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USE WITH 2006 STANDARDS.

This SSP is for the side-fire installation (side of the road) of Microwave Vehicle Detection System (MVDS) for uses other than traffic signal control.

Use BEES item 860812 Microwave Vehicle Detection System.

10-3.__  MICROWAVE VEHICLE DETECTION SYSTEM - SIDE FIRE

This work consists of furnishing and installing a microwave vehicle detection system (MVDS).
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MATERIALS LIST AND DRAWINGS

A list of materials which the Contractor proposes to install for the MVDS together with the drawings and other data shall be submitted to the Engineer in conformance with Section 86-1.04, "Equipment List and Drawings," of the Standard Specifications.  Additionally, the following shall be provided before the completion of the contract:

1.
Certificate of Compliance - A Certificate of Compliance for MVDS shall be furnished to the Engineer in conformance with the provisions in Section 6-1.07, "Certificates of Compliance," of the Standard Specifications.

2.
Site Analysis Report - Prior to MVDS installation the Contractor shall review each detection site and provide a written analysis recommending the optimum sensor placement for meeting the performance requirements of this special provision.  The analysis shall be reviewed and approved by the MVDS manufacturer.

3.
Lane Configuration - The documentation shall include a diagram that illustrates how the microwave beam is covering the traffic lanes as well as the corresponding MVDS connector pins or wire terminals that correspond to the respective lanes.  The lanes shall be identified by direction (NB, SB, EB, WB), and in order, with lane one being the lane nearest to the center of the roadway.

4.
Mounting and Wiring Information - The Contractor shall provide to the Engineer for approval one set of detailed diagrams showing wiring and service connections for each MVDS.  The approved diagrams shall be covered separately on each side with clear self-adhesive plastic and placed in a heavy-duty plastic envelope.  The envelope shall be attached securely to the inside of the cabinet door or at a location designated by the Engineer.

5.
Communication Protocol - The MVDS communication protocol shall be open and shall be freely available for use in the public domain.  The Contractor shall provide documentation that defines the complete MVDS communication protocol (e.g. message structure organization, data packet length, as well as all information necessary to make use of such messages).

6.
Remote Programming - The Contractor shall provide all information and software necessary for operating the system from a remote Windows 2000/NT or newer based Personal Computer (PC).  This information and software shall include at minimum the capability to calibrate, tune, align, and program the MVDS and shall be provided on a Windows 2000/NT or newer compatible compact disc (CD).  The information shall be formatted so that the files can be matched with the equipment being calibrated or aligned.  This documentation shall contain files that allow for replacement equipment to be loaded with the same configuration.

7.
MVDS Accuracy Analysis - The Contractor shall be responsible for conducting MVDS Performance Testing and shall submit to the Engineer an MVDS accuracy analysis that conforms to requirements of these special provisions within 15 days of MVDS testing.  The original video recordings as well as  digital versatile disc (DVD) or CD copies of the video images covering the analysis periods shall be included.

8.
Acceptance Testing Documentation - The Contractor shall provide a test plan, containing time and period of the testing, to be approved by the engineer.  The test plan shall be organized so that the Engineer will be able to perform acceptance testing using the documentation without assistance from the Contractor.  The Contractor shall collect and submit the data to be certified by the Engineer.  If required by the Engineer, the data shall be collected in the presence of the Engineer.
9.
Acceptance Testing Schedule - The Contractor shall submit a testing schedule to the Engineer for approval 15 days prior to acceptance testing of the MVDS.  If the testing period extends beyond the normal working shift or if the Contractor fails to provide the necessary material for the testing within one hour of the scheduled testing start time, the Engineer may cancel testing for the day.

