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USE WITH 2006 STANDARDS.

Use this SSP when specifying In‑Roadway Warning lights.  Use this SSP with SSP 86‑010, 86‑020, 86‑080, 86‑130, 86‑140, 86‑150, 86‑190 and 86‑440 if no other electrical work is included in the project.

10‑3. __  IN‑ROADWAY WARNING LIGHTS

The Contractor shall furnish and install In‑Roadway Warning Lights (IRWLs) in accordance with Section 86‑1.02, "Regulation and Code," of the Standard Specifications, the details shown on the plans, and these special provisions.

2.  Edit to include type of activation system and type of power required.

GENERAL

IRWL systems shall consist of the following:

A.
Light emitting diode (LED) light sources.

B.
Service equipment enclosures.

C.
IRWL equipment enclosures.

D.
Service.

E.
Pedestrian activation equipment.

3

IRWL systems shall be rated at 120 V(ac), 60 Hertz (Hz), from 12 V (dc) to 24 V (dc), with a maximum rating of 10 W.

4

IRWL units shall be designed for mounting onto a base plate assembly installed in the pavement or a base can assembly mounted on the pavement.  IRWLs shall be moisture and corrosion resistant.

5

A Certificate of Compliance for IRWLs shall be furnished to the Engineer in accordance with Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications.

6

LED LIGHT SOURCE 

LED light sources shall consist of a housing, base plate, refractor and lens.  LED light sources shall utilize aluminum indium gallium phosphate (AlInGaP) technology and shall be the ultra‑bright type rated for 100,000 hours of continuous operation from ‑40ºC to +74ºC.  The LED color shall be yellow with a peak wavelength from 590 nanometers to 600 nanometers.  LEDs shall have a 30( viewing angle.  Luminance of each IRWL shall be a minimum of 650‑foot lamberts measured in accordance with California Test 606.

7.  Use as required for service equipment enclosure.

SERVICE EQUIPMENT ENCLOSURE

Service equipment enclosures shall be in accordance with Section 86‑2.11, "Service," of the Standard Specifications.  Service equipment enclosures shall be designed for outdoor use, and have a dead front panel and hasp for padlocking the cover.  Painting of service equipment enclosures shall be in accordance with Section 86‑2.16, "Painting," of the Standard Specifications.

8.  Use for IRWL equipment enclosure.

IRWL EQUIPMENT ENCLOSURE 

IRWL equipment enclosures shall be Type G controller cabinets, and shall be in accordance with Section 86‑2.11, "Service," of the Standard Specifications.  The IRWL equipment enclosure shall be designed for outdoor use and have a dead front panel and hasp for padlocking of the cover.  Painting of IRWL equipment enclosures shall be in accordance with Section 86‑2.16, "Painting," of the Standard Specifications.

9

IRWL equipment enclosures shall contain a power supply, controller unit compatible with IRWL operation, flasher unit, circuit breakers, terminal blocks, wiring, and electrical components for operation of the IRWL system.

10

Flasher units for IRWLs shall be installed in IRWL equipment enclosures.  Flasher units shall indicate when the IRWL is activated.  The flash rate shall be between 50 and 60 flashes per minute.  The flash rate and period for the IRWL shall conform with Chapter 4L of the California MUTCD.  The flash rate shall conform to the requirements in Section 8.3.3 of the National Electrical Manufacturers Association Standards Publications No. TS‑1 "Traffic Control System."  The minimum pedestrian crossing time shall be based on a walking speed of 4 feet per second.

11*.  Designer should specify type of service required (AC power or solar power)  Use Paras 11, 12 and 13 for AC power, and delete Paras 14 thru 20.

SERVICE

AC Power

Electrical service installation shall be in accordance with the requirements of the serving utility and Section 86‑2.11, "Service," of the Standard Specifications.

12

Barrier type terminal blocks shall be rated at 10 A, 600 V, and shall be molded from phenolic or nylon material, and shall have plated brass screw terminals and integral type marking strips.  Each terminal position shall be have a permanent printed, or engraved label.  Labels shall conform to the designations on the IRWL equipment enclosure wiring diagram provided by the manufacturer.  Equipment installed inside IRWL equipment enclosures shall be labeled.  Terminal blocks, circuit breakers, and a power supply shall be Underwriter Laboratories (UL) approved.

13

IRWL systems shall operate from a nominal supplied voltage, 120 V (ac) ( 5 percent, 60 Hz inputs.  Branch circuit breakers shall be 10 A and a minimum of 5 branch circuit breakers shall be installed inside the IRWL equipment enclosure to control ac power entering the enclosure.

14.  Use Paras 14 thru 20 for photovoltaic power IRWL if no AC power is available.

SERVICE

Photovoltaic Power

The Contractor shall furnish a photovoltaic system to energize the IRWL system consisting of solar module arrays, batteries, a voltage controller and associated components.  The photovoltaic system shall be designed to operate from 12 V (dc) to 24 V (dc).  The IRWL system shall be capable of operating for 8 days in low light conditions.

15

Photovoltaic systems shall be mounted on a 10‑foot or 20‑foot pole.  Poles shall be in accordance with Section 86‑2.04, "Standards, Steel Pedestals and Posts," of the Standard Specifications.  The solar module mounting angle setting shall be in accordance with the manufacturer's recommendation.  Photovoltaic systems shall be designed to withstand winds of 80 mph.

