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Abstract— This paper presents power management  

for a PV-Wind hybrid energy system with battery 
storage. The hybrid system is modelled using 
Matlab/Simulink environment. A management system 
using Fuzzy logic Control has been developed to  
control the energy flow between solar array, wind 
turbine generator and battery bank. The main aim is to 
provide reliable power from the renewable resources 
and battery storage to meet the load demand. The  
controller ensures the load is met and protects the 
batteries from overcharge and deep discharge states. 
The effectiveness of the proposed controller is 
confirmed by the simulation results.  

Keywords— Fuzzy Logic Control, Solar, Wind, 
Battery (key words) 

I. INTRODUCTION  

Electricity plays a crucial role in the social and 
economic development of society. Despite the 
importance of electricity in today’s life, a significant part 
of the world’s population still lacks access to electricity. 
Most of these non-electrified regions are found in 
developing countries. These areas can be electrified 
by extending the grid or by use of alternative energy 
sources. Since grid cannot be extended to all the 
regions because of the huge costs involved, there is 
huge potential for solar and wind resources to provide 
sustainable and reliable power to these areas.  The 
abundant energy available can be harnessed and 
converted to clean electricity to provide sustainable 
and low-cost power for electrification of villages, 
schools, hospitals, police stations and base stations in 
off-grid and remote areas. 

 Renewable energy sources are abundant in almost 
every region on the earth. This is the main reason why 
many countries are now putting more emphasis on the 
development of these forms of energy.  Harnessing of 
renewable energy resources will help meet growing 
electricity demand, improve access to electricity and 
enhance energy security [1].  The main advantage of 
renewable resources is that they are sustainable and 
environmentally friendly. They are sustainable in the 
sense that they can meet our present power needs 
without compromising the ability of future generations 
to meet their own power needs with little or no adverse 
effect on the environment. 

Hybrid Energy Systems integrate renewable energy 
sources such as wind, Solar PV, mini/Pico-hydro, fuel 
cells, biomass and diesel generators to provide 
electrical power. Combining renewable energy 
resources improves efficiency, ensures power 
reliability and is cost effective as the different 
resources complement one another.  These systems 
can be connected to the grid or operated 
independently in remote areas. Hybrid systems also 
offer the opportunity to expand the system in future to 
cater for increasing electricity demand [2]. Different 
combinations of renewable sources have been tested 
and used in different parts of the world for 
electrification of remote areas [3]. 

However, a major problem common to solar and 
wind generation is their intermittent nature which is 
dependent on weather and climatic changes.  The 
variations of their output may not match the time 
distribution of the load demand resulting in reduced 
system’s energy performance[4]. Significant 
improvements of the performance of hybrid systems 
can be achieved through use of proper energy 
management techniques. 

Conventional control methods require a 
mathematical model for the dynamic system to be 
controlled. The mathematical model is then used to 
construct a controller. However, in many practical 
situations it is not always feasible to obtain an accurate 
mathematical model of the controlled system. On the 
other hand, Artificial intelligent (AI) control offers a way 
of dealing with modeling problems by implementing 
control laws expressed in non-formal linguistic terms 
derived from expert knowledge [5,6]. Fuzzy logic 
control is ideal for applications where a mathematical 
model is either known or not known especially with 
problems of varied parameters and nonlinear models 
[7]. 

The main aim of this paper is to develop an 
intelligent controller that responds to the variations in 
the renewable resources as well as the load demand. 
A Fuzzy Logic Controller (FLC) to manage the energy 
in the hybrid system is developed in this paper. The 
purpose of the fuzzy logic controller is to guarantee 
load power under different prevailing conditions or 
operating modes while maintaining the State of 
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