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ITEM #1112205A – RADAR DETECTOR

Description:

The “Radar Detector” item shall consist of furnishing and installing SmartSensor Advanced Extended Range radar detector at the locations shown on the plans. The equipment to be provided shall include any ancillary or incidental items including advanced sensors (radar detector), radar detector processor units for power, surge suppression, remote connectivity, junction boxes, cables, connectors, mounts, add-on knuckles and management software required for each camera location to make a complete and fully operating radar detector.

The radar detector detects vehicles by transmitting electromagnetic radar signals through the air. The signals bounce off vehicles in their paths and part of the signal is returned to the radar detectors. The returned signals are then processed to determine traffic parameters.

Materials:

Radar Detector Manufacture requirements:

All radar detectors shall be manufactured by Wavetronix, LLC. No substitutions will be allowed.

1.0 Materials:

The radar detector shall include all necessary equipment required to have a fully functional and operational detector to complete the installation in accordance to the manufacturer’s specifications. The radar detector components shall include:

· SmartSensor Advanced Extended Range, Part No. SS-200E
· SmartSensor 36-inch Mount
· Six Conductor factory 12-8 pin terminated pigtail cable, Part No. SS-704-XXX (One per sensor), Note: Contractor shall determine cable length, order and install correct Part No. for each radar detector.
· Sensor Cable Junction Box, Part No. SS-710 (One per sensor)
· Cable, SmartSensor 6 conductor cable, Part No. SS-705-XXX, Note: Contractor shall determine cable length, order and install correct Part No. for each radar detector
· Radar detector processor (One per traffic signal cabinet location as noted)
· Cable, 4’, SDLC, right connector, Part No. 310-0411 (One per processor)
· SmartSensor Advanced Viewfinder, Part No. 360-0283
· Configuration application software SmartSensor Manager Advanced.

2.0 Radar Detector SmartSensor Requirements

2.1 Radar Detector SmartSensor Functional Requirements The radar detector shall be manufactured by Wavetronix, LLC. The radar detector functions shall meet the following requirements:
The radar detector shall detect range and speed to the stop bar for vehicles or clusters of vehicles moving in the user-selected direction of travel. The radar detector shall dynamically track and update the Estimated Time of Arrival (ETA) for each vehicle as it approaches the stop- bar; each newly-measured ETA result will be continually compared against the pre-determined ETA ranges that define the dilemma zone, and a green light extension request will be provided to the controller when one or more vehicles are within that range. The radar detector shall also detect instantaneous roadway efficiency.

Dynamic ETA tracking allows the sensor to adjust the ETA over time when approaching vehicles accelerate or decelerate. This allows the ETA-based zone detections to be more accurate than single ETA figures based on spot-speeds from a single location.

The radar detector shall detect vehicle range, speed with dynamic stop-bar estimated time of arrival (ETA) tracking simultaneously for 25 vehicles, 8 channels. The radar detector shall meet the following minimum performance specifications without being affected by wind, rain, snow, and fog or needing to be recalibrated over time:

· Per direction volume accuracy 95%
· Per lane volume accuracy 90%
· Per direction average speed accuracy + or – 5 MPH
· Per lane average speed accuracy + or – 10 MPH
· Per direction occupancy accuracy + or – 10%
· Per lane occupancy accuracy + or – 20% Detectable area of 50-900 feet from the face of the sensor.
· The bandwidth of the transmit signal of the radar detector shall not vary by more than 1% under all specified operating conditions and over the expected life of the RDS.
· The bandwidth of a radar detector directly affects the measured range of a vehicle. A change in bandwidth causes a direct error in the measured range, i.e., a 5% change in bandwidth would cause a range error of 10 ft. for a vehicle at 200 ft. If the bandwidth changes by more than 1% due to seasonal temperature variations and component aging, then the radar detector will need to be frequently reconfigured to maintain the specified accuracy.

· Range Accuracy. The radar detector shall provide range measurements in which 90% of the measurements are accurate within 10 ft. when the vehicle is tracked independently.

· Speed Accuracy. The radar detector shall provide per vehicle speed measurements in which 90% of the measurements are accurate within 5 mph when tracked independently.

· ETA Accuracy. The radar detector shall provide ETA measurements in which 85% of the measurements are accurate within one second, when the detected vehicles are tracked independently at a constant speed above 40 mph and are within 2.5 and 5.5 seconds of the stop bar.

