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NOTICE OF REQUEST FOR QUALIFICATIONS (RFQ)

NOTICE IS HERBY GIVEN that sealed Statements of Qualifications (SOQ) from Adaptive Signal
Control Technology (ASCT) vendors will be received by the City of Franklin for its ASCT
Implementation Project at the City of Franklin Engineering Department, located at City Hall, 109
3rd Avenue South, Suite 142, Franklin, Tennessee 37064 until 4:00 PM (CST), September 20,
2016. Documents referenced herein and not specifically included in this RFQ are on file and
available for examination at the City of Franklin Engineering Department or on the City of Franklin
website at the following link:

http://www.franklintn.gov/what-s-new/business-opportunities-with-the-city

The envelope containing the SOQ must be sealed and contain the words “Statement of
Qualifications for ASCT Vendor Services — City of Franklin ASCT Implementation — TDOT PIN
116144.01; COF Contract No. 2016-0256.”

Each SOQ received must be in accordance with the format and information provided within the
Request for Qualifications (RFQ) package. Any submittal that does not conform in all material
respects to what is required in the RFQ will be considered non-responsive. Statements of
Qualifications (SOQ) received more than ninety-six (96) hours, excluding Saturdays, Sundays,
and holidays, before the time set for submittal of qualifications, as well as any SOQ received
immediately after the time set for submittal of qualifications, shall not be considered and will be
returned unopened.

The City of Franklin, Tennessee reserves the right to waive any irregularities in any submittal and
to reject all submittals and re-advertise or cancel the project in its entirety, at its sole discretion.
The City of Franklin will not be responsible for any cost incurred by any vendor submitting a SOQ
or responding to this notice.

The City of Franklin is an equal opportunity, affirmative action employer, drug-free with policies of

non-discrimination on the basis of race, sex, religion color, national or ethnic origin, age, disability,
or military service.
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NOTICE OF INTEREST FORM

In addition to invitations issued to prospective respondents, public notice will be published in the
following newspapers: the Tennessean, the Williamson Herald, and posted to the City of
Franklin’s website to solicit additional responses from any other interested, qualified vendors.

There may be one (1) or more addendums to this Request for Qualifications (RFQ). If your
company desires to receive copies or notices of any such amendments, you must provide the
information requested below to the Engineering Department. Please send this information to the
attention of Mr. Jonathan Marston, Assistant Director of Engineering, (615) 791-3218,
jonathan.marston@franklintn.gov. The Engineering Department will send addendums only to
those firms that complete and return this form in a timely manner. The return of this requested
Notice of Interest Form may be made by email only.

RFQ Reference City of Franklin Adaptive Signhal Control Technology (ASCT)
Implementation Project — TDOT PIN 116144.01; COF Contract No.
2016-0256

Company Name

Mailing Address

(City) (State) ZIP)

Telephone Number

Fax Number

Contact Person

E-Mail Address

Addendums will be issued via email only. Any alteration to the documents by the respondent
may be grounds for rejection of the SOQ or cancellation of any subsequent award.
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PROPOSED TIMETABLE

The following proposed timetable is for planning purposes only. The City of Franklin will make
every attempt to comply with the times and dates set forth in this table but reserves the right to
adjust this timetable as required during the course of the Request for Qualifications (RFQ)
process.

RFQ Advertised August 14, 2016
Last Day for Written Questions September 9, 2016
Final Addendum(s) Issued September 14, 2016
Receive Final SOQ September 20, 2016
Interview Short Listed Vendor(s) October 2016
Present Final Recommendation to the BOMA November 2016

The Statement of Qualifications (SOQ) must be received by the City of Franklin before 4:00 PM
(CST), September 20, 2016. SOQ must be responsive to the requirements of the RFQ. Failure
to do so will render the submittal as non-responsive.

Five (5) hard copies and one (1) electronic copy of the SOQ must be submitted to:

Engineering Department

City of Franklin, TN

109 3rd Avenue South, Suite 142
Franklin, TN 37064

SOQ must be submitted in strict compliance with the instructions included in the RFQ. Upon
receipt, the SOQ shall become the property of the City of Franklin, without compensation to the
responding vendor for disposition or usage by the City of Franklin at its sole discretion.

