SECTION 905 - PROPOSAL (CONTINUED)

I (We) hereby certify by digital signature and electronic submission via Bid Express of the Section 905 proposal below, that all certifications,
disclosures and affidavits incorporated herein are deemed to be duly executed in the aggregate, fully enforceable and binding upon delivery of
the bid proposal. I (We) further acknowledge that this certification shall not extend to the bid bond or alternate security which must be separately
executed for the benefit of the Commission. This signature does not cure deficiencies in any required certifications, disclosures and/or affidavits.
I (We) also acknowledge the right of the Commission to require full and final execution on any certification, disclosure or affidavit contained in
the proposal at the Commission’s election upon award. Failure to so execute at the Commission’s request within the time allowed in the Standard
Specifications for execution of all contract documents will result in forfeiture of the bid bond or alternate security.

Bidder acknowledges receipt of and has added to and made a part of the proposal and contract documents the following addendum (addenda):

ADDENDUM NO. 1 DATED

ADDENDUM NO DATED

ADDENDUM NO DATED
Number Description

1 Revised Table of Contents; Added NTB Nos. 2812, 3599 &

3875; Amendment EBSx Download Required.

ADDENDUM NO. DATED

ADDENDUM NO. DATED

ADDENDUM NO. DATED
TOTAL ADDENDA: 1

(Must agree with total addenda issued prior to opening of bids)

Respectfully Submitted,

DATE
Contractor
BY
Signature
TITLE
ADDRESS
CITY, STATE, ZIP
PHONE
FAX
E-MAIL
(To be filled in if a corporation)
Our corporation is chartered under the Laws of the State of and the names,
titles and business addresses of the executives are as follows:
President Address
Secretary Address
Treasurer Address

The following is my (our) itemized proposal.
SP-9999-09(334)/ 109156302000
Tunica County(ies)

Revised 01/26/2016
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION
SECTION 904 - NOTICE TO BIDDERS NO. 2812 CODE; (SP)
DATE: 09/01/2020
SUBJECT: Traffic Signal and ITS Components

Bidders are hereby advised that all products selected for use on this project shall be in compliance
with 2 CFR 200.216. No telecommunication and video surveillance equipment or services shall
be manufactured by the following companies: Huawei Technologies Company, ZTE Corporation,
Hytera Communications Corporation, Hangzhou Hikvision Digital Technology Company, Dahua
Technology Company, and any subsidiary or affiliate of these entities.

The Contractor shall provide a Certification Statement that the referenced product(s) is not
manufactured by any of the following: Huawei Technologies Company, ZTE Corporation, Hytera
Communications Corporation, Hangzhou Hikvision Digital Technology Company, Dahua
Technology Company, and any subsidiary or affiliate of these entities. (as per 2 CFR 200.216)



MISSISSIPPI DEPARTMENT OF TRANSPORTATION
SECTION 904 — NOTICE TO BIDDERS NO. 3599 CODE: (SP)
DATE: 08/11/2021
SUBJECT: Standard Drawings
Standard Drawings attached hereto shall govern appropriate items of required work.

Larger copies of Standard Drawings may be purchased from:

MDOT Plans Print Shop

MDOT Shop Complex, Building C, Room 114
2567 North West Street

P.O. Box 1850

Jackson, MS 39215-1850

Telephone: (601) 359-7460

or FAX: (601) 359-7461

or e-mail: plans@mdot.state.ms.us
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION
SECTION 904 - NOTICE TO BIDDERS NO. 3875 CODE: (IS)
DATE: 12/15/2021
SUBJECT: ITS General Requirements

For this Notice to Bidders, the “Engineer” shall mean the Project Engineer and/or their designee(s)
throughout the rest of this NTB, unless stated otherwise.

Submittals

All submittals covered under this section shall be made electronically to the Project Engineer and
to the ITS Engineer, shall clearly state the project name and project number, and should be in as
few separate submittals as possible.

All products selected for use on this project shall be in compliance with 2 CFR 200.216, in addition
to all other contract requirements as outlined throughout the specifications, special provisions and
plans. No telecommunication and video surveillance equipment or services shall be
manufactured by the following companies: Huawei Technologies Company, ZTE
Corporation, Hytera Communications Corporation, Hangzhou Hikvision Digital Technology
Company, Dahua Technology Company, and any subsidiary or affiliate of these entities.

Product Data. Manufacturers’ product data including specifications/cut-sheets, design guides,
installation manuals, operating manuals, and maintenance/service manuals shall be submitted by
the Contractor for each component of the ITS system, including but not limited to cabinets,
controllers, sensors, conduit, pull boxes, hardware, and all other parts of the system selected for
installation.

The complete information for the original product data submittal shall be contained in as few
submittals as possible and be in an organized fashion.

The product data submittal shall be accompanied by a specification checklist. At a minimum,
this checklist shall clearly state the following:

1) The project name and project number

2) The date of the submittal

3) The pay item number and description

4) The part and/or model number, matching the cut-sheet

5) The manufacturer

6) A Certification Statement that the referenced product is not manufactured by any of the
following: Huawei Technologies Company, ZTE Corporation, Hytera Communications
Corporation, Hangzhou Hikvision Digital Technology Company, Dahua Technology
Company, and any subsidiary or affiliate of these entities. (as per 2 CFR 200.216)

7) Every material requirement as stated in in this Notice to Bidders and as outlined elsewhere
within this contract.
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8) A statement of whether the product complies with the requirements set forth in the

specifications, special provisions, plans and NTB. If product is not compliant, an
explanation of non-compliance shall be provided.

All subsections of a particular section may be omitted if the section heading is included, is
indicated to be not applicable, and that it is evident that all subsections being omitted are also not
applicable.

