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10.5 MATERIALS – TYPE 170 DETECTOR SENSOR UNITS 

Furnish detector sensor units that comply with Chapter 5 Section 1, “General Requirements,” and 
Chapter 5 Section 2, “Model 222 & 224 Loop Detector Sensor Unit Requirements,” of the 
CALTRANS “Transportation Electrical Equipment Specifications” dated March 12, 2009 with 
Erratum 1. 

 

10.6 CONSTRUCTION METHODS 

Install ATC Controllers with type 332 controller cabinets as noted in the Plans.  Comply with the 
Standard Specifications: 

 
  Page 17-37, Section 1751-3, “Construction Methods”. 
 
At each gantry location install a new cabinet foundation at a location approved by the Engineer.  

Install necessary conduits and risers for signal cabling, power, communications and grounding.  
Install a new Type 332, base mount, controller cabinet with base extender along with the ATC 
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controller and make all connections to the field equipment, driver board cabinets, communications 
system, power service, and grounding system.  Once all connections are made to the driver board 
cabinet and the new lane control sign displays, test the operations of the new type 332 controller 
cabinet and ATC controller to ensure that all programming and field connections are accurate and 
functioning properly. 

 
Prior to removing the existing 170E controller and cabinet from service, ensure that all available 

firmware and software programs are copied and saved.  Remove the existing Type 170E controller 
and cabinet and install the new Type 332 controller cabinet and new ATC Controller with the 170E 
emulation software pre-loaded.   

 
Set-up and program the field harden Ethernet switch, as addressed elsewhere in the Project 

Special Provisions and test to ensure that it is functioning properly.  Test the operation of the system 
from the Central Control Center located at the NCDOT Statewide Operations Center, 1636 Gold Star 
Dr., Raleigh, NC.  Ensure that the user can connect and operate the system from the Central Control 
Center and via a laptop standing at the controller cabinet. 

 
Return the used 170E controller and Type 170E cabinet removed from service to the Engineer and 

deliver them to the C. T. Bowers Building located at 4105 Reedy Creek Road, Raleigh, NC.  
Coordinate delivery of these devices with the Engineer. 

 
10.7 MEASUREMENT AND PAYMENT 

Actual number of “ATC Controller” furnished, installed, tested and accepted.  Payment for this 
item includes the 170E emulation software and all integration associated with providing a function 
system. ATC controller shall include the ATC controller hardware, with all required ATC Linux 
operating system and driver files in addition to the 170 Emulation software.  NCDOT shall provide 
the 170 firmware image which shall be loaded on the CPU module. 

Actual number of “Type 332, Base Mount, Controller Cabinet” furnished, installed, tested and 
accepted.   

No measurement will be made for any additional equipment listed above that is considered to be 
part of a Type 332 Controller Cabinet.  Burn-in and workshop testing of the controllers and cabinets 
are considered incidental.  

Cabinet base adapter/extenders will be reimbursed as described elsewhere in these Project Special 
Provisions. 
 
Payment will be made under: 

 
ATC Controller………… ......................................................................................................... Each 

Type 332, Base Mount, Controller Cabinet ............................................................................. Each 
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11. DRIVER BOARD CABINET 

11.1 DESCRIPTION 

Furnish a pole mounted cabinet to house the Lane Control Sign’s, Driver Boards and their 
respective Power Distribution Rack assemblies. Ensure the cabinet is designed such that the rack 
assemblies can be installed back to back so that one rack assembly represents all the lane displays on 
one side of the gantry and the second rack assembly represents all the lane displays on its 
corresponding side of the gantry.   

 

Ensure all materials meet the standards of the National Electrical Manufacturers Association, UL, 
The National Electrical Code, and the American Society for Testing and Materials. 

  
11.1 CABINET 

Provide a Type 336 aluminum cabinet with a 19” EIA rack assembly or approved equivalent.  The 
cabinet will have two doors with continuous stainless steel hinges and be gasket-sealed.  Ensure the 
cabinet is designed for mounting on the gantry’s upright support post. 

 

Ensure the cabinet is designed to accommodate a minimum of 2 (28 position) Driver Rack 
assemblies.  Additionally ensure the 1st driver rack assembly faces one door opening and represents 
all the displays on one side of the gantry.  While the 2nd driver rack assembly faces the other door 
opening and represents all the displays on the opposite side of the gantry. 