INQUIRIES

Any and all questions related to this RFQ shall be submitted via email to Mr. Jonathan Marston,
Assistant Director of Engineering at jonathan.marston@franklintn.gov. All questions must be
received prior to 5:00 PM, September 9, 2016. Any official clarifications, answers or positions
given by the City of Franklin will be issued in the form of a written addendum and distributed to all
vendor that have submitted a completed Notice of Interest Form.
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REQUEST FOR QUALIFICATIONS (RFQ) PROCESS INFORMATION

Methodology

Selection for the award of this Adaptive Signal Control Technology (ASCT) vendor services
contract (TDOT PIN 116144.01; COF Contract No. 2016-0256) is expected to be done in a two
(2) step process. The first step will be to review and evaluate the Statements of Qualifications
(SOQ) based on how well the vendor complies with the specifications, system requirements, and
the vendor's explanation of how their ASCT meets the requirements listed in the System
Requirements Matrix. Recent (e.g. within five (5) years) deployments and success of ASCT
implementation within the United States and those that are similar in nature, magnitude, and
complexity to the Cool Springs area will also be taken into account in the selection process. The
second step will involve short-listing ASCT vendors based on the above criteria and a formal
presentation and question & answer process.

All RFQ requirements must be met, or capable of being met by the responding vendor, or is SOQ
will be disqualified as being nonresponsive.

Proposal Format

In order to standardize and simplify the qualification statements for comparison and evaluation of
the responding ASCT vendors, all submittals must be organized in the manner set forth herein.
All information and materials for stating adherence to the specifications and requirements shall
be provided under a single cover. The SOQ package shall be submitted on 8.5” x 11" paper,
double-sided.

Section 1 (2 Pages Max): Title Page and Letter of Interest. The Title Page should identify the
project, the name of the vendor, the name of the ASCT software, and the primary contact,
including address, telephone number and email address for correspondence.

Section 2 (5 Pages Max): This section will state adherence to the technical specifications with
specific descriptions and statements for the ASCT and the vendor’s compliance with the technical
specifications. The description of the ASCT and vendor statements shall be numbered and
referenced to the specific sections of the technical specification of this RFQ.

Section 3 (System Requirements Matrix Form): This section shall state conformance of the
ASCT to each system requirement per the System Requirements Matrix, which is found in this
RFQ

“Comply” column: The vendor shall state if the ASCT complies with each requirement in
the following manner:

Y = Fully Compliant with Requirement

N = Not Compliant with Requirement

D = Requirement Under Development & Testing — Not Currently Deployed
“Vendor Response” column: A brief response statement shall follow the compliance “Y,
N, or D letter” to describe the ASCT compliance, non-compliance, or current development,

including a date that the requirement will be fully tested and offered with the ASCT
software, if not currently offered.
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“Verification Method” column: The vendor shall state the verification or testing method
that shall be used to test each requirement for compliance. The following verification
methods, which are described below, shall be stated:

o Demonstration: used for a requirement that the system can demonstrate without
external test equipment.

e Test: used for a requirement that requires some external test equipment (i.e. logic
analyzer, volt meter, etc.) The test and required equipment shall be clearly
documented in the procedure.

¢ Analyze: used for a requirement that is met indirectly through a logical conclusion
or mathematical analysis of a result. For example: algorithms for calculation of
headway, setting of “late” flag, or generation of priority request.

e Inspection: used for verification through a visual comparison. For example:
quality of welding may be done through a visual comparison against an in-house
standard

Additional information for the System Requirements, including the ASCT Concept of
Operations for the requirements can be found in the full System Engineering Analysis at:

http://www.franklintn.gov/what-s-new/business-opportunities-with-the-city

Section 4 (2 Pages Max): Include a project deployment plan that describes the proposed
schedule for implementing the ASCT, after all necessary vehicle detection has been fully
constructed and accepted. The project plan shall include any concurrent activities that can be
started during detection installation to lessen the time of ASCT deployment.

Section 5 (3 Pages Max): Provide three (3) case histories or recently completed (e.g. within five
(5) years) projects of the deployed ASCT software, including direct client/government reference
information. The case histories shall include a summary of the before/after studies that were
preformed, including the measurements of effectiveness (MOES) that were used to measure the
performance of the ASCT (i.e. travel time, number of stops, total intersection delay, etc.)

The SOQs shall be graded based on responses and compliance to these sections and the content
of this RFQ. The SOQ grading shall result in a short-list of ASCT software, as necessary, to move
to the next step of the ASCT selection process. The short-listed vendors shall be responsible for
a presentation on their software and a question & answer session following the presentation. The
presentation/interview process shall be no longer than sixty (60) minutes.
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DATE: 08/01/2016

Technical Special Provision for City of Franklin ASCT Implementation RFQ
TDOT PIN: 116144.01, COF Contract No. 2016-0256

The Adaptive Signal Control Technology (ASCT) project has gone through a rigorous Systems
Engineering Analysis (SEA) process with City of Franklin and its stakeholders to identify needs
and objectives of the various corridors within the City of Franklin (COF), and in particular the
corridors identified in this Request for Qualifications (RFQ). Those needs and objectives identified
in the Concept of Operations (ConOps) portion of the SEA document have been processed into
System Requirements of the ASCT for this project.

