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Title: Combined Indicators of Waveform Distortion and Unbalance for Power Quality Studies 
 
Abstract:  
The three-phase systems generally operate under unbalanced conditions and with distorted voltage 
and current waveforms. The common indicators of harmonic distortion used in power quality 
analysis and in the standards consider the individual waveforms. The unbalance is commonly 
defined by taking into account only the positive, negative and zero-sequence components at 
fundamental frequency. 
This presentation addresses a general framework developed to analyse three-phase systems with 
neutral in conditions of unbalance and harmonic distortion. In this framework, the Symmetrical 
Component-Based (SCB) method provides the distinction between the balance, unbalance and 
distortion components of the phase currents and of the neutral current. The distortion component 
is further partitioned into a balanced distortion and unbalanced distortion component. From these 
components, two global indicators are defined, namely, the Total Phase current Distortion (TPD, 
which extends the concept of total harmonic distortion to unbalanced systems) and the Total Phase 
current Unbalance (TPU, which extends the concept of unbalance to systems with distorted 
currents). In the same framework, a set of indicators is also formulated to identify the contribution 
of the triplen harmonics. Finally, a conventional representation is presented to consider balance, 
unbalance and distortion components for interharmonics, provided that specific consistency 
conditions are verified in the representation of the frequency bands gathered from the network 
analysers. Cases taken from real measurements are presented to show the application of the 
concepts exposed.  


