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Abstract. This paper presents the application of a new Particle swarm optimization 

technique for power  system  shunt  filter design  to  ensure  harmonic  reduction  and noise  

mitigation  on  the  electrical utility grid. The proposed filter design is based on the 

minimization of multi objective functions. The three main filter objective functions are 

minimum harmonic current penetration into the electric grid system, maximum harmonic 

current absorption by the harmonic power filter and minimum harmonic voltage distortion 

at the point of common coupling. Both continuous and discrete type constraints can be 

included in the power filter parameter estimation. The filter design and optimization is 

performed over a specified set of discrete dominant offending harmonics.  
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1. Introduction 

Power quality and harmonic pollution are becoming more challenging and 

serious, so the compensation of harmonics becomes very important. Static, 

quasi-static and dynamic type harmonics and inter-harmonics can  cause power 

quality problems, system  equipment  overloading,  damage,  protection  gear  

malfunction,  computer  data  loss,  erratic  process  control, mal-operation  of 

protection gear and robotics  and  a  host  of  other  power quality  (PQ)  issues 

including  voltage  sags,  swells, transients,  notching,  waveform  distortion,  

light  flickering,  hot  grounds, ground potential rise,  and  overloaded neutrals 

[1]. Harmonics  phenomena  in  power  systems  are  usually a  byproduct  of the 

AC system and/or  load  inherent  analog  or digital  nonlinearities  including 

magnetic  saturation  and waveform  switching,  usually  aggravated  by  near-

parallel  resonance  or  series  resonance  conditions  on  the AC system.  These 

involve load/system/filter capacitances and inductances.  

Shunt types filters are usually used to reduce harmonic current injection at 

points of common coupling and limit penetration into the host electric utility 

system, which in turn causes harmonic voltage drop and voltage distortion due 

to network impedance and load imbalances in a multi resonant circuits.  

Various power filter design methods have been utilized to estimate the filter 

parameters and obtain an adequate minimum-cost filter. These methods are 

usually based on trial and error, an iterative validation approach, and genetic 

algorithm (GA) [2]-[9]. GA is an iterative search algorithm based on natural 