· The mean time between failures (MTBF) of the unit in its operating environment shall be 90000 hours (10 years) or greater.

2.2 Radar Detector SmartSensor Design Requirements

The radar detector design shall be meet the following requirements: The radar detector shall be a dual radar sensor.
The circuitry shall be void of any manual tuning elements that could lead to human error and degraded performance over time.

All transmit modulated signals shall be generated by means of digital circuitry, such as a direct digital synthesizer, that is referenced to a frequency source that is at least 50 parts per million (ppm) stable over the specified temperature range, and ages less than 6 ppm per year. Any up conversion of a digitally generated modulated signal shall preserve the phase stability and frequency stability inherent in the digitally generated signal.

The radar detector shall conform to Federal Communications Commission (FCC) requirements and that the radar signal quality is maintained for precise algorithmic quality.

Each radar detector shall be FCC certified under CFR 47, part 15, section 15.245 or
15.249 as an intentional radiator.
The FCC certification shall be displayed on an external label on each radar detector according to the rules set forth by the FCC.

The radar detector shall comply with FCC regulations under all specified operating conditions and over the expected life of the radar detector.

The radar detector shall comply with the applicable standards stated in the NEMA TS 2- 1998 Standard.

· Third party test results shall be made available for each of the following tests:
· Shock pulses of 10 g, 11 ms half sine wave
· Vibration of 0.5 g up to 30 Hz
· 300 V positive/negative pulses applied at one pulse per second at minimum and maximum DC supply voltage
· Cold temperature storage at -49°F for 24 hours
· High temperature storage at 185°Ffor 24 hours
· Low temp, low DC supply voltage at -29.2°F and 10.8 VDC
· Low temp, high DC supply voltage at -29.2°F and 26.5 VDC
· High temp, high DC supply voltage at 165.2°F and 26.5 VDC
· High temp, low DC supply voltage at 165.2°F and 10.8 VDC

The radar detector shall not rely on temperature compensation circuitry to maintain transmit frequency stability.

The bandwidth of the transmit signal of the radar detector shall not vary by more than 1% under all specified operating conditions and over the expected life of the radar detector.

The radar detector antennas shall be designed on printed circuit boards.
The vertical beam width of the radar detector at the 6 dB points of the two-way pattern shall be 65 degrees or greater.
The horizontal beam width of the radar detector at the 6 dB points of the two-way pattern shall be 11 degrees or less.
The sidelobes in the radar detector two-way antenna pattern shall be -40 dB or less.
Dual radar with minimum Radar Operating frequency 24 GHz with a 245 MHz Bandwidth
The radar detector shall provide at least eight RF channels so that multiple units can be mounted in the same vicinity without causing interference between them.

The radar detector shall be manufactured and assembled in the United States of America
(USA).

2.3 Radar Detector SmartSensor Mechanical Requirements

The radar detector mechanical shall meet the following requirements:

The approximate size of the unit shall be 14 x 11 x 4 in or smaller and the approximate weight shall be 4.2 pounds or less. The enclosure shall be rugged and shall meet the requirements of NEMA-4X and UL 746C or better. The enclosure shall be sealed to protect the unit from wind, dust and airborne particles, and exposure to moisture. The operating limits of the unit shall be as follows:

Operating temperature Range: -40 F to 165 F or better for all equipment including
regulated	power	supply	and	serial	to	Ethernet converter.
Humidity:	Up to 95% Relative Humidity
Wind:	Winds up to 90 mph

The performance of the unit shall not be degraded by weather conditions including wind, rain, freezing rain, fog, snow, or dust. The radar detector shall continue to operate in rain up to 2 in. per hour.

The performance of the unit shall also not be degraded by changes in light, including direct light on sensor at dawn and dusk. The radar detector shall not require cleaning and shall maintain performance ratings over a wide range of ambient temperature changes without needing to be recalibrated.

The radar detector shall be enclosed in a Lexan polycarbonate. The enclosure shall be classified “f1” outdoor weatherability in accordance with UL 746C. The enclosure shall be classified as watertight according to the NEMA 250 standard. The enclosure shall conform to test criteria set forth in the NEMA 250 standard for type 4X enclosures.