It shall be the responsibility of the Contractor to guarantee the accuracy of the checklist.

Other Submittals. The following submittals shall be required:

7)

8)

Shop Drawings

Cabinet wiring diagrams with system labeling schedule.

Site wiring/connection drawings.

Rack diagrams showing rack mounted equipment.

All documentation as described in the Project Testing Plan Requirements section below.

Project Record Drawings:

a. The purpose of Project Record Drawings is to provide factual information regarding all
aspects of the Work, to enable future service, modifications, and additions to the Work.

b. Project Record Drawings are an important element of this Work. Contractor shall
accurately maintain Project Record Drawings throughout the course of this project.

c. Project Record Drawings shall include documentation of all Work, including the
conduit locations, pull box locations, equipment locations, foundation details, setup
parameters and wiring and block diagrams.

d. Project Record Drawings shall accurately show the physical placement of the
following:

i.  Cabinets, sensors, pull boxes, and other materials installed at each site.
ii.  Conduit runs and splicing information.

e. Project Record Drawings shall show the physical placement of each system component
installed during the project at each site. Where the plan details do not depict
actual field conditions, the Contractor shall amend the construction plan as required.

Upon completion of Work, and prior to Final Acceptance, the Contractor shall prepare and

submit the final record set of Project Record Drawings. This set shall reflect the installed

Work.

Closeout Submittals - A set of Project Record Drawings shall be provided to the Project

Engineer and ITS Engineer for any items that changed or were not previously submitted,

including:

a. Project Record Drawings

b. Product Data

c. Installation Manuals

d. Operating Manuals

e. Maintenance/Service Manuals

As-Built Plans. The Contractor shall provide GPS locations of all pull boxes, splices,
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termination equipment cabinets, ITS field locations and all pole locations. The Contractor
shall record and submit the sequential footage markers from the fiber optic trunk and drop
cables for each GPS location. The Contractor shall provide scanned PDF files of all plan
sheets with pen and ink markups. The Contractor shall provide a site location inventory of
ITS devices to include manufacturer model, serial numbers, MAC addresses, and IP
addresses (as applicable) for all installed devices. All documentation will be due to the
Department a minimum of thirty (30) calendar days after the installation.

Additional Quality Assurance Measures
The project shall be constructed in such a manner as to comply with environmental regulations
and erosion control as specified in the plans and elsewhere in MDOT standard specifications.

At the completion of the Work, the site shall be cleaned, restored, grassed and otherwise stabilized
to a condition consistent with conditions before work began. This work shall be paid for under
other items of work.

All disturbed signs, guardrail, markers, fencing, and other roadway appurtenances shall be
restored. Disturbed roadway appurtenances that require complete removal and replacement will
be identified within the contract and will have separate pay items and quantities set forth for such
work.

The Contractor shall clean-up debris caused by Contractor’s activities on a daily basis as the work
progresses. This work shall be paid for under other items of work.

All work-related accidents shall be reported immediately to the Project Engineer or his/her
representative.

Maintenance and Technical Support. The supplier must provide and have a parts support system
capable of providing parts for the length of the warranty period.

Project Testing Plan Requirements

The Contractor shall conduct a Project Testing Plan as required below in addition to all other
project testing and acceptance procedures required elsewhere in the specifications and Plans.
Some specifications contain details regarding the testing for individual device types or attributes,
but this section outlines the overall testing plans for the entire project as a whole. The
Project Testing Plan shall include a series of tests on all project materials occurring at various
stages in the project. All costs associated with the Project Testing Plan shall be absorbed in
contract pay items; no separate payment will be made for any testing.

General Requirements. The Contractor is responsible for planning, coordinating, conducting and
documenting all aspects of the Project Testing Plan as detailed below and providing all required
equipment for the tests. The Engineer reserves the right to attend and observe all tests.

Each test shall be an individual and separate event for each type of test and for each type of
equipment as defined elsewhere within this NTB. The Contractor shall follow the testing
sequence as described in this NTB and shall perform the required tests on all applicable
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devices and infrastructure.

Test procedures shall be submitted and approved for each test as part of the project submittals
programs. Test procedures shall include every action necessary to fully demonstrate that the
material under test is clearly and definitively in full compliance with all project requirements.
Test procedure actions shall cross-reference to the specifications or Plans requirement that is the
subject of the test action. Test procedure actions shall cross-reference the applicable sections of
the final approved Project Submittal Compliance Form and the submittal materials for the
subject of the test action. Test procedures shall contain test setup and block/wiring
diagrams showing all materials being tested and all test and measurement equipment, with
calibration documentation, and shall contain documentation regarding the equipment
configurations and programming. Test procedures shall include checkoff blanks for each
project requirement included in that test and shall include forms for the documentation of all
measured test results.

No testing shall be scheduled until approval of all project submittals for all materials covered under
a given test and approval of the test procedures for the given test has been granted.

Unless otherwise required herein, the Contractor shall request in writing the Engineer’s approval
for each test occurrence a minimum of 14 days prior to the requested test date. Test requests
shall include the test to be performed and the material to be tested. The Engineer reserves the
right to reschedule tests if needed.

For any series of tests on different installations of a given material (e.g., different sections of cable),
the Contractor shall request in writing the Engineer’s approval for the first test occurrence of the
series a minimum of 14 days prior to the requested test date, regardless of the notification
requirements for subsequent test occurrences.

The Contractor shall provide all ancillary equipment, materials, diagnostic and test software, and
computers as required in the approved test procedures.

All test results shall be documented in writing by the Contractor in accordance with the test
procedure and submitted to the Engineer within seven (7) days of the completion of the test.
Any given test session is considered incomplete until the Engineer has approved the
documentation for that test session.