The interested ASCT vendors, who are submitting a Statement of Qualification (SOQ) on this
system, are required to give true responses to how their adaptive algorithm complies, does not
comply, or is in development/testing for each system requirements stated within this RFQ
Technical Special Provision (TSP) and Requirements Matrix attached to this document. If the
ASCT vendor algorithm is in development or testing for any particular requirement, the ASCT
vendor shall state timeframes for full deployment of the particular function to meet the
requirement.

The ASCT vendor shall adhere to all Tennessee Department of Transportation (TDOT) standards
and specifications, as applicable, and all City of Franklin Supplemental ITS specifications where
applicable.

ADAPTIVE SIGNAL CONTROL SOFTWARE

1.0 Description.

This work shall consist of furnishing, installing, testing and assisting in the maintenance of
Adaptive Signal Control Technologies (ASCT). The ASCT shall consist of a full adaptive signal
control software that shall operate at the City of Franklin Traffic Operations Center (TOC) in
accordance with requirements set forth in these specifications.

Vehicle detection for ASCT will be furnished and installed by a signal installation contractor
through a low bid procurement method. The vendor shall also assist in finalizing vehicle detection
construction plans currently being developed by the ASCT consultant. The ASCT vendor
assistance will consist of guiding the final placement of detection technology that adheres to the
SEA system requirements, while addressing all other requirements needed for the adaptive signal
algorithm to operate optimally. These vehicle detection construction plans will be the basis for a
low-bid signal installation contractor to furnish and install any additional vehicle detection devices
that are required by the selected ASCT vendor. It is envisioned that the detection installation work
shall require no more than ninety (90) to one hundred twenty (120) days to complete.

It is expected that the ASCT vendor will be working to configure the ASCT and various
intersections while the detection installation contractor is completing their work. The ASCT vendor
will be required to coordinate with the vehicle detection contractor for any detection zones and
placement needed during installation and configuration of the vehicle detection devices, in order
for the ASCT software to operate optimally.
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2.0 Adaptive Signal Control Software.

The adaptive signal control software shall be a commercially available, off-the-shelf, previously
installed, tested and proven adaptive control software. The software shall be designed to monitor
traffic flows and automatically adjust traffic signal timings on a second-by-second basis to
significantly reduce travel time, minimize environmental impact, and provide economic benefits
by reducing vehicle stops, and the wasted fuel and time associated with extended stopping. The
software shall provide a rapid response to changes in traffic conditions and shall vary signal timing
on a cycle-by-cycle basis. The software shall be a “real-time” adaptive control system that can
change timing strategies with changes in traffic conditions. Changes to splits, offsets, and cycle
lengths shall be made in response to traffic currently approaching or departing an intersection as
measured in real-time by vehicle detection that is acceptable to the COF and as outlined in the
requirements.

The software shall be configured as a centralized system, and controlled from the COF TOC. As
such, if required, the software system shall require its own Microsoft Windows® based central
server for control of the adaptive functions and communications. The City of Franklin currently
has an Enterprise Agreement with Microsoft that provides the enterprise version of SQL to the
City at no additional cost. If not utilizing SQL, which must be approved by the City of Franklin,
the vendor shall be responsible for providing the appropriate servers and server database
software and licensing needed for the adaptive software.

This work also includes integration of the ASCT, training and maintenance of the system for a
period set forth in the requirements. The ASCT vendor shall provide design guidance in any
additional detection needed for optimizing the ASCT algorithm within parameters set forth by the
COF. Acceptable detection types can be found in the System Requirements matrix.

The System shall be integrated with the current central signal control software. The existing
central software shall recognize that the signal controller is under Adaptive Signal Control, and
shall not be able to send commands to the controller while under adaptive control. The existing
central software shall be able to provide a screen that allows the user to upload/download the
Adaptive stage-to-phase mapping table to the SEPAC controller.

Existing System. The Engineering Department currently has a central signal system called
TACTICS that is accessed by Department personnel for the operation and maintenance of the
signal system. The ASCT shall not affect the operation of TACTICS and shall not inhibit
upload/download of signal timing parameters, signal controller status or any controller logs
currently logged by TACTICS.

The field equipment consists of Siemens Eagle M52 EPAC signal controllers, and the new ASCT
system must be able to integrate with the existing equipment. No additional field equipment for
ASCT operation shall be installed in the field cabinet without prior approval of the Engineer.

The current system communicates over a fiber optic IP Ethernet system, with all field controllers
connected using the Ethernet port of the signal controller. The ASCT software installed under this
project must be capable of performing all required functions using IP Ethernet communication
protocols on the existing signal controller equipment, and through the existing field Ethernet
switches.

