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Abstract— In this paper, the sizing and 
performance analysis of grid-connected solar 
power for electronic and communication 
laboratories using PVSYST Software is presented. 
The work is focused on presenting the steps used 
in PVsyst software to size the solar power system 
for powering a set of laboratories used for 
electronics and communication in the faculty of 
Engineering located at the main campus of 
University of Uyo with geo-coordinate of 5.041294, 
7.974573, annual mean solar radiation of 1717.2 
kW/m^2  and mean temperature which has annual 
mean value of 24.9 °C. The results showed that 
with the 12 V 200 Wp PV panel, total of 213 PV 
module are required for the PV array while 147 
battery units are required in the system.  The 
result shows zero loss of load probability and zero 
duration of loss of load duration. As such, the 
system is sized to avoid any power outage which 
resulted in excess energy yield that led to as 
much unused energy loss of 16427 kWh per year. 
Also, the PV array operated with efficiency of 7.01 
% annual average and thermal loss of about 12,57 
% of the total energy yield. 

Keywords— Grid-Connected, PVSYST 
Software, Solar Power, Loss of Load, Alternative 
Power   

1. Introduction
Over the years, the power sector in Nigeria has 

witnessed chronic power challenges including grossly 
inadequate generation and losses on the system, as well as 
epileptic power supply due to load shading and scheduling 
[1,2,3]. This has affected the university community which 
rely on electric energy for most of their research works. 
Particularly, the department of electrical and 
communication engineering requires energy supply for a 
given number of hours every working day to attend to the 
laboratory works as required in the curriculum. Such 
practical works cannot be adequate conducted without the 
availability of electric power in the laboratories. 

In view of the energy challenges, the university 
community has resulted in using diesel generators as the 
alternative energy source [4,5,6]. Such approach, though 
highly welcomed has suffered enormous setback due to 

recent increase in the prices of fossil fuel and their 
associated energy system [7,8]. The central diesel generator 
can no longer be powered as regular as required to meet up 
with the demands in the school. As such, alternative energy 
solutions are need. Accordingly, in this work, the solar 
power system for the laboratory is recommended and a 
simulated sizing and performance analysis of the standalone 
solar power for the electronic and communication 
laboratories are presented. The simulation is conducted 
using the PVSyst simulation software [9,10].  

2. Methodology
The work is focused on presenting the steps used 

in PVsyst software to size the solar power system for 
powering a set of laboratories used for electronics and 
communication in the faculty of Engineering located at the 
main campus of University of Uyo. The first step in the 
study is the determination of the site geo-coordinates using 
Google Map.  The case study laboratory is in the faculty of 
engineering located in university of Uyo main campus with 
geo-coordinate of 5.041294, 7.974573 and shown in 
Google map visualization of Figure 1.   

The second step is that the geo-coordinate of 
5.041294, 7.974573 was used in PVSyst to acquire the 
daily mean global solar radiation and temperature of the site 
[11]. The plot of the daily mean global solar radiation on 
the horizontal plane for the site is shown in Figure 2 with 
annual mean of 1717.2 kW/m^2 while Figure 3 shows the 
plot for the daily mean temperature which has annual mean 
value of 24.9 °C.  

The third step is that the optimal tilt angle for the 
solar panel is determined using the PVSyst. The optimal tilt 
for the PV panel as captured using PVSyst software is 
shown in Figure 4. It shows that for annually fixed tilt, the 
site required tilt angle of about 13° to gain transposition 
factor of 1.02. This means that 2 % of solar radiation is 
captured by the optimally tilted PV panel when compared 
with that of the PV on a horizontal plane. 

The fourth step is the determination of the daily 
energy demand of the case study laboratory which is shown 
in the load profile in Table 1. The schematic layout of the 
standalone solar power in PVSyst is captured and presented 
in Figure 5. The system configuration for the battery bank 
is presented in Figure 6 while the configuration for the PV 
array is shown in Figure 7. 
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