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Maximum Power Point Tracking Technique of PV System for the Tracking
of Open Voltage according to Solar Module of Temperature Influence

Jung-Min Seo' and Woo-Cheol LeeT

Abstract

The photovoltaic module has the characteristic of changing its output characteristics depending on the amount
of radiation and temperature, where the arrays that connect them in series and parallel also have the same
characteristics. These characteristics require the MPPT technique to find the maximum power point. Existing
P&O and IncCond cannot find the global maximum power point (GMPP) for partial shading. Moreover, in the
case of Improved-GMPPT and Enhanced Search-Skip—Judge-GMPPT, GMPP due to partial shading can be
found, but the variation in the open voltage during temperature fluctuations will affect the operation of the Skip
and will not be able to perform accurate MPPT operation. In this study, we analyzed the correlation between
voltage, current, and power under solar module and array conditions. We also proposed a technique to find the
maximum power point even for temperature fluctuations using not only the amount of radiation but also the
temperature coefficient. The proposed control technique was verified through simulations and experiments by
constructing a 2.5 kW single-phase solar power generation system.

Key words: MPPT (Maximum Power Point Tracking), Solar system, Photovoltaic arrays, Module temperature
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Fig. 1. Single phase solar power system.
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Fig. 8. Single phase solar power system simulation circuit.

TABLE I
SIMULATION PARAMETER OF SOLAR POWER
SYSTEM
Parameter Value
Module Open-Circuit Voltage: (Voe moa) | 120 [V]
Module Short-Circuit Current: (Zg moa) | 4.1 [Al
3X2 Array Open-Circuit Voltage: (V,...)| 360 [V]
3X2 Array Short-Circuit Current: (Z o) | 8.2 [Al
Control Cycle 100 [us]
Switching Frequency: Fyy 10 [kHz]
Input Capacitance: C,, 330 [pF]
DC Link Capacitance: Cgu 2,200 [uF]
Boost Inductance: Lpos 1.5 [mH]
Filter Inductance: Ly 1200 [uH]
Filter Capacitance: C 125 [uF]
Grid Voltage: V, 220 [Vims
Temperature 0T~65C
Temperature Coefficient of V. -0.3 [%/7C]
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Fig. 11. (a) Single phase solar power system, (b) Solar
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