The Contractor shall provide test results documentation in electronic format and printed format (3
copies).  Electronic formats shall be provided in both PDF and Microsoft Excel or other
approved application. Printed copies shall be bound and organized by test, equipment type, and
individual unit.

e Two sets are for the Traffic Engineering ITS Department
e One set is for the Engineer

All test results shall be provided in English units of measure.
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All test results deemed by the Engineer to be unsatisfactorily completed shall be repeated by the
Contractor, following all test requirements as defined elsewhere in this NTB and contract
specifications.  This shall include a request in writing for the Engineer’s approval for the
repeated test a minimum of 14 days prior to the requested test date, unless this requirement is
waived by the Engineer. In the written request for each test occurrence that is a repeat of a
previous test, the Contractor shall summarize the diagnosis and correction of each aspect of the
previous test that was deemed unsatisfactory. Any revisions to the test procedures for a
repeated test occurrence shall meet all requirements for the original test procedures, including
review and approval by the Engineer.

The satisfactory completion of any test shall not relieve the Contractor of his responsibility to
provide a completely acceptable and operating system that meets all requirements of this project.

It is possible for the Contractor to schedule multiple test dates and revise the actual test being
performed on a particular day if; 1) the Engineer approves of the change, 2) all test scheduling
requirements above have still been met for the actual test to be performed on the date, and 3) there
is not an unreasonable change of location, time, duration, or requirement of the Engineer.

Factory Acceptance Test (FAT). FATs shall be conducted at the Manufacturer or Contractor’s
facility or at a facility acceptable to all parties prior to shipping from the factory. The goal of the
FAT is to verify that the equipment meets the requirements of the specifications. All equipment
to be utilized for this project shall be subject to tests that demonstrate the suitability of the design
and manufacturing procedures and compliance with the contract requirements, unless an exception
for a specific equipment item is granted by the Engineer. The tests shall be performed on
production units identified to be delivered under this Contract. As a minimum, a FAT is required
for each of the following project materials:

e Dynamic Message Signs

The FAT testing procedures and results for specifically identified materials shall demonstrate that
all testing requirements as outlined within the contract (standard specifications, plans, special
provisions, and notice to bidders) are met, including, but not limited to: functional/system
performance requirements, electrical requirements, data transmission/communication
requirements, safety/password requirements, environmental requirements, and interface
requirements with other components of the project system.

The Engineer reserves the right to waive FATs which are deemed to be unnecessary and reserves
the right to witness all FATs that are determined to be critical to the project. At the Engineer’s
discretion, the Engineer may be in attendance at the FAT for any units tested. The FAT for the
first three (3) units shall be conducted during the same time period and shall be completed before
additional units are produced.

The Engineer shall be notified a minimum of 45 calendar days in advance of such tests. Salary
and travel expenses of the Engineer and his/her representatives will be the responsibility of the
Department. In case of equipment or other failures that make a retest necessary, travel expenses
associated with retests for the Engineer and his/her representatives shall be the responsibility of
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the Contractor. The travel expenses shall include all costs associated with having a two-person
Engineer review team on site, including but not limited to airfare, automobile rental, lodging, and
per diem. These costs, excluding airfare, shall not exceed $500.00 per representative, per day.
These costs shall be deducted from the payments due or charged to the withholding account of the
Contractor when the project is terminated.

The vendor must complete the FAT on all remaining units on their own and submit documentation
to the Engineer that the FATs were completed. The Engineer reserves the right to randomly
attend those FAT tests.

No equipment for which a FAT is required shall be shipped to the project site without successful
completion of factory acceptance testing as approved by the Engineer and the Engineer’s approval
to ship.

Bench Test Components (BTC). The Contractor shall perform a complete BTC on the lesser of
the full contract quantity of units of equipment and materials or the number of units required as
specified in this subsection below. The quantity listed in the subsection below is a “minimum”
quantity and the Engineer reserves the right to require testing of additional quantities if the initial
testing is not deemed adequate. The Contractor shall provide the testing location and facility,
which shall be in Mississippi and within a 25-mile radius of the project limits. The test location
must be approved by the Engineer as part of the BTC test procedure submittal.

The BTC shall demonstrate that all equipment and materials are in full compliance with all project
requirements and works “out of the box” by visual inspection, setup and operation "on the bench",
functional testing of the component including manufacturer’s recommended startup diagnostics,
and testing prior to any field installation of that equipment or material. = Test results
documentation shall be provided for each equipment item and material in the full contract
quantity; test results documentation shall include the manufacturer’s serial number and the
project location ID for each item.

As a minimum, a BTC is required for each of the following project materials for quantities as
shown.

Closed Circuit Television Equipment, 4 PTZ units & 6 fixed units
Dynamic Message Sign, 2 complete units of each type
Travel Time Signs, 2 compete units

Network Switches Type A, 4 units

Network Switches Type B & F, 2 units each

Network Switches, Type C, D, & E, 1 unit each

ITS Radar Vehicle Detection Sensors, 6 units

Highway Advisory Radios, 2 units

Radio Interconnect System, 4 units of each type
Bluetooth Detection System, 6 units

DSRC devices, 6 units

Roadway Weather Information System, 2 complete units
Traveler Information Video Kiosk, 2 complete units
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e Smart Work Zone System

0 Portable CCTV station, 2 complete units

0 Non-Intrusive Vehicle Detection Devices / Portable Traffic Sensors, 4 complete
units

0 Highway Advisory Radio, 2 complete units

0 Portable Changeable Message Signs, 2 complete units

0 Portable Traffic Signal, 2 complete units

Off-the-shelf and Vendor Software, all necessary

Equipment Cabinet (Type A), 2 cabinets

Equipment Cabinet (Type B), 4 cabinets

Equipment Cabinet (Type C), 2 cabinets

Pre-Installation Tests (PIT). The Contractor shall perform Pre-Installation Tests (PIT) on all
device quantities that are not included in the BTC. The Contractor shall provide the testing
location and facility, which shall be within a 25-mile radius of the project limits or as approved by
the Engineer. The test location must be approved by the Engineer as part of the PIT test
procedure submittal. The PIT shall be a shortened version of the BTC to ensure the equipment
will power up, operate, and was not damaged during shipment. The Engineer reserves the right
to attend any PIT as desired; however, the contractor shall submit documentation of the
PITs whether the Engineer is present or not. In addition to these requirements, see the DMS,
TTS, and Fiber Optic Cable Special Provisions for more details.