10.
Training - The Contractor shall provide a copy of the training material to the Engineer for approval 30 days prior to the training.  The content of the training shall include instruction on how to align, program, adjust, calibrate and maintain the MVDS.
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FUNCTIONAL REQUIREMENTS

MVDSs shall simultaneously provide vehicle detection data in the form of vehicle presence, volumes, counts, speed, classification, and occupancy for a minimum of 8 lanes of traffic with the performance requirements of these special provisions.  MVDSs shall provide a separate zone per lane and detect vehicles as close as 9.8 feet and as far as 197 feet from the MVDS sensor.  MVDSs shall monitor traffic lanes in the presence of barrier railings, guardrails and other obstacles.
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MVDSs shall meet the following detection performance criteria when installed a minimum of 9.8 feet from the nearest lane and at a minimum height of 16.4 feet above the roadway detection zone:

1.
Average 5 minute volumes for all lanes combined with better than 95 percent accuracy compared to vehicles observed in video images for the same period, for any 15 minute period selected by the Engineer.

2.
Average 30 second volumes in every lane with better than 90 percent accuracy compared to vehicles observed in video images for the same period, for any 5 minute period selected by the Engineer.

3.
Average 30 second speed in any lane with better than 95 percent accuracy, for any 5 minute period selected by the Engineer.

4.
Average 5 minute occupancy for any lane with better than 85 percent accuracy, for any 15 minute period selected by the Engineer.

5.
Count accuracy, when compared to vehicles observed in video images for the same period, shall be not less than 90 percent for any lane and not less than 95 percent for all lanes combined.

6.
Average 15 minute classification according to used defined criteria with better than 90 percent accuracy compared to vehicles observed in video images for the same period.  Vehicle Classification (or Length Classification) shall be provided for categories (small car, average car, mid size car, long car, extra-long car) that are user definable as either by length parameters (minimum length to maximum length for the category) or by a multiple of length of the average car.

7.
The Contractor shall provide the criteria for speed and volume acceptance test for approval by the Engineer.  The Contractor shall also provide speed and volume date for verification by the Engineer.
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MVDS shall consist of a sensor unit and include all required mounting hardware, power supplies, surge suppression, cables, connectors and wiring.  The MVDS sensor shall include, as a minimum, a directional microwave transmitter, antenna, microwave receiver, a processor, memory and communication interface.
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The MVDS shall have an EIA-RS232 or EIA-485 or Ethernet communication port that supports the National Transportation Communication for ITS Protocol (NTCIP).  The MVDS communication protocol shall be non-proprietary and openly specified and available for use in the public domain.  The MVDS shall be addressable and shall download count, speed, and occupancy data when polled by the traffic management center computer.  Speed shall be configurable in English or Metric units.  The MVDS shall support unit set-up from a serial console port on the MVDS unit.  The console port protocol shall support sensor unit setup from a local Windows 2000/NT or newer compatible laptop or from a remote location with a desktop computer and standard phone modem.

7
When MVDS sensor contact outputs will be connected to Model 170E/2070 Controller to emulate inductive loops, then the following section will apply:
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The MVDS sensors shall be connected to a microwave sensor interface card (MSIF) installed in the input file of a state furnished Model 170E or Model 2070 controller cabinet.  Each detection zone shall provide an optically isolated relay contact pair that follows the presence of vehicles in every traffic lane and sends signals to the controller with the accuracy stated in these special provisions.  The MSIF shall have indications for power, communication, as well as the real time operation of each detection contact output.

