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Enhanced Global Maximum Power Point Tracking Method
for a Photovoltaic System

Yohan Jang!, Sungwoo Bae!, and Seunghoon Choung™

Abstract

This paper presents an improved maximum power point tracking method that can fast track the global
maximum power point (GMPP) for a photovoltaic system under partial shading conditions. The proposed
method combines the advantages of the maximum power trapezium (MPT) method and the search-skip—judge
method to minimize the tracking voltage intervals. Thus, the proposed method can quickly track the GMPP by
skipping unnecessary tracking voltage intervals. The superiority of the proposed method is verified through
simulation results in the MATLAB/Simulink and experimental real-time operation results with the
hardware-in-the-loop simulation. The simulation and experimental results demonstrated that the proposed
method has a faster tracking time than the MPT method under various partial shading conditions.

Key words: Photovoltaic systems, Partial shading conditions, Maximum power point tracking, Global maximum
power point
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Fig. 1. Configuration and P-V output characteristics of PV

array. (a) uniform environmental conditions, (b) partial
shading condition.
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Fig. 3. Tracking process of the proposed method.
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Fig. 4. Photovoltaic system simulation diagram.
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TABLE 1
PARAMETERS OF PV MODULE UNDER
STANDARD TEST CONDITION
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TABLE I
SIMULATION TRACKING TIME OF TWO METHODS

» Tracking Time [ms]
Parameter Value Unit Conatiaion MPT Proposed
Power at MPP 300 W 1 5 63
Voltage at MPP 36.5 \Y% 2 79 70
Current at MPP 8.22 A
Open circuit voltage 455 \% 200 ' MPT
Short circuit current 872 A 5 150
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