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Abstract— In this paper, the performance 
evaluation of standalone PV solar power system 
computer and internet service centre is presented. 
The center has load demand of 324740kWh per 
day and the installation site is located in Idu Akwa 
Ibom State with 5.027595 as its latitude and 
8.016309 as its longitude. The PVSyst software 
was used for the simulation. The PVSyst 
simulation result show that the annual energy 
yeild from the system is 155085 kWh/year,the 
used energy delivered to the load is 118546 
kWh/year and the unused energy is 33886 
kWh/year.  Also the system performance ratio is 
58.83 %. Also, the results showed that the energy 
demand could not be satisfied with the use of 
solar power alone in the months of July, August 
and September. The worst case energy deficit 
occurred in the month of July with about 813.8 
kWh energy required from the back-up generator. 
In that July also, the generator is required to run 
for 70 hours which is about days. The loss 
diagram show that the two major losses are due to 
unused energy (20.79%) and loss due to cell 
temperature (11.09%). In all, due to the cumulative 
loses the system performance is 58.83 %. This 
means that about 41.17 % of the energy produced 
is lost. 

Keywords— Solar Fraction, Performance 
Evaluation, PVSyst, Standalone PV , Solar Power 
System   

1. INTRODUCTION
Today, computer and Internet have revolutionised our 
society. Numerous changes have occurred in the way we 
live and relate [1,,3,4]. As such, any one without some 
basic knowledge of computer and internet in this present 
day finds it difficult to take advantage of the numerous 
benefits these technologies can afford[5,6,7,8,9] 

In any case, there are still locations in the remote part of 
some developing countries where the computer and internet 
penetration is still low [10,11,1,13]. One of the major 
challenges in some of these remote locations is lack of 
access to electricity and wireless network service from the 
major service providers [14,15,16]. As such, in such 
locations, computer centres and internet service based on 
VSAT technology are used to provide computer and 
internet services to the inhabitants. Accordingly, the issue 
of power can be addressed by using standalone sola power 
system [17,18,19]. As such, in this paper, the performance 
evaluation of a standalone solar power system for a 
computer and internet service centre in a remote location in 
Akwa Ibom State is presented. The evaluation is done using 
the PVSyst software.  

2. METHODOLOGY
The work considered the solar power for a computer and 
internet service centre located in Idu Akwa Ibom State with 
5.027595 as its latitude and 8.016309 as its longitude. The 
center has load demand profile, as shown in Table 1, with 
about 324740kWh per day.  The meteorological data for the 
installation site at Idu Akwa Ibom State is shown in Table 
1. 
The optimal tilt angle selection for the PV module was 
done using the PVSyst tilt angle dialogue box shown in 
Figure 1. The tilt angle is relative to the site latitude and the 
optimal tilt angle for the site, as shown in Figure 1 is 14°.  
The schematic diagram of the standalone PV power system 
with back up is shown in Figure 2. PVSyst software was 
used to simulate the system with 3 days of power 
autonomy. The results as captured from the PVSyst 
simulation outputs are shown in Figure 3 to Figure 8. 
The PVSyst software is used to examine some key features 
of the selected PV module. Notably, the graph of PV cell 
efficiency versus solar radiation for different temperatures 
is shown in Figure 3 while the graph of PV cell efficiency 
versus temperatures is shown in Figure 4. The 
commercially quoted PV cell efficiency for the selected 
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