Test results shall be provided for each of the following type 4X criteria:
· External icing (NEMA 250 clause 5.6)
· Hose-down (NEMA 250 clause 5.7)
· 4X corrosion protection (NEMA 250 clause 5.10)
· Gasket (NEMA 250 clause 5.14)

The radar detector shall be able to withstand a drop of up to 5 ft. without compromising its functional and structural integrity.

The radar detector enclosure shall include a connector that meets the MIL-C-26482 specification. The MIL-C-26482 connector shall provide contacts for all data and power connections.
The internal electronics of the radar detector shall utilize automation for surface mount and wave solder assembly and shall comply with the requirements set forth in IPC-A-610C Class 2, Acceptability of Electronic Assemblies.

The radar detector shall undergo a rigorous sequence of operational testing to ensure product functionality and reliability. Testing shall include the following:
· Functionality testing of all internal sub-assemblies
· Unit level burn-in testing of 48 hours’ duration or greater
· Final unit functionality testing prior to shipment

Test results and all associated data for the above testing shall be provided for each purchased radar detector by serial number, upon request.

2.4 Radar Detector SmartSensor Electrical Requirements

The radar detector shall meet the following electrical requirements:

· The radar detector shall consume less than 4 W @ 12 VDC.
· The radar detector shall operate with a DC input between 10 VDC and 28 VDC.
· The radar detector shall have onboard surge protection.
· The radar detector shall contain a sensor that will shut down the unit if the maximum peak voltage is exceeded.
· The radar detector shall be capable of automatically recovering from power failure within 5 seconds.

2.5 Radar Detector SmartSensor Telecommunications Requirements

The radar detector shall have two communication ports, and both ports shall communicate independently and simultaneously. The two communication ports will allow one port to be used for configuration, verification, and traffic monitoring without interrupting communications on the dedicated data port.

Each radar detector shall be configurable through Internet Protocol (IP) addressing. The radar detector shall be capable of being assigned an IP numerical assigned label address.

The radar detector shall support the upload of new firmware into the radar detector’s non- volatile memory over either communication port.

The radar detector shall support the user configuration of the following:
· Baud rate
· Communication port response delay
· Contact closure output frequency

Both communication ports shall support all of the following baud rates: 9600, 19200, 38400, 57600 and 115200 bps.

The contact closure output frequency shall be user configurable as short as 10 ms, with a default near 130 ms for compatibility.

Contact closure data shall be reliably communicated over homerun cable connections as long as 600 ft. with latency from the time of channel requirement satisfaction to the eventual reporting of the detections on the back edge of the contact closure card in 15 ms or less.

Contact closure data latency is dependent on baud rate and output frequency settings. The required minimum must be achievable when the baud rate is set to a high value and the output frequency is set to a frequent value.

3.0 Radar Detector SmartSensor Mount, Add-on Knuckle and banding

The radar detector mount shall be manufactured by Wavetronix, LLC.

The radar detector mount shall allow limited freedom of rotation on two axes. The Add- on knuckle is required to provide the third rotation axis. The mount shall meet the following requirements:

· Rotational axes: 2
NOTE: SmartSensor Advance and SmartSensor Matrix are shipped with rotational backplate for third axis of rotation.
· Maximum load: 20 lbs.
· Symmetric hole pattern shall be provided to mate with fixed and rotational SmartSensor backplates.
· Contact points with pole: 2
· Slotted for ¾-in., 0.025 inch thick, stainless steel bands
· Additional degree of movement achieved by using the 360-0129
· Constructed of aluminum 0.1875 in. thick
· 316 stainless steel hardware
· Powder coated
· Weight: 3 lbs.
· Add-on knuckle (One per Sensor) Note: Add-on knuckle provides third required axis.
· Maximum load: 20 lbs.
· Includes two ⅜-in.-16 bolts, two ⅜-in.-16 nuts, and two lock washers.
· Symmetric hole pattern that mates with SmartSensor mounts Construction
· Constructed of aluminum 0.1875 in. thick
· 316 stainless steel hardware
· Powder coated
· Weight: 0.521 lbs.

4.0 Radar Detector Six (6) Conductor Factory Terminated Pigtail Cable

The 6 conductor factory terminated pigtail cable shall be manufactured by Wavetronix,
LLC.

