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ABSTRACT 

Among many number of methods available for demand side management, energy 

efficiency programs are a key component.  This may involve providing energy 

efficient technologies, use energy efficient best practices and conducting energy audits 

for improving energy inefficiency of a consumer’s energy utilities. Street lighting 

systems are excessive energy consuming component in a country among other energy 

consuming areas such as buildings, electric appliances, and industrial processes. 

Sri Lankan Expressways consume a substantial amount of energy for lighting 

compared to demand from other type of street lighting, mainly due to the inefficient 

street lighting system in use at present. Therefore, this work was undertaken to design 

an energy efficient, traffic-volume based street lighting system for the expressways in 

Sri Lanka by taking Southern and Outer Circular Expressways as case studies. 

This research presents the resulting improvement to the energy efficiency of the 

existing street lighting system in Sri Lankan Expressways by adopting energy efficient 

techniques, energy efficient standards that are used worldwide. It optimizes the 

illumination levels by accounting for such factors as the variable traffic volume during 

nighttime, other environmental factors that impact the illuminance level of 

expressways, transport specific aspects and features of the Sri Lankan Expressways. 

Further, this work also takes into account statistics on hourly traffic volumes, nighttime 

crashes, presence or absence of parked vehicle, pedestrians and instructions and 

directives that are enforced on Sri Lankan expressways. 

Major findings of this research are that the existing expressway lighting system is 

totally obsolete in terms of technologies it uses. Present system is found to be an 

overdesign that is suitable for normal highways, but not optimised for Sri Lankan 

Expressways which are access-controlled. A new design is carried out using one out 

of three energy efficient lighting design methodologies which are discussed and 

analysed at length. It is shown that a more energy efficient lighting system could be 

designed without significant impact on nighttime crashes by replacing the current 

sodium vapour lamps with energy efficient LED lamps. This results in significant 

energy savings with minimized operation and maintenance costs.  
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