9.  Select when two to four MVDS detectors are installed in a common cabinet.

The Contractor shall install an MVDS termination assembly (MTA) as shown on the plans.  The MTA shall be a single circuit board or a set of modular DIN rail mounted assemblies.  The MTA shall provide screw lug cable terminations for all MVDS units with clearance for routing the cables and labels to identify the connected MVDS detectors.  The MVDS unit shall be connected in the order shown on the plans or as directed by the engineer.  Each lane detection zone shall have an LED that indicates vehicle presence with a minimum viewing angle of 50 degrees and visible from 5 feet in daylight.  Power shall be routed from the MTA to each MVDS unit.  Each MVDS power connection shall have fast-blow AGC type fuse or a resetable circuit breaker such that the loss of power to any single MVDS due to over-current shall not limit the operation of the other connected MVDS.  The fuses or breakers shall be easily accessible, and replaceable or resetable without requiring tools or removing cables, connectors, or other terminations.  The MTA shall have DB9 male connectors for every connected MVDS unit for EIA-232 or EIA-485 communications with a local laptop computer for performing setup and diagnostics as well as remote communications.  The Connectors shall be labeled and provide internal routing of data between the DB9 connectors and the MVDS terminal strips.  The Contractor shall supply the cable and connectors for connecting the communication modem as shown on the plans and specified elsewhere in these special provisions.
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MVDSs shall be user programmable in the field, via the MVDS unit console port, with a Windows 2000/NT or newer compatible laptop computer.  The Contractor shall provide software, firmware and equipment to set-up, calibrate and operate the unit.  MVDS software shall observes the vehicular traffic and automatically places detection lanes and set the sensor sensitivity.  MVDSs shall be designed so that a trained State employee can configure and calibrate the MVDS in less than 15 minutes per lane once the MVDS sensor unit is installed.
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TECHNICAL REQUIREMENTS

MVDSs shall be FCC certified under Part 15 for low-power, unlicensed, continuous radio transmitter operation.  The MVDS shall comply with FCC regulations under all specified operating conditions and over the expected life of the MVDS.
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MVDS sensor unit shall not exceed 9.8 inch x 9.8 inch x 14 inch in size and shall not weigh more than 11 pounds.  The MVDS shall operate over a temperature range from –30 degrees C to +70 degrees C, with up to 95 percent relative humidity.  The MVDS sensor enclosure shall be weatherproof with a NEMA 3R rating, and the sensor mounted and directed perpendicular to the flow of traffic lanes at the locations shown on the plans.
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All electronic assemblies shall conform to the requirements detailed in Chapters 1 and 5 of the Transportation Electrical Equipment Specifications (TEES).

14.  Select when MVDS sensor contact outputs will be connected to Model 170E/2070 Controller and emulate inductive loops.

The MSIF shall be inserted into the controller input file slots using the edge connector to obtain limited 24 V(dc) power and to provide contact closure outputs.  No rewiring to the Model 170E or Model 2070 cabinet shall be allowed.  The MSIF shall conform to the requirements detailed in Chapter 1 as well as Sections 5.2.8, 5.2.8.1, 5.2.8.2, 5.4.1, 5.4.5, 5.4.5, and 5.4.6, 5.5.1, 5.5.5, and 5.5.6 of TEES.
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MVDS sensors shall be wired with a connectorized cable harness.  Cables shall run continuously (without splices) between the sensor and controller cabinet and terminate in labeled terminal blocks identified with the purpose served.  The connector shall be a standard Mil Type and rated plug.  The cable shall have the number of conductors specified by the MVDS manufacturer to support the number of detection zones depicted on the plans plus spares for two future zones with an overall shield and copper drain wire.  Conductors shall be stranded copper equal to or exceeding the minimum strands and wire dimensions specified by the MVDS manufacturer for the wiring distance involved and covered with a minimum 12 mils polyvinyl chloride (PVC) insulation, rated for 300 V at 105 degrees C.  The outer jacket shall be chrome PVC with minimum thickness of 53 mils and the outside diameter of the cable shall not exceed 3/4 inch.  A minimum of 6.5-foot slack of MVDS cable shall be coiled at the bottom of the controller cabinet.  Slack in other cabinets shall be as shown on the plans or as directed by the Engineer.
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MVDS sensor unit power supplies or transformers shall be vertically mounted on a standard DIN rack rail using standard mounting hardware.  The Contractor shall wire the MVDS power conductors to DIN rail mounted terminal blocks in the controller cabinet as directed by the Engineer.  The serial data communication output conductors shall be terminated at TB-0, and continue for a minimum of 9.8 feet to a DB9F connector for setup and diagnostic access.  The contact pair output conductors shall be terminated at terminal block, TB-2.  The ends of unused and spare conductors shall be coiled and taped to prevent accidental contact to other circuits.  Conductors inside the cabinet shall be labeled for the functions as shown on the approved detailed diagrams.
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The power supply or transformer shall meet or exceed the following minimum requirements:

	
	Power Supply
	Transformer

	Power Cord
	Standard 120V(ac), 3 prong cord, at least 40 inches in length (may be added by Contractor)
	Standard 120V(ac), 3 prong cord, at least 40 inches in length (may be added by Contractor)

	Type
	Switching mode type
	Class 2

	Rated Power
	Twice (2x) full system load 
	Twice (2x) full system load

	Operating Temperature 
	From –35 °C to +74 °C 
	From –35 °C to +74 °C

	Operating Humidity Range
	From 5 percent to 95 
	From 5 percent to 95

	Input Voltage
	From 90 V to 135 VAC 
	From 90V to 135 VAC

	Input Frequency
	60 Hz +/- 1 Hz
	60 Hz  +/- 1 Hz

	Inrush Current
	Cold start, 25 A max. at 115 V
	N/A

	Output Voltage
	As required by the MVDS
	As required by the MVDS

	Overload Protection
	From 105 percent to 150 percent in output pulsing mode
	Power limited at >150 percent

	Over Voltage Protection
	From 115 percent to 135 percent of rated output voltage
	N/A

	Setup, Rise, Hold Up 
	800ms, 50ms,15ms at 115VAC
	N/A

	Withstand Voltage
	I/P-0/P:3kV, I/P-FG:1.5kV, for 60 sec.
	I/P-0/P:3kV, I/P-FG:1.5kV, for 60 sec

	Working Temperature
	Not to exceed 70 °C@30% load
	Not to exceed 70 °C@30% load

	Safety Standards
	UL 1012, TUV EN60950
	UL 1585

	EMC Standards
	EN55022 Class B, EN61000-4-2, 3, 4, 5 and EN61000-3-2, 3
	N/A
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Field terminated circuits shall include transient protection that complies with IEEE Standard 587-1980 Category C.
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The MVDS shall automatically restores normal operation following a power failure within 3 minutes and not require manual intervention.  The MVDS shall maintain the configuration and calibration information in non-volatile memory and retain the information while powered off for at least 90 days.
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The MVDS shall be configurable for 30 second to 24-hour polling cycles and store vehicle count, speed, classification, and occupancy data in 10 second to not less than 15 minute intervals.
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The MVDS shall be tested and in standard production for a minimum of 3 months.  The Contractor shall not install any MVDS that is older than 6 months from the scheduled start date of the MVDS installation as indicated by date codes or serial numbers of electronic circuit assemblies.
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The MVDS system and all supporting equipment shall be designed to operate continuously in an outdoor traffic monitoring and control environment.  The Contractor shall provide a manufacturer’s warranty stating that the manufacturing quality and electronic components shall support a Mean Time Between Failures of 10 years in this environment.
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CONSTRUCTION

The Contractor shall assure that the MVDS will not cause harmful interference to radio communication in the area of the installation as required by FCC Part 15 requirements.  The MVDS units shall be installed such that each unit operates independently and that MVDS units not interfere with other MVDS units or other equipment in the vicinity.
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The Contractor is responsible for site visits and analysis of each proposed pole location to assure that the detector placement will comply with the manufacturer's published installation instructions, and the performance required in these special provisions.  The Contractor shall confirm detector placement with the manufacturer before performing work at the MVDS location.  When the manufacturer’s analysis requires a change in the proposed pole location, the Contractor shall arrange a meeting with the manufacturer and the Engineer to select a new pole location.
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The Contractor shall not proceed with any MVDS installation without the Engineer’s written approval of the pole location.
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The Contractor shall be responsible for the compatibility of components and for making necessary calibration adjustment to deliver the performance required in these special provisions.  The Contractor shall provide equipment required to setup, calibrate, verify performance and maintain the MVDS.
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The Contractor shall provide programming software needed to support the MVDS.  The software shall be installed in the appropriate equipment and used for the acceptance testing.
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TESTING

