








































































































Business Rules for Signal Shops

3. Project Management

e The signal shop supervisor will be responsible for ensuring that all work performed on the Fixed
‘ Price On-Call Signal Contract meets all Traffic Signal Specifications according to the latest
version of specifications found on the SCDOT website:
http://www.scdot.org/doing/publications_Traffic.aspx#trafficSpec.

e Upon notice of completion of work by the contractor, the signal shop supervisor will provide a
punch list of items to be addressed prior to final acceptance of signal work or initiate a final
inspection.

e The signal shop supervisor shall provide a signal plan and work order with proposed project
quantities to the contractor for concurrence prior to acceptance of the work.

4. Payment for On-Call Contracts

e The signal shop supervisor will initiate payment upon final acceptance of work and receipt of an
invoice from the contractor.

e The signal shop supervisor is responsible for processing payments for work performed under the
Fixed Price On-Call Contract.

V.  Maintenance and Work Order Items:

1. TEAMS (Traffic Engineering Asset Management Software) Inventory of Traffic Signal Installations
on the State Highway System

In accordance with EDM 2, the district signal shops are responsible for maintaining electronic

. inventories of SCDOT maintained signal locations and equipment. All equipment in the field shall
be entered into the TEAMS inventory database. The TEAMS inventory database shall be updated
upon completion of signal work at an intersection.

2. Preventative Maintenance

e Signal shops shall perform annual Preventative Maintenance reviews for all stop and go
signals they maintain.

e Signal shops shall perform annual Preventative Maintenance reviews on all flashing beacons
associated with school zones.

e All other flashing beacons shall have a Preventative Maintenance review every two years.

e These reviews shall be documented in TEAMS.

3. New Installs/Repairs

e New signals shall be installed as soon as possible upon approval by the District Engineering
Administrator (DEA), based on budget availability. The DTE/signal shop supervisor shall
maintain a listing of pending approved installations and current status toward completion of
work.

e Defective loops shall be repaired as soon as possible upon notification, based on budget
availability, and prioritization determined by signal shop supervisor and/or the DTE.
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VI

Business Rules for Signal Shops

e For stop and go signals, upon notification of a signal in flash or not operating, signal
technicians will respond as soon as possible to repair signal to operating condition. For
emergency repairs of damage to signal span, cabinet, or poles, the signal shop supervisor or
technician shall respond as soon as possible and begin making repairs. The responding
employee shall coordinate with other shop employees or inform the signal shop supervisor if
contractor assistance is needed to place the signal back into operation as quickly as possible.
The signal shop supervisor or responding technician will coordinate with the appropriate
SCDOT maintenance unit for other traffic control devices that may be needed to provide
direction until repairs are completed.

4. Signal LED/lamp maintenance

3.

e A single burned out red signal indication on a given approach movement should be replaced
as soon as possible after notification within 24 hours. A single burned out yellow and green
elements for a given approach movement should be replaced as soon as possible after
notification within 72 hours.

e [fall red, yellow or green signal indications for a given approach movement are burned out,
they shall be replaced as soon as possible after notification is received.

Coordination w/ Local Government Signal Maintenance

As Intergovernmental Agreements for Traffic Signal Maintenance are developed or updated, the
district signal shop supervisor shall be responsible for adding, removing or reassigning signals to and
from local governments within the TEAMS database.

The signal shop supervisor will verify that annual Preventative Maintenance has been performed by
the responsible local government for signals in their jurisdictions under the IGA for signal
maintenance agreement, will ensure the completed reports in TEAMS are updated and notify HQ
Traffic Engineering accordingly.

Work Requests - All work requests received for signals maintained by SCDOT should be logged
into HMMS. The responsible supervisor will ensure the Daily Work Reports are completed in
accordance with HMMS business rules. Work requests received for signals maintained by a local
jurisdiction as part of a maintenance agreement should be forwarded to the appropriate jurisdiction.

Projects with Traffic Signals

Responsibility of construction management of traffic signal projects will be assigned at the
discretion of the DEA.

Inspection for all signal related work in a non-signal construction contract shall be performed by the
district signal shop in conjunction with the assigned Resident Construction Engineer (RCE). The
signal shop will provide expertise and direction to the RCE concerning any deficient items. At the
end of the work, the signal shop will provide a Punch List for items that must be corrected prior to
final acceptance of the work. The signal shop supervisor must approve all signal work.

