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ingle-Phase HA[f{-bridge Active Power Filter

with One Current Sensor
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Abstract

This paper describes a low-cost single-phase active power filter, which consists of a half-bridge PWM inverter with
a simple control circuit. In order to verify the performance of proposed active power filter, many computer simulations
with EMTP codes and experimental works with a hardware prototype were done. Both results confirm that the
proposed active power filter shows excellent performance to eliminate the harmonics generated in the single-phase
non-linear load. The active power filter has advantage of low implementation cost and compact size, using a
half-bridge inverter and a simple control circuit with only one current sensor. So, it can be fabricated as a plug-in
type. This paper shows the necessity and a good possibility to apply such advantage to the electric railway system.
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Fig. 1. Principle of active power filter
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Fig. 2. System configuration
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Fig. 3. EMTP simulation model
Table 1. Circuit parameters of simulation model
EEE EEEEE:
Source voltage 110[V], 60[Hz]
Load C=6800[uF], R=10,35[Q]
DC link C=1000[uF]x2
Filter L 5[mH]
Switching frequency 8[KHz]
Source inductance R=0.032[Q], L=3.2{mH]
AC line connection _ .
inductance R=0.05[9], 1=5[mH]
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Fig. 4. EMTP simulation controller

Table 2. Parameters of simulation controller
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Vdc reference 420[V]
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Fig. 5. Simulation results
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Fig. 6. Analog control circuit diagram
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