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Comparative Study of Artificial-Intelligence-based Methods to Track the
Global Maximum Power Point of a Photovoltaic Generation System

Chaeeun Lee!, Yohan Jang!, Seunghoon Choung? and Sungwoo BaeT

Abstract

This study compares the performance of artificial intelligence (Al)-based maximum power point tracking
(MPPT) methods under partial shading conditions in a photovoltaic generation system. Although many studies
on Al-based MPPT have been conducted, few studies comparing the tracking performance of various Al-based
global MPPT methods seem to exist in the literature. Therefore, this study compares four representative
Al-based global MPPT methods including fuzzy logic control (FLC), particle swarm optimization (PSO), grey
wolf optimization (GWO), and genetic algorithm (GA). Each method is theoretically analyzed in detail and
compared through simulation studies with MATLAB/Simulink under the same conditions. Based on the results
of performance comparison, PSO, GWO, and GA successfully tracked the global maximum power point. In
particular, the tracking speed of GA was the fastest among the investigated methods under the given

conditions.

Key words: Artificial intelligence, Global maximum power point, Maximum power point tracking, Photovoltaic

generation
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Fig. 1. Configuration of photovoltaic array.
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Fig. 2. P-V curve of photovoltaic generation system. (a)
Under uniform conditions, (b) Under variable conditions.
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Fig. 5. Flowchart of grey wolf optimization.
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Fig. 6. Flowchart of genetic algorithm.
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TABLE II
SPECIFICATION OF PHOTOVOLTAIC PANEL
Parameter Value
Open circuit voltage [V] 4565
Short circuit current [A] 565
Maximum output power [W] 200
Maximum output point voltage [V] 37.3
Maximum output point current [A] 5.36
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Fig. 7. Simulation diagram of photovoltaic generation
system.
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TABLE I
IRRADIATION PARAMETER FOR EACH CASE
Parameter Case 1 Case 2
Irradiation 1 [W/m2] 200 100
Irradiation 2 [W/m2] 400 200
Irradiation 3 [W/m2] 700 300
Trradiation 4 [W/m?2] 900 600
Irradiation 5 [W/m2] 1000 800
500 " GMPPey; el
| i — Case 2
400 - LMPP2¢,..; LMPP3 o,
E 300 : GMPPL ]
Z |MPRlew . LMPP4,..,|
A~ 200t
100 LMEIPPlc@]sez LM 2o M:PP/’}Case?.
) LMPP4cqe
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Vv [V]

Fig. 8 Output power of the photovoltaic generation system
under the case 1 and case 2.
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