Signals added by Encroachment Permit to be coordinated through the District Signal Shop.
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Business Rules for Signal Shops

VII.  Signal Shop Inventory Control

‘ The district signal shop supervisor shall be responsible for maintaining an electronic inventory of all
signal equipment assigned to that district, including equipment in operation and spare equipment
stored in the district signal shop warehouse area as described below.

1. Statewide inventory systems will be maintained by each Signal Shop as described below.

2. Equipment and supplies stocked must be kept at levels that are reasonable based on historical usage.
The signal shop supervisor shall use historical data to establish minimum and maximum inventory
levels and reorder points.

3. Inventory items shall be identified as follows:

e Accountable Equipment is defined as any equipment item with a value of $1000 or more.
This shall include cabinets, controllers, poles and video detection cameras regardless of cost.

e Non-Accountable (Stockpile) equipment is defined as any durable item with a value of less
than $1000 and shall include conflict monitors, signal heads/modules, pedestrian
heads/modules, and pedestrian poles regardless of cost.

e Expendable items shall not require an inventory. Examples are signal cable, signal wire, nuts
and bolts, non-specialty brackets, etc. Procurement, storage, use and replacement shall be the
responsibility of the signal shop supervisor and shall be monitored on a regular basis.

. 4. Inventory Data

The inventory shall include the following information as a minimum:

e Accountable Equipment: Quantities shall be maintained in HMMS Stockpile Module and
updated daily by standard HMMS reporting procedures. The shop supervisor shall review
and sign off on stockpile records monthly. Stockpile values shall be updated on a quarterly
basis. TEAMS shall be used to track materials referencing the following: serial number,
date of delivery, status as defined as In Operation, In Repair, Salvage, Acquisition Value.

e Non-Accountable (Stockpile) Equipment: Quantities shall be maintained in HMMS Stockpile
module and updated daily by standard HMMS reporting procedures. The shop supervisor
shall review and sign off on stockpile records monthly. Stockpile values shall be updated on
a quarterly basis.

The signal shop supervisor shall perform cycle counts of inventory. Accountable items shall be
counted quarterly and non-accountable items shall be visually verified annually. Discrepancies shall
be noted and the cause identified (i.e. physical count error, recording error, item identification error
or physical control problem.) Corrections shall be made to inventory storage or security and record
keeping procedures to address any discrepancies found.

5. Storage Security
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Business Rules for Signal Shops

Inventory shall be controlled and secured to insure maintenance of accurate inventory records and
‘ controlled physical movement and distribution of accountable and non-accountable items.

e [Expendable inventory shall be stored in a controlled area with monitored access.
e Accountable and Non-Accountable inventory items shall be stored in such a way as to provide
optimum security and controlled access by designated employees.

a. Each signal shop must provide a security plan to their DEA for approval, including a diagram
indicating where items are stored, how they are fenced/gated or locked up separately from
maintenance yard/facility, who is authorized access to each location and how the storage area
is secured and monitored by authorized signal shop personnel. This plan must also indicate
how facility is secured during non-business hours or when signal shop employees are not
accessing the storage area.

b. The signal shop supervisor shall authorize employees that are allowed access this storage
area and will assign keys.

c. All inventory items shall be maintained neatly and like items shall be stored in a manner to
facilitate ease of tracking. All inventory items must be stored in a designated storage
location, i.e., all signal heads together, all conflict monitors together, unless separated for
projects, salvage piles or repairs. Each area shall be marked with name of item as well as
minimum and maximum level.

d. Inventory items must be updated regularly to ensure that the quantity is equal to that which is
‘ stored electronically.

Power and hydraulic tools and equipment used in signal shops that are valued at less than $1000 each
shall be recorded in an electronic tool and equipment record listing the quantity, unit value and
location stored or assigned employee. The signal shop supervisor shall, at least annually, verify the
location and condition of the shop’s tools and equipment.

6. Inventory Storage and Release

The signal shop supervisor shall authorize employees that are allowed access to the accountable and
non-accountable inventory storage area. Any authorized employee entering the storage area shall
sign an entrance log kept at the locked gate or door prior to entry. The employee shall sign out when
leaving. These employees must insure that the appropriate transfer record is completed before
removing or adding items from or to this area. The shop supervisor shall designate one employee to
be responsible for updating the electronic inventory record of daily transfers from the inventory
storage area. A complete audit trail shall be maintained through the electronic inventory system of
items moved from and to the storage area, when moved, by whom and who received the item.

