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a.	Description.  This work consists of furnishing, programming, installing, and integrating a complete advanced transportation controller (ATC) for ramp metering control.  This work includes installation of the ramp metering controller unit (CU), loading software, and all appurtenances necessary to provide the freeway ramp control operations as shown on the plans, in accordance with the MMUTCD, and this special provision.

b.	Materials.  Furnish materials meeting the requirements in sections 918 and 921 of the Standard Specifications for Construction and this special provision.

1.	Furnish the following materials:

A.	ATC Type 2070 Controller.

B.	Field input/output (I/O) cable.

C.	Category (CAT) 6 cable.

D.	Manufacturer controller default software and drivers.

2.	Approved Manufacturers.  Only controller component manufacturers that are listed below can furnish the ATC Type 2070 controller.

A.	Econolite Group, Inc.

B.	Siemens Industry, Inc.

3.	Standards.  Ensure ATC materials are in accordance with the following standards:

A.	ATC 5201 v06 standard, utilizing the 2070 form factor.

B.	ATC 5202 v03.04 Model 2070 Controller Standard.

C.	ATC 5401 v02A Application Programming Interface (API) Standard for the advanced transportation controller.

D.	NTCIP.

4.	The ATC 2070 requires the following components:

A.	Chassis.

B.	Chassis blanks.  Include blanks necessary to close the back of the controller covering any unused slots.

C.	Central Processing Unit (CPU) Module must meet the following specifications:

(1)	400-megahertz (MHz) Core Speed;

(2)	Linux operating system (OS);

(3)	128 megabytes (MB) double data rate (DDR) random access memory (RAM);

(4)	16 MB flash memory;

(5)	2 MB non-volatile static random access memory (SRAM);

(6)	Five synchronous data link control (SDLC) ports;

(7)	Seven asynchronous communications interface adapter (ACIA) ports;

(8)	Four 10/100 megabits per second (Mbps) Ethernet ports; and

(9)	Two universal serial bus (USB) ports.

D.	2070-2E.  Field I/O module.  Caltrans 170/2070 cabinets, Transportation Electrical Equipment Specifications (TEES) 2009.

E.	2070-3B.  Front panel module.  8 lines by 40 characters.

F.	2070-4A.  Power supply module.  10 Amperes.

G.	2070-7A.  Dual RS232 serial ports.

5.	Cables.  Furnish cables as described.

A.	CAT-6 Cable.  Ensure one 6-foot CAT-6 screened fully shielded twisted pair (S/FTP) patch cable is included with each ATC 2070, for connecting the ATC module to the cabinet network switch.  Ensure the manufacturing CAT-6 test certification is provided to MDOT.  Ensure connectors are factory installed and tested.  Ensure the cable is outdoor rated with stranded conductors.

c.	Construction.

1.	Installation.  Mount the ATC 2070 controller within the ramp meter cabinet at the locations called for on the plans.  Mount the ATC 2070 controller within the cabinets Electronic Industries Alliance (EIA) standard 19-inch equipment rack.

2.	Programming and Testing.  The Contractor is responsible for:

A.	Labeling materials with location name and mile marker with a label maker.

B.	Loading the manufacturer’s default software and drivers on the controller or ATC card.

C.	Programming the controller for its specific ramp operation.

D.	Bench testing the controller.

3.	Connect the ATC 2070 controller to the communications network through the managed field Ethernet switch (MFES), via the CAT-6 cable.

4.	Post-Installation Testing.

A.	Develop and submit a post-installation test plan to the Engineer for approval.  The plan must describe test procedures, detail features being tested, and the expected values that demonstrate controller compliance.  Submit this plan to the Engineer at least 5 days before controller installation is finalized in the field.  The test plan must demonstrate, at a minimum, the functionality as listed below:

(1)	Demonstrate receiving inputs from the ramp’s vehicle detection sensors.

(2)	Demonstrate ramp signal phasing through a local responsive plan.

(3)	Demonstrate activation and deactivation of the enforcement light.

B.	Testing Schedule.  Test all controllers in accordance with the post-installation test plan and the project’s acceptance test plan (ATP).  Schedule and conduct the post-installation tests at a time approved by the Engineer.  Conduct the final acceptance test when the controller is fully installed, integrated, and must be witnessed by the Engineer.

C.	Reporting Requirements.  Submit shop drawings, and vendor and third-party reports verifying testing procedures, testing dates, and testing results.  The reports must document comparison of test results to the specifications detailed herein.  The reports must clearly identify any failure to conform to the specifications.

D	Include the ATC 2070 controller in the test plan as detailed in the Special Provision for Ramp Metering System Integration and Testing to verify the controller meets the minimum parameters for integration with the MDOT Advanced Traffic Management System (ATMS) Software.

5.	Complete this work in accordance with sections 819 and 820 of the Standard Specifications for Construction, as shown on the plans and as directed by the Engineer.

6.	Warranty.  Provide an ATC 2070 controller with a standard manufacturer’s warranty, transferable to MDOT.  The ATC 2070 must carry a warranty (hardware, software, and labor) of 2 years from the date of shipment with 1 year remaining at the start of burn-in.  Furnish warranty and other applicable documents from the manufacturer, and a copy of the invoice showing the date of shipment, to the Engineer prior to final written acceptance.

d.	Measurement and Payment.  The completed work, as described, will be measured, and paid for at the contract unit price using the following pay item:

Pay Item	Pay Unit

Controller, ATC 2070	Each

Controller, ATC 2070 includes installing the ramp metering controller, software, and accessories required to provide the ramp metering control operation as shown on the plans, in accordance with the MMUTCD, and this special provision.
