
ITEM L-130 SURFACE SENSOR SYSTEM

DESCRIPTION

130-1.1 Furnish and install an upgrade/expansion to the existing surface condition analyzer (SCAN) sensor system to monitor weather and pavement surface conditions. Plans show the location of new sensors, cables and existing remote processing units (RPUs). Upgrade portions of the surface SCAN system affected by the project and as required to maintain compatibility with upgraded components and existing system, including affected RPUs, software, surface sensors, weather sensors, and communication equipment. Upgrades to existing RPUs utilize the existing enclosures. 

Reconnect existing weather and pavement surface sensors to the upgraded RPUs except where new sensors are shown on the Plans or as indicated in these Specifications. Provide all necessary hardware and software components and commissioning by a manufacturer’s representative for an operational system. This work shall include all materials and incidentals necessary to place the system in operation as a completed unit to the satisfaction of the Engineer. This work shall also include removal and disposal of all equipment and materials as shown on the Plans, and testing of the system. Excavation and backfill required for installation of new system components is included in this work.

System upgrades include:

a. Installation of new surface sensors as shown on the Plans

b. Upgrade of internal RPU hardware to support new surface sensors at RPU-X

c. Installation/replacement of weather sensors at RPU-X
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Installation of new weather sensors, internal components of RPUs, software, and communication equipment shall be performed by an authorized manufacturer’s representative.

MATERIALS

130-2.1 GENERAL. All equipment and materials covered by these Specifications shall be part of a complete and operational system commissioned by a manufacturer’s representative and accepted by the Engineer. 

130-2.2 ELECTRICAL Unless otherwise noted, comply with L-108 Underground Power Cable for Airports, L-110 Airport Underground Electrical Duct Banks and Conduits, and L-125 Installation of Airport Lighting Systems as applicable for handholes, junction boxes, conduit, wiring, grounding, and other associated work and equipment. 

130-2.3 CONCRETE. Concrete shall be proportioned, placed, and cured per P-610 Concrete for Miscellaneous Structures.

130-2.4 SENSOR SYSTEM COMPONENTS. Provide sensors and other components necessary to complete an operational system designed to operate as an integral part of the existing system. Conform to the following:

a. Surface Sensor. Provide sensors with molded, sealed, and integral cables, sensors capable of operating at extended cable lengths of up to 2,500 feet from the RPU, designed to sustain weather conditions, airplane traffic, and ice control chemicals without degrading performance, thermally passive, single solid-state sensors with thermal characteristics similar to common asphalt pavement, top sensor surface that is approximately the same color and texture as the asphalt pavement, operating temperature range of -40°F to 140°F. Provide epoxy bedding and encapsulating compounds for installing sensors as approved by the manufacturer.

Provide sensors capable of electronically sampling the following pavement conditions:

(1) Surface temperature

(2) Dry pavement

(3) Wet pavement above 32°F 

(4) Wet but not frozen pavement at or below 32°F

(5) Snowy or icy pavement at or below 32°F

(6) Freezing point temperature of commonly used moisture/ice-control chemical solution

(7) Depth of moisture/ice-control chemical solution up to 0.5 inches

(8) Percentage of ice particles in moisture/ice-control chemical solution

Provide Surface Sensor Model DRS511 as manufactured by Vaisala Inc., 194 South Taylor Avenue, Louisville, CO  80027, Telephone (877) 824-7252, or approved equal.

b. Subsurface Temperature Probe. Provide electronic temperature probe with molded, sealed, integral cable designed to operate under and withstand the same environmental conditions as stated above for the surface sensor. Provide Sensor Model DTS12G as manufactured by Vaisala Inc. or approved equal.

c. Surface Sensor Extension Cable. Use 6 pair, #19 American Wire Gauge (AWG) PE-39 gel filled, aluminum shielded telephone cable. Provide General Cable part number 7524507 as manufactured by General Cable Inc., 4 Tesseneer Drive, Highland Heights, Kentucky 41076, and telephone (800) 424-5666 or approved equal.

d. Splice Kits And Splice Tools. Provide cable splice kits and cable splice tools to include crimper and swaging tool. Provide splice kit part number 24051020 or approved equal and appropriate tools for making cable splices.

e. Sealing Material for Asphalt Pavement. Provide a one-part, cold-applied, self-leveling silicone joint sealant meeting ASTM D5893 for filling of cable kerf cuts in asphalt pavement. Provide Dow Corning 890-SL or approved equal.
f. Conduit, Handholes. Conform to the requirements of L-125 Installation of Airport Lighting Systems and L-110 Airport Underground Electrical Duct Banks and Conduits.

g. RPU Upgrades. Complete replacement of existing internal hardware and software designed for installation in the existing enclosures. Upgrades shall include compatible communication equipment and all hardware required to connect new and existing sensors indicated.  Upgrades shall be backwards compatible with existing surface and weather sensors, except where sensor upgrades are shown or specified, and with existing RPUs not being upgraded.
h. Weather Sensors. Provide sensors that include all mounting accessories and connecting cables:

(1) Relative Humidity/Air Temperature Sensor, Vaisala HMP155 or approved equal.

