loss of BBS, the automatic transfer switch will 
isolate the BBS from the system, and provide power from the utility source (if 
available). An external alarm will be provided to indicate loss of BBS, or BBS 
failure. 

 
3. Submittals. 
 

a.  Submittals shall include: 
 

i. System configuration with single-line drawings. 
ii. Functional relationship of equipment including weights, dimensions, 

and heat dissipation. 
iii. Descriptions of equipment to be furnished, including deviations from 

these specifications. 
iv. Detailed layout of customer power and control connections. 
v. Detailed installation drawings including all terminal locations 

delivery. 
 

b.  Submittals upon BBS delivery shall include: 
 

i. Shop Drawings. Submit system configurations with single line 
diagrams, detailed layout of power and control connections, 
dimensional data and detailed installation drawings including all 
terminal locations. 

ii. Product Data. Provide product data for BBS and battery including 
catalog sheets and technical data sheets to indicate electrical 
performance, BBS type, battery type, detailed equipment outlines, 
weight, dimensions, control and external wiring requirements, heat 
rejection and air flow requirements. 

iii. Owners and technical manual. 
iv. Complete set of specifications for all electronic components. 
v. Test Report.  Submit a copy of factory and field test reports as 

applicable. 
 

4. Environmental Conditions. 
 

a.   The BBS shall be capable of withstanding any combination of the following 
external environment conditions without mechanical damage, electrical failure or 
degradation of operating characteristics. 

 
i. Operating ambient temperature: -40 degrees C to +74 degrees C (-40 

degrees F to 165 degrees F).  
ii. Non-operating and storage ambient temperature: -40 degrees C to 

+70 degrees C (-40 degrees. F to 158 degrees F). 
iii. Operating relative humidity: 5% to 95 %, non-condensing. 
iv. Recommended operating relative humidity: 30 % to 95%. 
v. Operating altitude: Sea level to 2700 meter (9000ft). 

 
b.   Audible acoustical noise. Noise generate by the BBS, when operating under full 

rated load, at a distance of one meter from any BBS operator surface, shall not 



exceed 55 dB as measured on the A scale of a standard sound level meter at slow 
response. 
 

c.   Input surge withstand capability. The BBS shall be in compliance with IEEE 
C62.4 1/C62.45 Category A & B. 

 
5. Warranty. The BBS manufacture shall warrant to the original end user that the Battery 

Backup System shall be free from defects in material and workmanship under normal use 
and service for a period of thirty six (36) months from the date of installation. 

 

6. Quality Assurance. The BBS manufacture shall fully and completely test the system to 
assure compliance with the specifications, before shipment.  

 
C. Product. 

 
1. Electric Characteristics.  The BBS shall have the following characteristics: 
 

a.   The BBS shall be capable of withstanding any combination of the following 
external environment conditions without mechanical damage, electrical failure or 
degradation of operating characteristics. 

 
i. Operating ambient temperature: -40 degrees C to +74 degrees C (-40 

degrees F to 165 degrees F).  
ii. Non-operating and storage ambient temperature: -40 degrees C to 

+70 degrees C (-40 degrees. F to 158 degrees F). 
iii. Operating relative humidity: 5% to 95 %, non-condensing. 
iv. Recommended operating relative humidity: 30 % to 95%. 
v. Operating altitude: Sea level to 2700 meter (9000ft). 

 
b.  BBS Output Capacity 

 
i. A. BBS shall be capable of supporting a nominal 2 kVA. load at 

rated power factor. 
ii. Power factor-variable, 30-100% 

 
c. Battery Capacity 

 
i. 2 Hours of Full Operation, and 2 hours Minimum at Red Flashing. 

 
d. AC Input 

 
i. Nominal input voltage: 120V. 

ii. Number of phase: 1 phase, 2 wire, plus ground. 
iii. Voltage range: 90 volts to 135 volts 
iv. Frequency: 60Hz 
v. Wave Shape: Sine Wave 

vi. Power factor:  0.98 typical at 100% load. 
 



e. AC Output 
 

i. Nominal output voltage: 120V, +/- 10% in line mode. 
ii. Nominal output voltage: 120 V, +/- 6%, back up mode. 