Stand Alone Site Tests (SAT). The Contractor shall perform a complete SAT on all equipment
and materials associated with the field device site, including but not limited to electrical service,
conduit, pull boxes, communication links infrastructure (fiber, leased copper, wireless), cable,
poles, camera lowering devices, device communication cables, cabinet apparatus, etc. The goal of
the SAT is to verify that the equipment has been properly installed and commissioned according
to the manufacturer requirements. A SAT shall be conducted at every field device site including
communications hubs. A SAT shall be conducted for a fully installed and completed control
center in the TMC as described in the TMC modification NTB. A SAT shall be conducted for
all fiber optic infrastructure.

The SAT shall demonstrate that all equipment and materials are in full compliance with all project
requirements, are fully functional as installed, and are in their final configuration. As part of this
demonstration, SATs shall include but are not limited to the following:

- A visual inspection of the cabinet and all construction elements at the site to ensure they
are compliant with the Specifications and have no physical damage or deformities.

- The inspection of the cabinet at each site shall include the functional test of all cabinet
equipment, including circuit breaker, receptacles, fan and thermostat, lights, and door
switches.

- Verify that manufacturer documentation for each device is present.

- A measurement of the DC power supply shall be made at the cabinet when it is operating
under full load.

- Verify that all equipment has proper power, surge protector, and grounding connections.

- Inspect the integrity of all cable connections and terminations and verify that the cables are
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connected and terminated as specified in the Plans.
The SATs for each site type shall include but are not limited to the following:

e CCTV Stand Alone Site Test: Shall be conducted at the CCTV Cabinet and shall
demonstrate the complete operation of the CCTV, Network Switch, and the link(s) to any
devices that are connected to the Power Supply in the CCTV Cabinet. The SAT
shall include a 5-minute recording of each PTZ and Fixed camera showing the field of
view and video quality. Two copies of the recording shall be provided to the Engineer on
USB flash drives. The recording will start at the preset default position(s) and will
demonstrate the full zoom capabilities of the cameras, as well as the full range of the pan
and tilt functions of PTZ cameras. This recording shall be in a format playable with
Windows Media Player or pre-approved by the Engineer.

e ITS Communications HUT Stand Alone Site Test: Shall be conducted at the HUT and shall
demonstrate the complete operation of all equipment inside the HUT including Network
Switches. This also includes visual inspection of the Site elements associated with
the HUT.

e ITS Termination Cabinet Stand Alone Site Test: Shall be conducted at the termination
cabinet and shall demonstrate the complete operation of all equipment inside the cabinet
including Network Switches. This also includes visual inspection of the Site elements
associated with the termination cabinet.

e Radio Interconnect System Stand Alone Site Test: Shall be conducted from the cabinets at
both ends of the communications link (even if one end consists of existing equipment) and
shall demonstrate that the radios, the antennas, the entire link, the Network Switch, and the
transmission of video and/or data are fully operational. See Radio Interconnect Special
Provision for more details.

e Highway Advisory Radio Site Test: Shall be conducted at the HAR cabinet, antenna, and
advisory signs and shall demonstrate complete operation of recordings, transmissions, and
remote flashing beacon unit(s). See HAR Special Provision for more details.

e Fiber Optic Cable Stand Alone Site Test: Shall be conducted at each Cabinet and at each
HUB and shall include both power meter tests and OTDR tests. See Fiber Optic Special
Provision for more details.

e Conduit Detection Wire Stand Alone Site Test: Shall be conducted at each pull box and
shall demonstrate that a continuous run of conduit detection wire was installed between
pull boxes, vaults, cabinets, and structures as required.

e ITS Radar Vehicle Detection Stand Alone Site Test: Shall be conducted at the IRVD
Cabinet and shall demonstrate the complete operation, proper configuration, and
verification of detection for each lane of traffic or zone of the IRVD unit(s).

e BDS Stand Alone Site Test: Shall be conducted at the Device Cabinet and shall demonstrate
the complete operation and proper configuration of the unit(s), verify network connection
to the BDS through ping and telnet sessions from a remote PC, and confirm that the system
is fully functional by detecting Bluetooth devices at a sample rate approved by the
Engineer.

e RWIS Stand Alone Site Test: Shall be conducted at the RWIS Cabinet and shall
demonstrate the complete operation and proper configuration of the RWIS and shall verify
that the remote flashing beacon unit(s) on the warning signs are activated properly as
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specified and will de-activate automatically without renewal at preset intervals.

e SWZ Stand Alone Site Test: Shall be conducted at each device at its initial location and
shall demonstrate the complete operation and proper configuration of the device as
described in the Smart Work Zone Special Provision and NTB. At any subsequent
locations, at a minimum, a document verifying that the device is configured for the new
location shall be submitted to the Engineer.

e Kiosk Stand Alone Site Test: Shall be conducted at the device, verify all required video

layouts and displays, demonstrate all required software features, and demonstrate the
complete operation of the device and Network Switch. Refer to the Traveler Information
Video Kiosk specification for more details.
DMS & TTS Stand Alone Site Test: Shall be conducted at the Device Cabinet, verify that
all pixels are operational, verify that the sign can be controlled locally through both the
serial and Ethernet ports, and demonstrate the complete operation of the device and
Network Switch. The signs shall be delivered with and tested using default fonts and sizes
that are provided by the MDOT ATMS drivers.

