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Abstract— In this paper, sizing of off-grid 
photovoltaic power system for internet café and 
portable device charging station is presented. 
First, the load demand profile of the internet café 
and portable device charging station was 
determined. Next, the geo-coordinates of the 
internet café was used to download the solar 
radiation data for the sizing computation. The 
actual sizing operation was performed using 
PVSyst software. The PVSyst was used to model 
the hourly distribution of the load, as well as the 
configuration of the PV array and the battery bank. 
The simulation results showed that there are 24 
pieces of 250 Wp photovoltaic (PV)  modules in 
the PV array which occupied a total area of 39 𝒎𝟐 
and gave a total output power of 5.31 kWp. The 
battery bank consisted of 112 batteries (with 4 
batteries in series and 28 battery strings in 
parallel) and the battery has a total capacity of 
2800 Ah at nominal battery voltage of 48V.  The 
average yearly energy output available from the 
PV array is 6.97 MWh/year, the energy used by the 
load is 5.74 MWh/year, missing energy (energy 
demanded but not supplied) is 0.15 MWh/year, the 
annual user load demand is 5.884 MWh/year) and 
a solar fraction of 97.52% . Furthermore, the 
system has a performance ratio of 63.0%. In 
essence, about 37 % of the energy generated from 
the PV array are lost. 

Keywords: PVSyst Software, Sizing Of Solar 
Power System, Optimal Tilt Angle, Off-Grid 
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1.  INTRODUCTION 

In recent years, there is increasing adoption of 
information and communication technologies (ICT) in the 
remote parts of developing countries and this has 
necessitated the provision of access to internet for people 
in such areas [1,2,3,4,5,6,7,8]. Also, the use of portable 
smart phones and smart devices to perform most of the 
ICT operations and also access the internet has also 
prompted the provision of both internet access hotspots 

and wireless network base stations in remote areas 
[9,10,11].  

Particularly, in Nigeria, people living in most of the rural 
communities across the nation suffer both lack of access 
to electric power supply and lack of internet service 
[12,13,14,15,16,17,18,19]. In some cases, the cellular 
network services are available but with weak signals that 
frustrate the users. In such cases, some organizations and 
business experts setup solar-powered internet café’ and 
mobile device charging stations to serve the rural 
communities that are cutoff from the national grid and 
mainstream internet services.  

Notably, the solar power has been adjudged to be the best 
alternative energy supply because it is environmentally 
friendly and also it is increasingly becoming affordable in 
view of the steady decrease in the setup and running costs 
of the photovoltaic solar power supply components 
[20,21,22,23,24,25,26,27,28].  Importantly, in order to 
meet the desired energy demand, the solar power 
components must be properly selected in terms of their 
capacities to accommodate the variations in the solar 
radiation and the need to meet the power demand 
irrespective of such variations [29,30,31,32,33]. 
Accordingly, in this paper, the sizing of the solar power 
supply system for a case study internet café and portable 
device charging station is presented. The sizing operation is 
carried out using PVSyst software. 

2 METHODOLOGY 

2.1  The Load Demand and Meteorological Data 

The approached used in the sizing of the off-grid 
photovoltaic power system includes determination of the 
daily load demand profile, acquisition of meteorological 
data of the installation site, sizing of the PV array, the 
battery band as well as sizing of the inverter and charger 
controller. The daily load demand profile is obtained and 
presented in Table 1. The  Google map showing the 
location of the case study PV power installation site near 
Swali Market in Yenagoa Bayelsa State at coordinates (of 
4.918729, 6.267808) with  latitude of 4.918729 and 
longitude of 6.267808, as shown in Figure 1. The load 
profile of the case study as modelled in the PVSyst 
software is shown in Figure 2 while Figure 3 shows the 
hourly distribution of the case study load as modelled in the 
PVSyst software. 
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3.  RESULTS AND DISCUSSION 

The simulation parameters setting used in the PVSyst 
software , as shown in Figure 5 shows that there are 24 PV 
modules (each rates 250 Wp at STC) in the PV array which 
occupies a total area of  39 𝑚ଶ and a total operating power 
of 5.31 kWp at 50°C. The battery bank consists of 112 
batteries ( with 4 batteries in series and 28 battery strings in 
parallel) and the battery has a total capacity of 2800 Ah at 
nominal battery voltage of 48V. Also, the daily user needs 
or electric load demand (as captured in the PVSyst 
simulation parameters in Figure 6) shows that the daily 
energy demand is 16120 Wh/day. 

The average yearly energy output available from the PV 
array is 6.97 MWh/year, the energy used by the load is 5.74 

MWh/year, missing energy (energy demanded but not 
supplied) is 0.15 MWh/year . The annual user load demand 
(in Figure 6) is 5.884 MWh/year) and for with the  5.74 
MWh/year energy delivered to the load per year, the solar 
fraction is computed as (5.74*100%)/5.884) which amounts 
to a solar fraction of 97.52% (as shown in Figure 7). 
Furthermore, the system has a performance ratio of 63.0%. 
In essence, about  37 % of the energy generated from the 
PV array are lost , as shown in the loss diagram of Figure 8. 
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