iii. Output Frequency: 60Hz, +/- 5% in line mode, and back up mode. 
iv. Number of phase: 1 phase, 2 wire, plus ground. 
v. Waveform Output: Sinusoidal 

vi. BBS Efficiency at Nominal Line Voltage: 98% 
vii. BBS Efficiency in Back up Mode: 84% 

viii. Step Load Response: Full recovery in ½ cycle @ 50% change with a 
resistive load. 

ix. Output voltage and current harmonic distortion: 1. 3% maximum with a 
resistive load. 

 
f. DC Input and Battery 

 
a) Voltage: 12.0V DC Nominal. 
b) Voltage Ripple (normal operation): less than 2% of DC voltage. 

 
g. Efficiency-(84% or Greater) 

 
h. BBS Protection.  The BBS shall indicate an overload warning with a flashing 

alarm LED when the load is between 95% and 105% of the rated output of the 
BBS. The BBS shall shutdown, and the fault LED shall turn ON, after two minutes 
of operation in back up mode when the load is between 106% and 115% of the 
rated output for the BBS, and the fault LED shall turn ON. The fault LED shall 
clear when the overload is removed and the utility line power returns. The BBS 
shall shutdown and the fault LED shall turn ON, after one minute of operation in 
back up mode when the load is greater than 115% of rated output. The fault LED 
shall clear when the overload is removed and the utility line power returns. The 
BBS shall disable the back up mode function when operating in line mode if the 
load exceeds 115% of the rated output for the BBS. The BBS shall display an 
alarm LED if the battery ambient temperature is greater than 75 degrees 
Centigrade and disable the back up mode function. The alarm shall clear when the 
battery ambient temperature is less than 70 degrees Centigrade. The BBS shall 
display a fault when operating in back up mode and shutdown the inverter if the 
internal temperature is greater than 110 degrees Centigrade. The fault shall clear 
when the utility power returns and the internal temperature is less than 90 degrees 
Centigrade. The BBS shall have output over-voltage protection to electronically 
shutdown the BBS if the output voltage exceeds 132 volts a.c. The BBS shall 
disable the battery charger and display an alarm LED if the battery voltage exceeds 
59 volts d.c. for two seconds. The alarm shall be cleared and the charger enabled 
when the battery voltage drops to less than 57 volts D.C. The BBS shall display an 
alarm LED to indicate the BBS ventilation fan is enabled but not turning. 
 

2.  Components.  BBS module shall be comprised of the following: 
 

a. Hybrid Converter Section. AC input, converter input contactor, converter input 
fuse, input harmonic filter, and hybrid converter utilizing: 
 

i. High Power Diode Bridge Rectifier 



 
a) General.  A high power diode bridge rectifier converts the utility AC 

input power into regulated DC power that serves as the inverter input 
and also as dc charge power to the system battery through the 
chopper/booster. An AC reactor and capacitor shall filter the 
harmonic content of rectifier input. 

b)  Input Over-Current Protection. BBS input circuit breaker, converter 
input contactor, and the input current limit control shall provide 
rectifier protection against excessive input overload conditions. 

c) Step Load Change Operation (0-100%).  In the occurrence of a 100% 
step load change, the BBS Module inverter shall draw power only 
from the rectifier to provide the required load demand. The 
charger/booster shall not be utilized and the system batteries will not 
be cycled at any time during a step load change. 
 

ii. Charger/Booster 
 
a) General. The charger/booster utilizes solid state Pulse Width 

Modulation (PWM) controlled Insulated Gate Bipolar Transistors 
(IGBT)  

b) Battery Charge Current Limit. Battery charging will be temperature 
compensated to maximize battery life. The battery charger current of 
the BBS shall be user programmable for 3, 6, and 10 amps. The 
battery charger current default setting for the BBS shall be 6 amps. 
The battery charger in the BBS shall turn OFF when the battery 
temperature is 50 degrees Centigrade. (122 degrees Farenheight) The 
battery charger will have a maximum float voltage of 56 volts D.C. 

c) DC Input Protection. The DC input circuit shall be protected by a DC 
circuit breaker. The DC circuit breaker allows complete interruption 
of DC current and isolation of the BBS Module DC input and the 
battery system.  
 