The Contractor shall request in writing the Engineer’s approval for each test occurrence a
minimum of 14 days prior to the requested test date. =~ The Contractor shall arrange, at no
additional expense to the State, the attendance of a qualified technical representative of the
equipment manufacturer to attend each test until a minimum of two (2) sites of that type are
approved.

Sub-System Test (SST). The Contractor shall perform an SST on each DMS and TTS to verify
and document that all remote TTS and DMS functions and alarms are operational from the TMC.

An SST is required for at least ten percent (10%) of each of the following devices being placed for
the project, taken by a random sampling: BDS, Network Switch, IRVD, HAR, Radio, CCTV,
Video Vehicle Detection, and RWIS including beacons. The SST will require the Contractor to
demonstrate and document that all functions and alarms are operational from the TMC.

An SST is required for each Traveler Information Kiosk in the project and will require the
Contractor to demonstrate and document the features demonstrated in the Kiosk SAT using remote
access from the TMC.

An SST is required for each Smart Work Zone device in the project and will require the Contractor
to demonstrate and document the connection between the device and the central data/video
collection site. Once a Smart Work Zone device has been verified to be properly configured,
working, and communicating at its current location, the device can be utilized without further
testing. The Conditional System Acceptance Test, Burn-in period, Final Inspection, or Final
System Acceptance is not required for a device being solely utilized as part of the temporary Smart
Work Zone System. Devices moved to a new location do require verification that they are still
working as intended in the new location.

The Contractor shall coordinate the SST to be performed with the Project Engineer or designee
present. The Contractor shall provide an SST plan to the Project Engineer for review and approval
a minimum of two weeks in advance of tests being performed.
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Conditional System Acceptance Test. The Contractor shall perform a complete conditional
system acceptance test on all equipment and materials in the project. The Contractor shall not
request the conditional system acceptance test until the SATs have been satisfactorily
completed, all as-built documentation has been submitted and approved, and all other project
work has been completed to the satisfaction of the Engineer. Prior to a Conditional System
Acceptance Test, the Contractor shall provide advance notice of and written test results
documenting that the Contractor has performed a dry-run of the conditional system acceptance
test. The Engineer reserves the right to attend a dry-run test session.

The Contractor shall coordinate the CSAT with the Engineer. The Contractor shall provide a
CSAT plan to the Engineer and be approved a minimum of fourteen (14) calendar days in advance
of tests being performed. The CSAT plan shall be inclusive of steps and procedures to be
performed and scheduled times to perform test procedures.

The Contractor shall test all project systems simultaneously from the State TMC in a manner
equivalent to the normal day-to-day operation of the system. The Conditional System Acceptance
Test shall demonstrate that all equipment and materials in the network are in full compliance with
all project requirements and fully functional as installed and in final configuration, communicating
with and being controlled through the control center at the State TMC. If pre-processing systems
(e.g., edge computing) or post-processing systems (e.g., video image processing and analytics,
detection in one device triggering an alarm or event in another device, etc.) are present, these shall
be tested, verified, and documented as working as intended during the CSAT. Edge computing is
where data-handling activities, such as analysis and event-triggering, takes place near the physical
location that the data is collected.

The Engineer reserves the right to require, at no additional expense to the State, the attendance of
a qualified technical representative of the equipment and/or software manufacturers to attend any
given Conditional System Acceptance Test.

Upon completion and full approval of the Conditional System Acceptance Test for all equipment
in all phases, Conditional System Acceptance will be given and the Burn-in Period will begin.

Burn-In Period. Following the Engineer’s written notice of successful completion of the
Conditional System Acceptance Test, the entire newly installed system must operate successfully
for a thirty (30) day burn-in period. The Contractor shall be responsible for the full maintenance
of the newly installed equipment during the burn-in period. This maintenance includes all
troubleshooting and repairs as well as providing preventive maintenance that meets the equipment
manufacturer’s recommendations. However, no separate payment will be made during the burn-
in period. Successful completion of the burn-in period will occur at the end of thirty (30)
complete days of operation without a system failure attributable to hardware, software or
communications components. Each system failure during the burn-in period will require an
additional thirty (30) days of successful operation prior to being eligible for Final Acceptance
(i.e., if the initial burn-in period is thirty (30) days and there are two (2) system failures during
this time, the burn-in period would be increased to ninety (90) days).
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Burn-In General Requirements:

e Determination of a system failure shall be at the sole discretion of the Engineer.

e System failure is defined as a condition under which the system is unable to function as a
whole or in significant part to provide the services as designed. While a single component
failure will not constitute a system failure, chronic failure of that component or component
type may be sufficient to be considered a system failure. Chronic failure of a component
or component type is defined as three (3) or more failures for the same component during
the burn-in period.

e Components are defined as contract items or major material elements in a contract item.
For electrical and electronic contract items, components are defined as the complete
assembly of materials that makes up the contract item.

e Specifically exempted as system failures are failures caused by accident, acts of God, or
other external forces that are beyond the control of the Contractor. However, failure of the
contractor to respond to the repair request for that failure within 24 hours may be
considered a system failure.

e The Department will advise the Contractor in writing when it considers that a system
failure has occurred or chronic failure exists.

o If multiple system and/or chronic failures continue to occur throughout the burn-in period
due to a single component type, the Contractor may be required to replace all units of that
component type with a different model or manufacturer.

e The Contractor shall document all failures and subsequent diagnosis and repair. The repair
documentation shall include as a minimum:

0 Description of the problem

Troubleshooting and diagnosis steps

Repairs made

List of all equipment and materials changed including serial numbers.

