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Abstract— In this paper, the evaluation of off-grid solar 
power system for remote self-service banking kiosk in 
Cross River State is presented. The case study remote 
self-service banking kiosk is located at Odukpani in 
Cross River State with latitude of 5.082488, and 
longitude of 8.348434 and it has daily energy of 206.04 
kWh per day. The meteorological data of the case study 
site consist of mean daily peak sun hour of 6.32 kW-
hr/m^2/day and mean daily temperature of 26.00 °C.   
the results show that the PV system has annual energy 
yield of 91.9 MWh/yr, performance ratio of 62.7 % and 
system loss of 0.35 kWh/kWp/day. Also, the PV solar 
system satisfied the load demand for all the months 
except in the month of August with the lowest energy 
yield of about 6262 kWh where there is missing energy 
of 489.9 kWh   with solar fraction of 0.923 , loss of load 
probability of 7.6% and loss of load duration of 57 hour.  
Principally, in the month of August, over two days of 
power outage will be witnessed in the kiosk.  Hence, 
some measures need to be taken to accommodate the 
two days of power outage. One option is to run the ATM 
at a fraction of the full load; that means, instead of all 
the 8 ATMs running 24 hours, the system can be 
scheduled  whereby only 4 out of the 8 run for 24 hours, 
while the remaining 4 ATMs run 16 hours per day. In 
this way, power outage can be eliminated in the system 
all through the year.  

Key words: Off-Grid Power, Self-Service Banking 
Kiosk, Solar Power System, Automatic Teller Machine, 
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1. INTRODUCTION 
Nowadays, many industries are embracing 

measures to minimize man hour by deploying robots and 
other self-service mechanisms for their clients. In this wise, 

banks are increasingly deploying automatic teller machines 
(ATMs) to provide self-service banking for the bank 
customers. Accordingly, many banks are deploying self-
service banking kiosks to areas closer to their customers. 
Such areas like markets, city centers and some remote 
locations with significant customer base are possible 
locations that many banks do deploy self-service banking 
kiosks. 
In any case, in Nigeria, the major challenge with such self-
service banking kiosk is power supply, notably, especially 
in the remote locations without access to the national grid, 
providing steady power supply for the self-service banking 
kiosk is a running challenge. In such situation, solar power 
has become a viable option for providing off-grid power 
supply to the self-service banking kiosk. Hence, in this 
paper, the evaluation of off-grid solar photovoltaic (PV) 
power system for remote self-service banking kiosk is 
presented. The evaluation is conducted using PVSyst 
simulation software. The emphasis of the evaluation is to 
assess the loss of load performance of the PV power 
system. Loss of load performance [16,17] parameters 
include determination of the missing energy, the loss of 
load probability and the loss of load duration. These 
parameters are determined using the PVSyst software. 
 
2. METHODOLOGY 

The case study remote self-service banking kiosk 
is located at Odukpani in Cross River State with latitude of 
5.082488, and longitude of 8.348434, as shown in Figure 1. 
The meteorological data of the case study site consist of 
mean daily peak sun hour of 6.32 kW-hr/m^2/day and mean 
daily temperature of 26.00 °C. The electric load profile of 
the self service banking kiosk is given in Table 1 which 
shows a daily energy of 206.04 kWh per day. The PV 
system was simulated in the PVSyst software based on the 
given meteorological data and daily load demand.  
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3 CONCLUSION 
PVSyst software simulation of standalone solar power 
system for ATM machine kiosk is presented. The focus of 
the simulation is to carry out evaluation of the energy yield 
and loss of load performance of the PV power system. The 
results show that the system is able to supply the required 
daily load demand except in the month of August which has 
over two days of power outage. In such case, load 
scheduling can be used to achieve the desired PV system 
without any power outage.  
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