


Long Term National Power Quality Survey Update

The Long Term National Power
Quality Survey is a power quality
monitoring and reporting project
involving most electricity utilities on
the eastern seaboard. The project
involves submission of data from the
participating utilities to the University
of Wollongong who prepare reports on
the data based on the reporting
methods developed by the University.
The significant benefit of this project is
that it enables national power quality
levels to be determined, greatly
assisting in determining achievable
power quality levels for regulatory and
planning purposes.

The project also allows utilities to be
benchmarked so that they can assess
their performance with that of their
peers.

Final 2003/2004 Long Term National
Power Quality Survey reports were
issued in November 2004. Throughout
March and April 2005 Professor Vic
Gosbell and Dr Robert Barr have been
visiting participating utilities to discuss
their results and promote the next
phase of the project. Overall reception
of the reports has been very positive.

The 2003/2004 financial year was
another successful year for the project
with the nine initial utilities involved
being retained. This means that the
report covers the vast majority of the
eastern seaboard including all of NSW,
Queensland and Tasmania. 2003/2004
saw a large growth in the number of
sites included in the survey, a net
growth of some 76 sites, and it is
expected that this will give better
benchmarking than the 2002/2003
reports. The 2003/2004 reports
incorporated many new features
including a new more intuitive method
of ranking and benchmarking utilities,
a better visual indication of the
performance of a utility and basic
trending.

Negotiations are nearly complete for
the 2004/2005 survey with most of last
year’s participants committed.
Overtures have been made to utilities
not involved in the survey to come on
board further strengthening the project.
The 2004/2005 project will contain
additional features such as site
classification, advanced trending and
more in-depth sag performance
analysis.

Elevating Work Platform Radio Interference Investigation — Stage 2

Elevating Work Platforms (EWP) have
become an essential part of the daily
operations of Distribution Network
Service Providers. Radio controllers
for these units have recently been
introduced to improve the wet
capability of boom insulation in
accordance with the recently revised
Australian Standard AS 1418.10 and
also to eliminate the need for ground
staff to approach a potentially live
chassis in an emergency. Some EWP
manufacturers now no longer supply

hydraulically controlled units,
preferring radio control exclusively.

The Integral Energy Power Quality and
Reliability Centre (IEPQRC) and the
Wireless Research Group at the
University of Wollongong have been
working with the Australian Strategic
Technologies Program (ASTP) arm of
the Energy Networks Association
(ENA) to investigate possible radio
frequency interference effects which
may affect the safety integrity of radio



controlled EWPs. The project is
nearing completion of its second stage,
which involves field measurements,
laboratory tests of radio-controlled
units, hazard analysis, and
development of a typical type test for
manufacturers and a routine test for
EWP personnel allowing them to
ensure the integrity of the radio
communications prior to operation.
Field measurements involved
background radio frequency
interference measurements at sites
including transmission substations,
zone substations, and remote feeders,
and also adjacent to others sites of

likely radio interference such as
hospitals, railway stations, business
offices, and communication towers, all
where EWPs will often be required to
operate.

The project follows on from an earlier
investigation, which involved a review
of standards and research literature to
assess the likelihood of
electromagnetic interference from
overhead power lines and unlicensed
communication devices in the 400-
500MHz frequency band used by EWP
radio control units.

Advanced Quality of Electrical Supply Course,
June 29 — July 1, 2005

The Power Quality and Reliability
Centre has recently held an advanced
power quality course from June 29 to
July 1. Eighteen participants from
every state of Australia took part. The
course was run on behalf of the Energy
Supply Association of Australia (esaa)
as part of their short course
professional development program.
This course was designed to
complement the introductory Quality
of Electrical Supply course and mainly
concentrated on short-term power
quality disturbances. The selected
topics for this course were:

* Sags, interruptions and swells.

* Transients, electromagnetic
compatibility (EMC) and
earthing.

* Power quality monitoring.

Proposed outcomes of the course for
participants were to be able to:

* Determine sag depth at a site
depending on fault location or
motor start characteristics.

* Assess candidates for sag
mitigation and determine whether
they should be applied within the
plant or network.

* Understand how transients are
caused, how they propagate and
how they can be controlled.

* Learn a power quality monitoring
methodology covering
disturbances to be measured, how
these disturbances should be
characterised and reported, and
their acceptable levels.

Participants learned advanced analysis
techniques and methods of improving
power quality by both network and
plant modifications. Course
participants had the opportunity to
develop their knowledge and skills
through discussion and laboratory
sessions.



Transend Power Quality Audit

In preparation for connection of
Basslink to the Transend network in
Tasmania, which will allow Transend
to enter the National Electricity
Market, Transend are currently
reviewing their power quality
measurement procedures and customer
connection agreements. As part of this
project the Integral Energy Power
Quality and Reliability Centre is
undertaking a review of the existing
Transend power quality monitoring
practices at the point of connection of
Basslink.

The main objective of the project
undertaken by the Centre is to carry
out an audit on Transend's power
quality meter installation at the point
of connection with Basslink. Transend
is seeking confirmation that the

installed equipment is suitable for
power quality measurements as per the
Australian Standards, and that the
installation, survey and reporting
methodology is appropriate.