Update of the equipment inventory where needed.

The Contractor shall provide the repair documentation to the Engineer within two

(2) days of completing the repair; failure to provide acceptable documentation as

required shall be reason to not approve the repair as complete. The Engineer will

provide acceptance or rejection of the repair and documentation within seven (7)

days of receiving the repair documentation.

0 The Engineer reserves the right to require, at no additional expense to the State, the
presence of a qualified technical representative of the equipment and/or software
manufacturers as related to the diagnosis and/or repair of any system failure.

e During the burn-in period, the Contractor shall perform incidental work such as touching
up, cleaning of exposed surfaces, leveling and repair of sites, sodding/grassing and other
maintenance work as may be deemed necessary by the Engineer to ensure the effectiveness
and neat appearance of the work sites.

e During the burn-in period, the Engineer shall maintain a “burn-in period punch list” that
contains required Contractor actions but that the Engineer does not define as a system
failure. Each burn-in period punch list action item shall be completed by the Contractor to
the Engineer’s satisfaction within seven (7) days of Contractor notification of the action
item.

e During the burn-in period, the Contractor is required to meet the following response times

O O0O0O0O0
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once notified there is a problem. A response is defined as being on-site to begin diagnosing
the problem.
0 Monday thru Friday: The Contractor shall respond no later than 9:00 a.m. the
following morning after being notified.
0 Weekends: Ifthe Contractor is notified on Friday afternoon or during the weekend,
the Contractor shall respond by 9:00 a.m. on Monday morning.

¢ During the burn-in period, the Contractor shall provide all labor, materials, equipment and
replacement parts to completely maintain, troubleshoot and repair all items installed under
this contract. No separate payment will be made for any labor, materials, equipment, or
replacement parts needed during the burn-in period.

e The overall burn-in period will be considered complete upon the successful completion of
the burn-in time periods, the Engineer’s acceptance of all repairs and repair documentation,
completion of all burn-in period punch list actions, and a final inspection as described
below.

Contract time will not cease during the burn-in period(s). Contract time for the burn-in period was
considered when determining the original contract time.

Final Inspection. Upon successful completion of the burn-in period, the entire project shall be
eligible for Final Inspection. The Final Inspection will be conducted provided the burn-in period
has demonstrated the entire system is operating successfully. The Final Inspection shall include
but is not limited to:

1. monitoring of all system functions at the State TMC to demonstrate the overall system is
operational

a field visit to each site to ensure all field components are in their correct final configuration
verification that all burn-in punch list items have been completed

verification that all final cleanup requirements have been completed

approval of final as-built documentation

el

Prior to conducting the Final Inspection, the burn-in period shall demonstrate that all requirements
defined in the specifications have been met, including, but not limited to: functional/system
performance requirements, electrical requirements, data transmission/communication
requirements, safety/password requirements, environmental requirements, and interface
requirements with other components of the system.

The Contractor shall request in writing the Engineer’s approval to start the Final Inspection a
minimum of 14 days prior to the requested start date. The Engineer reserves the right to reschedule
the start date if needed. The start date for the Final Inspection cannot be prior to the successful
completion of the overall burn-in period.

An unsuccessful or incomplete Final Inspection shall require a new Final Inspection after the
Contractor has made the necessary corrections. Up to 14 days shall be allowed for the Engineer
to conduct a Final Inspection. The presence of the MDOT ITS Engineer or his/her designee is
required during the final inspection.
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The Engineer reserves the right to require, at no additional expense to the State, the attendance of
a qualified technical representative of the equipment and/or software manufacturers to attend a
portion of a Final Inspection.

The Contractor shall be responsible for the full maintenance of all project equipment and materials
during the entire time period from the successful completion of the burn-in period until Final
System Acceptance is granted.

Final System Acceptance. Upon successful completion of the Final Inspection and all other items
of work on the project, the Engineer will grant Final System Acceptance in accordance with
Subsection 105.20 of the Standard Specifications.

Beneficial Use of Dynamic Message Signs During Construction. Each DMS shall be roadside
controllable (by sign vendor software) within 30 days of attachment to structures (visible to
motorists). The Contractor's construction schedule shall clearly identify when installation of the
signs over the roadway shall occur, and when roadside control shall be established for each sign.
The Contractor shall not install a DMS over the roadway until all ancillary and infrastructure
elements, including cabinets, controllers, conduits, cabling, etc. necessary to operate the sign are
in place and functional. Once roadside controllable, the Contractor shall display emergency,
special event, construction, safety or traveler information messages approved by MDOT, only
when requested by MDOT, at no additional cost to MDOT. Normal diagnostic messaging for the
purpose of installation and testing shall be determined by the Contractor but shall not be allowed
to the extent that excessive power consumption or distraction to motorists occurs as determined by
the Engineer. Any beneficial use of the signs to MDOT and the public prior to Final Acceptance
does not constitute MDOT acceptance or waive any Contractor testing requirements. The cost that
may be incurred by the Contractor to display messages as described above during this construction
contract shall be considered incidental and included in the cost of other items.