  

Ensure that the cabinet is of sufficient size to accommodate the Power Distribution Racks for the 
Lane Control Sign and such that no more than 80% of the cabinet volume is occupied.  Ensure that 
the cabinet has vents that accept standard size furnace type filters.  Size the filter tray to adequately 
house and secure the filter in place.  Ensure there are no obstructions on the interior face of the door 
to interfere with easy removal and replacement of filters. 

 
Provide an enclosure that is fabricated with unpainted, natural, aluminum.  Ensure the equipment 

cabinet enclosure shell is fitted with one (1) Corbin Number 2 Key on each door, lifting handles, and 
exhaust ports.    

 
Provide roof with slope (from side to side) at a minimum ratio of 1” drop per 2 feet. Ensure roof 

is flush with front of the door. Ensure each exterior cabinet plane surface is constructed of a single 
sheet of seamless aluminum.   

 
Provide a handle and three point latching mechanism designed to be disassembled using hand 

tools. Provide a shaft connecting the latching plate to the door handle by passing through the door 
within a bushing, bearing, or equivalent device. Provide a latching plate at least 1/8 inch thick and 
that mates securely with the lock bolt. Provide a lock bolt with a flat end (no bevel) and that has at 
least 1/4 inch of length in contact with the latching plate. 
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Ensure that the handle and lock are positioned so that the lock does not lie in the path of the 
rotating handle, as the door is unlatched and that the handle points down in the latched position. 

 
Provide door openings that encompass the full frontal area of the cabinet shell. Ensure that the 

cabinet shell is sturdy and does not exhibit noticeable flexing, bending or distortion under normal 
conditions, except that a minor amount of flexing is permitted in the main door when the cabinet is 
open. In such case, the flexing must not result in permanent deformation of the door. 

 
A police panel door is not required for these cabinets. 

 
Provide surge suppression in the cabinet and ensure that all devices operate over the temperature 

range of -40 to 185 degrees F. 
 
Arrange equipment and terminals within the cabinet so that they will not interfere with the 

entrance, tracing and connection of conductors or other cables.   Ensure all incoming and outgoing 
conductors are connected to terminal blocks.  Ensure all field terminals are readily accessible without 
having to remove equipment to gain access.  Ensure terminals are not located on the underside of 
shelf or at any other place where they are not readily visible or where they may present a hazard to 
personnel who might inadvertently touch them.   

 
Provide terminal blocks that are made of electrical grade thermoplastic or thermosetting plastic.  

Ensure each terminal block is of closed back design and has recessed-screw terminals with molded 
barriers between terminals.  Ensure each terminal consists of two terminal screws with removable 
shorting bar between them.  Ensure all terminal blocks and terminals are labeled with their intended 
functions.  Provide labels that are visible and easy to read when the terminal blocks are wired.  

 
11.2 DRIVER BOARD and RACK ASSEMBLY  

A.  Rack Assembly: 
Provide driver board rack assemblies capable of operating 28 individual driver boards. Ensure the 

driver board rack assembly a single part, self-contained module consisting of an interconnect PCB 
and anodized aluminum frame.  Ensure the aluminum rack is vented from top to bottom and includes 
latches to lock the modules in place.  Ensure the rack enclosure is secured inside the cabinet by a 
minimum of 4 captive type spring-loaded thumbscrews. 

 
Ensure the interconnect PCB shall include connectors for 28 driver boards and capable of 

operating 28 display messages.  Ensure the interconnect PCB includes terminals for all field wiring: 
120VAC controls, external photocell, and alarm signals.  Ensure all connections to the driver board 
rack assembly are accomplished through the PCB, no internal wiring shall be permitted with the 
exception of the signal cables originating from the Lane Control Cabinet and the signal cabling 
running up to the PCB located in the lane control sign. 

 
All connectors and terminals shall be identified via a silk screen identifier on the surface of the 

PCB.  Ensure the design of the rack assembly allows the PCB to be mounted vertically to facilitate 
air-cooling and prevent the collection of moisture and dust on the boards.  Ensure the driver board 
rack assembly is CSA/UL certified. 
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B. Driver Boards: 
Furnish a driver board for each message to be displayed in the lane control sign.  Ensure the drive 

boards are designed to be “rack mounted” as per industry standards 6.5” x 4.5” and will fit inside the 
supplied rack assembly.  Ensure the driver boards consist of a PCB (0.62" thick) with an aluminum 
front plate and handle as commonly used for vehicle detectors.   

