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A Study on the DC-Link Miniaturization and the Reduction of Output
Current Distortion Rate by Reducing the Effect of 120 Hz Ripple Voltage on
Photovoltaic Systems

Min-Geun Song! and Woo-Cheol LeeT

Abstract

The PV module of solar power systems requires maximum power point tracking (MPPT) technique because
the power-voltage and current-voltage characteristics vary depending on the surrounding environment. In
addition, the 120 Hz ripple voltage on the DC-Link is caused by the imbalance of the system voltage and
current. The effect of this 120 Hz ripple voltage reduces the efficiency of the power generation system by
increasing the output current distortion rate. Increasing the capacity of DC-Link can reduce the 120 Hz ripple
voltage, but this method is inefficient in price and size. We propose a technique that detects 120 Hz ripple
voltage and reduces the effect of ripple voltage without increasing the DC-Link capacity through a controller.
The proposed technique was verified through simulations and experiments using a 1 kW single—phase solar
power system. In addition, the proposed technique’s feasibility was demonstrated by reducing the distortion rate

of the output current.
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Fig. 1. Single phase PV system.
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Fig. 2. PV module P-V, I-V characteristic curve at various

solar irradiation.
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proposed system.

TABLE 1
SINGLE PHASE PV SYSTEM SIMULATION
PARAMETER
Parameter Value
Module open-—circuit voltage: (Ve mod) 60 [V]
Module short-circuit current: (/s mod) 4.1 [A]
Array open-—circuit voltage: (Vi ) 180 [V]
Array short—circuit current: (Z. a) 8.2 [A]
Control cycle 100 [us]
Switching frequency: Fy 10 [kHz]
Input capacitance: Cpy 330 [uF]
DC link capacitance: Cpe 680 [uF]
Boost inductance: Lpgos 1.5 [mH]
Filter inductance: L, 2.4 [mH]
Filter capacitance: Cr 5 [uF]
Grid voltage: V, 110 [Vims]
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Fig. 7. Simulation result of P&O MPPT.
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