16*.  Edit to list number of days required.

Submittals

Submittals for photovoltaic systems shall be in accordance with Section 86‑1.04, "Equipment List and Drawings," of the Standard Specifications.  Submittals shall be delivered to the Engineer ___ days after approval of the contract.  The Engineer shall be allowed ___ days to review the submittals.  In the event the Engineer fails to complete the review within the time allowed, and if, in the opinion of the Engineer, completion of the work is delayed or interfered with by reason of the Engineer's delay in completing the review, the Contractor will be compensated for resulting losses, and an extension of time will be granted, in the same manner provided in Section 8‑1.09, "Right of Way Delays," of the Standard Specifications.

17

Submittals for photovoltaic systems shall include:

A.
UL certification.

B.
A Certificate of Compliance for the photovoltaic system shall be furnished in accordance with Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications.

C.
Calculations for determining the battery and solar panel sizing in accordance with the formula established by Sandia National Laboratory, including a minimum solar array to load ratio of 1.2:1.  Insulation for photovoltaic systems shall be based on National Renewable Energy Lab (NREL) Solar Radiation Data Manual.

D.
Certified test reports from an independent laboratory of the photovoltaic system prepared in accordance with NREL/TP‑520‑27031 for an array to load ratio below 2.5:1.

E.
System description of the IRWL and photovoltaic system.

F.
Block diagram for the IRWL and photovoltaic system.

G.
Theory of operation for the IRWL.

18

Documents

Parts lists and instructions for operating, maintaining and servicing the photovoltaic system shall be delivered to the Engineer.

19

Batteries

Batteries shall be 12 V type, 65 A‑h maximum, and shall be easily replaced and commercially available.  As a minimum, batteries shall be maintenance free, sealed, gel cell or Absorbed Glass Matt, deep cycle, and heavy duty.  Batteries shall be 100 percent recyclable.  Batteries shall be certified by the manufacturer to operate over an ambient temperature range from ‑25ºC to +75ºC.  Batteries shall be provided with interconnected wiring, connection harness and corrosion‑resistant mounting trays and brackets appropriate for the cabinet into which they will be installed.  Battery terminals shall be covered and insulated to prevent accidental shorting.

20

Controllers

Controllers shall be designed specifically for solar applications.  The controller shall regulate the batteries from being over‑charged, and disconnect the battery in the event of a voltage drop below 10 V.  Controllers shall be rated from 6 A to 30 A for either 12 V (dc) or 24 V (dc).

21.  Edit as required. Designer should delete Paras 14 thru 20 if pedestrian push button is used.

PEDESTRIAN ACTIVATION SYSTEM

Pedestrian activation systems shall be either manual or automatic.  Manual systems shall consist of a standard Pedestrian Push Button (PPB) assembly, post and push button.  PPB assemblies shall be in accordance with Section 86‑5.02, "Pedestrian Push Button Assemblies," of the Standard Specifications.

22.  Edit as required.  Designer should delete Para 21 if optical beam for automatic pedestrian activation device is specified. 

Automatic pedestrian activated devices shall be actuated through an automatic activation infrared beam interruption detection device or equal.  Automatic systems shall be installed at each side of the crosswalk entrance zone.  Optical beam sensors shall automatically activate the system upon interruption by a pedestrian entering the crosswalk within the detection beam.  Automatic activation systems shall not re‑activate the system when a pedestrian exits the crosswalk.  The Contractor shall furnish and install an override feature (such as a button for the pedestrian to push) to bypass the system in case the automatic detection device fails.  The Contractor shall furnish and install automatic activation system devices in accordance with manufacturer's specifications.  Automatic systems shall be capable of activating the IRWL for every pedestrian using the crosswalk, and be functional 24 hours a day, 7 days a week.

23.  Edit as required.  Designer should delete Para 22 if pedestrian pads for automatic pedestrian activation device are specified.

Pedestrian activated pads shall be actuated through a metal sensitive pad, installed by the Contractor at the crosswalk, as shown on the plans and as recommended by the manufacturer.  Automatic systems shall be installed at each side of the crosswalk entrance zone.  Pedestrian pad sensors shall automatically activate the system upon interruption by a pedestrian entering the crosswalk between the detection devices.  Automatic activation systems shall not re‑activate the system when the last pedestrian exits the crosswalk.  The Contractor shall furnish and install the automatic activation system devices of approximate length to fit the detection area of the sidewalk at the crossing, as shown on the plans, and without interfering with curb ramps or the access to the curb ramps.  Automatic systems shall be capable of activating the IRWL for every pedestrian using the crosswalk, and be functional 24 hours a day, 7 days a week.

24.  Edit as required.  Designer should specify/edit installation method pertaining to IRWL units.

INSTALLATION 

Unless otherwise shown on the plans, the IRWL unit shall not extend more than 3/4 inch above the pavement surface.  The trenching method shall be in accordance with Section 86‑2.05C, "Installation," of the Standard Specifications.  IRWLs shall be installed in accordance with the manufacturer's specifications.

25

Conduit shall be installed in conformance with the requirements of Section 86‑2.05C, "Installation," of the Standard Specifications.