The DC Circuit Breaker shall be provided as standard equipment. 

d) Ripple Voltage.  The DC (battery) bus RMS ripple voltage shall be 
less than 2% of the BBS nominal DC voltage level at 100% load. 
This shall provide for maximum battery life. 

e) Charging Equalization. The charging system shall be equipped with 
a charging management system that shall spread the charge voltage 
equally across the batteries. The battery charging management 
system shall compensate for batteries with varied internal 
resistances, and provide a final balance of +/-100 mV maximum 
between any two batteries in the string. The battery charging system 
shall be designed to CSA C22.2 NO. 107.1 and UL 1778 Standards 
for safe unattended operation. 
 

iii. Batteries 
 
a) General. The individual batteries shall be 12 volt D.C., and shall be 

easily replaced and commercially available as "off the shelf' items. 
The batteries shall be electrically configured to provide a 48 volt, 
D.C. system. Batteries shall be provided with quick disconnect 



terminals and a polarized keyed battery cable for easy field 
installation. The batteries shall be sized to accommodate 4 hours of 
run time as specified previously. 

b) Battery Type. The batteries shall be "gel cell" Valve Regulated Lead 
Acid (VRLA) specifically designed for outdoor use. The batteries 
shall be designed for "Float Service" to provide 100% out-of-box 
runtime capacity. The batteries shall have silver alloy positive plates. 
The batteries shall have a five year full replacement, non-prorated 
warranty. Absorbed glass mat (AGM) batteries shall not be utilized. 
 

b. Operation/Display Panel 
 

The BBS module shall be provided with a control/indicator panel. The panel shall 
be on the front of the BBS module. Controls, meters, alarms and indicators for 
operation of the BBS module shall be on this panel. The panel display will indicate 
current battery charge status, various input/output voltages, power output, battery 
temperature, date, time, and settings of the various field programmable relays. All 
control, programming, maintenance and inquiry shall be accessible via the 
keyboard on the face of the BBS module without the need for the use of external 
equipment, or computer. The BBS shall be equipped with an event log that stores 
up to 100 events, date and time stamped. The events shall be date and time 
stamped. The event log shall be retrievable via the RS 232 interface, or from the 
LCD screen. 
 

i. Communication.  The BBS shall have, as standard equipment, an RS 232 
smart port as well as an SNMP Ethernet port allowing the user to 
interface the BBS status information to a host computer.  Any necessary 
software for enabling communication to the device over the network 
shall be provided. 
 

ii. Service Functions 
 

a) The BBS shall be capable of performing a self test, locally from the 
BBS front panel LCD, or remotely via the communication interface. 
The duration of the self test shall be programmable. 

b) The BBS shall be capable of performing a battery test to determine 
the integrity of the battery system. 
 

3. Mechanical Design. 
 

a. Cabinet Structure (Enclosure) 
 

i. The enclosure shall be .125" thick, aluminum alloy, grade S052-H32, 
rated as NEMA 3R. The cabinets shall be provided with three point 
latching systems, a thermostatically controlled fan kit, door lock, 
continuous piano hinges for doors, and the appropriate louver openings 
for ventilation. The cabinets shall be constructed to allow a pad-mounted 
type installation, and capable of being mounted directly adjacent to the 
existing traffic controller panels. 

ii. The BBS shall be installed in a rack mounted configuration, with heavy-
duty structures meeting with NEMA standard for floor mounting. 



iii. The cabinet shall be equipped with an exterior, weather rated lamp that 
will be utilized to indicate when normal utility power is not available at 
the control cabinet. The lamp shall be visible from the street in order to 
allow service technicians to identify a power loss at the cabinet, and shall 
be protected to avoid vandalism. Incandescent lamps shall not be 
utilized. 
 

b. Serviceability.  The BBS shall have front access for all servicing adjustment and 
connections only for maintenance or service. Side access or rear access shall not be 
accepted. The BBS shall be designed such that its rear can be pressed against the 
existing traffic controller cabinet. 