The 6 conductor cable shall meet the following requirements:

· RS-485 conductors: 2 twisted pairs
· RS-485 conductor nominal capacitance, conductor to conductor: less than 40 pF/ft. at 1 kHz
· RS-485 conductor nominal conductor DC resistance: less than 16.7 ohms/1000 ft. at 68 °F
· Power conductors: twisted pair with nominal conductor DC resistance of less than 11 ohms/1000 ft. at 68 °F
· Cable assembly shielded with aluminum/polyester shield and tinned copper drain wire
· Jacket: 0.053-in. gray PVC
· Cable diameter: 0.41 in. 
· Wire gauges: ̀ Power wires: 20 AWG ̀ Comms wires: 22 AWG
· RoHS compliant
· Approvals: UL/cUL Type CMG
· Ambient operating temperature: up to 221°F dry / 167 °F wet
· Flammability rating: FT4
· UV resistant: Yes (per UL 720 Hour Sunlight Resistance Test)
· 600 Volt AWM style 2587
· Connectors shall meet the following requirements:
· Pigtails shall be factory terminated
· Connectors shall meets MIL-C-26482 specification
· Backshell is environmentally sealed
· Backshell offers excellent immersion capability
· All conductors that interface with the connector are encased in a single jacket
· Backshell has a strain relief with enough strength to support the cable slack under extreme weather conditions.



5.0 Radar Detector Sensor Cable Junction Box

The radar detector sensor cable junction box shall be manufactured by Wavetronix, LLC.
The junction box provides connection between the sensor’s pigtail cable and the homerun cable to the cabinet. The sensor cable junction box shall meet the following requirements:

· Dimensions: 6 in. x 3.6 in. x 3.1 in.
· Cable grip cable diameter: 0.2 in.–0.5 in.
· Designed to meet IP 66 & NEMA 250 type 1, 3R, 4X, 6P, and 12 ratings
· Material: fiberglass
· 316 stainless steel backplate
· 9 terminal blocks
· Connections: insulation displacement
· Nominal current IN: 17.5 A
· Nominal voltage UN: 500 V
· Maximum load current: 17.5 A
· Wire: 24–16 AWG

6.0 Six (6) Conductor Radar Detector Cables.

The 6 conductor radar detector cable shall be manufactured by Wavetronix LLC.
The 6 conductor cable shall meet the following requirements:
The SmartSensor 6-conductor cable is used with the SmartSensor Advance to provide power and communication connectivity to the sensors. The custom cable is for runs from the sensor to the cabinet.

6.1 Six (6) Conductor Radar Detector Cables General

6- conductor cable that attaches to an 8-pin connector

Provides power and RS-485 communications between sensor and cabinet Color-coded for quick and easy wiring to terminal blocks RS-485 and power conductors are twisted pairs
Cable assembly is shielded with aluminum/mylar shield and a tinned copper drain wire RoHS compliant

Cable end connector backshell is environmentally sealed

Connector backshell supports cable slack for extreme weather conditions

The cable shall be the Orion Wire Combo-2204-2002-PVCGY or an equivalent cable that conforms to the following specifications:
· The RS-485 conductors shall have nominal capacitance conductor to conductor of less than 40 pF/ft at 1 kHz.
· The RS-485 conductors shall have nominal conductor DC resistance of less than 16.7 ohms/1000 ft. at 68 °F.

The power conductors shall be one twisted pair with nominal conductor DC resistance of less than 11.5 ohms/1000 ft. at 68 °F.

The cable shall be shielded with an aluminum/mylar shield with a drain wire.

The cable shall be terminated on the two farthest ends of the cable. No splicing is allowed between terminated end at junction box and the radar detector processor.

Both communication and power conductors shall be bundled together in the same cable as long as the abovementioned conditions are met.

