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Abstract-This paper discusses the criteria for applying a 

passive three-phase, shunt harmonic filter for use on an 

electrical power system. Passive means that the filter is 

predominantly made up of inductors, capacitors, and 

resistors rather than electronically controlled devices. Shunt 
means that the device is connected from the three phases to 

the neutral or ground of the power system. Harmonic filter 

means that it is designed to reduce harmonic distortion on 

the power system. No specific standard exists for harmonic 

filters. This document is a guide for applying harmonic 

filters. It references standards where they exist and gives 

typical criteria where appropriate standards do not exist. 

I. INTRODUCTION
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Sources of harmonic distortion on the power system include 

devices which produce distorted or non-sinusoidal 
waveforms. Examples include electronically controlled 

devices (such as rectifiers and power controllers), arcing 

loads (such as arc furnaces and arc welders), and magnetic 

devices to a lesser degree (such as rotating ac machinery 

and transformers). 
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One of the common ways of controlling distortion is to place 

a passive shunt harmonic filter between the harmonic 

producing load(s) and the rest of the power system. The 

harmonic producing device can generally be viewed as a 

source of harmonic current. The objective of the filter is to 

shunt some of the harmonic current from the load into the 

filter and, therefore, to reduce the amount of harmonic 

current that flows into the rest of the power system as 
illustrated in Figure 1. The simplest type of shunt harmonic 

filter is a series LC circuit as illustrated in Figure 2a. More 

complex filter arrangements may involve multiple LC circuits 

of which some may also include a resistor, as illustrated in 

Figure 2b. 

The objective of this paper is to define the criteria which 

should be considered in designing, controlling, and 

protecting a harmonic filter. 

[This paper was presented at a panel session at the 

IEEE/PES 1994 Winter Power Meeting, New York, New York, 

February 2, 1994.] 
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Fig. 1: Applying Harmonic Filters 
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