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Abstract 

 In renewable sources, especially Photo Voltaic (PV) is actively playing an important role in both 
autonomous and grid-connected applications. A real challenge with any PV system is its dependency on 
sun’s irradiance. Hence, it needs a supporting system for obtaining its maximum output power 
irrespective of the weather condition. The objective of this paper is to design a Genetic Algorithm (GA) 
tuned PID controller for a boost converter.  Such design will track possible output power from the PV 
system. In the proposed controller, Perturb and Observe (P&O) methodology has been used for enhancing 
the system output in presence of varying irradiance. The advantage of discussed control strategy is that it 
adequately responds with the change in irradiance value and also boosts the conversion operation 
efficiency. The system performance has been validated both in MATLAB simulation and also in 
hardware implementation with 18V and 0.5A rated solar panel. The control algorithm has been 
implemented using low power, low-cost PIC16F877A microcontroller. 

Keywords: Renewable energy, Solar power, Maximum power point tracking, Genetic algorithm, Control 
strategy 
 
 
Introduction 

The energy demand has been increasing every day and mostly it is met out with conventional fossil 
fuel-based power resources. But, the other problem with this is depleting nature of fossil fuels. Therefore, 
an alternative approach to meet the increasing energy demand is effective utilization of renewable energy 
sources and this has become need of the hour [1].  
 In recent days, wind and solar energy is gaining more importance. It is due to technological 
advancement and ease of implementation of the system [2].  When compared with wind energy, solar PV 
based system is attracting more attention because of cost effectiveness. Since, energy from the sun is 
available round the year; many countries with greater sunshine are opting for this type of technology to 
meet their energy demand gap [3]. A major problem with the PV system is its low conversion efficiency 
which depends on temperature and weather condition [4]. Hence, to address this issue and also to obtain 
maximum output power from the PV system, a suitable Maximum Power Point Tracker (MPPT) has 
become essential [5]. 
 The MPPT methodology is utilized to track possible output power from PV system by changing 
proportion among current and voltage to increase the output power. There are several approaches that 
have been focused on developing a MPPT control strategy for a PV system [6-24]. These methods are 
adopted to enhance the system performance as well as efficiency. For improving the performance of a PV 
array various techniques have been proposed such as Perturb & Observe (P&O) technique [6-8], 
integrated with classical control methodology [9-16], fuzzy logic methodology [17-21], and artificial 
intelligence methodology [22-24]. These techniques can be imposed on a DC-DC converter to vary the 
switching pulse of a converter to extract available energy from PV system [25]. 
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further by adopting an advanced DC-DC converter topology, the maximum power tracking can be 
enhanced.  
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