 
Ensure the driver boards are designed to drive the LED's at a DC current not exceeding the 

maximum rating recommended by the LED manufacturer (20mA).  Ensure the driver boards regulates 
the drive current to compensate for line voltage fluctuations over the range of 90VAC to 135 VAC. 
The luminous output of the display shall not vary more than 1% over the voltage range and shall not 
be perceptible to the human eye. Ensure the driver boards can produce up to 25 watts of power and 
maintain a constant LED drive current regardless of outside temperature (-30°C to +40°C).  

 
Ensure the driver boards are fused protected and include voltage surge protection to withstand 

high -repetition noise transients and low- repetition high-energy transients as stated in section 2.1.6, 
NEMA Standard TS-2, 1992.  Additionally ensure the on-board circuitry meets FCC title 47, sub-part 
B, section 15 regulations concerning the emission of electronic noise.  Ensure the driver board’s 
circuitry is designed to operate with the load switches and conflict monitors associated with the 170E 
Cabinet and 2070 ATC Controller. 

 
Ensure the driver boards are designed to provide automatic dimming when connected to an 

external photocell.  In order to assure optimal legibility of the sign displays in all ambient lighting 
conditions, the system shall provide “progressive” dimming by reducing the drive current 
progressively based on the linear signal output of the photocell.  Ensure the driver board is capable of 
reducing the driver current on the display up to 90% if necessary.  Ensure the dimming circuit has a 
minimum of a 30 second delay to prevent interference caused by shadows or headlights.  Ensure the 
LED Driver current is regulated just as effectively when in the "dimmed state" and shall maintain a 
power factor > 90% and a THD < 20% over the entire dimming range.  Ensure the LED intensity 
range (fluctuation %) is user selectable to provide optimal illumination efficiency for all types of 
LED’s and colors.  Ensure the illumination range level can also be user selectable to increase or 
decrease the intensity level of the entire illumination range. 

 
Ensure the driver boards include a flashing output option with 2 flash rate options and can be 

selected to either be in synch or wig/wag mode. 
 
Ensure the driver modules are capable of providing a “confirmation” or “alarm” signal that can be 

configured for 120 VAC or 24 VDC PLC applications (sinking or sourcing type). 
 
Provide driver modules with a green LED for power status a yellow LED for dimming status and 

a red LED for alarm status. 
 
11.3 POWER SYSTEM  

A. Power Distribution System 

Furnish an AC power distribution system which includes a main circuit breaker and distribution 
breakers for equipment and convenience outlets and cabinet lighting and fan.  
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B. Surge Protection 120 VAC 

Furnish and install a 120 volt AC single phase surge protector as a precautionary measure against 
possible damage resulting from voltage surges on all incoming power lines.  In addition, the surge 
protector will remove high energy surges and block high speed transients. Provide the surge protector 
with the following specifications: 

• Peak Current: 20,000 amps (8x20 µs waveshape) 
• Occurrences: 20 times at peak current 
• Clamp Voltage: 340 Volts, Max. 
• Response Time: 5 Nanoseconds or less 
• Minimum Series Inductance: 200 microhenries 
• Continuous Series Current: 10 amps 
• Temperature Range: to -40 °F to +185 °F 

 
 
C. Surge Protection for Driver Boards and Lane Control Sign Displays 

Furnish and install a surge protector as a precautionary measure against possible damage resulting 
from voltage surges on the signal cable lines.  In addition, the surge protector will remove high 
energy surges and block high speed transients. Provide the surge protector with the following 
specifications: 

• Clamping Voltage:  200 V ±10% 
• Energy rating (Minimum):  400 J 
• Series Resistance: 30 Ω 
• Response Time (maximum): 5 ns 

 
 

11.4 CONSTRUCTION METHODS 

A. Driver board Cabinet 

Install the cabinet to the upright post of the gantry such that both doors are readily accessible.  
Furnish stainless steel hardware approved by the Engineer to secure the cabinet to the pole. Ensure 
the centers of the cabinet doors are no more than 4 feet above grade level. 

 
Install a new power feeder conduit between the service disconnect and the Driver Board Cabinet to 

supply power to the Driver Rack Assembly and internal components (lights, fan, convenience 
receptacles, etc.).  Install new 2” rigid metallic steel conduit/risers with weatherheads from the 
bottom of the Driver Board Cabinet and up the structure to the existing Lane Control Signs.  Use 90° 
sweeping elbows and LB – Type condulets to gain access into the bottom of the new Driver Board 
Cabinet.  Strap the conduit/risers to the pole so secure them in place by a method approved by the 
Engineer. 