2.1 ADAPTIVE CENTRAL OPERATION & MANAGEMENT SOFTWARE.
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The software shall be centrally housed and under control of the COF for operation and
maintenance. The software shall consist of server application and database software installed on
vendor provided servers, as necessary, for proper operation of the adaptive signal control
software. If a separate communications server is required by the ASCT software provider, it must
be connected via a high-speed LAN (10/100/1000 or faster) and any communications components
provided by the vendor as part of the ASCT implementation.

The client interface software shall be installed on COF Engineering Department personal
computers (PC), as designated by the City. The client adaptive operations software shall be
installed on a minimum of four (4) PCs designated by the Engineering Department. If server and
database applications are not required for the ASCT, the vendor shall describe all components of
the system, and where data is logged, stored and archived for the maintenance of the system.

The System Requirements Matrix attached to this TSP shall be the primary document outlining
the ASCT system requirements. The ASCT vendor shall answer how they meet each requirement
in the space provided, or through a document that they attach that clearly states each requirement
and their response to meeting the requirement. This system requirements matrix closely follows
the needs and objectives identified by the COF and its stakeholders. In addition, the following
statements further describe the system requirements of the ASCT central operation:

2.1.1 System Computing Architecture. The System shall be a highly customizable traffic
management application, fully compatible with 64-bit versions of Windows® 7, Windows® 10, and
Windows® Server 2012 R2 client/server environment. The System may be able to be configured
for multiple agencies or Departments with varying levels of access privileges for a large-scale
Integrated Transportation Management System (ITMS). The system shall operate in a VMware
ESX virtual environment

2.1.2 Operating Systems and Platforms. The operating system for the Central server shall be
Microsoft Windows® 2012 R2 Server, submitted and approved by the Engineer. Servers of
appropriate requirements for the adaptive software shall be supplied, integrated and tested by the
ASCT vendor and included in the integration cost of the ASCT software. ASCT system clients
shall be run on 64-bit Microsoft Windows® 7 and Windows® 10 PCs.

2.1.3 Local Area Network and Remote Access. Any physical networking technology supported
by Windows® 7 or Windows® 10, which support the TCP/IP protocol, shall be supported. The
System shall provide for multiple simultaneous client Users (including remote Users) of the traffic
control system application. These Users can connect via a LAN/WAN connection or through a
firewalled VPN to the ASCT Central Server. Users, subject to the City security privileges, shall
have access to the same ASCT system operations regardless of the type of network connection
being used for remote access.

2.1.4 NTCIP Standards Compliance. The National Transportation Communications for ITS
Protocol (NTCIP) standards shall comply as required in the Concept of Operations portion of the
SEA. The System shall employ any NTCIP communications requirements listed in the ITS
Regional Architecture, as necessary and whenever possible. While it is not a direct requirement
for the ASCT software to interface the existing system and signal controller using NTCIP, the
vendor shall describe any and all work currently being done to employ NTCIP communications
standards within their software or components therein.

Some of these standard NTCIP communications requirements in the Nashville Regional
Architecture are listed below:
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a.) The System shall comply with the National Transportation Communications for ITS
Protocol (NTCIP) Standards. It shall comply with NTCIP 1101 (formerly TS 3.2-1996) —
Simple Transportation Management Framework, and shall meet the requirements for
Level 2 Conformance.

b.) The System shall comply with NTCIP 2001 (formerly TS 3.3-1996) — Class B Profile.

c.) The System shall also implement conformance groups as defined in NTCIP 1201 (formerly
TS 3.4-1996) — Global Objects Definitions.

d.) The System shall comply with NTCIP standards for communication over TCP/IP.

2.1.5 Communications with On-Street Equipment. The System shall provide a flexible control
equipment interface with the following capabilities:

¢ Communicate with all equipment periodically to monitor status.

¢ Allow handling of extended monitoring and upload/download requests concurrently while
in adaptive mode.

The System shall provide for local backup operation to reload ASCT configurations in case of
failure of the System file server, communications server, or the communication system. Whenever
communication is absent for a User-specified number of consecutive attempts, the local
controllers shall revert to standby mode where each controller runs according to its local time-
based control (TBC) settings.

2.1.6 System Startup and Shutdown. Upon the initial start-up of the ASCT Central server, the
System shall begin normal operation with no prior state information or controls. The ASCT system
shall be able to accommodate a User-initiated shutdown. All data shall be saved and all
processes properly closed automatically upon a proper shutdown. The system shall also allow
for Emergency Shutdown. Three types of emergencies shall be accommodated by the System
with no failure of the ASCT database and operations software:

a.) Power failure
b.) Unplanned stoppage of program execution
c.) Operator observation of improper operation

The central system shall be successfully tested for these types of failures. Should any of these
tests fail, the vendor shall correct the failure by submitting a software problem change request
testing form for acceptance by the Engineer prior to completing any needed changes to the central
system operation.

