DMS PM Program


Dynamic Message Sign Annual and Semiannual Preventive Maintenance Program for Permanently Mounted Signs
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1. General

A regular Preventive Maintenance (PM) program for permanently mounted Dynamic Message Signs (DMS) will ensure successful and reliable operation of the signs while preventing operational failures.  It will ensure that the signs will be operational and available for use when they are needed, 24 hours a day, seven days a week.  It also will help reduce expenses for the Department of Transportation by fixing components before they fail, thereby avoiding costly emergency repairs.  





A log sheet or diary for recording 10 years of PM execution should be placed in a clear, weatherproof holder mounted in the DMS sign enclosure and in the controller cabinet of the DMS.  After each round of PM has been completed, the date, participating technician(s), and general results should be recorded on the appropriate log sheets (Appendix B) or diary.  The completed checklist (Appendix A) should be brought to the Division for archiving and any future use. .  
     The Division will complete the “Division DMS Annual Maintenance Summary Report” in Appendix B and submit to the State ITS Operations Unit no later than January 15th of each year, certifying that the semiannual and annual PM’s for the previous year have been completed on each sign in their Division.
A copy of this PM program for newly installed Dynamic Message Signs will be furnished to the Division whenever a new sign is accepted for maintenance.
2. dms maintenance checklists

Appendix A contains checklists for DMS’s Semiannual and Annual PM.  The semiannual PM should be accomplished no later than June 30th of each year.  The annual PM should be accomplished no later than December 31st of each year.  The Annual PM will include everything listed on page 5 of Appendix A as well as all the items listed in the Semiannual PM, pages 1-4 of Appendix A.
The following terms are used in the checklists:

check:  inspect the equipment and record any problems found for later corrective maintenance

insure:  inspect the equipment and then repair, or replace, any items required to meet the checklist’s requirement

· Each DMS should be polled daily to insure that is functioning properly.  Appendix C provides instructions on how to automatically poll the signs daily.  Based on the results of the daily poll, take appropriate action to maintain an operational sign.  


3. 



4. required equipment

Equipment required for executing the PM is listed below:

1. Digital Multimeter

2. Ground Resistance test meter

3. Compressed air

4. Cleaning solution for polycarbonate material should be one of the following:

· Formula 409 Glass & Surface Cleaner 
((( Clorox Co.)

· Joy  


((( Proctor and Gamble)

· Palmolive Liquid

((( Colgate Palmolive)

· 
· Windex Glass Cleaner with Ammonia “D” 
((( Drackett Products Co.)

The first three products require rinsing the polycarbonate material with water to remove the soap residue, dirt, and debris.
Use the cleaning procedure as written on the label for each particular product.  Always clean a small portion of the panel first to test the cleaner before applying to the entire panel.

5. 
6. Personal insect repellant for ticks and mosquitoes

7. Insecticide

8. Thermometer (for reading temperature inside the sign enclosure and ground cabinet and for checking these readings vs. readings received by controller).

9. Heat Gun (to warm up temperature probes to verify operation of cooling system.)

10. 
11. Freeze Spray (to chill temperature probes to verify operation of heating system.)

12. Laptop computer loaded with the DMS Maintenance Software

13. Phone line indicator

14. Communications loop back plugs for RS-232, RS-422, and RS-485

15. Spare parts for DMS (look this up in the Vendors’ manual)

16. Tool box with appropriate set of tools

17. Small vacuum cleaner
18. White lithium grease in an aerosol can for lubrication
APPENDIX A:  

DMS Semiannual PM Checklist
Division: _______________


County: _____________________
Sign Location: _____________

Sign/Controller Number: __________

PM Date: ________________

PM By: _________________________
A. Sign Enclosure

· Check the exterior for the following:

· The exterior is clean and free of corrosion, damage, etc.
· The door operates properly (open, close, and lock) and fits well

· Lightly lubricate the lock, hinges, and door screws

· Gaskets are intact and free of damage

· Check the polycarbonate face for damage

· Clean the polycarbonate face, if necessary
· Replace air filters and clean exhaust fans and screens with compressed air

· Clean the interior of the enclosure

· Check that the power service entrance bushing is secure
· Insure that conduits are sealed
· Check that the interior is free of damage, corrosion, condensation, and water leakage
· Check drain holes for proper drainage 

· Check that wiring and devices are free of damage, wear, corrosion, evidence of overloading (overheating), loose or untidy wiring, and disconnected or redundant items
· Test and reset the Ground Fault receptacle in the enclosure

· Test the voltage of the power supplies to determine if they are within tolerance while under load

· Check that the sign enclosure’s power and control cables are grouped, bundled, and clearly labeled

· Check that the impedance to ground of the enclosure’s equipment ground is < 20 ( by using a Ground Resistance test meter

· Insure the door switch operates properly

· Check operation of any display backup fluorescent lamps by disconnecting the power supply for the halogen lamp assemblies
· Check the display backup fluorescent lamp batteries’ connections for corrosion

· Check the interior maintenance lighting for correct operation

· Check that the ventilation fan and thermostat operate correctly

· Check that fan and light timers (if present) correctly operate their respective loads

· Check that the fans and thermostat operate correctly (if present) to keep the enclosure face clear of moisture and condensation

· Insure the heater and heating thermostat operate correctly

· Check fire extinguisher charge and expiration date.  Also, shake well to insure the charge is evenly distributed.

· Replace halogen lamps, if present, after 36 months. Record replacement date on Enclosure’s Log Sheet or diary
· Reset Lamp Life Counter, if present

· Perform lamp burn-out detection test and replace burned out lamps

· Check operation of display modules by exercising each pixel

· Check operation of light sensors and lighting level controller

· Insure display modules are secured

· Check for 120 VAC voltage on the output of the hybrid surge suppressor.  If not present, replace the hybrid surge suppressor.

· Visually check the RFI filter for damage

· Check proper operation of Intercom  or Wireless Radio

· Check the communication data line surge protectors for damage by using a serial loop back test plug while running a loop back test from the laptop

· Check proper operation of Laptop interface, if present

· Check condition of enclosure’s painted border

B. Controller Cabinet

· Check the exterior for the following:
· Any build-up of sand, debris, or vegetation
· Cleanliness and freedom from corrosion, damage, graffiti, etc.
· Make sure the door is secure
· Check that the door operates properly (open, close, and lock) and fits properly
· Check if gaskets are intact and free of damage
· Lightly lubricate the lock, hinges, and door screws
· Check that the cabinet’s light operates properly.

· Clean the interior of the cabinet as necessary
· Check that the cabinet power service panel and breaker, power service enclosure, and power service conduits are securely mounted, free of corrosion and damage, and operate correctly
· Check that the power service ground bushing is secured to all equipment and metal conduit
· Check the seals of all conduits and repair as necessary
· Check that the interior is free of the following:
· Damage
· Corrosion
· Condensation
· Water leakage
· Poor drainage
· Replace air filters
· Inspect air intake vent screen for damage and dirt
· Inspect exhaust holes for any damage, dirt, or other blockage
· Check that nuts and bolts are not loose

· Check for evidence of rodent or insect entry.  Remove any existing population and take action to prevent any further intrusions.  Repair any damage caused and clean the cabinet of nesting materials and/or feces
· Check that the power and control cables are grouped, bundled, and clearly labeled

· Check that wiring is free of damage, wear, corrosion, evidence of overloading (overheating), loose or untidy wiring, and disconnected or redundant items
· Insure that the minimum bend radius of fiber optic cables is maintained
· Insure that all cables and connectors are secure

· Check that the telephone line surge suppressor/lightning arrestor is free of damage by using a phone line indicator

· Check that the impedance to ground of the cabinet’s equipment ground is < 20 ( by using a Ground Resistance test meter
· Insure that the fan and cooling thermostat are operating properly by cycling the fan off and on.  Leave set at 77(F (25(C)
· Insure that the heater and its thermostat are operating properly by cycling the heater off and on.  Leave set at 41(F (5(C)
· Test and reset the Ground Fault receptacle in the cabinet

· Test output voltage of the hybrid surge suppressor for 120 VAC.  If not present, replace hybrid surge suppressor 

· Visually check the RFI filter for damage

· Check communication data line surge protectors for damage by using a serial loop back test plug while running a loop back test from the laptop

· Check proper operation of Intercom or Wireless Radio
C. Uninterruptible Power Supply (UPS
D. )

· Check for leaks or damage to the batteries

· Check if the UPS is online

· Initiate an UPS test cycle by turning off AC input power to the UPS for fifteen (15) minutes.  Check for proper response while AC power is off.