6.2 Six (6) Conductor Radar Detector Cables Technical Requirements

· RS-485 conductors: 2 twisted pairs
· RS-485 conductor nominal capacitance, conductor to conductor: less than 40 pF/ft. at 1 kHz
· RS-485 conductor nominal conductor DC resistance: less than 16.7 ohms/1000 ft. at 68 °F
· Power conductors: twisted pair with nominal conductor DC resistance of less than 11 ohms/1000 ft. at 68 °F
· Cable assembly shielded with aluminum/polyester shield and tinned copper drain wire
· Jacket: 0.053-in. gray PVC
· Cable diameter: 0.41 in. 
· Wire gauges: ̀ Power wires: 20 AWG ̀ Communications wires: 22 AWG
· RoHS compliant
· Approvals: UL/cUL Type CMG
· Ambient operating temperature: up to 221 °F dry / 167 °F wet
· Flammability rating: FT4
· UV resistant: Yes (per UL 720 Hour Sunlight Resistance Test)
· 600 Volt AWM style 2587
· Connectors for the 6 conductor shall be field terminated

7.0 Radar Detector Cabinet Interface Device (CID)

The Radar Detector Processor CID shall be manufactured by Wavetronix LLC.

The radar detector processor CID shall meet the following requirements:

7.1 General Requirements

The radar detector processor CID shall provide power, connectivity and surge protection to a minimum of four radar detectors. One (1) CID shall be installed and connected in each Traffic Control Cabinet (TCC).

The CID shall include a SDLC cable and connectors for each unit supplied.

The interface for each unit consists of a single MS connector which provides power to the unit and two serial communication lines for central communication and interface setup/testing.

The radar detector processor CID shall provide connection for four (4) sensors, web interface access, and network configurable with IP structure.

OLED panel and keypad for on-site device configuration

Web interface for device discovery and output configuration using web browser Device configuration supports up to 64 detector channels
Four multicolored LEDs with activity indicating functions:

· Red LED (PW) illuminates when device has power
· Blue LED (OK) extinguishes if device has been disabled by surges
· Green LED (TD) illuminates when data is transmitted on the control bus
· Yellow LED (RD) illuminates when data is received on the control bus

7.2 Components Requirements

· Radar detector processor	
· AC power cord
· Extra fuse
· Terminal blocks for attaching to cables	
·  4 jumper cables

7.3 Radar detector mechanical Requirements

· Weight: 4.9 lbs.
· Physical dimensions: 7.8” x 10.3” x 3.9”
· Ambient operating temperature: -29 ºF to 165 ºF
· Humidity: up to 95% RH
· Mounting: Shelf mount

7.4 Electrical Requirements

· Power Supply Voltage: 90 to 260 VAC
· AC frequency: 50-60 Hz
· Max power: 75 W at 176 ºF
· Switch for turning power on and off to entire device
· Includes a power switch for each sensor to turn sensors on and off individually
· Provides 24 VDC output to SmartSensors connectors
· The CID shall include lightning surge protection devices that meet or exceed the EN 61000-4-5 Class 4 specifications. The lightning surge protection unit supplied shall be physically compatible with the cable provided.
· The CID Power Supply shall include AC to DC power converter that meets the following requirements
· The power converter shall be power rated at 15 W or greater at 77 °F  and 10 W or greater at 165 °F.
· The power converter shall operate in the temperature range of to -29 °F to 165 °F.
· The power converter shall operate in the humidity range of 5% to 95% at 77°F non-condensing.
· The power converter shall accept an input voltage of 85 to 264 VAC or 120 to 370 VDC.
· The power converter shall operate at an input frequency of 47 Hz to 63 Hz. The power converter shall produce an output voltage of 24 VDC
± 4%.
· The power converter shall have a hold-up time of greater than 20 ms at 120 VAC.
· The power converter shall withstand a voltage across its input and output of 2 kV.
· The power converter shall withstand a voltage across its input and ground of 1.5 kV.
· The power converter shall conform to safety standards UL 60950 and EN 60950.
· The power converter shall conform to EMC standards EN 55022 Class B and EN 61000-3-2, 3.
· In brown-out conditions (i.e. < 85 VAC input), the output voltage of the power converter shall be less than 1 VDC.