(2) Ultrasonic Wind Sensor, Vaisala WMT700 or approved equal.

(3) Precipitation and Visibility Sensors, Vaisala PWD22 or approved equal.

(4) Capacitive Y/N Precipitation Sensor, Vaisala DRD11A or approved equal.

(5) Barometric Pressure Sensor, Vaisala PTB110 or approved equal.

i. Communications Equipment. Provide radio or cellular communication kits to include the power supply, antenna, and all mounting accessories and connecting cables required.

CONSTRUCTION METHODS

130-3.1 Accomplish pavement grooving prior to installation of surface sensors.

Coordinate with airfield maintenance personnel and lock out and turn off power to existing sensors and probes prior to demolition or installation of new equipment at the existing RPUs. Correct any damage resulting from your failure to disconnect power at no additional expense to the Department.

Run sensor lead-in and surface sensor extension cable to the handholes and the existing RPU locations as shown on the Plans.

Install 1-inch rigid steel conduit from the sensor location to the first handhole. Cut the 1-inch conduit into the asphalt base before placing the first lift of Type V asphalt. Install conduit, cables, and handholes as shown on the Plans and in accordance with  L-110 Airport Underground Electrical Duct Banks and Conduits and L‑125 Installation of Airport Lighting Systems.

Install surface sensors in the finished asphalt surface at the locations shown on the Plans using epoxy bedding and encapsulating materials in accordance with the manufacturer’s instructions. Identify sensors and calibration information by station and offset. Provide copy of installation instructions and calibration instructions to the Engineer.

Remove existing weather sensors, RPU internal hardware, and communications equipment and install new RPU and communications equipment and weather sensors at the existing locations.  Reconnect upgraded RPU to existing power supplies, surface sensors, and weather sensors.  Connect new weather and surface sensors to upgraded and existing RPUs.  This work shall be completed by a manufacturer’s representative.

130-3.2 TESTING. Ensure that splicing and connecting the cables to the RPU unit and final testing is completed by a manufacturer’s representative. Provide testing per the manufacturer’s instructions. Final acceptance per the Engineer’s approval.

130-3.3 TRAINING. After installation is complete, provide a minimum of 4 hours of on-site training by a manufacturer’s representative. Schedule training with airport maintenance personnel through the Engineer.

Provide operation and maintenance manuals for upgraded RPU and new surface sensors and weather sensors, and utilize/reference manuals during training.

METHOD OF MEASUREMENT

130-4.1 LUMP SUM. Lump sum quantities will not be measured for payment per GCP section 90.

BASIS OF PAYMENT

130-5.1 Payment will be made at the contract lump sum price for installation of upgraded and new RPUs, software, weather sensors, communication equipment, surface sensors, conduit, cables, and other components necessary to provide an operational system and accepted by the Engineer, according to GCP section 90. Asphalt cutting and filling of kerfs, all conduit, power cables, and splicing are subsidiary to this item and no additional payment will be made. The lump sum price is full compensation for removal and disposal of existing system components, furnishing all supplies, material and labor required to prepare the sites and to install all equipment and software to complete the work, including all installation, connections, testing, and commissioning work by a manufacturer’s representative.

a. Subsidiary Work.

(1) Portland Cement Concrete. Portland cement concrete is subsidiary to L-130 items requiring its use. Refer to P-610 for requirements regarding all work and materials to place Portland cement concrete. 

(2) Underground Power Cables. Underground power cables are subsidiary to L-130 items requiring their use. Refer to L-108 for requirements regarding all work and materials to install underground power cables. 

(3) Underground Electrical Duct Banks and Conduits. Underground electrical duct banks and conduits are subsidiary to L-130 items requiring their use. Refer to L-110 for requirements regarding all work and materials to install underground electrical duct banks and conduits.

(4) Handholes and Junction Boxes. Handholes and junction boxes are subsidiary to L-130 items requiring their use. Refer to L-125 for requirements regarding all work and materials to install handholes and junction boxes.

Payment will be made under:

Item L130.010.0000
Surface Sensor System – per lump sum
�MOS Recommendaion: No communication protocols or standards were identfieid in the application. If the control or communication equipment specified is internet addressable (web enable), I also recommend the owner and or its agent to develop or obtain cybersecurity options to minimize system vulnerability.





MOS Condition: Approval of the MOS request does not imply FAA endorsement of the equipment specified.


�Note to Designer: List existing RPUs to be reconnected and new RPUs to be installed:





Example:
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No. Existing RPU New RPU
(to be reconnected) (to be installed)
RPU-3 HMP155 - Air temp/humidity sensor [1) DRS511 — Surface sensor

PWD22 — Precipitation/visibility sensor
WMT700 — Wind Sensor
(1) FP2000 — Surface sensor