7. Traffic Signal Equipment Transfer to Non-District Entities
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Business Rules for Signal Shops

Procedures for accepting or delivering accountable and non-accountable equipment from the signal
shop inventory shall be the same whether user is a contractor or local government.

Users may be allowed on signal shop grounds to pick up equipment (Accountable and Non-
Accountable Equipment) designated for a particular project. A location on the grounds separate and
secured from inventory storage or warehouse and employee work area shall be designated for
equipment transfer. The signal shop supervisor or designee must be present to ensure the correct
equipment is picked up or delivered.

A standard transfer form will be used to record the following information for all deliveries or pick-
ups:
For the person and entity represented, it shall include signature, legible printed name of
individual, company/local government name and company/local government contact
information, date of pick up or delivery, project file number or name, if applicable, and the field
location where the equipment will be installed.

The user representative must sign the transfer form verifying the transmittal of the listed traffic
signal equipment. A copy of the form will be maintained in the signal shop files, either in hard copy
format or electronically and a receipt shall be given the user representative.

Borrowing Signal Equipment

Contractors and local governments may only be allowed to borrow signal equipment for an SCDOT
initiated project or existing signal installed on the SCDOT system, if approved by the DE A.
Borrowed equipment must be replaced in kind within 2 months of transfer. The signal shop
supervisor will be responsible for tracking all borrowed equipment and its return. If the equipment
is not replaced within 2 months, the signal shop supervisor shall generate an invoice to be submitted
to the borrowing entity for immediate payment including late fees. Documentation for this process is
the same as item 8§ above using a loan form.

At the DEA’s discretion, if a user borrows equipment and does not return it in kind within the 2
month period, that user shall not be allowed to borrow equipment again.

Surplus Equipment

The signal shop supervisor shall review all accountable and non-accountable inventories annually
and determine whether the items should be retained or declared surplus. If the supervisor determines
an item is surplus, a recommendation shall be sent to the next level supervisor for concurrence. If
declared surplus by the district supervisor:
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Business Rules for Signal Shops

a. A list of items that are considered for surplus will be developed and will include the quantity,

unit value and condition of each item. This list should be submitted to the State Traffic
. Signal and Systems Engineer to determine if other signal maintenance shops could use these

items. The State Traffic Signal and Systems Engineer will advise the signal shop supervisor
if other users are identified.

b. If no other users are found in the state, the item shall be determined as surplus property and
will be disposed of in accordance with South Carolina Regulation 19-445.2150.

c. Contact South Carolina's Surplus Property Office to dispose of surplus property and
equipment http://surplus.sc.gov/surplus/SP-index.phtm .
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erial Numbers

ackplates $110 Medium No
Battery Backup $5,175 Medium No
Blankout Signs $1,945 Large No
Cabinet $9,000 X-Large Yes
Concrete Pole $5,400 X-Large No
Conflict monitor $550 Small Yes
Controller $1,650 Medium Yes
Detector Cards $87 Small No
Junction Boxes $250 Medium No
LED Modules S35 Small No
Load Switches $45 Small No
Mast Arms $10,000 X-Large No
Pedestrian LED Modules $130 Medium No
Pedestrian Heads $350 Medium No
Pedestrian Poles $500 X-Large No
Pedestrian Pushbuttons $150 Medium No
Power Supply $550 Small No
Signal Heads $400 Large No
Steel Pole $5,500 X-Large No
Video Detection Cameras $2,500 Medium Yes
Wireless Detectors $500 Small No
. Wireless Repeaters $625 Small No
Wood Pole $1,200 X-Large No
Backplates $110 Medium No
Battery Backup $5,175 Medium No
Blankout Signs $1,945 Large No
Blankout Signs $2500 Large No
Cabinets $9,000 X-Large Yes
Concrete Pole $5,400 X-Large No
Conflict monitors $550 Small Yes
Controller Cards $200 Small No
Controllers $1,650 Medium Yes
Detector Cards $87 Small No
EMS unit $515 Small No
Ethernet Rack
Ethernet Switch $1000 Small Yes
Junction Boxes $250 Medium No
Junction Boxes $250 Medium No
LED Signal Head Modules $35 Small No
Load Switches $45 Small No
Mast Arms $10,000 X-Large No
Pedestrian Heads $350 MediumlLarge No
Pedestrian LED Modules $130 Medium No
' Pedestrian Poles $500 X-Large No
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| Equipment Type Serial Numbers
Pedestrian Pushbuttons $150 Medium No
Power Supply $550 Small No
Signal Heads $270-$470 Large No
Solar Flashers $3,000 Medium No
Steel Pole $5,500 X-Large No
Time Clocks $400 Small No
Video Detection Cameras $2,500 Medium Yes
Video Detection Cards $2,000 Small No
Wireless Detectors $500 Small No
Wireless Repeaters $625 Small No
Wood Pole $1,200 X-Large No
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Improvements to Inventory Tracking