 
633.3 CONSTRUCTION 

 
1.  Site Preparation. 

 
The UPS provider shall prepare the site for installation of the equipment. 
 

2.  Installation. 
 

a. The BBS shall be set in place, wired and connected in accordance with the 
approved installation drawings and owners/technical manual delivered with 
equipment. The BBS enclosure will be provided as a stand-alone, pad mounted 
cabinet that can be mechanically affixed to the existing traffic controller cabinet.  

b. The equipment shall be installed in accordance with local codes and manufacturer's 
recommendation. 
 

3.  Field Quality Control. 
 

a. The equipment shall be checked out and started by a customer support 
representative from the equipment manufacturer. Visual and mechanical inspection 
of electrical installation, initial BBS startup and operational training shall be 
performed. A signed service report shall be submitted after equipment is 
operational. 

b. The following inspection and test procedures shall be performed by field service 
personnel during the BBS startup: 
 

i. Visual Inspection 
 
a) Ensure that shipping members have been removed. 
b) Ensure that interiors are free of foreign materials, tools and dirt. 
c) Check for damage (dents, scratches, frame misalignment, damage to 

panel devices, etc) 
d) Check doors for proper alignment and operation. 

 
ii. Mechanical inspection 

 
a) Check all the power wiring connections for tightness. 
b) Check all the control wiring connections for tightness. 

 
iii. Electrical Inspection 



 
a) Check input and bypass for proper voltage. 
b) Check battery for proper voltage and polarity 

 
iv. Start-up 

 
a) Energize the BBS. 
b) Check the DC output voltage and inverter output voltage. 
c) Check the inverter output voltage on battery operation. 
d) Perform manual transfers and returns. 
e) Perform auto transfers. 

 
633.4 MEASUREMENT: This Item will be measured as each Battery Backup System 

furnished, installed, and tested, including the enclosure cabinet, cabinet mounted BBS 
components, batteries, and cabling between cabinet and batteries. All components will 
be furnished, installed, and tested.  
 

633.5 PAYMENT: The work performed and materials furnished in accordance with this Item, 
and measured as provided under “Measurement” will be paid for at the unit price bid for 
“Battery Backup System” as specified. This price is full compensation for all 
equipment, cables and connectors, documentation, and testing; and for all labor, 
materials, training, warranties, and incidentals necessary to complete the work. 

 
633.6 BID ITEM:  

 
Item 633.1 - Battery Backup System - per each 



SPECIAL SPECIFICATION 8100 
 

ITS TRAFFIC MONITORING CAMERA 
 

8100.1 DESCRIPTION: 

Furnish and install Intelligent Transportation Systems (ITS) Traffic Monitoring Cameras to allow 
remote monitoring of traffic flows and incidents on arterial streets, intersections, and highways.  

 

8100.2 MATERIALS:  Provide components necessary for ITS Traffic Monitoring Camera installation.  
A ITS Traffic Monitoring Camera installation shall consist of the following components: digital IP 
camera unit (1), surge protection equipment (1), and all associated equipment required to set up 
and operate in a field environment including software, Ethernet communications ports, cabling, 
electrical connectors, and mounting hardware.   

Camera should be completely configurable with current Advance Traffic Management System 
version the City of San Antonio is operating. Any additional configuration necessary to allow 
video feed to be displayed by ATMS will be verified before acceptance. Video feed should be 
playable from a standard Android, IOS or Windows portable device with no additional software 
necessary.   

Camera should support a minimum of 100 onboard preset viewing positions with automatic pan 
and tilt speeds greater than 360 degrees per second. Camera should have configurable password 
protection and support a minimum of 32GB of on board storage. 

Cameras should include all outdoor enclosures and mounting hardware for installation on a 
standard traffic signal pole. Cameras must support high definition video (1080p or greater) with 
minimum 30X zoom, H.264 MJPEG multi-streaming, Day/Night switching and be manufactured 
to support installation in harsh weather environments.  Cameras shall be capable of panning 360º 
and tilting 180º.  No separate encoder shall be required to transmit video to remote location.  
Cameras must support at a minimum RTP, RTSP, UDP, TCP, IP, IGMPv2, ICMP, ARP protocols.  
Camera control shall support ONVIF, Pelco-D, or COHU protocols. 