Accuracy of the MVDS system shall be verified by comparing the MVDS vehicle counts to recorded video image counts for the same period.  The video camera shall be located and oriented so that traffic is visible in all lanes.  Video images shall be time stamped and analysis periods recorded to a DVD or CD media for viewing on a PC.  The video field of view shall totally encompass the area in which vehicles are detected.  The Contractor shall provide a means for synchronizing the test start and test ending times or provide software that displays time stamped MVDS data along with the video images of the moving vehicles.  The Contractor shall provide the Engineer with the original recording medium and documentation that supports the accuracy analysis and make a copy of these materials for their own use.
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The accuracy test shall take place during a complex traffic period as specified by the Engineer.  The following video recording and analysis options that depend on the available traffic conditions are acceptable; however the heaviest expected traffic conditions should be used, if possible.  The minimum recording period shall be 30 minutes when the recording includes congested traffic (vehicles traveling at less than 20 mph for five or more minutes in any lane).  The minimum recording period shall be 45 minutes when the traffic flow exceeds 1500 vehicles per hour in any lane during the test period.  The minimum recording period shall be 60 minutes when the flow is less than 1500 vehicles per hour in every lane.  The analysis shall be based on a minimum of 100 detected vehicles in every lane and cover the same time period for all lanes.  The time period within the selected video will be selected by the Engineer.  The total vehicle count for every lane shall be used and include the first and last partial vehicles for each lane.  Errors in the start and finish of the MVDS and manual counts are included in the performance criterion specified in these special provisions.
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MVDS unit count shall be compared to vehicle counts under traffic conditions of the prior paragraph.  Vehicles licensed for use on State roads shall be counted by the MVDS.  The data accuracy shall be determined by the formula 100{1-[(TC-MC)/TC]} where TC= Traffic Count derived from the media recording, MC = MVDS reported count over the same period of time, and where the resulting fraction is expressed as an absolute value.
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The accuracy of each MVDS unit shall be determined and documented so that each unit may be approved or rejected separately by the Engineer.  Failure to submit the materials at the conclusion of testing invalidates the test.  The recorded media serves as acceptance evidence and shall not be used for calibration.  The calibration shall have been completed prior to testing and verification.
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The Engineer will review the accuracy data findings and accept or reject the results within 15 days.  Determination of vehicle anomalies or unusual occurrences will be decided by the Engineer.  Data or counts that are not accepted by the Engineer shall be considered errors and count against the MVDS unit's calibration.  If the Engineer finds that the MVDS does not meet performance requirements, the Contractor shall re-calibrate and re-test the unit and re-submit new test data within 10 days.  Following three failed attempts, the Contractor shall replace the MVDS detector with a new unit.
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In addition to the accuracy analysis performed by the Contractor, the Contractor shall provide equipment, software, documentation, support equipment, and any other materials, personnel and devices that may be required for acceptance testing by the Engineer.  The Contractor shall notify the Engineer 15 days before the MVDS unit is ready for acceptance testing.  Testing shall be scheduled to be accomplished before the end of the normal work shift.

34*.  Indicate the number of students and length of the training required for this project.

TRAINING

The Contractor shall provide a minimum of ___ hours of training by a certified manufacturer's representative for up to ___ students selected by the Engineer.  The content of the training shall include instruction on how to align, program, adjust, calibrate and maintain the MVDS.  The Contractor shall provide materials and equipment for the training.  The Contractor shall give the Engineer 15 days notice prior to the training.  The time and location of the training shall be agreed upon by the Engineer and the Contractor.  If no agreement can be reached, the Engineer shall determine the time and location.
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PAYMENT

The contract lump sum price paid for microwave vehicle detection system shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in installing microwave vehicle detection system, complete in place, including initial site analysis, set-up and configuration of the system, calibration of the device performance, verification of detector accuracy, training of State personnel, testing, and re-testing of failed units, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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For progress pay purposes, an MVDS will not be included for payment until the Engineer accepts the accuracy result for that system.