7.5 Communications and Connections

· Power AC input:
· IEC AC input
· Ethernet̀
· One RJ-45 10/100 Ethernet jack on the front of the device
· SDLC
· One SDLC port on the front of the device
· Terminal block connectors on back of device for connecting to sensors
· Four terminal block connectors for radar detector processor
· Cable terminal points for sensor power and RS-485 communications
· Matching terminal blocks
· Matches terminal blocks used for cable termination with Wavetronix intersection preassembled backplates
· RJ-11 jacks on faceplate of device for connecting to contact closure devices
· Four jacks for radar detector processor
· Communicate via RS-485
· Jacks make up physical interface of data bus on device and are for sending detection data from sensors on to contact closure devices such as rack cards
· Communicate with rack cards via jumper cables (included)
· Four communication ports on faceplate make up physical interface of control bus and are for connecting to the sensors to configure them.
· DB-9 port for communicating via RS-232
· Two RJ-11 jacks for communicating via RS-485
USB mini-B  or USB micro-B connector
· T-bus port for connecting to a T-bus; allows radar detector processor to send DC power and RS-485 communications to other devices connected to a T-bus

· Each data bus RJ-11 jack on the faceplate corresponds to one sensor and has the following features:
· Switch for turning the power to that sensor on and off
· LED for indicating when that sensor has power

7.6 SDLC Cable

The CID shall include one (1) SDLC cable to connect the CID to the traffic signal controller. The SDLC cable shall meet the following requirements:

· SDLC cable shall be provided by Wavetronix, LLC
· Cable length: 4 ft. 
· Ambient operating temperature: -4 °F to 140 °F
· 1 twisted pair 20 AWG stranded tinned copper conductors
· PVC jacket and insulation
· Maximum operating voltage: 300V RMS
· Two male SDLC connectors, set at 90° angle to cable
· Connectors include latching blocks

7.7 Testing

· Complies with the applicable standards stated in the NEMA TS2-2003 Standard
· Test results available for each of the following tests:
· Shock pulses of 10 g, 11 ms half sine wave
· Vibration of 0.5 Grms up to 30 Hz


8.0 SmartSensor Advanced Viewfinder

The Contractor shall furnish (1) SmartSensor Advanced Viewfinder manufactured by Wavetronix.
The Viewfinder shall meet the following requirements:

The Viewfinder shall target cross bars to determine sensor pan and tilt, visual cues (tabs and notches) to verify viewpoint toward target, visual cues (framed archways) to verify viewpoint to upstream detection area.

The Center-boss overlay arch and backplate insert tab shall make for simple and secure attachment to sensor, the elliptical window shall outline for visualizing coverage.

The Viewfinder shall be used with installer eye relief of approximately 1 foot or at less than 1 inch using digital camera capture.

The viewfinder shall be a long narrow cross bar to determine sensor roll.

· Physical dimensions: 6.6 in. x 3.7 in. x 1.7 in.
· Target cross bars
· ̀Separation from visual cue tabs 1.5 in 
· View angle: bore sight
· Framed archways
· Separation 1.8 in. 
· View angle: 35 degrees above bore sight
· Long narrow alignment bar
· Length: 1.8 in.
· Center-boss overlay arch radius: 0.24 in.
· Elliptical windows correspond to elliptical beam width:
· Elevation angle: 70 degrees
· Azimuth angle: 10.5 degrees
· Constructed of aluminum 0.0625 in. thick

9.0 Windows® Based SmartSensor Manager Software Requirements

The radar detector software shall be Wavetronix SmartSensor Manager Advance v3.2.5 Setup or latest version.

The SmartSensor Manager Advance software shall connect to SmartSensor Advance Extended Range and provide configure sensor settings, observe real-time representation of traffic, and create channels, alerts and zones to provide advance detection. The Windows based manager software shall meet the requirements below:

· Configuration utility for SmartSensor Advance that provides complete access to sensor settings
· Software shall provide real-time visual representations of detected traffic
· Software shall be point-and-click–based operation
· No user license required
· User-intuitive and user-friendly software structure makes it easy to navigate
· Upgrades of the software to the latest version shall be at no cost to the Department
· Operates in a virtual mode for training and educational applications
· Operates on Windows® 10
· Adjust sensor sensitivity
· Enables remote upgrade of Smart Sensor firmware
· Provides ability to back up and restore sensor settings
· Provides a means of logging the vehicular track files with an update rate of greater than 5 times per second
· Connectivity functionality: ̀
· Auto-find baud rate
· Auto-find serial port
· TCP/IP connectivity
· Dial-up modem connectivity
· Provide a virtual sensor connection for software usability without a sensor
· Give the operator the ability to save/back up the radar detector configuration to a file or load/restore the radar detector configuration from a file

The radar detector software shall operate in the Connecticut Department of Transportation (Department) network and computers. Wavetronix LLC software shall comply with the Departments network operating requirements.

