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Summary:

This thesis presents the design and comparative study of maximum power point tracking
techniques for stand-alone PV system. The comparison considers the performance of each
technique in terms of settling time, maximum overshoot, tracking speed and tracking accuracy.
The used battery requires as input a constant DC voltage input. For the purpose, the Pl
controller is used to obtain a constant DC voltage from boost converter in spite of changes in
weather conditions. The parameters of Pl controller are tuned by evolutionary techniques
including different versions of particle swarm optimization and cuckoo search algorithm. Based
on Simulink/Matlab simulations, it is found that best results, including total harmonic
distortion, are obtained using fuzzy logic for maximum power point tracking, combined with Pl
battery charging controller tuned with modified adaptive acceleration coefficient particle swarm
optimization.
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Modified Direct Incremental Conductance.
Maximum OverShoot.

Maximum Power Point Tracking.

Open Circuit Voltage

Perturb and Observe.

Proportional Integral.

Proportional Integral and Derivative.
Particle Swarm Optimization.
PhotoVoltaic.

Pulse Width Modulation.

Short Circuit Current.

Stand-alone PV system.

Standard Condition.

Total Harmonics Distortion.



List of Symbols

The Ideality Factor = 1.6

Initial Positive Constant Chosen 0.5, 1

The Ideality Factor = 1.6

Cognitive Coefficient and Social Coefficient
Change of Error

Minimum Capacitance

Initial Acceleration Coefficient

Duty Cycle

The Crisp Output Value

The Canter of Max Or Min at The Output Mfs.
Error Signal at Instant Sample Time k

Error Between Input and Output

The Band Gap of Silicon = 1.1 ev

The Best Position Linked to all Particles at Iteration t

Radiation of PV Module (w/m~2)
Best Location found by particle

The Boltzmann Constant = 1.3805 x10~%*
Constant

Derivative Gain

Integral Gain

Temperature at Isc =0.0017 A/c®
Proportional Gain

Saturation Current

The Best Position Linked to all Particles at Iteration t
Current at Maximum Power Point
Photo Current

Output Current of PV

Reverse Saturation Current

Short Circuit Current

Scale Referring To Study Problem.
Minimum Inductance

The Neperian Logarithm

Number of Particle Swarm

Number of Series Connected Cells
Power Generated from PV

Best Location by i" particle

The Electron Charge = 1.6 x107*° C
Output Resistance

Random numbers from 0 to 1

Series Resistance of PV

Xi