Warranties
The following components of the Project shall be warranted against manufacturing defects and
workmanship for a period of at least one (1) year:

e Radio interconnect system components as listed under SP 907-662-2

e Layer 2, Type A; Layer 3, Type C, Type C4, Type El, and Type E2 Network Switches;
and Network Terminal Server & Network Cellular Modem as listed under SP 907-663-5
Communication Node Hut & Hut Modifications under SP 907-664-4

Video Communication Equipment components under SP 907-665-1

Bluetooth Detection System components under SP 907-666-3

Roadway Weather Information System & Warning Signs with Flashing Beacon under SP
907-670-3

Kiosk Monitoring Camera under SP 907-671-1

Travel Time Sign under SP 907-674-1

ITS Radar Vehicle Detector under SP 907-641-2

On Street Video Equipment under SP 907-650-4;

Highway Advisory System components under SP 907-655-2;

Dynamic Message Signs under SP 907-656-1.
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The following components of the Project shall be warranted against manufacturing defects and
workmanship for a period as listed below for each respective item from the date of Final
Maintenance Release.

e Fiber Optic Cable: Ten (10) year warranty on materials and workmanship

e Traveler Information Video Kiosk: Two (2) year extended warranty on materials/hardware

e TMC Modification: Two (2) year warranty on hardware and one (1) year warranty on
software

e Type C1, C2, & C3 Network Switches: Five (5) year warranty on hardware

e Type D, E, & F Network Switches: Five (5) year warranty on hardware

The Contractor shall supply the warranties in writing with the Final Maintenance Release date
documented on them. These warranties shall cover complete replacement at no charge for the
equipment. The Contractor will be responsible for all labor, shipping, insurance and other charges
until Final System Acceptance. Equipment covered by the manufacturers’ warranties shall have
the registration of that component placed in the Department’s name prior to Final Inspection. The
Contractor is responsible for ensuring that the vendors or manufacturers supplying the components
and providing the equipment warranties recognize MDOT as the original purchaser and owner/end
user of the components from new.

During the warranty period, the supplier shall repair or replace with new material of equal or
greater kind and quality and meeting all of the applicable specifications herein, at no additional
cost to the State, any product containing a warranty defect, provided the product is returned
postage-paid by the Department to the supplier's factory or authorized warranty site. Products
repaired or replaced under warranty by the supplier shall be returned prepaid by the supplier.
During the warranty period, technical support shall be available from the Contractor via telephone
within four (4) hours of the time a call is made by the Department. If it is deemed necessary by
the Engineer, technical support shall be available from factory certified personnel of the supplier
via telephone within eight (8) hours of the time of the initial call made by the Department. During
the warranty period, updates, patches, performance improvements, and corrections to all software
and firmware used during the project shall be made available to the Department by the supplier at
no additional cost.

Training

After the Stand Alone Site Tests have been conducted but prior to Conditional System Acceptance,
the Contractor shall provide separate training sessions for each subsystem training pay item
included in the project. The training sessions may require multiple classes as noted below) and
shall accommodate from six (6) to twelve (12) personnel per class. Additional sessions for
additional personnel may be required if the make and model of the subject component is not
currently in the MDOT system.

The training must include formal classroom and "hands-on" operations training with a complete
demonstration of the configuration, operation, and capabilities of each component in the system.
The training should also consist of a hands-on demonstration of all software configuration and
functionality where applicable. Each training day shall include a mixture of classroom style
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training in equipment operations, hands-on operator training using the same models of equipment
furnished for the project, and question and answer sessions.

During the burn-in period, the Contractor shall also provide two (2) identical non-consecutive
training sessions on the maintenance of the overall system. The training shall be provided for at
least ten (10) personnel with individual copies of all training materials provided to each participant.
The training must include both classroom style training and hands-on training in the field of the
maintenance and troubleshooting procedures required for each component. Additional sessions
for additional personnel may be required if the make and model of certain components are not
currently in the MDOT system.

Prior to scheduling the training, the Contractor shall submit resume and references of the training
instructor(s) to the Engineer for approval. The qualifications of the trainers must meet, at a
minimum, the recommended qualifications of the equipment manufacturer with a minimum of
four years of experience in training personnel. If qualified personnel are not on the Contractor’s
staff, a representative of the manufacturer shall provide the training.

The training shall be provided at an agreed upon location. If training requires travel on the part of
training instructors, then the cost of travel shall be included.

The Contractor shall provide individual copies of documentation, training, and maintenance
materials for each participant. These materials shall include detailed specifications and
information pertaining to each device in the system. The documentation shall include details of
the technical and operational aspects of the completed system. This shall include operational and
maintenance manuals, system diagrams, cabling diagrams and mounting/positioning details. The
Contractor shall supply emergency contact information and necessary procedures for obtaining
vital replacement parts within a designated, agreed upon time frame.

The Contractor shall submit a detailed Training Plan including course agendas, detailed description
of functions to be demonstrated, and a general schedule to the Engineer for approval within 90
days of Contract Notice-to-Proceed. The exact date of the training shall be submitted to the
Engineer for approval at least four (4) weeks ahead of the date.

Grounding

The Contractor shall provide a grounding and lightning protection system to protect from electrical
power surges caused by lightning or disruptions in the power supply system. Ground rods, ground
conductor, lightning collectors and appurtenances shall be as detailed on the plans and as required
by these specifications.

General. All non-current carrying metal parts of the site shall be grounded according to NEC
specifications. In addition, all non-current carrying metal parts shall have a voltage potential of
zero relative to reference ground. This reference ground shall be achieved via the equipment-
grounding conductor.

Support cable, metallic cable sheaths, conduit, metal poles, pedestals, and communication building
shall be made mechanically and electrically secure and grounded. Bonding and grounding jumpers
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shall be properly sized according to the NEC and in no case shall they be smaller than a #6 AWG
copper wire. Ground pole-mounted accessories to the pole. Equipment on wood poles shall be
grounded.

Permanently ground the poles by bonding the No. 6 AWG solid copper wire to a separate ground
rod.

Metal raceways, metal enclosures of electrical devices, lighting fixtures, panelboards, and other
non-current carrying metallic parts of equipment shall be securely grounded.

Ground rods shall be installed according to plan details. A length of copper conductor shall be
attached to the ground rod, utilizing the specified grounding methods, and connected to the
grounding system. Do not ground to a permanent water system instead of the driven ground rod.
Ensure that grounding devices conform to the requirements of the NEC and NEMA.

