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Abstract— In this paper, simulated grid-
connected roof-top solar power system analysis is 
presented and the case study was a superstore 
building in Akwa Ibom. The effective rooftop area 
for PV array installation at the case study 
superstore was about 18 𝒎𝟐,  the load demand 
was 33460 Wh per day and the horizontal global 
irradiation at the site was 1717.2 kWh. 𝒎𝟐  per 
month. The analysis was implemented using 
PVSyst solar power simulation software.  
According to the results, a total of 10 PV modules 
are required and this gave a total PV array module 
area of 16.4 𝒎𝟐 and array cell area of 14.4 𝒎𝟐. The 
power system has total energy production of 4305 
kWh/year, the performance ratio of 82.84 % and 
solar fraction of 32.57 %. The operating efficiency 
of the PV modules was 17.99 % with respect to 
cell area which is different from the quoted value 
of  21.12 % on the PV datasheet. Also, the 
operating efficiency of the PV modules was 15.70 
% with respect to module area which is different 
from the quoted value of 18.44 % on the PV 
datasheet. 
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1. INTRODUCTION

In the recent decades, the rising harmful impact of fossil 
fuel-based energy generators has prompted the global call 
for the adoption of more environmentally friendly energy 
sources [1,2, 3,4, 5,6,7,8,9,10,11,12,13]. While there are 
many options, in Nigeria, the most popular clean energy 
source in the solar of which photovoltaic option is the 
most dominant [14,15,16,17,18,19,202,21,22,23,24]. In 

this wise, photovoltaic (PV) panels are installed and used 
to capture solar energy and converts same to electric 
energy [25,26,27,28,29,30]. While such approach is good, 
the solar panels occupy space, especially due to the low 
conversion efficiency the PV panels and hence relatively 
large area of space that is needed to accommodate the 
solar panels for large energy harvest. 

In order to conserve space while still adopting the solar 
PV option, rooftop installed PV panels are now being 
used in many places [31,32,33,34,35,36]. This is 
particularly useful in the cities where space is very scares 
and expensive. As such, in this paper, the focus is to 
determine the amount of energy generated from the 
available rooftop and also the operating efficiency of the 
rooftop installed PV panels. The PVSyst software is used 
in the study and it also used to generate other relevant 
performance parameters of the PV installation. The case 
study used was a superstore building in Akwa Ibom State 
in Nigeria.  

2 METHODOLOGY 

The effective area of the roof (Aሻ is determined from 
the available roof area ሺ𝐴ோிሻ after applying the various 
reduction factors, namelyr୪ୟ୲  (flat roof reduction factor, 
r୪ୟ୲   = 1), r୮ୣୟ୩  (peaked roof reduction factor usually, 
r୮ୣୟ୩    = 0.5), f୭  (roof inclination reduction factor), fୱ  
(unused and shaded roof area reduction factor roof area, 
typically, 0.3   fୱ ≤0.9), f୪ୟ୲   (flat roof fraction)  and 
f୮ୣୟ୩ (peaked roof  fraction ). Then 

𝐴் ൌ  ሺ𝑓ሻሺ𝑓௦ሻሺ𝐴்ோிሻ   (1) 

Where,  

f୭ ൌ  ሺf୪ୟ୲ሻሺr୪ୟ୲ሻ + ൫f୮ୣୟ୩൯൫r୮ୣୟ୩൯ (2) 
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