 

8100.3 CONSTRUCTION:   Install ITS Traffic Monitoring Camera in accordance with the details 
shown on the plans and the requirements of this item. 

 

A.  Manufacturing and Testing 
 
The ITS Traffic Monitoring Camera shall undergo a rigorous sequence of operational testing to 
ensure product functionality and reliability 

 
B.  Installation and Training 

 
1. When requested by COSA personnel or purchasing agency, the supplier of the ITS Traffic 

Monitoring Camera shall supervise the installation and testing of the radar equipment. 
 

2. If requested by COSA personnel or purchasing agency, up to two days of training shall be 
provided to personnel of COSA in the operation, setup, and maintenance of the ITS Traffic 
Monitoring Camera.  Instruction and materials shall be provided for a maximum of 20 
persons and shall be conducted at a location selected by COSA.  COSA or purchasing 
agency shall be responsible for the cost of training. 

 



3. Instruction personnel are required to be certified by the equipment manufacturer.  The User’s 
Guide is not an adequate substitute for practical, classroom training and formal certification 
by an approved agency. 

 
4. Formal levels of factory authorized training are required for installers, contractors, and 

system operators.  All training must be certified by the manufacturer. 
 

C.  Warranty, Maintenance, and Support 
 
1. The ITS Traffic Monitoring Camera shall be warranted to be free of defects in material and 

workmanship for a period of 2 years from date of shipment from the supplier’s facility.  
During the warranty period, the supplier shall repair with new or refurbished materials, or 
replace at no charge, any product containing a warranty defect or fails to operate properly 
after installation provided the product is returned FOB to the supplier’s factory or authorized 
repair site.  Product repair or replaced under warranty by the supplier will be returned with 
transportation prepaid.  This warranty does not apply to products damaged by accident, 
improper operation, abuse, serviced by unauthorized personnel or unauthorized 
modification. 
 

2. If an ITS Traffic Monitoring Camera fails with no visible or physical damage to any 
electronic/electrical component of the system or its wiring, then the unit is considered to 
have failed under normal operating conditions.  A blown fuse or surge protection device 
failure shall be considered to have failed under normal operating conditions.  Acts-of-God 
will not be accepted as excusable unit failures of the ITS Traffic Monitoring Camera. 

 
3. Repair or full replacement will be required if an ITS Traffic Monitoring Camera fails to 

operate as specified under normal operating conditions.  Repaired or replaced components of 
the ITS Traffic Monitoring Camera will be provided at no cost to COSA.  The replaced or 
repaired units will inherit the remainder of the failed unit’s warranty. 

 
4. During the warranty period, technical support shall be available from the supplier via 

telephone within 4 hours of the time a call is made by a user, and this support shall be 
available from factory certified personnel or factory certified installers. 

 
5. Ongoing software support by the supplier shall include firmware updates for the ITS Traffic 

Monitoring Camera and external software needed to set up and operate the ITS Traffic 
Monitoring Camera.  These updates shall be provided free of charge during the warranty 
period.  The update of the ITS Traffic Monitoring Camera software shall be tested and 
approved by COSA before installation.\ 

 
6. The supplier shall maintain a program for technical support and software updates following 

expiration of the warranty period.  This program shall be made available to COSA in the 
form of a separate agreement for continuing support. 

 
7. The supplier shall maintain an adequate inventory of parts to support maintenance and repair 

of the ITS Traffic Monitoring Camera system. 
 

8100.4 MEASUREMENT: This item will be measured as each ITS Traffic Monitoring Camera installed, 
tested, and made operational including the digital IP camera unit, surge protection equipment, and 
all associated equipment required to set up and operate in a field environment including software, 
Ethernet communications ports, electrical connectors, and mounting hardware.  



The communication and power cable(s) will be measured by the linear foot of the cable type 
furnished.  

 

8100.5 PAYMENT: The work performed and materials furnished in accordance with this item and 
measured as provided under “Measurement” will be paid for at the unit price bid for each item 
listed in Section 8001.6, “Bid Items”.  These prices are full compensation for furnishing, placing, 
and testing all materials and equipment, and for all tools, labor, equipment, hardware, operational 
software packages, supplies, support, personnel training, shop drawings, documentation, and 
incidentals.   