2.1.7 System Failure and Recovery. If the ASCT System detects a non-fatal error within one
(1) or more of its processes, either in the field or centrally, it shall alert the operator via an alarm
on the operator workstations and make an entry in the System Log. The System shall continue to
operate when a non-fatal failure occurs. If the System detects a fatal error within one (1) or more
of its processes, it shall attempt to alert the operator via an alarm on the operator workstations
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and make an entry in the System Log. The System shall then attempt an orderly shutdown of the
System followed by an automatic restart.

2.1.8 System Access and Security. The System shall allow multiple Users to access the System
simultaneously from client workstations in the TOC, from remote locations, and from multiple
agencies. The System shall include built-in security features such as unique passwords and
privilege levels for different Users, and privileges assigned based on affiliation with a particular
jurisdiction or agency.

The System shall support clients that can run on any Windows® 7 or Windows® 10 workstations.
Multiple Users with different access privileges can simultaneously log in to the System.

Remote access shall be supported via a WAN, either high-speed or a dial-up. Both types of
connections require properly configured and functioning Windows® 7 and Windows® 10 user
authentication. Once connected and authenticated, the user can use the System as if locally
connected.

The System shall allow multiple agencies to simultaneously utilize the System without interfering
with each other’s operations. It may be desirable to restrict access to an entity to members of its
owning agency. The application shall achieve this functionality by defining multiple jurisdictional
agencies to which Users and entities may be assigned. This allows a User’s access privileges to
be assigned based on his affiliation with a particular agency.

2.2 ADAPTIVE FIELD SYSTEM SOFTWARE

2.2.1 General Requirements of the Adaptive System Software. The Full Traffic Adaptive
Signal Control Software shall adhere to the following requirements, in addition to the requirements
matrix attached to this document. The ASCT vendor shall answer how they meet each
requirement in the space provided, or through a document that they attach that clearly states each
requirement and their response to meeting the requirement. The ASCT vendor shall respond to
all requirements in the System Requirements matrix and summarize their adherence to the
requirements contained within this TSP, and per below:

a.) The adaptive system shall have the capability to work with conventional loop detection as
well as the technologies listed in the System Requirements matrix.

b.) The adaptive system must work with the appropriate, direct IP version of SEPAC
intersection signal control software currently used by the signal control agency. All
necessary upgrades to the SEPAC software in the field for proper IP communications with
the adaptive operation shall be the responsibility of the Vendor in conjunction with City IT
and Traffic staff and shall be paid for in the ASCT integration pay item.

c.) The system shall have the capability for a detector to communicate with the intersection
connected to the system in the closest geographic proximity while supplying data for a
different intersections’ adaptive control. (e.g. it must be possible to use a detector
connected to one intersection as an input to a different intersection, either upstream or
downstream.)

d.) The adaptive system must have the capability to turn on and off by an internal scheduler.
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e.)

f)

g.)

h.)

)

k.)

The adaptive system shall be fully integrated with the Central Signal Control System, such
that when the adaptive system is activated, a special status is shown for graphical
representation of the intersections under adaptive control.

The adaptive system shall be integrated with the Central Signal Control System such that
when the adaptive system is activated, a special status is shown for the reports that
include the intersections under adaptive control.

The adaptive system shall be integrated with the Central Signal Control System such that
when the adaptive system is activated, the Central Signal Control System recognizes that
intersections are under adaptive control and does not attempt to send commands to the
intersections which are under adaptive control.

The adaptive system shall develop a profile of traffic approaching the intersection and
change the signal timing of that phase in real time. Should the system detection be placed
after the stop bar, or configured as a departure detector due to right-of-way (ROW)
ownership (i.e. mall area), the adaptive system shall have the ability to increase green
time of that phase on the next cycle and shall adhere to that placement as necessary and
required by ownership.

The adaptive control system shall have been deployed in at least five (5) different
municipalities of thirty of more intersections in North America.

The adaptive traffic system shall maintain a network wide Traffic Model that is continuously
updated with real time data. This model data shall be able to be viewed by the system
operators and all parameters of the model shall be identified by the ASCT vendor to the
satisfaction of the Engineer.

The system shall have the capability to modify the timing parameters as opposed to being
limited to fixed timing plans (such as in a traffic responsive operation.)

The adaptive control system shall allow the traffic engineer to use weighting factors to
provide a primary arterial the ability to have more green time to allow optimized offsets, or
allow side roads to run at a higher saturation.

m.) The adaptive algorithm shall include optimizers for splits, offsets and cycle calculations.

n.)

