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Improved Global Maximum Power Point Tracking Technique Using Output
Characteristics of Solar Array

Koo-Hyun Yoo' and Woo-Cheol Lee™

Abstract

The photovoltaic module has the characteristic that the output power varies according to the amount of
msolation. If partial shading occurs in an environment composed of an array, a number of local maximum
power points (LMPPs) may be generated according to the shading state. Photovoltaic arrays require global
maximum power point tracking due to variations in output characteristics caused by solar radiation and

temperature. Conventional algorithms, such as P&O and Incond, do not follow the global maximum power point
in a partial shaded solar array. In this study, we propose a technique to follow the global maximum power
point by using the correlation of voltage, current, and power in solar arrays. The proposed control technique

2qw validated through simulation and experiments by constructing a 2-kW solar system.
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Fig. 1. PV array output waveform.
curve, (b) Voltage-Current curve.
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Fig. 2. PV array output waveform in Partially Shaded State.
(a) Voltage-Power curve, (b) Voltage-Current curve.
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Fig. 3. Proposed GMPPT algorithm.
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Fig. 4. Proposed GMPPT operation process. (a) No shading,
(b) Partial shading with 2 MPPs, (c) Partial shading with 3
MPPs.
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Fig. 5. PV array simulation circuit.

TABLE I
SIMULATION PARAMETER OF PV ARRAY SYSTEM
Parameter Value
PV_Array Open-Circuit Voltage (Vicar) | 360 V
PV_Module Open-Circuit Voltage (Viemoa) | 120 V
PV_Array Short-Circuit Current (Zsc ar) 82 A
PV_Module Short-Circuit Current (Joe moa)| 4.1 A
Switching Frequency, Fsw 10 kHz
Input Capacitance, Gy 330 uF
Output Capacitance, Cgc 2,200 pF
Inductance, L 1.5 mH
Resistance, R 15082
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TABLE II
CONDITION FOR SIMULATION
.. Solar Radiation Temp. Max.
Condition (W/a) () |Power(W)
1 row [1000, 1000, 1000
(a) 2160
2 row [1000, 1000, 1000
1 row | 1000, 450, 1000
(b) 25 1445
2 row | 1000, 450, 1000
1 row | 1000, 650, 350
(c) 975
2 row | 1000, 650, 350
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Fig. 6. Simulation results of the proposed GMPPT operation.
(a) No shading, (b) Partial shading with 2 MPPs, (c) Partial
shading with 3 MPPs.

Fig. 7. Experimental equipment.
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Fig. 8 Experimental results of the proposed GMPPT
operation. (a) No shading, (b) Partial shading with 2 MPPs,
(c) Partial shading with 3 MPPs.
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