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[Abstract]

For boost PFC (Power Factor Correction) converters, various control methods are being studied to achieve
unity power factor and low THD (Total Harmonic Distortion) of AC input current. Among them, average
current mode control, which controls the average value of the inductor current to follow the current reference,
is the most widely used. However, nowadays, as advanced digital control becomes possible with the
development of digital processors, predictive control of boost PFC converters is receiving attention. Predictive
control is classified into predictive current mode control, which generates duty in advance using a predictive
algorithm, and model predictive current control, which performs switching operations by selecting a cost
function based on a model. Therefore, this paper simply explains the average current mode control, predictive
current mode control, and model predictive current control of the boost PFC converter. In addition, current

control under entire load and disturbance conditions is compared and analyzed through simulation.
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II. Boost PFC Converter

1. Basic operating principle of boost PFC converter
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Fig. 2. Boost PFC converter : (a) switch on, (b) off state.
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III. Controller design strategy

1. Average current mode control
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Fig. 3. Block diagram of average current mode control.
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Fig. 4. Operation principle of predictive current mode
control.
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Fig. 5. Block diagram of predictive current mode control.
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3. Model predictive current control
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Table 1. System Environment

Symbol Quantity Value
vy Input Voltage 220V
V, Output Voltage 380V
fs Input frequency 60Hz

f‘wmp Sampling frequency 50kHz
L Boost Inductor 5mH
C Output capacitance 1500uF
P Power 3300W

IV. Simulation Result
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Fig. 7. Inductor current waveforms of boost PFC converter
. (a) Average current mode control, (b) Predictive current
mode control, (c) Model predictive current control.
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Fig. 8. Input current waveforms under distorted input
voltage conditions of boost PFC converter : (a) Average
current mode control, (b) Predictive current mode
control, (c) Model predictive current control.
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