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Newton Method MPPT Control and Soft Switching Converter Simulation
for Improving the Efficiency of PV System

F Ao gAT g A 8" 2 F o

(In-Hyeok Jang - Kang—-Yeon Lee - Youn-Ok Choi - Geum-Bae Cho)

Abstract - In this paper proposes the soft-switching boost converter and MPPT control for improving the efficiency
of PV system. The proposed converter designed H-bridge auxiliary resonant circuit. By this circuit, all of the switching
devices perform the soft switching under the zero voltage and zero current condition. Therefore the periodic switching
losses can be decreased at turn on, off. The soft switching boost converter designs for 1.5[kW] solar module of the
power conversion. Thus, this soft switching boost converter is simulated by MATLAB simulation using Newton-Method
algorithm. As a result, Proposed Soft Switching Converter compared to a typical boost converter switching loss was
reduced about 61%. And the overall system efficiency was verified to increase about 3.3%.
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Table 1 Solar array parameters

Open-circuit Voltage(V,,) 198.4[ V]
Short Circuit Current(Z,,) 9.15[ 4]
MPP Voltage(V,,,) 17140 V]
MPP Current(Z,,) 8.87[ Al
Irradiation(.SOL) 100[ W/m?]
Temperature( 7EMP) 25[°
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Table 2 Soft-switching converter parameters

Input Voltage(V;) 1700 1]
Output Voltage( V) 400[ v, ]
Power(P) 15[k
Inductor(Z) 560[ ui]
Capacitor( C) 20[uF]
Resonant Inductor(Z,) 40l uH]
Resonant capacitor( () 20[nF]
Switching Frequency(f,) 30[ k2]
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Fig. 11 Soft-switching Converter Simulation circuit
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