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Abstract: In this paper, the application of three-
phase three-cell converter as a shunt active power 
filter for three-phase three-wire system is 
described. This multicell converter is capable in 
keeping capacitor voltages balanced for better 
operation. It is also able to track the reference 
current with smaller ripple. By using Instantaneous 
Virtual Power Equality based control method, the 
active power filter can be implemented in the 
system with non-ideal source voltages. After the 
compensation currents are injected by the active 
power filter, source currents will be nearly 
sinusoidal and unity power factor. Simulation  are 
done to verify analysis. 
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I. Introduction 
The rapid growth of the use of diode and thyristor 
rectifiers has been seriously caused harmonics in 
power systems. A conventional method to 
compensate for these harmonics by using shunt 
passive power filters has some disadvantages 
because these exhibit lower impedance at  tuned 
frequencies than the source impedance to reduce 
the harmonic currents flowing to the source. Shunt 
active power filters that have been researched in 
the two last decades are  alternative ways to 
compensate for the harmonics. These shunt active 
power filters use Conventional PWM converters 
that act as controlled current source to inject 
undesired currents to the systems [1], [2]. 
 
In the application of high voltage power 
conversion, it is sometimes difficult to implement 
power semiconductors because of their limit in 
voltage rating. A topology of multicell converter 
could be implemented to apply standard power 
semiconductors in high voltage power conversion. 
The general structure of multicell converter is to 
synthesize a high voltage waveform from a several 
voltages. It is also able to produce output 
waveform with higher frequency and lower ripple 
[3]-[5]. 
 
A shunt active power filter will improve power 
system quality by injecting undesired current. The 
higher frequency of injected currents, the better 
performance of this active power filter. In this 
paper, the authors will describe implementation of 

three-phase three-cell converter as a shunt active 
power filter to do better filtering. By using 
instantaneous virtual power equality based control 
method, this active power filter will have capability 
to operate under non-ideal main source.  
 
 
II. Three-Phase Three-Cell Converter Topology 
Fig-1 shows a three-cell converter with three pairs 
of semiconductor switches , two capacitors and a 
dc source. The output frequency will be three times 
of the switching frequency and also will fluctuate 
at one-third of the input dc voltage.  

 
Fig-1: (a) three-cell converter 

(b) Output voltage at duty cycle changes 
 
In three-cell multiconverter, the condition of duty 
cycle is devided into three types, these are 

- condition-1 : duty cycle less than 1/3 
- condition-2 : duty cycle  1/3 - 2/3 
- condition-3 : duty cycle  2/3 - 1 

 

 
Fig-2: Three-cell chopper operating with duty 

cycle less than 1 
 

 
Fig-3: Three-cell chopper operating with duty 

cycle between 1/3 and 2/3 
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