0.)

p.)

The ASCT vendor shall describe how each optimizer functions and the incremental
change of those optimizers.

The system shall be capable of running cycle times of up to 240 seconds.

The adaptive system shall have been proven to operate successfully and improve overall
efficiency in grid, corridor and crossing arterial applications. References will be required
for each type of corridor operation and deployment.

Only systems that offer full adaptive control will be considered. The centrally located traffic
control server or servers must continually adjust Split, Offset and Cycle time, unless
otherwise approved by the Engineer. Systems that call pre-defined timing plans in
response to changing traffic patterns or do not fully control these parameters in local
controllers will not be considered as true full adaptive system for this project.
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g.) The system offered shall be of an “off the shelf’ system of proven design and operation.
Results and case studies from the installed systems should be in the public domain, and
completed by independent reviewers. The ASCT vendor shall identify those reports or
studies for each of their five identified deployments.

r.) All Software System training must be offered by an accredited training representative.

2.2.2 Adaptive Detection Requirements. The adaptive system shall utilize advance, upstream
detection, or detection placed after the stop bar in order to effectively collect the real-time data
needed for the adaptive calculations. Should that general detection placement not adhere to the
vendor’'s applicable algorithm placement, the vendor shall describe the detection placement
necessary for the adaptive algorithm to function to the satisfaction of the Engineer. It is anticipated
that upstream detection shall be used to collect flow profile data by the adaptive system, and
existing stop bar detection shall be used for actuated control and phase calling. Departure
detection shall be used only in unique situations where upstream profiles cannot be collected due
to ROW ownership (i.e. mall or retail business). While not desirable, in those instances, it shall be
allowable for that departure detection to provide information to the adaptive algorithm for
adjustment of green splits of those phases on the following cycle.

All adaptive detection shall be ‘dual reporting’ detection, meaning that the detection shall be
connected and configured in the Controller and reporting to the existing TACTICS system as well
as the adaptive algorithm. All data from the detector, such as volume, occupancy and speed, shall
be able to be logged in the controller and to the TACTICS system.

The acceptable scenarios for the detection for the adaptive system are as described in the System
Requirements and as below:

a.) One (1) detector is required per lane, for data collection and archiving purposes.

b.) Existing detection shall be used when feasible.

c.) Video detection shall not be allowed.

d.) Detectors shall be situated at the upstream end of a link, or as shown in the plans.

e.) Links with significant turning volumes should have a separate turn lane upstream detector.
If during final design it is determined that the detection that is shown on the plans is not
adequate for the volumes of a left turn or side street movement, the vendor shall notify the

Engineer as such, along with recommended changes to the placement of the detection.

f.) Detector information is collected in the controller, and sent to the central computer or
adaptive processor once per second.

OR
g.) Detectors are integrated into the adaptive algorithm directly. The vendor shall describe the
detection make, model and firmware versions that are acceptable to the algorithm for

direct connection

2.2.3 Data Collection Module. The adaptive system shall include a module that allows the
archiving of all traffic data collected by the system detectors, making it available for off-line
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analysis and validation of the ASCT. The system can also act as a reference against which to
compare current traffic conditions, as well as before/after data for when Adaptive is on or off.

The data shall be derived from a special format of output from the adaptive system, which
produces compressed data every minute. The data displayed by the module shall be either
collected directly from the adaptive system in real-time, or calculated from stored information.

Itis desired that the following data shall be collected directly from the adaptive software messages
and stored in the module’s database. Should 3rd party software or central software be needed for
collection of this data, the vendor shall describe what are acceptable means to collect the following
data:

a.) Flow - The flow in vehicles per hour arriving at a stop line, as modeled by the adaptive
system.

b.) Delay - The total delay in vehicle hours per hour, which is equivalent to the average queue
length in vehicles on a link, as modeled by the adaptive system.

c.) Congestion - The percentage of four second intervals during a green period when a
detector is occupied by traffic. This value shall be independent of the adaptive system
model.

d.) Detector Flow - The flow recorded as vehicles cross a system detector.
e.) Detector Occupancy - A value for the occupancy of a detector calculated by taking the

total number of quarter-seconds for which the detector is operating as a percentage of the
whole period.

2.2.4 Computer Hardware. The vendor shall provide all necessary hardware, servers, and
peripherals including power and communications cables (Cat 6 cables) necessary for a full and
complete adaptive software system. Combining virtual servers for the Central Management Signal
Control software and Full Adaptive Control software shall be approved by the City of Franklin
Engineering and Information Technology (IT) Departments. It shall be the ASCT vendor’s
responsibility for providing the operating system, SQL Server database, and the appropriate
server hardware and cable lengths, necessary for the Full Traffic Adaptive Signal Control
Software.

