2004 Specifications

SPECIAL SPECIFICATION
6007

Removing Traffic Signals

1. Description. Remove, store, and salvage traffic signals.

2. Construction. Traffic signals must remain in operation during construction until their
removal as directed. The Contractor will not be responsible for maintenance of the signals
during this period of operation.

Remove existing electrical services, pedestal poles, strain poles, mast arm pole assemblies,
luminaires, signal heads, controllers, cables, and other accessories. Remove materials so that
damage does not occur. Remove and store items designated for reuse or salvage at locations
shown on the plans or as directed.

Remove abandoned concrete foundations to a point 2 ft. below final grade. Backfill hole
with material equal in composition and density to the surrounding area. Replace surfacing
material with similar material to an equivalent condition.

Accept ownership of unsalvageable materials and dispose of in accordance with federal,
state, and local regulations.

3. Measurement. This Item will be measured as each signalized intersection salvaged. A
signalized intersection is a group of signals operated by a single controller.

4. Payment. The work performed and materials furnished in accordance with this Item and
measured as provided under “Measurement” will be paid for at the unit price bid for
“Removing Traffic Signals.” This price is full compensation for removing the various
traffic signal components; removing the foundations; disposal of unsalvageable material;
hauling; and equipment, labor, tools, and incidentals.
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2004 Specifications

SPECIAL SPECIFICATION
6011

Testing, Training, Documentation, Final Acceptance, and Warranty

1. Description. Perform or furnish testing, training, documentation, final acceptance, and
warranty on the applicable equipment or systems.

2. Testing. Unless otherwise shown on the plans, perform the following tests on the applicable
equipment or systems.

A. Test Procedures Documentation. Provide 5 copies of the test procedures and blank
data forms 60 days prior to testing for each test required on this project. Include the
sequence of the tests in the procedures. The Engineer will approve test procedures prior
to submission of equipment for tests. Conduct all tests in accordance with the approved
test procedures.

Record test data on the data forms, as well as quantitative results. Ensure the data forms
are signed by an authorized representative (company official) of the equipment
manufacturer. Submit 1 copy of the completed and signed data forms for acceptance or
rejection of the test or equipment.

B. Design Approval Test. Conduct a Design Approval Test on randomly selected units
from the prototype design manufacturing run. If only 1 design prototype is
manufactured, perform this test on that unit. If supplying multiple types of the
equipment, provide and test a sample of each type.

Certification from an independent testing laboratory of a successfully completed Design
Approval Test is acceptable. Ensure that the testing by this laboratory is performed in
accordance with the requirements of this specification. Failure of independent tests to
comply with the requirements of this specification will be grounds for rejection of any
certification.

Notify the Engineer 10 working days before conducting this testing. The Department
may witness all the tests. Perform the following tests:

1. Power Service Transients. The equipment shall meet the performance
requirements, specified in the parent specification, when subjected to the power
service transients as specified in Section 2.2.7.2, “Transient Tests (Power Service)”
of the NEMA TS 2 standard, latest edition.

2. Temperature and Condensation. The equipment shall meet the performance
requirements, specified in the parent specification, when subjected to the following
conditions in the order specified below:
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e Stabilize the equipment at -30°F and test as specified in Sections 2.2.7.3,
“Low-Temperature Low-Voltage Tests” and 2.2.7.4, “Low-Temperature High-
Voltage Tests” of the NEMA TS 2 standard, latest edition.

e  Allow the equipment to warm up to room temperature in an atmosphere having
relative humidity of at least 40%. Operate the equipment for 2 hr., while wet,
without degradation or failure.

e Stabilize the equipment at 165°F and test as specified in Sections 2.2.7.5,
“High-Temperature High Voltage Tests” and 2.2.7.6, “High-Temperature
Low-Voltage Tests” of the NEMA TS 2 standard, latest edition.

Relative Humidity. The equipment shall meet the performance requirements,
specified in the parent specification, within 30 min. of being subjected to a
temperature of 165°F and a relative humidity of 18% for 48 hr.

Vibration. The equipment shall show no degradation of mechanical structure,
soldered components, or plug-in components and shall operate in accordance with
the manufacturer's equipment specifications after being subjected to the vibration
tests as described in Section 2.2.8, “Vibration Test” of the NEMA TS 2 standard,
latest edition.

Power Interruption. The equipment shall meet the performance requirements,
specified in the parent specification, when subjected to nominal input voltage
variations as specified in Section 2.2.10 “Power Interruption Test” of the NEMA
TS 2 standard, latest edition.

C. Demonstration Test. Conduct a Demonstration Test on applicable equipment at an
approved Contractor facility. Notify the Engineer 10 working days before conducting
this testing. The Department may witness all the tests. Perform the following tests:

1.

Examination of Product. Examine each unit carefully to verify that the materials,
design, construction, markings and workmanship comply with the requirements of
the parent specification.

Continuity Tests. Check the wiring to determine conformance with the
requirements of the appropriate paragraphs in the parent specification.

Operational Test. Operate each unit for at least 15 min. to permit equipment
temperature stabilization and an adequate number of performance characteristics to
ensure compliance with the requirements of the parent specification.

D. Stand-Alone Tests. Conduct a Stand-Alone Test for each unit after installation. The
" test shall exercise all stand-alone (non-network) functional operations. Notify the
Engineer 5 working days before conducting this test. The Department may witness all
the tests.

