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PQ challenges 

Engineers have at their disposal many meters [1] that are able to read 
and display electrical power waveforms and calculating parameters 
of the waveforms. These parameters may include, for example, cur-
rent and voltage RMS, phase relationship between waveforms of a 
multi-phase signal, power factor, frequency, THD, harmonics, active 
power (KWatt), reactive power (KVAR), apparent power (KVA) and 
active energy (KWh), reactive energy (KVARH) and apparent energy 
(KVAh) and many more. In order to sufficiently monitor unforeseen 
events, Griffin, Jr et al [2,3] explains that it is not enough to display 
these parameters, but to also capture voltage waveform data at all 
times. This is virtually impracticable due to the large amounts of data 
involved, causing what is known as the ‘bottle effect’ (see Figure 1). 
For instance at a sampling rate of 32 samples per cycle, 1 920 samples 
are collected per second. For three-phase meters that measure both 
voltage and current waveforms, the data is six to eight times as much. 
More practical solutions developed in recent years [2,3], store data 
only when an event occurs (eg high levels of power system harmon-
ics that create voltage distortion) or alternatively to store the RMS of 
power to the electrical signals [2,3]. This data, however, is not always 
sufficient to determine the exact nature of problems.

  
Data Compression Algorithm

Nisenblat et al [4] proposes the idea of PQ compression algorithm 
(similar to the lossy compression method) that enables meters to 
continuously store the waveform of one or more power signals, 
regardless of whether or not an event of interest was identified. This 
algorithm referred to as PQZip empowers a processor with a memory 
that is sufficient enough to store the waveform, under normal power 
conditions, over a long period of time - at least a month, two months 
or even a year. The compression is performed in real time, as the 
signals are acquired; it calculates a compression decision before all 
the compressed data is received. For instance should one parameter 
remain constant, and various others fluctuate, the compression deci-
sion retains only what is relevant from the constant data, and retains 
all the fluctuation data. It then decomposes the waveform of the 
power signal of numerous components, over various periods of the 
waveform. It concludes the process by compressing the values of at 
least some of these components over different periods, separately. 
This real time compression algorithm, performed independent of 
the sampling, prevents data gaps and has a typical 1000:1 compres-
sion ratio. 
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Figure 1: Continuous 3-phase and current signal measurement limited processing.
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Figure 2: Continuous 3-phase and current signal measurement via Compres-
sion Algorithm.

Conclusion

Optimising the distribution and consumption of our energy resources 
in particular electricity, is vital for the preservation of such resources, 
especially considering the status of the planet today. Development 
aforementioned ideas have been crucial in understanding and pre-
vention of unforeseen events during the distribution and consump-
tion of electricity. The challenge today is not only to identify that an 
event happened and when the event happened. It is also crucial to 
have sufficient data at hand to ensure that contingency plans are in 
place, and preventative action will be taken. Efficient compression 
algorithm prevents the ‘bottle effect’ mentioned above, and ensures 
that data is considered and processed responsibly for efficient and 
effective use (see Figure 2). 
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Abbreviations 

PQ – Power Quality
RMS – Root Mean Squared
THD – Total Harmonic Distortion