These prices also include any and all interfaces required for the field and remote communications 
links along with any associated peripheral equipment, including cables; all associated mounting 
hardware and associated field equipment; required for a complete and fully functional ITS Traffic 
Monitoring Camera. 

 

8100.6 BID ITEMS: 

 

Item 8001.1 – ITS Traffic Monitoring Camera – per each 

Item 8001.2 -  ITS Traffic Monitoring Camera Cable – per linear foot 
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	d.  Maintenance Bypass.  The BBS system shall be equipped with an external MBS to allow safe and reliable maintenance of the BBS. The maintenance bypass switch shall be equipped to prevent a malfunction feedback to the cabinet or from feeding back to ...
	e.  Return to Utility Power, Under voltage.  Upon restoration of utility power, the BBS shall return to the utility power source when the source voltage exceeds 105 volts for more than 30 seconds. Over voltage-The BBS shall return to utility power sou...
	f.  BBS Failure. Upon failure or loss of BBS, the automatic transfer switch will isolate the BBS from the system, and provide power from the utility source (if available). An external alarm will be provided to indicate loss of BBS, or BBS failure.
	3. Submittals.
	a.  Submittals shall include:
	i. System configuration with single-line drawings.
	ii. Functional relationship of equipment including weights, dimensions, and heat dissipation.
	iii. Descriptions of equipment to be furnished, including deviations from these specifications.
	iv. Detailed layout of customer power and control connections.
	v. Detailed installation drawings including all terminal locations delivery.
	b.  Submittals upon BBS delivery shall include:
	i. Shop Drawings. Submit system configurations with single line diagrams, detailed layout of power and control connections, dimensional data and detailed installation drawings including all terminal locations.
	ii. Product Data. Provide product data for BBS and battery including catalog sheets and technical data sheets to indicate electrical performance, BBS type, battery type, detailed equipment outlines, weight, dimensions, control and external wiring requ...
	iii. Owners and technical manual.
	iv. Complete set of specifications for all electronic components.
	v. Test Report.  Submit a copy of factory and field test reports as applicable.
	4. Environmental Conditions.
	a.   The BBS shall be capable of withstanding any combination of the following external environment conditions without mechanical damage, electrical failure or degradation of operating characteristics.
	i. Operating ambient temperature: -40 degrees C to +74 degrees C (-40 degrees F to 165 degrees F).
	ii. Non-operating and storage ambient temperature: -40 degrees C to +70 degrees C (-40 degrees. F to 158 degrees F).
	iii. Operating relative humidity: 5% to 95 %, non-condensing.
	iv. Recommended operating relative humidity: 30 % to 95%.
	v. Operating altitude: Sea level to 2700 meter (9000ft).
	b.   Audible acoustical noise. Noise generate by the BBS, when operating under full rated load, at a distance of one meter from any BBS operator surface, shall not exceed 55 dB as measured on the A scale of a standard sound level meter at slow response.
	c.   Input surge withstand capability. The BBS shall be in compliance with IEEE C62.4 1/C62.45 Category A & B.
	5. Warranty. The BBS manufacture shall warrant to the original end user that the Battery Backup System shall be free from defects in material and workmanship under normal use and service for a period of thirty six (36) months from the date of installa...
	6. Quality Assurance. The BBS manufacture shall fully and completely test the system to assure compliance with the specifications, before shipment.
	C. Product.
	1. Electric Characteristics.  The BBS shall have the following characteristics:
	a.   The BBS shall be capable of withstanding any combination of the following external environment conditions without mechanical damage, electrical failure or degradation of operating characteristics.
	i. Operating ambient temperature: -40 degrees C to +74 degrees C (-40 degrees F to 165 degrees F).
	ii. Non-operating and storage ambient temperature: -40 degrees C to +70 degrees C (-40 degrees. F to 158 degrees F).
