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Abstract— In this work, techno-economic 
evaluation of grid-connected 10 kW solar 
photovoltaic (PV) power system for a household 
in Rivers State is presented. The solar PV 
installation site is located at latitude of 4.5 °N , 
longitude of 7.0° E and altitude of 15 m and the 
site has 1489.9 kWh/m^2 total global solar 
irradiation on the horizontal plane in a year. The 
solar power system consist of 76 units of 285 Wp 
Si-poly PV modules and 15 kW Siemens inverter. 
The technical analysis results show that the total 
energy yeild  for a year is 22604 kWh, the total 
load demand for a year is 83957 kWh, the total 
energy supplied to the user for a year is 21298  
kWh, the total energy supplied to the grid for a 
year is 1305.7  kWh and the mean solar fraction 
for a year  0.269. this means that means that 26.9 
% of the energy supplied to the load is supplied 
from the solar power while 73.1 5 are suplied from 
the grid.  According to the economic analysis, the 
PV module cost is 850 Naira per Wp power while 
the inverter cost is 880 Naira per Wp power. Also, 
22 % tax is adopted with 25 years life cycle time.  
The results show that the unit cost of the energy 
is 261 Naira per kWh while the total yearly cost of 
the energy is 5,906,039 Naira. 
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1. INTRODUCTION 

In recent years, there has been increasing adoption of solar 
power system across Nigeria [1.2]. This has been 
occasioned by the poor power supply from the grid [3,4,5] 
and the fact that a good number of Nigerians do not have 
access to the grid [6,7]. However, nowadays, the need for 
affordable clean solar energy is driving researchers and 
designers to carefully select the system components in the 
design of solar power system [8,9]. Accordingly, in this 
work, PVSyst simulation software is used to conduct a 
technical and economic analysis of a grid connected solar 
power system [10,11,12]. 

Notably, the technical analysis is used to select the system 
components sizes and also to determine the energy yield, 
energy consumptions, losses and other performance 
parameters  [13,14] while the economic analysis is used to 
determine the cost of implementation and maintenance of 
the system and also to determine the unit cost of the energy 
[15,16,17.  The details of the technical and economic 
analysis are performed using PVsyst software.  

2. METHODOLOGY 

The focus in this work is to evaluate a grid-connected solar 
PV system designed for a household in Rivers State 
Nigeria. The geo-location of the solar PV installation site 
for the extraction of the meteorological dataset is latitude 
4.5 °N , longitude 7.0° E and altitude of 15 m, as shown in 
Figure 1. The geo-location data are used to PVSyst 
software meteorological data download tool to download 
the global solar irradiation on the horizontal plane and the 
ambient temperature from NASA weather data portal. The 
downloaded monthly mean of the meteorological data of 
the solar PV installation site is shown in Figure 2.The 
dataset shows that the annual mean ambient temperature is 
26.14 °C while the total of the monthly mean global solar 
irradiation on the horizontal plane in a year is 1489.9 
kWh/m^2.  The optimal tilt angle for the PV array and the 
corresponding transposition factor are determined using the 
PVSyst PV orientation tool. According to the PVsyst 
software, the optimal tilt angle for the PV array at 
installation site is 15 ° with a transposition factor of 1.02, as 
shown in Figure 3. That means the irradiation hitting the 
PV array on the optimal tilt angle is about 102% of the one 
on the horizontal plane ( which amounts to  total of the 
monthly mean global solar irradiation on the tilted plane   
as 1,519.698 1489.9 kWh/m^2).  

The schematic diagram of the grid-connected solar (GCS) 
power system is shown in Figure 4. According to the 
schematic diagram, the main components of the GCS power 
system are the electrical load, the inverter and the PV array. 
The electrical load is captured as the daily load demand in 
Figure 5 and it consists of a constant 10 kW power that runs 
for 24 hours every day and this amounts to 240 kWh energy 
demand per day or average energy demand of 7200 
kWh.month. 
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