The project also involves undertaking a
short power quality monitoring
campaign to establish the levels of
power quality disturbances existing on
the network prior to connection of
Basslink. Analysis of the survey results
will include review of any potential
problems and will highlight issues that
Transend may need to address, e.g.
harmonic and flicker levels recorded
exceeding planning levels. This project
follows a previous collaboration with
Transend to establish harmonic
emission allocation methodologies for
inclusion in customer agreements.

Abstracts of 2004 Technical Papers

Australian Journal of Electrical and Electronics Engineering

1. Issues Affecting Power
Engineering Undergraduate
Education in Australia

D.A. ROBINSON & V.J. GOSBELL

Recent changes to the electric power
industry through deregulation and
restructuring have had a considerable
effect on power engineering education
internationally. A number of
Australian universities have also
noticed a decline in the number of
students interested in power
engineering subjects, leading to fewer
graduates with power engineering
knowledge. With a reduction in
graduates and a perception of an aging
workforce a shortage of suitably
qualified power engineers for industry
may be imminent. This paper provides
discussion on the current status of

university power engineering
education within Australia and
includes results from a recent
Australia-wide survey of the university
and industry sectors of electric power
engineering.

2. How Should Power Quality Be
Reported?

V.J. GOSBELL, D.A. ROBINSON,

R.A. BARR & V.W. SMITH

Regulators are increasingly asking
utilities to conduct 'quality control’
surveys on selected parts of their
power system to establish the level of
power quality. This activity leads can
lead to a vast amount of data and its
reporting needs to be carefully thought
out if desired insights are to be
achieved. Three styles are identified as



serving most purposes - Site, Network
and Utility reporting. These are
designed to give respectively all the
data of one site, summary data for each
monitored site in the network, and
average values across the utility's
system.

The data analysis to be used in
reporting must be oriented to the
parameters used by standards to limit
PQ disturbance levels. However, a
review of standards reveals some
impractical and inconsistent
procedures and some deviation is
necessary.

International Conference on Harmonics and Quality of Power
Lake Placid, USA, September 2004

1. Benchmarking Utilities for the
Impact of Voltage Sags on
Customers

HM.S.C. HERATH, V.J. GOSBELL,

& S. PERERA

Most utilities have increased their
focus on voltage sags as the sags
account for the vast majority of
recorded equipment trips. Although
these events are not necessarily the
most frequent, they have a tremendous
economic impact on end-users. The
process of benchmarking customer
voltage sag levels generally requires
voltage sag monitoring data for a
minimum period of one year. This data
can then be quantified to relate voltage
sag performance with standardised
limits for acceptable performance. This
paper suggests a methodology for
benchmarking the impact of voltage
sags on customers of different utilities
by means of a three stage reporting
procedure that covers a site, a network
and a utility. This is followed by a
simple method of defining a single sag
index for a utility that deals with the
average values across the utility which
enable comparison of different utilities
for their overall sag performance.

2. Power Quality Waveform
Generator based on the CSound
Software Sound Synthesizer

J.P. BRAUN, V.J. GOSBELL &

S. PERERA

Power quality investigations in the
laboratory often require waveform
generators capable of recreating the
various disturbances present in an
electrical system. These sources of
waveforms are generally based on
Arbitrary Waveform Generators
(AWG) because of the great flexibility
they offer. However, AWGs are
generally not well suited for time
varying waveforms because of the
limited size of their memory. To
circumvent this limitation, a real time
waveform synthesizer is required, but
their applicability is generally limited
by cost. This paper presents the use of
CSound, a software sound synthesizer,
to achieve this aim in a cost effective
manner. This paper first demonstrates
the suitability of CSound for this
application and then describes how the
various PQ disturbances are
implemented. The design of a
Graphical User Interface which
permits flexible and optimal use of the
waveform generator is also presented.



3. Primary and Secondary Indices
for Power Quality (PQ) Survey
Reporting

V.J. GOSBELL, S. PERERA,

R.A. BARR, & A. BAITCH

Routine monitoring involves many PQ
monitors at fixed sites with readings
able to be interrogated remotely and
downloaded to a central database. The
amount of data for one year is large,
and innovative methods are needed to
ensure that it can give useful insights.
Primary indices are proposed to show
whether a site is acceptable to

specified standards and are mainly
based on 95% values. Secondary
indices are proposed to give additional
insights. For variations, indices are
proposed to give a measure of the
impact on customer equipment beyond
that incorporated in standards. Sag
secondary indices are defined to give
insights as to the factors responsible
for poor sag performance. Indicative
maximum acceptable values are given
for secondary indices based on a recent
Australian survey of several
distributors.

EESA Annual Conference,
Electricity 2004, Sydney, August, 2004

1. Voltage Sag Immunity
Requirements for Electronic
Equipment

R.A. BARR & V.J. GOSBELL

The growing susceptibility of
electronic equipment to voltage sags is
an increasing problem for customers
and electricity companies. When
specifying a Switch Mode Power
Supply (SMPS) for a piece of
electronic equipment, the designer's
main concern has been to specify a VA
rating sufficient to supply the
equipment load. To achieve
satisfactory equipment performance for
customers, immunity to voltage sags
also needs to be seriously addressed at
the early design stage. The aim of this
paper is to assist equipment designers
to build sufficient voltage sag
immunity into their products so that
adequate equipment performance can
be achieved when they are connected

to typical electricity distribution
networks.

Understanding the range and
frequency of voltage sags on typical
electricity distribution networks is the
key for designers to achieve adequate
electrical equipment performance and
reliability. