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WHAT  IS  A  MANAGED  L IGHTING  CONTROL  

SYSTEM? 

Enables remote management & monitoring 
of roadway lights 

A full system contains: 
1. Control Node (Circuit or Fixture) 
2. Base Station (Vendor Dependent) 
3. Central Control Software (Cloud or Local) 

Benefits may include: 
• Streamlining Maintenance 
• Improved Asset Management 
• Reduction in Energy Consumption 
• Increased Fixture Lifespan 
• Fewer public complaints related to lighting 
outages 2 



     

     
       

             
     

       

         
                 

             
 

                   
           

   

WHAT  IS  A  CONTROL  NODE? 

Enables: 
1. Remote lighting control (on/off/dimming/schedule) 
2. Lighting asset management functionality 

Connects to each fixture using the seven‐pin 
receptacle on each fixture 

• Same receptacle as “dumb” photocell 

Communicates through either on‐board cellular Dark To Light Node 

radio or low power mesh networking with a base 
station 

• NDOT's pilot project includes vendors using both 
communication methods 

• Mesh nodes usually use ISM 908 MHz to 928 MHz 
bands or 2.4 GHz RF for communication 
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WHAT  IS  A  BASE  STATION? 

The Base Station serves as a gateway between 
the Control Nodes and the Central Control 
Software 

It aggregates multiple Control Nodes to enable 
centralized control and monitoring of the lighting 
system 

Typically, the Base Station uses cellular radio for GE Current LightGrid 
Base Station backhaul, although some vendors offer Ethernet 

connection options 
Some systems do not use a base station. Each 
control node connects directly to the Central 
Control Software through a SIM card or eSIM in 
each node 
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WHAT  IS  CENTRAL  CONTROL  SOFTWARE? 

A cloud‐based graphical interface accessed via web browser 
Enables users to configure features such as scheduling or 
photocell parameters for the Nodes 
Enables users to monitor real‐time and historical status and 
power consumption data 

The system can integrate with NDOT's 
existing ATMS platform via API or 
SMTP 

This integration enables immediate 
alerts for power outages or other 
events that may impact roadway 
lighting 

Quantela Management Platform 
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INIT IAL  GOALS  OF  ADAPTIVE  L IGHTING  

PROJECT  

Initial project goals ≠ Final project goals! 
Operations Goals: 

• Enable remote control of fixtures 
• Reduce energy consumption 
• Detect vehicular, motorcycle, bicycle, and pedestrian traffic 
• Internet Protocol (IP) communication for all nodes 

Maintenance Goals: 
• Detect conductor theft 
• Enable remote troubleshooting 
• Monitor fixture performance 
• Monitor environmental conditions 

Safety Goals: 
• Enable remote detection of fixture failure 
• Provide adjustable dimming depending on the traffic volume (including
vehicles, pedestrians, etc.) 

• Evaluate “bells and whistles” (e.g. Gunshot detection) 
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PROJECT  T IMELINE  

Q2 
2019 

• NDOT  creates Initial Statement of Work 

Q1 
2020 

• State of the Practice Report – Completed  

SummerSummer 
2020 

• Stakeholder  Outreach – Completed  (and continues as needed) 

Q1 2021 
• Managed Lighting Handbook – Draft  Complete 

SummerSummer 
2022 

• Pilot Design Project Completed 

SummerSummer 
2023 

• Managed Lighting Handbook – Final,  Approval Pending 

SummerSummer 
2023 

• Evaluation Criteria Memo – In  Progress 

TBD 
• Pilot Construction Project – In  Progress 
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ADAPTIVE  L IGHTING  SYSTEM  – 
STATE  OF  THE  PRACTICE  

From June 2019‐Feb 2020, Atkins developed a 
State of the Practice report to establish a better 
understanding of the available systems on the 
market. 
The report included: 

• Review of available lighting control systems 
• Assessment of NDOT's required capabilities 
• Analysis of deployments by others 
• Rating of available solutions in early 2020 

The report also outlined two additional steps 
that NDOT should complete to move forward: 

• Clearly define standards and specifications to 
achieve the required capabilities 

• Complete a pilot project (currently in progress) 
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STAKEHOLDER  ENGAGEMENT  

• Atkins conducted stakeholder engagement with NDOT districts and RTC FAST. 

• Aimed to capture the concerns and feedback of the stakeholders regarding the 
proposed adaptive lighting system. 

• Identified several concerns, including aging infrastructure, limited maintenance 
resources, and theft/vandalism of lighting infrastructure. 

• Based on the stakeholder feedback, it became clear that asset management 
capabilities would provide the most benefits and should be prioritized. 

• The conclusion of the stakeholder engagement
campaign led to revising the terminology from
adaptive lighting to managed lighting. 

• This adjustment demonstrates the importance of
engaging with stakeholders to understand their
concerns and perspectives, which can ultimately
lead to better project outcomes. 
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MANAGED  L IGHTING  HANDBOOK  

Written for multiple audiences: 
• Design engineers 
• NDOT district staff 
• NDOT SLI staff 

To be used throughout the lifecycle
of a deployment: 
1. Design 
2. Operation 
3. Asset Management/Maintenance 

10 



           

         
 

       
             

           
     
                     

     
                     

                       

                 
 

PILOT  PROJECT  – DESIGN  SCOPE  

Pilot Design in Washoe Valley & Reno: 

184 control nodes from five vendors 
Locations: 

• 3 rural interchanges on I‐580 
• Approx. 1 mile of urban freeway on I‐580 

Mix of existing and proposed luminaires 
Adaptive lighting capabilities: 

• Vehicle detection triggers an increase in light levels for one minute
downstream of detected vehicle 

• Originally designed for three rural interchanges, but is now not supported
by the other vendors; final design will include functionality at one rural
interchange 

Pilot project will evaluate system performance and inform future
deployment decisions 
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PILOT  PROJECT  SELECTED  VENDORS  
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PILOT  PROJECT  LOCATION: 
EASTLAKE  BLVD & I ‐580  
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PILOT  PROJECT  LOCATION: 
BELLEVUE  RD & I ‐580  
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PILOT  PROJECT  LOCATION: 
BOWERS  MANSION  RD & I ‐580  
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DESIGN  OF  MINIMUM  L IGHTING  LEVELS  

• Atkins created AGI32 model to evaluate existing lighting levels 
• Compared to minimum levels per NDOT SLI Design Guide 

• Rural areas = brighter than required 

• Urban areas = at or close to required 

• Atkins developed an Excel tool to calculate the percentage of full 
brightness that each light may be set to achieve the minimum 
required lighting levels. 

Minimum % light level = required avg luminance  modeled avg luminance 

• Operators may set the light levels higher than the minimum 
percentage but setting any lower would require further engineering 
evaluation. 
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CALCULATION  OF  MINIMUM  L IGHTING  LEVELS  

Parameters per FHWA‐HRT‐14‐050 publication, June 2014 

Weighting formula determines lighting class. 
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SELECTION  CRITERIA  FOR  ROADWAYS  
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DESIGN  OF  MINIMUM  L IGHTING  LEVELS  

• Lighting Class determined from formula corresponds to 
minimum design lighting levels. 

• Enter the full luminosity of area which is determined by: 
1. Modeling the existing or proposed conditions in AGi32 
2. Use a luxmeter to measure existing lighting conditions 
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DESIGN  OF  MINIMUM  L IGHTING  LEVELS  

Remember to check the dimming curve (non‐linear) of the fixture
LED driver to ensure it is accurately set to the minimum dim level 

• Required if you will use the 0V to 10V dimming method (NDOT 
method) 

• Not required if a DALI (Digital Addressable Lighting Interface) driver is
used 
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L IVE  EXERCISE  

Live demonstration of the reduced lighting levels 
calculator 

Two scenarios 
1. Rural Highspeed Roadway 

• The goal is to show how, when following the NDOT Signals, Lighting, & 
ITS Design Guide for safety lighting, energy consumption can be saved 
by reducing illumination levels 

2. Urban Intersection 
• The goal is to show how using the calculator can show that reducing 
illumination levels may not be feasible in some scenarios 
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PILOT  PROJECT  CONSTRUCTION  

• Construction contract awarded to PAR 
West 

• Product material submittals, January 2023 

• Submitted models differed from design 
plan models available just 6 months 
earlier. 

• Product evolution 
• Only one still supports vehicle detection 

• Due to market realities, change order 
revisions made to the project plans. 
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ADJUSTED, F INAL  GOALS  OF  NDOT’S 

MANAGED  L IGHTING  PROJECT  

• Operations Goals: 
• Enable remote control of fixtures 
• Reduce light levels where applicable 
• Track energy consumption 
• Provide adaptive dimming depending on vehicle traffic (1 location) 

• Maintenance Goals: 
• Conductor theft detection 
• Enable remote troubleshooting of fixture failure 
• Fixture lifecycle performance monitoring 

• Safety Goals: 
• Increased uptime of light fixtures with early alert of failures 
• Enable early alert of utility power outage 
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LESSONS  LEARNED  

• Be Agile 
• The fast‐evolving product category requires flexibility and 
adaptability to achieve success. 

• Examples: 
1. Switching from NDOT fiber to cellular for backhaul 
2. Reducing the number of vendors supporting presence‐based 

dimming. 

• Focus on required capabilities rather than specific means 
and methods. 

• Further lessons will be learned as construction and 
commissioning are completed. 
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Eric MacGill, Sr. Traffic Designer 
emacgill@dot.nv.gov | 775.888.7561 

Kevin A. Maxwell, PE, CPM, Principal Engineer 
kmaxwell@dot.nv.gov | 775.888.7087 

26 

mailto:kmaxwell@dot.nv.gov
mailto:emacgill@dot.nv.gov

	Structure Bookmarks
	Western States Forum Managed Lighting Control Systems 
	Eric MacGill, Sr. Traffic Designer Kevin A. Maxwell, PE, CPM, Principal Engineer June 13to 15, 2023 
	Eric MacGill, Sr. Traffic Designer Kevin A. Maxwell, PE, CPM, Principal Engineer June 13to 15, 2023 
	WHAT IS A MANAGED LIGHTING CONTROL SYSTEM? 
	WHAT IS A MANAGED LIGHTING CONTROL SYSTEM? 

	Eric MacGill, Sr. Traffic Designer 
	Eric MacGill, Sr. Traffic Designer 