PC workstations shall not be provided by the vendor, however, the vendor shall be responsible
for full testing and integration of the ASCT software interface on the Engineering Department
provided workstations. The vendor shall notify the Engineering Department of any necessary
hardware or operating system requirements for the PC workstations prior to integration of the
system.

3.0 INTEGRATION REQUIREMENTS

3.1 General Requirements. The Vendor shall be responsible for all configuration, integration,
testing, and operational training of the Full Traffic Adaptive Signal Control Software and any
Central system components related to the system. Onsite installation and integration shall occur
both in the field and at the COF TOC. The installation requirements include onsite support for all
deployment phases of the adaptive software. The vendor will be required to submit an installation
and integration plan prior to deploying the adaptive software. The plan shall outline the steps for
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the cut-over, including any necessary system or communications down time, intersection down
time, system turn-on, and back up plans should the adaptive software encounter issues with
communications to the existing field devices. All configurations in the database and application
software shall be completed and tested prior to system cut-over.

3.2 Integration & Configuration. The vendor shall be responsible for the full onsite installation
and configuration of the adaptive software and associated equipment, at the TOC, as well as in
the field at each signal cabinet. This integration includes both pre-installation as well as onsite
work, including inputting the necessary timing parameters and detection configuration into each
signal controller, as necessary for a full and complete adaptive operation.

Although the system can be set up in a bench area and tested prior to delivery, it is the vendor's
responsibility to be onsite at all times during the installation, configuration, and turn-on of the
system. Remote access to the system for the installation, configuration, and turn-on shall not be
allowed, however, remote tweaking of non-critical components of the adaptive system shall be
acceptable. The Engineer shall determine what components the vendor will be onsite and which
can be worked on remotely.

The vendor shall observe traffic operation and conditions both before and after adaptive turn on
and make the appropriate adjustments. The vendor shall make the necessary adjustments at all
periods of the day, including AM Peak, AM Off-peak, Mid-Day Peak, PM Peak, and PM Off-peak.
The vendor shall also be responsible for the weekend operation of the adaptive system after turn-
on. This will require onsite weekend work. Since portions of the corridor produce high weekend
traffic variations, due to businesses in the area, it is important that technicians are onsite during
weekend turn-on to make the appropriate adjustments for weekend traffic.

Installation and the subsequent adjustments of adaptive parameters shall be during fully loaded,
daily traffic conditions of the corridor. This period is defined as during the K-12 school year, dry
weather conditions, and typical work week conditions. Weekend conditions for onsite adaptive
parameter adjustments shall be during a typical, non-holiday weekend with dry weather
conditions.

3.3 Acceptance Test Plan. The vendor shall be responsible for verification testing of all
components, servers and software system requirements for each system requirement outlined in
the system requirements matrix. The vendor shall submit a verification testing document, or
Acceptance Test Plan (ATP), to the Engineer, prior to configuration and implementation of the
system. This testing document shall be reviewed and approved by the Engineer and the
Engineering Department prior to system installation. The verification test plan (ATP) shall address
every system requirement and label the method in which the system requirement will be tested.

The ATP shall state each requirement and expected outcome of the test, so it can be verified that
the software is working as specified. The ATP is meant to exercise the entire adaptive system,
including any provided hardware necessary for operation.
The outcome of each verification shall be recorded as one of the following:

e Complied

¢ Partially complied, with a statement of acceptable supplementary testing

o Failed, verification procedure to be repeated
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Each ATP testing procedure shall clearly state which verification method(s) are to be used on the
testing document. The ATP shall use one or more of the following methods”

o Demonstration - used for a requirement that the system can demonstrate without external
test equipment.

e Test - used for a requirement that requires some external piece of test equipment (such
as logic analyzer and volt meter). The test and required equipment shall be clearly
documented in the procedure.

e Analyze - used for a requirement that is met indirectly through a logical conclusion or
mathematical analysis of a result. For example, algorithms for calculation of headway;
setting of “late” flag; generation of priority request

e Inspection - used for verification through a visual comparison. For example, quality of
welding may be done through a visual comparison against an in-house standard.

The ATP shall be conducted in the presence of the Engineer and the Engineering Department in
the TOC. Each test requirement shall be signed off on as ‘Pass’, ‘Fail’ or ‘Incomplete’. All failed
or incomplete tests shall either be retested, or submitted in a written summary, explaining why
the testing requirement could not be completed as written in the ATP. Upon receipt of the final
ATP and explanation summary, the Engineer shall determine if the ATP was satisfactorily
completed, or if some of the requirements will need to be retested prior to system acceptance.