· Check batteries’ installation date and replace after three (3) years.  Note battery replacements in log or diary.
· If external batteries’ are present, check that connections are corrosion-free and that battery fuses are intact.

D. Communication Devices

· Check for correct operation of any communication devices present (i.e., fiber optic modem, PSTN modem, LAN/WAN connection, wireless connection, etc.)

· Check for correct operation of communications reset device

· Confirm telephone number or network address

E. Sign Controller

· Check that controller operates correctly in remote and local modes, including handheld terminal and manual input panel if so equipped

· Make sure override switch settings are correct

· Confirm firmware version and controller address

· Test the voltage of the power supply system to determine if it is adjusted correctly and can handle the required load
· Check that controller and sign drawings are contained in the plan pouch

F. Electric Service Pole

· Check power and communications conduits for damage

· Check that the lightning protector is intact

· Check the meter and disconnect for the following:

· damage and corrosion

· lock and handle operation

· any build up of sand, debris, or vegetation

· tight mounting and electrical connections

· Check that the Network Interface Box (NIB) is intact

· Check that the impedance to ground at the service disconnect is < 20 ( by using the Ground Resistance test meter

· Check for evidence of rodent or insect entry into meter or disconnect.  Remove any existing population and take action to prevent any further intrusions.  Repair any damage caused and remove any nesting materials and/or feces
G. Sign’s Central Control System

· Check with the facility operator and log book/diary for any outstanding or recurring problems relating to this equipment

· Check that the monitor(s) do not have any problems or image “burn-in”

· Check that the printer, keyboard, and mouse are operating correctly

· Check that all components are damage free

· Check that equipment is clean

· Check phone line surge protector, if present

· Check power surge protector, if present

DMS Annual PM Checklist
Division: ________________
                 County:  _________________

Sign Location: ___________      
                 Sign/Controller Number_________
PM Date: _______________

                 PM By: __________________

A. Junction Box at Grade

· Inspect, repair, and clean junction boxes as necessary.  This work should include:

· Clear grass, sand, and/or debris from the surface of the junction box

· Check if the box is level with grade and free of exterior damage

· Check that the lid fits well and is secure
· 
· 
· 
· 
· 
· 
B. Sign Structure

· Check the base of the structure for the following:

· Any build-up of sand, debris, or vegetation

· Any damage to the concrete base

· Stability of the surrounding soil

· Flange bolts are double-nutted

· Check that the enclosure is mounted securely to the structure

· Visually check that nuts and bolts are not loose
· Check the structure for the following:

· Any damage to the structure

· Surface rust

· Joints at the flange connections and at the base plate are free of corrosion and cracks
· Check that the impedance to ground of the structure’s ground wire is < 20 ( by using the Ground Resistance test meter

C.  DMS Semiannual PM (pages 1 through 4) Checklist
· All items from semiannual PM checklist have been inspected.
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Appendix B:

DMS Preventative Maintenance Log
Division: _______________



County:  _________________

Sign Location: _____________


Sign/Controller Number: ______________

Date
Type of Maintenance

(Semiannual or Annual)
Technician(s)
General Results





































































































   















APPENDIX B:

Division: _________


DIVISION DMS

Annual Maintenance

Summary Report




Year: ____________























County
Route
Mile Marker
Direction
Sign Location
Sign/Controller

Number
Annual PM

Completed (date)

















































































































































































Prepared by: ____________________




     Division Engineer: ___________________










APPENDIX C:

3M NTCIP Central Software Version 1.70 Auto Polling Procedure

Auto polling can be set through editing sign information.  To set auto polling, follow these steps:

· Point to Edit on the menu bar

· Select Sign Info from the drop down menu

· Select the Communication tab

· Check Auto Poll
· Enter the desired polling interval in seconds

· Click on OK
The sign will be polled at the defined intervals.  The status of a sign can be viewed on its icon.  For detailed information, double click on the sign icon. 