 
Install new signal wiring between the Type 332 controller cabinet and the Driver Board Cabinet 

and between the Driver Board Cabinet and the individual Lane Control Signs and make the system 
operational. 
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Once all connections and terminations are made between the Driver Board Cabinet and the lane 
control signs, remove all existing above grade sections of 2” conduit that contained the existing signal 
cable. 

   
Return the used Driver Boards and Driver Rack Assemblies removed from service to the Engineer 

and deliver them to the C. T. Bowers Building located at 4105 Reedy Creek Road, Raleigh, NC.  
Coordinate delivery of these devices with the Engineer. 

 
 

11.5 MEASUREMENT AND PAYMENT 

Actual number of “Driver Board Cabinet” as described above furnished, installed and accepted.  
Payment includes the cabinet, cabinet installation, power distribution system, driver rack assemblies, 
surge protection and removal of the existing 2” conduit.   

No separate measurement will be made for testing, or any other equipment or labor required for 
installing the Driver Board Cabinet as described above. 

Actual number of “Driver Boards”  furnished installed and accepted.  This item includes all items 
of work associated with installing the Driver Board inside the cabinet, and testing of the system. 

All work associated with installing Conduits, Risers, 90° sweeping elbows, LB – Type condulets, 
strapping are covered elsewhere in the project Special Provisions. All work associated with installing 
signal cabling in the conduit/risers and strapping the signal cabling to the structure, including 
termination of the cables are covered elsewhere in the Project Special Provisions. 

Feeder conductors will be reimbursed as described elsewhere in these Project Special Provisions. 
 

Payment will be made under: 
 

Driver Board Cabinet……………………………………………………………………..Each 

Driver Board ……………………………………………………………………………….Each 
  

12. MESSAGE DISPLAY BOARDS 

 
12.1 DESCRIPTION 

Furnish new LED lane control sign message display boards (2 per sign) to mount inside of the 
existing lane control sign housings.  Ensure the message display boards are fabricated to fit inside the 
existing sign housing which were manufactured by Tassimco Technologies, Inc.  Contact Tassimco, 
Inc. (Mr. Conrad Di Pietro @ 800-363-5913 ext. 203) to obtain necessary dimensions for 
manufacturing the new LED lane control sign message display boards.  The outside dimensions of the 
lane control sign housing are 28 ½” (w) x 38 ½” (h) x 8” (d). 

 
12.2 MATERIALS 

Furnish message display boards that can display a minimum of 1 message and up to a maximum 
of 6 messages.   Ensure the messages are clear and legible under any lightning conditions at a 
distance of up to 1000 ft.  Ensure the message display board is modular in construction and can be 
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easily removed without the use of power tools.  No self-tapping fasteners may be used to secure the 
message board to the inside of the lane control sign and all fasteners shall be stainless steel. 

 
12.3 CHROMATICITY 

The measured chromaticity coordinates for the red, amber, green and lunar white messages shall 
conform to the chromaticity requirements of section 8.04 and figure 1 of the VTCSH Standard.  The 
chromaticity measurements shall remain unchanged over the input line voltage range of 90 VAC to 
135 VAC being feed into the driver boards. 

 
12.4 LED MESSAGE DISPLAYS 

Furnish message display boards that consist of LED's mounted on a PCB matrix with a matte 
black solder mask.  The "universal" PCB matrix shall have the capabilities to display up to 11 
messages: 1- red X, 2- green �, 3- yellow �, 4- yellow ,  5- yellow X, 6- *R3-9a, 7- *R3-5-1, 8- 
*R3-5-2, 9- *R3-5a, 10- *R3-6L, 11- *R3-6R,  (*MUTCD) graphical representation of the messages 
are shown on the plans or drawings.  The red, yellow X’s, and green � shall us a double stroke LED 
pattern and arrows messages and “ONLY” messages shall use a single stroke pattern.  The red, 
yellow X’s, green � shall have a minimum height of 18 inches (the R3-6L and 6R messages shall be 
30 inches high and the size of the housing will be 28”x38”).  Only the LED's for the required 
messages shall be installed on the display matrix (minimum one (1) message, maximum six (6) 
messages). 

 
The LED's shall be arranged in a manner to form an outline of the symbols and shall be 

distributed evenly. The maximum distance between consecutive LED's shall be 0.5 inches and shall 
not vary more than 10%.   The PCB matrix shall have a minimum thickness of .093 inches.  The PCB 
shall have a component identifier silk screen and shall be conformal coated. 

