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ARTICLE HISTORY ABSTRACT

Received 23 November 2025 This study presents the design and evaluation of a solar-powered street lighting system for the
Revised 19 December 2025 Brack Alshati — Alshuwayrif road in southern Libya. The aim is to reduce traffic accidents on this
Accepted 22 December 2025 vital north-south artery. The analysis was conducted using hourly climate data for the study area.
Online 25 December 2025 Several software programs were employed, including System Adviser Model (SAM), MS Excel,

and Dlalux, to assess the technical, economic, and environmental feasibility of the proposed

system and to determine the optimal street lighting design that minimizes the cost per unit of
KEYWORDS electricity production. Electronic devices and sensors were also used to monitor system
performance and minimize malfunctions and energy waste. The optimum system included a 530W
solar panel, a 2620Wh (12Vx220Ah) storage battery, and a 100W LED light. The number of light
poles required to meet traffic safety requirements and standard specifications for lighting the 280
km distance between Brack and Alshuwerif cities was estimated at 3,450 poles. The project cost
was estimated at 18,265,000 LD, with a levelized cost of energy of 0.604 LD/kWh. The payback
period was estimated at 21.9 years, and the annual amount of CO2 prevented from being released
into the atmosphere was estimated at 413.5 tons annually, which equivalent to 249,452 LD per
year.
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