In order to provide a more complete tracking of all high value assets as well as certain expendable items,
additional modules will be added to TEAMS. This effort has been broken down into three distinct
phases.

Phase |

The first phase is well on its way to completion and includes the addition of a warehouse module with
basic entry capability. Warehouses will be added to TEAMS to house equipment and supplies and will
have associated GPS coordinates so that they can be displayed on the map. Equipment types can be
designated as accountable through the administrative pages. Accountable equipment can only have a
quantity of one at a given location since it must be tracked by serial number. Currently cabinets,
controllers, and video detection equipment are likely to be treated as accountable items. The serial
number for accountable equipment is added when the equipment is first entered at a warehouse. The
inventory module on the warehouse allows users to enter equipment that has been purchased and that
is currently located in the district signal shop warehouse. As equipment arrives at the warehouse the
equipment information such as the equipment type, serial number, manufacturer, and other equipment
specific details may be entered into TEAMS. The selection of equipment types and their associated
attributes that can be tracked is determined based upon SCDOT’s configuration settings. Expendable
items can also be added in the materials section. These materials have a general on-hand count that can
be reconciled periodically as dictated by SCDOT. A summary of on-hand count information for each
material type and equipment type will be presented as a summarized statement, and additional
information can be viewed in the ledger section that is to be developed in Phase Il. The ability to create
a template for the layout of required equipment types and materials will be configurable in the
administrative section of TEAMS. This will be a template of the minimum required equipment types and
materials carried by each district, as each district will be allowed to extend this list to suit their needs.
Reorder levels for equipment types and material types can be entered at the district warehouse level.
These reorder levels provide obvious color coded visual indications as to whether a particular
equipment type or material type needs to be reordered. The ability to produce reports either for
individual warehouses or the entire state can be performed in the reporting section of TEAMS. A search
capability that allows the users to quickly find the location where a particular piece of equipment is
located has been added. This work will be completed no later than January 16, 2015.

Phase Il

Task 2.1

The layout for the materials and equipment inventory sections in the warehouse module will be
modified so as to allow the users to quickly determine the on-hand count of accountable and
expendable items. This will require viewing the equipment types by category and then by type and will
likely be presented as a tree-view control that the user can expand as needed. A corresponding list view
to the right of the tree control will provide additional details for the selected equipment type or material
type. This ledger will provide an accurate accounting of when equipment or materials arrived or were
utilized for a specific project. The ledger will permit users to enter either positive counts (the arrival of
equipment or materials) or negative counts (the usage of equipment and materials), as well as the party
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assuming responsibility for the appropriate use of the equipment and/or materials. The ability to
perform inventory reconciliation will be permitted. If there are differences between the manual count
and the entry in TEAMS an authorized user will be able to provide comments and/or reasons for the
discrepancy and reset the inventory levels at this point. Once the inventory has been reconciled the
ledger can be truncated to show only the transactions that have occurred since the last reconciliation
period, thus simplifying the user’s view of the ledger. Special permissions might be required for users
that are to complete activities at the warehouse. For instance, users that reconcile counts might need
special permissions and users that receive equipment into the warehouse might also need special
permissions. The time required to complete this task will be approximately 3 weeks or 120
man hours and can be started immediately.