	iii. Operating relative humidity: 5% to 95 %, non-condensing.
	iv. Recommended operating relative humidity: 30 % to 95%.
	v. Operating altitude: Sea level to 2700 meter (9000ft).
	b.  BBS Output Capacity
	i. A. BBS shall be capable of supporting a nominal 2 kVA. load at rated power factor.
	ii. Power factor-variable, 30-100%
	c. Battery Capacity
	i. 2 Hours of Full Operation, and 2 hours Minimum at Red Flashing.
	d. AC Input
	i. Nominal input voltage: 120V.
	ii. Number of phase: 1 phase, 2 wire, plus ground.
	iii. Voltage range: 90 volts to 135 volts
	iv. Frequency: 60Hz
	v. Wave Shape: Sine Wave
	vi. Power factor:  0.98 typical at 100% load.
	e. AC Output
	i. Nominal output voltage: 120V, +/- 10% in line mode.
	ii. Nominal output voltage: 120 V, +/- 6%, back up mode.
	iii. Output Frequency: 60Hz, +/- 5% in line mode, and back up mode.
	iv. Number of phase: 1 phase, 2 wire, plus ground.
	v. Waveform Output: Sinusoidal
	vi. BBS Efficiency at Nominal Line Voltage: 98%
	vii. BBS Efficiency in Back up Mode: 84%
	viii. Step Load Response: Full recovery in ½ cycle @ 50% change with a resistive load.
	ix. Output voltage and current harmonic distortion: 1. 3% maximum with a resistive load.
	f. DC Input and Battery
	a) Voltage: 12.0V DC Nominal.
	b) Voltage Ripple (normal operation): less than 2% of DC voltage.
	g. Efficiency-(84% or Greater)
	h. BBS Protection.  The BBS shall indicate an overload warning with a flashing alarm LED when the load is between 95% and 105% of the rated output of the BBS. The BBS shall shutdown, and the fault LED shall turn ON, after two minutes of operation in b...
	2.  Components.  BBS module shall be comprised of the following:
	a. Hybrid Converter Section. AC input, converter input contactor, converter input fuse, input harmonic filter, and hybrid converter utilizing:
	i. High Power Diode Bridge Rectifier
	a) General.  A high power diode bridge rectifier converts the utility AC input power into regulated DC power that serves as the inverter input and also as dc charge power to the system battery through the chopper/booster. An AC reactor and capacitor s...
	b)  Input Over-Current Protection. BBS input circuit breaker, converter input contactor, and the input current limit control shall provide rectifier protection against excessive input overload conditions.
	c) Step Load Change Operation (0-100%).  In the occurrence of a 100% step load change, the BBS Module inverter shall draw power only from the rectifier to provide the required load demand. The charger/booster shall not be utilized and the system batte...
	ii. Charger/Booster
	a) General. The charger/booster utilizes solid state Pulse Width Modulation (PWM) controlled Insulated Gate Bipolar Transistors (IGBT)
	b) Battery Charge Current Limit. Battery charging will be temperature compensated to maximize battery life. The battery charger current of the BBS shall be user programmable for 3, 6, and 10 amps. The battery charger current default setting for the BB...
	c) DC Input Protection. The DC input circuit shall be protected by a DC circuit breaker. The DC circuit breaker allows complete interruption of DC current and isolation of the BBS Module DC input and the battery system.
	The DC Circuit Breaker shall be provided as standard equipment.
	d) Ripple Voltage.  The DC (battery) bus RMS ripple voltage shall be less than 2% of the BBS nominal DC voltage level at 100% load. This shall provide for maximum battery life.
	e) Charging Equalization. The charging system shall be equipped with a charging management system that shall spread the charge voltage equally across the batteries. The battery charging management system shall compensate for batteries with varied inte...
	iii. Batteries
	a) General. The individual batteries shall be 12 volt D.C., and shall be easily replaced and commercially available as "off the shelf' items. The batteries shall be electrically configured to provide a 48 volt, D.C. system. Batteries shall be provided...
	b) Battery Type. The batteries shall be "gel cell" Valve Regulated Lead Acid (VRLA) specifically designed for outdoor use. The batteries shall be designed for "Float Service" to provide 100% out-of-box runtime capacity. The batteries shall have silver...
	b. Operation/Display Panel


