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Abstract 

 

Deregulation of the Australian electricity supply industry is being accompanied by 

state regulator requirements for explicit statements on quality of supply backed up 

with field survey results. The continuous monitoring and storage of every voltage 

waveform at a selection of key sites will add significant expenses to the associated 

costs in managing the electricity industry while demanding an enormous quantity of 

information to be processed. This thesis gives a less comprehensive approach which 

may be accepted as a standard and consistent method of characterising the supply 

using simple set of power quality indices. Also presented is a power quality data 

management and reporting methodology which will give useful feedback to end-

users, allowing assessment of operability of equipment as well as to the regulators 

and utilities, for the comparison of competitive distributor performance. This is 

supported by a power quality surveys of selected sites within electricity utilities in 

Australia.    

 

The thesis gives a method of analysis that can be used to conveniently convert the 

collected raw data into useful knowledge, covering various types of power quality 

disturbances i.e. continuous or variation type and discrete or event type. Literature 

suggests that there has been many studies undertaken on continuous disturbance 

characterisation and related indices. Comprehensive standards have been developed 

specifying objectives to be met with standard limits for all continuous disturbance 

types. However, there are no generally acceptable methods for characterisation of 

discrete disturbances and limits are not well defined in international standards. A 

generalised method is proposed in this thesis to characterise discrete disturbances 
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Abstract 

which is essentially based on a Disturbance Severity Indicator (DSI) proportional to 

the customer complaint rate. Scaled versions of the CBEMA and ITIC curves have 

been used to give an approximation to customer complaints.  

 

The power quality reporting methodology suggested in this thesis is a consistent 

approach for power quality data analysis; categorised in to Short term, Medium term 

and Long term reporting, giving summary indices for each individual disturbance 

type and a single Unified Power Quality Index (UPQI) for each site and the utility. 

This approach would give an assessment of power quality rapidly, by means of 

representative numbers without overlooking important details. These indices, which 

are the result of characterisation and extraction from a large volume of power quality 

data, are easy to assess and representative of the actual impact of the disturbances 

they characterise. A novel methodology is also given to define discrete disturbance 

limits based on statistical information collected from large scale power quality 

surveys performed around the world. 

 

Further, Multivariable Linear Regression (MVLR) has been used as a tool to identify 

hidden patterns and relationships within a large quantity of power quality data in an 

Australian monitoring campaign. For this, a factor analysis model has been 

developed using MVLR and complemented with Data Mining techniques; this model 

reveals the good and bad factors that influence utility power quality. Finally, the 

power quality data management guidelines and reporting methodologies developed 

have been applied to representative sites of several Australian utilities, to illustrate 

their ability to rank sites for power quality improvements and to rank utilities for 

power quality benchmarking. 
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