 
The red and amber LED's shall be of the latest Alln GaP Technology, the green and lunar white 

LED's shall be of the latest In GaN Technology.  The minimum nominal luminous intensity of the 
LED's shall be 6,000 mcd at 20mA.  Ensure the individual LED light sources are interconnected so 
that a catastrophic failure of a single LED will result in a total loss of not more than 5% of total 
number of LED's. 

 
There shall be no electronic components visible on the front of the display. The display face shall 

consist solely of LED's mounted on a mat black PCB.  Ensure the rear side of the PCB is protected by 
a molded polymeric back cover to seal and protect it from any possible damages.   

 
The display PCB with back cover shall fit into front door which consist of an aluminum frame 

and face lens.  The face lens shall be made of .250 inches (¼") non glare matte-finish polycarbonate 
with UV resistant surface treatment. The lens shall have light transmission properties of at least 82%.  
Ensure the entire display face shall be assembled as a one piece self-contained module that can be 
easily removed from the sign housing in less than one minute without the need for any tool. 

 
The door face shall be mounted on the sign housing on two (2) stainless steel "lift-off" type 

hinges and shall be latched using two (2) stainless steel ¼ turn link locks.  Ensure the display module 
is provided with a multi-conductor cable with an individual 2 pin connector for each message.   
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Ensure each display module is supplied with a multi-conductor cable with individual 2 pin 
connectors for each message.  Provide a new PCB terminal board with terminal strips to receive the 
multi-conductor cable.  Ensure the PCB also has provisions to terminate on barrier type terminal 
strips the new signal cable that will be originating from the Driver Board Cabinet.  Ensure the 2 pin 
connectors and terminal stripes have an engineering approved method for labeling what message is 
being displayed. 

 
12.5 CONSTRUCTION METHOD 

Remove the existing message display boards, driver cards and driver board rack assembly from 
the lane control sign housing.  Install the new PCB terminal board inside the lane control sign using 
stainless steel fasteners and install the new message display boards inside the face assembly of the 
lane control sign.  Terminate the individual 2 pin connectors for each message on the PCB terminal 
board and the signal conductors originating from the new driver board cabinet.  Label and identify all 
wires and cabling as to their intended function to aid in future servicing of the sign enclosures.  
Provide a labeling method that is approved by the Engineer. 

 
Return the used LED Display Boards removed from service to the Engineer and deliver them to 

the C. T. Bowers Building located at 4105 Reedy Creek Road, Raleigh, NC.  Coordinate delivery of 
these devices with the Engineer. 

 
 

12.6 BASIS OF PAYMENT 

 Actual number of LED message display boards as described above furnished, installed and 
accepted.  Payment includes the LED message display boards, removal of the existing message 
display boards, driver boards and driver rack assemblies and the installation of the PCB terminal 
board, termination of the cabling, and testing of the signs.   

 Payment will be based on the number of LED message display boards and the number of 
messages displayed on each board as follows: 

 

LED Message Display Board (1 Message) …………………………………………EACH 

LED Message Display Board (2 Message) …………………………………………EACH 

LED Message Display Board (3 Message) …………………………………………EACH 

LED Message Display Board (5 Message) …………………………………………EACH 

LED Message Display Board (6 Message) …………………………………………EACH 

 

13. SYSTEM SUPPORT EQUIPMENT  

13.1 DESCRIPTION 

Furnish System Support Equipment with all necessary hardware in accordance with the Plans and 
these Project Special Provisions.  Comply with the provisions of Section 1700 of the NCDOT 
Standard Specifications. 
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13.2 MATERIAL 

Prior to the 30-day Observation Period, furnish all system support equipment.   
 

Furnish new, unused equipment with test probes/leads, batteries (for battery-operated units).  
Furnish all cords and carrying cases. Furnish the following System Support Equipment: 

 
 
• fully functioning ATC Controllers with all modules as identified elsewhere in these 

Project Special Provisions 
• Driver Board Modules for the Lane Control Sign  
• Driver Board Rack Assembly for the Lane Control Sign Driver Boards 

 
 

13.3 MEASURMENT AND PAYMENT 

Actual number of “Furnish ATC Controllers” furnished and accepted. 
 

Actual number of “Furnish Driver Boards” furnished and accepted. 
 

Actual number of “Furnish Driver Board Rack Assembly” furnished and accepted. 
 