Daktronics Vanguard Central Software Version 3.2.0

To program Vanguard for automatic polling, proceed as follows:

· Click on Tools on the main menu bar

· Select Polling Configuration
· Add a group of signs to be polled by clicking on Add Group button on the Polling Group Configuration window

· Type a name for the group

· Click on the Plus (+) sign to add signs to the group

· Add a sign by selecting one from the list and clicking on the Add button

· Add several signs using Shift key (Click on the first sign, hold down Shift, and click on the last sign.  All signs between first and last sign will be selected, and then click on Add).  

· Use Ctrl key to select signs not appearing in order in the list (Hold down Ctrl key.  Click on the signs to be added.  Click on the Add button.)

· Select either a polling interval (1440 minutes for once a day) or a polling time

· Activate the polling configuration by clicking on Activate button

· Click on Apply to finalize configuration and OK to exit

Vanguard should now poll the signs at the defined interval or time.  Status of each sign is updated on the main Display Manager window.  If a warning or alarm is received, the sign icon will be highlighted yellow.  If the system fails to communicate with a sign, the icon is highlighted red.  An operational sign will not be highlighted.  

For the detailed status information, view the log file.

Mark IV Central Software Version 2.1.7.4 Auto Polling Procedure

Polling can be performed automatically by the system or immediately by an operator.  Automatic polling will poll the signs at the intervals defined by the system administrator.  In this version of the central software, the maximum polling interval is about 3 hours.

Immediate polling will start polling all signs, a group of signs, or just one of the signs upon issuing the polling commend. 

It is recommended to poll the signs once ever 24 hours.  Use the following steps to start immediate polling:

· Point the mouse to the Polling menu on the menu bar

· Select Start Immediate
· Select All signs or a group of signs 

· Click on the Send button

· Polling will start and continue until all signs are polled

A green sign icon indicates normal operational status, yellow indicates a warning, and red indicates a failure.   

To view a detailed status of each sign, click on the sign icon to open the sign profile window.

Mark IV NTCIP Central Software Version 1.0 Auto Polling Procedure

Auto polling can be set through device configuration.  To set auto polling, follow this procedure:

· Point to Configuration on the menu bar

· Click on Device
· Click on the CCS Settings tab

· Point to File on the menu bar in the Device Configuration window

· Click on Edit

· Enter the desired polling rate in minutes

· Click on Apply at the bottom right corner of the Device Configuration window

The Central Software should poll each sign at the interval defined above.  A green sign icon indicates normal operational status, yellow indicates a warning, and red indicates a failure.  To view detailed sign status, right click on the sign icon and select Sign Details.

Vultron DMS Automatic Polling Procedure

A. To set up the polling parameters:

Within the Vultron Manager program, in the Work Space area:
· Right click a DMS icon to select & display the popup control menu 

· Select Properties option, which will bring up the Sign Properties dialog box

· Ensure that the Polling option is checked to enable polling

· Set the Polling Delay Time option to 86400 seconds for daily polling.  Shorter polling values are also acceptable.

or
· Double click the DMS title to display the Sign Properties dialog box and proceed as above

Polling a sign will return its status.

B. Display status:

In the Navigator Window, the color of a DMS icon will indicate its condition.  A blue icon indicates the DMS currently displayed in the Data Window.  A red icon shows a DMS with errors or warnings.  If an icon is yellow, it denotes that the DMS is offline.   A light green DMS icon indicates that the DMS is OK, and a dark green icon points to a DMS currently displaying a message.

In the Data Window area, the current status for a selected DMS will be displayed.  The Data Bar Cycle Time determines the amount of time that the current info is displayed in the Data Window.  It is defined in General Options under the Administration menu item.  

The Log/Event Viewer option is under the Log menu item.  Among other things, the log will show if any errors are present at the sign.  Note that any polls executed without errors will not be recorded in the log.

Status reports for multiple signs can be printed using the Sign Status Print option.  This option is accessed under the Reports option from the Log menu.  After selecting the Sign Status Print option, the appropriate signs can be included in the report.  When ready to print, select the OK button.
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