I. Construction Methods:
1.0	General Requirements

The radar detector shall be installed, connected, configured, set-up, tested and verified following the manufacturers requirements.

The Contractor’s installer for the radar detectors shall be trained and certified by the Manufacturer’s Representative prior to installation of any of the radar detector material components beyond the hands-on training requirements for one traffic signal intersection. The Department’s Traffic-Electrical unit shall conduct a final inspection and recommend acceptance to the Engineer. The Contractor shall develop and provide an acceptance checklist to DOT Traffic-Electrical at DOT.TrafficElectrical@ct.gov and the Construction Engineer.
2.0 Installation and Mounting SmartSensor

The Contractor shall refer to the Manufacturer’s SmartSensor Advance User Guide for installation and mounting.

The Manufacturer Representative shall be available and will conduct on-site visits for each traffic signal location including the radar detector item to provide technical expertise to the Contractor’s radar detector installer.

The Contractor shall measure each traffic signal structure for Radar Detector mounting. The Contractor shall install the appropriate size stainless steel bands for the mounting of each SmartSensor.

The Contractor shall include the following with the requirements and guidance in the SmartSensor Advance User Guide Section 1 and 2 (Choosing Mounting Location and Installing the SmartSensor Advance):

2.1 Site Survey – The Contractor is required to perform a site survey with the manufacturer representative at all radar detector locations prior to installation. The purpose of the survey is to optimize the performance of the radar detector equipment when it is installed. Prior to installation, the Contractor shall submit the results of this survey to the Department’s Traffic Signal Lab at DOT.SignalLab@ct.gov and to the DOT Traffic-Electrical at DOT.TrafficElectrical@ct.gov in a report, which lists all radar detector locations with any recommended changes to radar detector locations, mounting adjustments, and desired detection zone locations.
Note: for Closed Loop (CTSS) locations, please also submit the results to the Department’s ITS Engineer, Mr. Kevin Danh at Kevin.Danh@ct.gov. 

2.2 The Contractor shall use the SmartSensor Advanced Viewfinder for aiming the SmartSensor Advanced.

2.3 The Contractor shall install a ground wire from the Radar Detector grounding lug to the copper grounding rod at the base of the associated support structure. The Contractor shall follow the Manufacturer’s requirements for surge protection. For each radar detector, the Contractor shall follow and meet the Manufacturer’s surge protection requirements. 

2.4 The Contractor’s installer shall provide a mark-up of the plans for the Contractor’s proposed mounting location for each SmartSensor Advance to the Manufacturer’s representative and to DOT Traffic-Electrical.

2.5 The Manufacturer representative shall review, comment (if any), verify and approve each of the Contractor’s installer proposed mounting locations.

2.6 The Contractor’s installer shall coordinate the Manufacture’s review, verification and approval of each SmartSensor Advance mounting location with DOT Traffic-Electrical at DOT.TrafficElectrical@ct.gov. 

2.7 The Contractor’s installer shall make the recommended adjustments by the Manufacturer’s representative and the DOT Traffic-Electrical.

3.0 Installing the Cabinet Interface Device (CID) 

The Contractor shall refer to the Manufacturer’s SmartSensor Advance User Guide for installation cabinet solutions.

The Contractor shall include the following with the requirements and guidance in the SmartSensor Advance User Guide Section 3 (Installing Cabinet Solutions):

3.1 The Contractor shall follow the guidelines for installation of the CID.

3.2 The Contractor shall meet the Manufacturer requirements for grounding and surge protection.

3.3 The Contractor shall replace any SmartSensors failures at no cost to the Department if the installation does not meet the manufacturer’s requirements for grounding and surge protection.

3.4 The Contractor is responsible to properly protect the sensors from surges that void the manufacturer’s sensor warranty.

4.0 Connecting, Configuring, Set-up and Verifying Sensors

The Contractor shall refer to the Manufacturer’s SmartSensor Advance User Guide for installation cabinet solutions.

The Contractor shall connect the radar detector processor to the traffic signal controller after completing the requirements below.

The Contractor shall install the radar detector processor and make cable connections as required. The Contractor shall connect the SDLC cable to the traffic signal controller.

