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Abstract— In this paper, the analysis of 

centralized photovoltaic (PV) array solar power 
system for street light is presented. In this case, 
the PV array are installed in one location and the 
energy they generate is used to power the street 
light on several poles. The load demand of the 
street light is determined from the knowledge of 
the street light route length, the adjacent pole 
distance, the number of street light poles, the 
power rating of the street light per pole and the 
number of operating hours per day. In all, the 3.83 
Km route street light has load demand of 76.8 kWh 
per day. PVSyst software was used to select the 
appropriate PV system component sizes and also 
to simulate the PV system. The simulation results 
show that the yearly energy demand is 28,032 
kWh, the energy effectively supplied to the user 
yearly is 26,872 kWh and the energy produced 
yearly by the PV array is 28,174 kWh while the 
yearly solar fraction is 0.959. The results show 
that the value of operating efficiency based on the 
total PV module area of 13.25 % as obtained from 
the PVSyst simulation is approximately the same 
as the value of 13.31 % obtained from the 
analytical computation. Similarly, the results show 
that the value of operating efficiency based on the 
total PV cell area of 15.19 % obtained from the 
PVSyst simulation is the same as the value of 
15.19 % obtained from the analytical computation. 
In all, the analysis of the street light solar power 
system as presented in this paper, provides 
essential approach for validating some simulation 
generated parameters of the system using 
analytical computation approach. 

Keywords — Solar Power, Street Light, PVSyst, 
Simulation Software, Diffused Irradiation, Load 
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1.  INTRODUCTION 
Today, across Nigeria, the rising insecurity challenges 
has called for measures to tackle the issues 
[1,2,3,4,5,6,7,8,9,10,11,12]. Accordingly, some States 
governors are advocating for state police, community 
policing and other forms of security frameworks to secure 
their domain [13,14,15,16,17,18,19,20]. In addition, the 

night-time security is also top on the list; increasingly, 
some States are installing solar-powered street light in the 
urban centres and their adjoining communities 
[21,22,23,2,4,25,26]. This is to facilitate safe night 
businesses and legitimate activities that do take place at 
night in the various city centres.  
Notably, the use of photovoltaic solar power to run the 
street light project has been due to the poor power supply 
from the national grid [27,28,29, 30,31,32, 33,34,35, 
36,37,8,39, 40, 41, 42,43, 44,45,46]. Even in the urban 
centres with relatively fair access to the national grid, 
there is uncertainty on the availability of power at night 
times when the street lights are needed most. In such 
case, the usual alternative had been diesel power 
generator. However, given the environmental unfriendly 
nature of such power supply and the  relatively long-term 
cost benefit of the PV power supply, most State in 
Nigeria have adopted the solar-powered option 
[47,48,49,50,51,52,53,54,55,56,57,58,59].  
Accordingly, in this paper, analysis of centralized PV 
array solar power system for street light is studied. The 
centralized PV array is considered because of the high 
rate of failure of the discrete (per pole) PV module 
approach. Also, the problem of vandalisation is a setback 
for the per pole PV module approach. In this study, the 
analysis was conducted using PVSyst simulation software 
and the operating efficiency of the PV array was 
validated using analytical approach. 

 
2 METHODOLOGY 

2.1 Determination of the Load demand of the street light 
The load demand of the street light is determined from the 
knowledge of the street light route length, the adjacent pole 
distance, the number of street light poles, the power rating 
of the street light per pole and the number of operating 
hours per day. The street light route length is determined 
using the Google map distance measurement, as presented 
in Figure 1.  The listed parameters are presented in Table 1 
for the case study street light.  The street light path (Figure 
1) started from Waterline junction along Aba road Port 
Harcourt at coordinates of 4.817243, 7.009501 to  River 
State University junction long Mile 3 Diobu road at 
coordinates of  4.806253, 6.987958. A total of 3.83 Km 
route.  The daily load demand is determined using the 
specifications presented in Table 1 and the hourly 
distribution of the energy demand is given in Figure 2. The 
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