Cabinet Grounding. A single-point grounding system shall be constructed.

All grounds for the cabinet shall be installed on the side of the building that utilities,
communication cables, and fiber enter. All earth grounds shall be connected to this point,
including the grounding system for Surge Protection Devices (SPD). All connections to SPDs
shall be made according to the manufacturer’s recommendations.

A single ground bus bar shall be mounted on the side of the cabinet wall adjacent to the power
panel for the connection of AC neutral wires and chassis ground wires.

The Contractor shall ensure that communication cables, AC power, emergency generator, and
equipment frames are connected by the shortest practical route to the grounding system. The lead
lengths from each device to the SPD shall be protected. Electrical continuity of all connections
shall be verified. All non-conducting surface coatings shall be removed before each connection is
made. Ground conductors shall be downward coursing, vertical, and as short and straight as
possible. Sharp bends and multiple bends shall be avoided in grounding conductors.

Surge Suppressor
Surge protection device (SPD) shall be provided to protect electronics from lightning, transient

voltage surges, and induced current. All SPDs shall be installed at the top and bottom of each pole
to provide reliable lightning protection. SPDs shall be installed on all power, data, video and any
other conductive circuit.

SPD for 120 Volt or 120/240 Volt Power. A SPD shall be installed at the utility disconnect to the
cabinet. The SPD at the utility disconnect shall include L-N, L-G, and N-G protection. The SPD
shall meet the requirements of UL 1449, Third Edition and be listed by a NRTL.

A SPD shall be provided where the supply circuit enters the cabinet. The SPD shall be located
on the load side of the main disconnect and ahead of any and all electronic devices and connected
in parallel with the AC supply. The SPD in the cabinet shall include L-N, L-G, and N-G protection.
The SPD shall meet the requirements of UL 1449, Third Edition and be listed by a NRTL.
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The SPD shall have a visual indication system that monitors the weakest link in each mode and
shows normal operation or failure status and also provides one set of normally open (NO)/normally
closed (NC) Form C contacts for remote alarm monitoring. The enclosure for a SPD shall have a
NEMA 4 rating

SPDs for Low-Voltage Power, Control, Data and Signal Systems. A specialized SPD shall be
installed on all conductive circuits including, but not limited to, data communication cables,
coaxial video cables, and low-voltage power cables. These devices shall comply with
recommendations from the device manufacturer.

SPD at Point of Use. A SPD shall be installed at the point the ITS devices receive 120 volt power
and connected in series with the circuits. SPDs shall be selected and installed according to
recommendation from the device manufacturer. The units shall be rated at 15 or 20 amps load and
configured with receptacles. These units shall have internal fuse protection and provide common
mode (L+N-G) protection.

SPDs shall meet the requirements of UL 497B or UL 497C, as applicable, and are listed by a
NRTL.

Solar Power Systems
The Contractor shall provide a solar power system meeting the following requirements:

1. The supplier shall provide documentation specifying approximate daily power
generation, power consumption, storage capacity, and charge rates representing an
optimal power source to the satisfaction and approval of the Project Engineer.

2. Shall include a solar controller with automatic battery temperature compensation and
automatic charging circuitry to prevent overcharging.

3. The battery back-up system chargers shall meet all specified requirements while

operating between -40 °C to +74 °C (-40 °F to +165 °F), and 95% relative humidity.

Shall include metering for voltage and charging current.

Solar panels shall be Jet Propulsion Laboratory Block-5 tested and approved.

Solar panels shall be compliant with IEC 61215 and IEEE 1262.

Solar panels shall be break-resistant and sealed.

Battery shall be maintenance-free, sealed, gel-cell.

The Contractor shall test the battery for faulty irregularities and provide documentation to

the Project Engineer stating the battery’s voltage, and resistance. The battery voltage and

resistance shall meet the manufacturer’s specifications.

ORISR

The Solar Power Systems for each site type shall include but are not limited to the following:

¢ HAR Flashing Beacons:

1. A performance design study shall be conducted and submitted for approval for
the proposed solar power system. The solar power system shall be designed on the
performance design study.

2. The solar system shall, at a minimum, operate the flashing beacons continuously at
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full power for at least three (3) days with no sunlight. This must be accomplished

without an auxiliary generator or AC power connection.

Solar panels shall have a power rating of 80-watts.

4. The Solar power system shall include a separate aluminum NEMA 3R enclosure to
house the battery. This enclosure shall be designed to provide protection from rain,
sleet, snow and corrosion.

a. The enclosure shall be constructed from 0.125 thick aluminum alloy type
5052- H32.

b. The enclosure shall be lockable.

c. The enclosure door shall include a EDPM rubber or equivalent closed-cell
gasket

(98]

Type A BDS:

1. All solar panels shall be in accordance with UL1703, or equivalent.

2. The solar cell shall have a minimum power capacity of 30 watts.

3. The battery shall provide sufficient power for all BDS component operation for
a minimum of 168 hours (7 days).

4. Should solar power be specified with the Type A BDS, the NEMA 4 enclosure shall
be sized appropriately for the solar power components.

Performance Design Study. A performance design study shall be conducted where required before

the installation of a Solar Power System. The performance design study shall include, but is not
limited to:

A e

The daily Solar Insulation data averaged on a monthly basis.

The correct Tilt Angle for the solar array.

The daily Array Output, in Amp-Hours, averaged on a monthly basis.

The total Daily Load requirement, in Amp Hours, averaged on a monthly basis.
A monthly Loss of Load Probability (LOLP) of the designed power supply.
The number of Battery Reserve Days, averaged on a monthly basis.

The monthly Average Battery State of Charge.

The statistical Interval to Loss of Load, in years.
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