Task 2.2

Equipment will need to have assigned states to help users more fully understand what has been
committed for a particular use, what may be physically absent due to repair or salvage, etc. Equipment
may be deployed to a location, available for use and located in a warehouse, present at the warehouse
but not available as it is reserved for use on a particular project, in a state of repair and therefore not
physically present, or is no longer physically available as it has been sent to salvage or surplus. TEAMS
will be modified to allow users to assign these states to equipment and be generally available in the
reporting section of TEAMS. The time required to complete this task will be approximately 2
weeks or 80 man hours and can be started immediately.

Task 2.3

It will be required that equipment that is accountable be traceable back to the project and funding
source which authorized purchase of the equipment. Currently only locations can be assigned to
projects, this will be extended such that if equipment was purchased on a specific project it can be tied
to the specific project as well. Equipment does not necessarily have to be tied to a project. Having the
ability to tie the equipment to a project will also help to identify its intended purpose and ensure
accountability. This system will need to be flexible as sometimes an emergency situation dictates that
any available equipment be utilized and equipment will be ordered to replace anything that was used.

The time required to complete this task will be approximately 2 weeks or 80 man hours and
can be started immediately.

Task 2.4

Sometimes it is necessary to borrow equipment or materials under certain circumstances. Warehouse
managers have the ability to view and report on their own warehouses but could also benefit from
knowing what might be available at other warehouses. TEAMS will be extended so that warehouse
managers can view equipment and material levels at the other warehouses across the state. Once they
determine that equipment or materials might be available a request can be made via email to another
warehouse manager to borrow the equipment. The warehouse managers will only be allowed to edit
equipment and material levels within their own warehouse but will be able to view equipment levels at
other warehouses. When inventory levels drop below the established minimum an email will be sent to
the warehouse manager letting them know the equipment or material type that needs to be reordered.
This will require that each warehouse have the ability to assign a specific user to the role of warehouse
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manager. The time required to complete this task will be approximately 2 weeks or 80 man
hours and can be started immediately.

Task 2.5

Information will be captured in the field that will likely need to be pushed to HMMS. Items already
identified that will be of importance are the materials and equipment utilized on the job as well as an
accounting of the time for each individual performing the work. The equipment may need to include
usage of vehicles and record the time and/or mileage for each vehicle. Work history is already captured
for each location but will likely need to be extended in order to account for time and materials. Work
history reports would likewise need to be extended to capture this additional information. Meetings
with the HMMS team will be required to finalize the data that should be captured and forwarded to
HMMS as well as to determine the integration plan. The time required to complete this task will
be approximately 4 weeks or 160 man hours and can be started immediately.

Phase Il

Task 3.1

An RFP is currently being prepared in which respondents will be required to provide signal equipment as
well as a barcoding system to help track inventory from cradle to grave. Since the RFP has not yet been
publicized we are unsure of exactly what solutions will be presented. The TEAMS software will need to
integrate with the vendor’s proposed solution. The details of this section will be better understood once
responses to the RFP are received and discussions about the level and nature of integration have taken
place. Possible solutions are the purchasing of scan guns to read the bar codes which can be read by
tablets in the field and which integrate with the TEAMS field software. Other options could be to utilize
cameras on the tablets to read the barcodes but this approach would need to be field tested to see if it
is viable.

Emphasis for the third phase of implementation will be placed on ease-of-use of the software and on
the process for inventory management. The software will need to permit the users to quickly select
equipment from the warehouse inventory list and place it at a specific location. This action should also
adjust inventory levels and produce a work history record for that location. Field testing will likely need
to take place and an iterative software process will be required to ensure that the hardware and
software solutions accommodate the technician’s needs as well as management’s needs. Possible
approaches to expediting the process may include the use of barcodes as actions such as repair, replace,
etc. Extensions to the find location page can be made which allow a location to be loaded based upon a
scanned barcode for equipment at the location. For instance, a barcode on a cabinet can be scanned
and then the location that has that cabinet can be loaded. The user can then quickly perform an
inspection or complete work at that location. Another example of use would be when the user is
replacing a defective piece of equipment with a new piece of equipment. Scanning the barcodes will
make the process faster and the data entry will be less prone to human error as the fields can be auto-
populated.

The details of this task will be better known once the responses to the RFP are received, however a good
estimate for the level of effort required would be approximately a three month time frame to complete
the work with the full development team participating.
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All of these modifications might impact the off-line version of TEAMS as well as the TEAMS Lite versions.
If needed changes will be made to these applications as well. The behavior will be similar between the
applications but may have some differences.
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