
International Multilingual Journal of Science and Technology (IMJST) 
ISSN: 2528-9810 

Vol. 7 Issue 1, January - 2022 

www.imjst.org 
IMJSTP29120699 4874 

Simulated Loss Of Load Analysis Of Off-Grid 
Solar Photovoltaic Solar Power Installation For 

Computer Laboratory In Akwa Ibom State 
 

Sifon J. Umoh1 
 

Oyadinrin Kayode Julius2
 

Abasi-obot, Iniobong Edifon3 

Department Of 
Electrical/Electronic and 

Computer Engineering, University 
of Uyo, Akwa Ibom State Nigeria 

Department Of 
Electrical/Electronic and 
Computer Engineering, 

University of Uyo, Akwa Ibom 
State Nigeria 

Department of Electrical and 
Electronic Engineering, Akwa 

Ibom State University, Ikot 
Akpaden, Nigeria 

Abstract— In this paper, simulated loss of load 
analysis of off-grid Photovoltaic (PV) solar power 
installation for computer laboratory in Akwa Ibom 
State is presented.  The case study computer laboratory 
has about 20 computer systems and a total daily energy 
demand of 53,046 Wh/day. The meteorological data 
was downloaded from NASA portal through PVSyst 
meteo-data import dialogue window using the 
installation site latitude of 5.05° and longitude of 7.90°. 
The results of the simulation conducted using PVSyst 
software showed that the standard test condition (STC)   
energy yield is 34.08MWh, the actual energy yield at 
the operating condition is 25.67 MWh while other 
losses including inverter, wire and battery losses 
reduced the energy delivered to the load to a value of 
23.067 MWh. Also, the loss of load occurred in the 
months of July, September and October with an annual 
value of 1.44 % which is less than the maximum 
allowed value of 3% based on the system design 
specification. The simulation results also included the 
specific days and time of the day and the duration of 
the loss of load. Such detail information are relevant 
for power management planning. 
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1. Introduction 
Across the globe, laboratory practical has been accepted as 
essential for effective learning of theoretical concepts by 
engaging the students in hands-on implementation of the 
practical aspects of the course contents [1,2,3,4,5,6,7,8]. In 
this regard, computer laboratory is usually equipped with 
sufficient computer systems and other accessories and 
peripherals. Effective operation of computer laboratory 
therefore relies among other things on the provision of 
power supply to the laboratory. However, in Nigeria, 
uncertainty about power supply has made it difficult to 
effectively run computer laboratories in many institutions 
across the nation [9,10,11,12,13,14,15,16,17,18,19]. 
Moreover, many parts of Nigeria has no access to the 
national power grid. As such, some institution rely on 
diesel generators as alternative power source while some 

other institutions have adopted the solar power system 
[20,21,22,23,24,25,26,27,28]. Solar power has been 
advocated because it is less handful to the environment 
and cost of installation and maintenance of the solar power 
system have continued to drop over the years 
[29,30,31,32,33]. However, the challenge with solar power 
system is the irregularity in the availability of adequate 
solar radiation to meet the power demand of the load 
[34,35,36,37]. In this wise, there is in some cases loss of 
load which can hinder smooth operation of the computer 
laboratory [38,39,40,41]. 
Consequently, this paper considered a solar photovoltaic 
power system for a computer laboratory and analysed the 
loss of load probability based on the load demand of the 
computer laboratory and the solar radiation data of the site. 
Particularly, the simulated loss of load analysis of the case 
study computer laboratory was conducted using PVSyst 
software. The PVSyst software is download the required 
solar radiation data from NASA portal. The simulation is 
performed for an off-grid solar power system and the 
simulation results were discussed along with their 
implications. 
 
2. METHODOLOGY 
2.1 The Load Demand of the Computer Laboratory 

and the meteorological data and PV Array 
Orientation  

The load demand of the computer laboratory is given in 
Table1. The laboratory has about 20 computer systems and 
a total daily energy demand of 53,046 Wh/day. The 
meteorological data was downloaded from NASA portal 
through PVSyst meteo-data import dialogue window using 
the installation site latitude of 5.05° and longitude of 
7.90°, as shown in Figure 1. The PVSyst graph plot of the 
daily global irradiation on the horizontal plane and on the 
tilted plane of the PV module for the installation site  is 
shown in Figure 2. The optimal tilt angle of 8° was 
selected using the PVSyst panel orintation dialogue box , 
shown in Figure 3. At the optimal angle , a transpotion 
factor of 1.01 was achieved which means that 1% of 
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