Payment will be made under: 
 

Pay Items 
Furnish ATC Controller…………. ……....…………………. ………………………...Each 
 
Furnish Driver Board…………..……… ……………………. ………………………...Each 
 
Furnish Driver Board Rack Assembly   …………….………. ………………………...Each 
 
 

14. SYSTEM TESTING  

14.1 DESCRIPTION 

 
A. General 

 
The Contractor is responsible for documenting the results of all tests and for furnishing the 

documented testing results to the Engineer.  The Contractor is responsible for correcting all 
deficiencies in performance discovered during system testing. 
 

Submit to the Engineer for review a test plan for the system testing.  The Engineer will either 
approve or indicate changes that are required for approval within forty (40) calendar days of receipt 
of the test plan.  Submit a revised test plan to the Engineer for review within forty (40) calendar days 
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following receipt of the review of the initial plan.  The review and re-submittal process described 
above will continue until the Engineer approves a final test plan.  Multiple submittals of the test plan, 
if required, will be supplied at no additional cost.  Testing will commence at a time mutually agreed 
by the Contractor and the Engineer. 

 
The Testing will be executed on the basis of the approved test plan only.  The Engineer or his 

representative will witness all tests. If any component has been modified due to system testing 
performance failure, a report must be prepared by the Contractor and delivered to the Engineer prior 
re-testing. 
 
B. On-Street Testing 

Test the system at each gantry location using software loaded on a laptop connected straight in to 
the Controllers Model 2070-2A Communications Module.  Testing will ensure that each gantry is 
wired correctly and that commands initiated through the laptop programming will cause the gantry to 
sequence properly through all of its programmed phasing sequences.  Additionally connect the laptop 
to the Ethernet Switch to ensure that proper command of the controller is maintained and established.    

Demonstrate that the controller can be programmed and manipulated through the front panel 
display of the controller.  

Submit a test plan to demonstrate these functions and capabilities to the Engineer for approval. 

 

C. Central Control Center Testing 

Test the system from the Central Control Center to ensure that communications to each gantry has 
not been effected and is operating correctly.  Demonstrate that the system will function using the 
control software as originally designed and installed. 

 

Demonstrate uploading and downloading of information to the controllers.  As a minimum show 
updating the time clocks, uploading various data pages and downloading new data to various data 
pages.  Submit a test plan to demonstrate these functions and capabilities to the Engineer for 
approval. 

 
14.2 MEASURMENT AND PAYMENT 

 
There will be no direct payment for the work covered by this section. 

 
Payment for this work will be covered in the applicable sections of these Project Special 

Provisions at the contract unit price, and will be full compensation for all work listed above. 
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15. 30-DAY OBSERVATION PERIOD 

15.1 DESCRIPTION 

Upon completion of all project work, the successful completion of all tests, and the correction of 
all deficiencies, including minor construction items, a 30-day observation period will commence.  
This observation period consists of 30 days of continuous operation of the new field equipment and 
central equipment without any failure.  The 30-Day Observation Period will be warranted by the 
payment and performance bond. The purpose of this observation period is to ensure that all 
components of the system function in accordance with the Project Special Project Provisions over an 
extended length of time. 

Complete all documentation prior to the end of the 30-Day Observation Period.  The 30-Day 
Observation Period will not be considered part of the contract time.  

Respond to failures that occur during the30-Day Observation Period within twenty-four (24) 
hours.  Correct said failures within forty-eight (48) hours. Failures that affect any of the major system 
components defined below for more than forty-eight (48) hours will suspend the timing of the 30-Day 
Observation Period beginning at the time when the failure occurred. After the cause of such failures 
has been corrected, timing of the 30-Day Observation Period will resume.  System or components 
failures that necessitate a redesign of any component and failures in any of the major system 
components exceeding a total of three (3) occurrences, will terminate the 30-Day Observation Period 
and cause the 30-Day Observation Period to be restarted from zero when the redesigned components 
have been installed and/or the failures corrected. The major system components are: 

• Type 332 Controller Cabinet 
• ATC Controller 
• Ethernet Switch 
• Lane Control Signs 
• Driver Boards 
• Driver rack Assembly 
• Emulation Software 
 

15.2 MEASUREMENT AND PAYMENT 

 
There will be no direct payment for the work covered by this section. 

 
Payment for this work will be covered in the applicable sections of these Project Special 

Provisions at the contract unit price, and will be full compensation for all work listed above. 
 
 


