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Abstract 

This paper discusses about hybrid power system either photovoltaic or regenerative fuel cell 
(PV/RFC) for their use in telecom industry. The purpose of this system is production of electrical 
energy without interruption for a system placed at remote locations where the grid supply is not 
easily possible. The system proposed is a PV subsystem which works as a primary source that is 
able to convert solar radiation into electricity. A second working subsystem is also connected to 
the primary system which is an electrolyzer part in RFC capable of producing hydrogen and 
oxygen from water as a result of an electrochemical process using surplus energy. Produced 
hydrogen is stored in a separate storage tank. The hydrogen is later on used by fuel cell part for 
production of electrical energy to supply loads during deficit times. Optimum sizing of this 
hybrid power system is done and the obtained results after doing this are presented and discussed 
later on. 
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Introduction 

As the people around the world are connected by telecommunication networks, this presents us a 
challenge to provide reliable and cost effective power solutions for these telecom networks 
which is indispensable for telecom operators. In remote areas and far away areas, the availability 
of the grid electricity is very unreliable and if available then it is in limited quantities. 
Traditionally diesel generators with backup battery are used for powering these remote locations. 
Such systems are usually located in areas where the accessibility is an issue and they needed 
require regular maintenance. They also had very high fuel consumption and high transportation 
cost. So a stand-alone renewable source is the best feasible solution for powering these sites 
which will be less costly and would require lower maintenance [1]. A fuel cell can be used as an 
efficient energy conversion system for use in the hybrid generation system. These fuel cells are 
electrochemical devices capable of converting chemical energy from hydrogen, directly into 
electrical energy. The proton exchange membrane fuel cell (PEMFC) is the best one due to its 
high power density, low operating temperatures, low local emissions, quiet operation, and lower 
corrosion, simplification of stack design, fast start-up and shutdown features. So an alternative 
energy conversion system such as PV panels in conjunction with PEMFC in various autonomous 
and grid connected systems is a really good choice [2]. In every telecom applications, it 
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isadvantageous to have a power supply that is self
OriginallyRFCs were developed for space exploration where it was used in the closed system 
environment to convert and store excess solar energy [3]. The availabili
limited till the morning. So it is important to store the solar energy in other form of energy for 
the usage at night and cloudy weather. The role of this power system is the production of 
electricity without interruption in remote ar
system for remote telecom station 

Result 

Any site can have one or more renewable energy source attached to the power supply. Some 
have wind energy beside solar energy 
system. For this paper the selected site is Marsa
eastern desert, the latitude and longitude of the selected site are: 25.0676° N and 34.8790° E [6]. 
Figure 1 show the daily load curve for four mo

                               Figure 1                                                              Figure 2

From energy balance program results for selected PV module and monthly best tilt angle and 
latitude angle is OSCA = 50.262 m2. Figure 2
year months. 

Conclusion 

Sizing of power system has been successfully calculated 
area and number of modules are 
tanks is calculated. As the system is closed so certain amount of water is cycling in electrolyzer 
and fuel cell so there is no need for the permanent storage of the water
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