E. System Integration Test. Conduct a System Integration Test on the complete
functional system. Demonstrate all control and monitor functions for each system
component for 72 hr. Supply 2 copies of the System Operations manual before the
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System Integration Test. Notify the Engineer 10 working days before conducting this
testing. The Department may witness all the tests.

Final Acceptance Test. Conduct a Final Acceptance Test on the complete functional
system. Demonstrate all control, monitor, and communication requirements for 90 days.
The Engineer will furnish a Letter of Approval stating the first day of the Final
Acceptance Test. The completion of the Final Acceptance Test occurs when system
downtime due to mechanical, electrical, or other malfunctions to equipment furnished
or installed does not exceed 72 hr. and any individual points of failure identified during
the test period have operated free of defects as required in Article 2.G.5.

Consequences of Test Failure. If a unit fails a test, submit a report describing the
nature of the failure and the actions taken to remedy the situation prior to modification
or replacement of the unit. If a unit requires modification, correct the fault and then
repeat the test until successfully completed. Correct minor discrepancies within 30 days
of written notice to the Engineer. If a unit requires replacement, provide a new unit and
then repeat the test until successfully completed. Major discrepancies that will
substantially delay receipt and acceptance of the unit will be sufficient cause for
rejection of the unit.

If a failure pattern develops in similar units within the system, implement corrective
measures, including modification or replacement of units, to all similar units within the
system as directed. Perform the corrective measures without additional cost or extension
of the contract period.

1. Consequences of Design Approval Test Failure. [f the equipment fails the
Design Approval Test, correct the fault and then repeat the Design Approval Test
until successfully completed.

2. Consequences of Demonstration Test Failure. If the equipment fails the
Demonstration Test, correct the fault and then repeat the Demonstration Test until
successfully completed.

3. Consequences of Stand-Alone Test Failure. If the equipment fails the Stand-
Alone Test, correct the fault and then repeat the Demonstration Test until
successfully completed.

4. Consequence of System Integration Test Failure. If the equipment fails the
System Integration Test, correct the fault and then repeat the Systems Integration
Test until successfully completed.

5. Consequences of Final Acceptance Test Failure. If a defect within the system is
detected during the Final Acceptance Test, document and correct the source of
failure. Once corrective measures are taken, monitor the point of failure until a
consecutive 30 day period free of defects is achieved.

If after completion of the initial test period, the system downtime exceeds 72 hr. or
individual points of failure have not operated for 30 consecutive days fiee of
defects, extend the test period by an amount of time equal to the greater of the
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downtime in excess of 72 hr. or the number of days required to complete the
performance requirement of the individual point of failure.

Training. When required on the plans, provide a minimum of 24 hr. of instruction to 10
designated personnel in the operation and maintenance procedures of equipment or systems
installed. Provide the training during installation, testing, and integration. Provide the
training through practical demonstrations, seminars, and other related technical procedures.

Furnish a training session agenda, a complete set of training material (manuals and
schematics), and the names and qualifications of proposed instructors for approval 60 days
before the training. Provide a training location. Provide 1 copy of the course material for
each person. Provide training in the following areas of interest and as shown on the plans:

e The “Hands-on” operation for each type of equipment.

e Explanation of all system commands, their function and usage.

¢ Required preventative maintenance procedures.

e All equipment servicing procedures.

e System “troubleshooting”/problem identification procedures.

Documentation. Provide “as-built” documentation for the entire system and all of its

individual components. Supply 1 mylar reproducible copy of the wiring diagrams. Supply 3
copies of the following in a manual for each equipment component:

e Complete and accurate schematic diagrams.
e Complete and accurate cabinet, enclosure, and building wiring diagrams.
o Complete installation procedures.

e Complete performance specifications (functional, electrical, mechanical and
environmental) on the unit.

e Complete parts list including names of vendors for parts not identified by universal part
numbers such as JEDEC, RETMA, or EIA.

e  Pictorial of component layout on circuit board.
o Complete maintenance and trouble-shooting procedures.
e Complete stage-by-stage explanation of circuit theory and operation.

o Complete and detailed system operations manuals.
Furnish additional information as shown on the plans.

Final Acceptance. Final acceptance is made when all work is complete, the system has
successfully completed all test requirements, and the Engineer, in writing, accepts all work
for the work locations in the Contract in accordance with Item 5, Article 8, “Final
Acceptance.” Final acceptance relieves the Contractor from further Contract responsibilities.

Warranty. Guarantee equipment furnished and installed to perform according to the
manufacturer’s published specifications. Warrant equipment against defects or failure in
design, materials, and workmanship in accordance with the manufacturer’s standard
warranty. Supply equipment with no less than 95% of the manufacturer’s warranty
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remaining on the date that equipment invoices are submitted for final payment. Any
equipment with less than 95% warranty remaining will be rejected.

The Contractor shall warrant or guarantee all such electronic, electrical, and mechanical
equipment, materials, technical data, and products furnished and installed for a period of 1
year after final acceptance of the project by the Department. The Contractor’s warranty or
guarantee shall provide for the “on-site” repair or replacement, at the Contractor’s option,
within 2 working days and at no cost to the Department.

Once the Contractor’s warranty or guarantee expires, assign to the Department any
manufacturer’s standard warranty or guarantee coverage still remaining on all such
electronic, electrical, and mechanical equipment, materials, technical data, and products
furnished for and installed on the project. Repair or replace defective equipment, at the
manufacturer’s option, at no cost to the Department.

Measurement and Payment. The work performed, materials furnished, equipment, labor,
tools, and incidentals will not be measured or paid for directly, but will be considered
subsidiary to bid items of the Contract.
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