Full documentation and print of the final ATP will be prepared by the vendor to the satisfaction of
the Engineer and shall include all system requirements and additional requirements stated herein.
A record shall be maintained of each verification in the ATP, the outcome of the verification
recorded, and the record signed by the verifier and a representative from the COF Engineering
Department.

Upon a successful and approved acceptance testing, the project shall be deemed ‘Conditionally
Approved’, and a thirty (30) day Burn-in period shall start.

3.3.1 Burn-In. The thirty (30) day burn-in period applies to all software provided under this ASCT
implementation. Once tested and accepted, the City shall take over operation of the software
system and run it for an additional thirty (30) days. Should any requirement not work to the City’s
satisfaction during this burn-in period, it is the ASCT vendor’s responsibility to correct or address
the software to bring it into compliance with the software specification and ASCT system
requirements. This burn-in period shall start once the system is 100% in place and all parts have
passed conditional acceptance testing.

3.4 Training. The vendor shall conduct onsite training sessions for the Full Traffic Adaptive Signal
Control Software. For each training session type, the ASCT vendor shall submit a syllabus to the
Engineer for approval, prior to scheduling the meeting. These training sessions shall consist of:

a.) Manager’s Operation and Configuration Training — This training shall review the PC client-
based operation and configuration parameters of the Full Adaptive Signal Control
Software. All Graphic User Interfaces (GUI's) of the client interface shall be reviewed in
this training, with special attention to the adaptive configuration and parameters (timing
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data) and database modifications. The trainer shall discuss all parameters in the timing
and configuration data sheets/GUI's, which data is acceptable to change, and by what
increment it should be changed. At the end of this training, operations staff shall be able
to understand the different operating modes of the adaptive software, how to turn the
modes on/off, and which operational parameters can be adjusted, as well as the
increments they should be adjusted for appropriate operational changes to the system
and database. The detailed operation of the software shall also be shared with the
managers, with specific attention to detailed reporting features, and troubleshooting
techniques. The intended audience for this training is traffic signal engineers and
advanced (high level) system operators/technicians. This training shall adhere to the
System Requirements length of training, and as approved by the Engineer.

b.) Operators Monitoring, Reporting and Troubleshooting Training — This training shall review
the PC/Server/Controller relationship, the general GUI and screen outputs of the system,
general troubleshooting and reporting techniques, and what information should be logged
and monitored on a day to day basis. Reporting and monitoring features of the adaptive
software shall be reviewed with “hands-on” training by the attendees. Each attendee shall
be able to pull reports from the system and be able to monitor necessary functioning of
the adaptive software, and identify errors or issues for the Manager or Timing Engineer to
address. Training shall provide guidance related to, and examples of, appropriate record
keeping for the ASCT system operation. Forms and Reporting features should be
specifically discussed, as well as frequency of reporting. Should there be problems with
the adaptive system, the attendees shall know general troubleshooting tips, and how to
start, stop and restart the system and the server/client interface. This training shall adhere
to the System Requirements length of training, and as approved by the Engineer.

c.) Theory of Adaptive Operation Training — This training shall review the specific operational
theory behind the adaptive software and algorithms principles. The training shall be
specific as to the inputs needed for the algorithm to function, including detection data
collected, controller data used, etc. and the resulting output values used for the adaptive
function. The intended audience for the training is traffic signal engineers and signal
engineering technicians that have been through either the Operators or Managers training.
This training shall adhere to the System Requirements length of training and as approved
by the Engineer. This training can be combined with one of the two trainings above.

The ASCT vendor shall provide all training materials, including manuals, ‘quick tips’ sheets, and
written instructions for the attendees for each training module. These materials shall be in a neat,
bound and tabbed format for easy and quick identification of the necessary sections. All training
courses shall be coordinated with the City of Franklin, prior to scheduling. Each course or session
shall be on successive days, but shall not run concurrent to each other. Each type of training shall
be scheduled with the appropriate personnel, as determined by the Engineer. Training shall be
Monday through Thursday only, and shall not be scheduled on a City of Franklin recognized
holiday.

3.3.5 Warranty and Support. After the successful and accepted thirty (30) day Burn-In period,
the vendor shall provide a warranty on the Full Traffic Adaptive Signal Control Software from the
date of final acceptance and successful Burn-In of the Acceptance Test Plan (ATP), and as
outlined in the system requirements. The support shall include two (2) one (1) week long onsite
visits, to be used by the Engineering Department at any time during the warranty period, as well
as unlimited phone, email and remote support of the adaptive software and related components.
Telephone and email support shall be available twenty-four (24) hours per day, seven (7) days a
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week. Remote Access Support shall be available during normal business hours, Monday through
Friday from 8 AM to 5 PM CST, excluding recognized holidays.
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