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Abstract— In this paper, the simulated 
performance analysis of standalone photovoltaic 
power system with backup generator for a 
hospital in Akwa Ibom State is presented. The 
installation site geo-coordinates are 4.926045 
(latitude) and 8.030304 (longitude) and the 
hospital has daily energy demand of 101.808 
kWh.day. The system design specification has 2 
days of power autonomy and maximum of 5% loss 
of load probability and DC line voltage of 24 V.  A 
battery bank consisting of a total of 126 batteries 
each with 12 V and 150 Ah capacity is required. 
Also, PV array consisting of a total of 211PV 
modules each with 24V and 190 Wp power 
capacity is required.The PVSyst software 
simulation of the PV power system was conducted 
and the main simulation results show that the 
system has annual energy yield of 47.8 MWh/year, 
specific energy yield of 1193 kWhkWhp/year, solar 
fraction of 95.4 %, missing energy of 1736 kWh, 
loss of load of 4.7 % and unused energy of 7327 
kWh/year. The PV system has yearly total of daily 
reference energy yield (Yr) of 1576 kWh/m^2.day, 
the normalized loss due to unused energy has 
annual mean of 0.257, the normalized loss (Lc) in 
the PV array has annual mean of 1.551, the 
normalized system loss (Ls) has annual mean of 
0.333 while the system performance ratio (PR) is 
0.564 or 56.4 %. The system loss diagram shows 
that battery loss is about 4.1 % of the total energy 
yield, energy loss due to unused energy is about 
12 % of the total energy yield, while the highest 
loss of 19 % is the array loss which is the sum of 
thermal loss, loss due to PV module quality, dust 
and other factors associated with the PV module. 
Essentially, the PV system supplied 95.4 % (that is 
the solar fraction) of the required energy for the 
hospital while about 4.7 % (that is the loss of load) 
of the required energy are not met with the PV 
power system.  However, the system performance 

is acceptable since the design specification 
allowed a maximum of 5 % loss of load with two 
days power autonomy. Also, with the backup 
generator in place, the missing 4.7% energy 
demand will be supplied from the backup 
generator.  

Keywords— Performance Analysis, Standalone 
Photovoltaic Power System, Loss Of Load, 
Hospital PV Power,   Backup Generator   

 
1.  INTRODUCTION 

Increasingly, for effective service delivery, many 
health facilities in the remote parts of Nigeria are adopting 
solar power options [1,2,3]. This help them to stay 
connected in terms of internet connectivity as well as 
connected via the  various wireless network services that 
are available in various parts of Nigeria.  Notably, patients 
and their relatives are always eager to have some level of 
electric power availability in the health facilities to help 
them remotely connect and coordinate the health care 
service delivery and to respond promptly to emergency 
situation.  

In any case, some of the health facilities in the 
remote areas have electric generators based on fossil fuel. 
However, with the present high cost of fossil fuel, majority 
of the health facilities are installing solar photovoltaic (PV) 
power as the main alternative power source with the fossil 
fuel electric power generators as the second option [4,5,6]. 
Consequently, in this paper, the simulated performance 
analysis of standalone photovoltaic power system with 
backup generator for a hospital is presented [7,8,9]. The 
study presented the sizing of the solar power system, as 
well as the normalized performance parameters [10, 11] and 
losses using the loss diagram in PVSyst software [12,13]. 
The analysis is done using PVSyst simulation software 
[14,15].    
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software is employed for the simulation. The essence of the 
study is to evaluate the PV system performance for the 
health facility based on the specified energy demand of the 
health facility, the meteorological data of the site and the 
design specifications for the PV system.  

The PV system considered in the study is a standalone 
system with battery bank and backup generator. The result 
show that about 95.3 % of the energy demand of the 
hospital is supplied from the PV power system while the 
missing energy of 4.7% is supplied from the backup 
generator. 
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