The Contractor shall include the following with the requirements and guidance in the SmartSensor Advance User Guide Section 4, 5, 6, 7 & 8 (Connecting to the sensor, configuring the sensor settings, Sensor Configurations, Set-up Channels-Alerts-Zones and Verifying Channels-Alerts-Zones):

4.1 The Contractor shall download the SSMA software from the manufacturers’ website.
	
4.2 The Contractor’s installer shall be capable of performing the download and troubleshooting any software issues with performing this work. The Contractor’s installer can contact the manufacturer’s support at support@wavetronix.com.

4.3 The Contractor’s installer shall review all error logs, configuration issues, and correct as needed to properly program the sensors.

4.4 The Contractor may use the auto configuration. The auto configuration shall meet the manual configuration requirements. See below for the Manufacturer’s requirements for configuration.

5.0 Setup Output Configuration:

The Contractor shall refer to the Manufacturer’s SmartSensor Advance User Guide for installation cabinet solutions.

The Contractor shall include the following with the requirements and guidance in the SmartSensor Advance User Guide Section 9 (Setup Output Communication):

5.1 The Contractor’s installer shall provide 30 days in advance of needing the setup output information to allow the information to be collected.

5.2 The Contractor shall refer to other requirements on this specification herein for configuration of the radar detector processor.

6.0 Import/Create Template/Tools

The Contractor shall refer to the Manufacturer’s SmartSensor Advance User Guide for installation cabinet solutions.

The Contractor shall include the following with the requirements and guidance in the SmartSensor Advance User Guide Section 10 & 11 (Import/Create Template - Tools):
6.1 The Contractor’s installer may use the import/create template.

6.2 The Contractor’s installer shall ensure the data provided in the template is correct and accurate.

6.3 The Contractor’s installer shall correct any data as needed at the request of the Traffic Signal Lab or DOT Traffic-Electrical.

6.4 The Contractor shall provide all final templates and template data to DOT.SignalLab@ct.gov and DOT.TrafficElectrical@ct.gov, when each radar detector is complete and accepted.

7.0 	Testing:

The Contractor shall carry out proof of performance testing to ensure that the radar detector units provide adequate quality of the traffic data. The contractor shall submit test procedures detailing the methodology of the test activities to be performed. Two copies of the test procedure shall be submitted to the Department for review and approval three weeks prior to commencing testing.

The Contractor is required to perform manual validation of traffic volumes and traffic speeds for 100% of radar detector units installed under this contract. The validation shall include two 15-minute periods performed during peak and off-peak periods. The Contractor shall document the test results in accordance with the quality control test procedures and submit the results to the Department. The Department’s representatives will witness the validation testing.

Upon successful completion of the installation test and approval by the Engineer, a 30- day System Operational Test for each radar detector site shall commence. During the course of this test, the system must function continuously in accordance with the specifications for the duration of the test. If a malfunction occurs within the stated time frame, the Contractor shall make all necessary repairs to the system and re-establish proper operation. Upon approval of the Engineer, the 30-day test will begin anew. The system must operate for a full thirty (30) consecutive days without malfunction before the system will be accepted by the Engineer. The Contractor shall refer to "Notice to Contractor – 30 Day System Operational Test" for additional testing requirements. The Contractor shall coordinate the 30-day System Operational Test with other pertinent items in this contract.

8.0 	Warranty:
The manufacturer shall warrant the SmartSensor Advanced Extended Range and radar detector processor (CID) products to be free from defects in material and workmanship for a period of five (5) years from the date of acceptance. The Contractor shall procure the extended warranty from Wavetronix, LLC to meet the 5 year warranty requirements. The warranty shall be turned over to the ITS Engineer upon acceptance of the thirty (30) day system operational test period.

Method of Measurement:

This item will be measured for payment by the actual number of complete radar detectors units and associated equipment installed, configured, tested, and accepted.

Basis of Payment:

This work will be paid for at the contract unit price each for Radar Detector complete-in-place, which price shall include all materials, and all equipment, tools, labor and work incidental thereto. The price shall also include all necessary sensors, mounts, knuckles, viewfinders, junction boxes, radar detector processor, communication cabling and connectors. This price shall also include furnishing, configuration, set-up, installing, warranty, and testing of the Radar Detector.

Pay Item					Pay Unit
Radar Detector				    Ea.
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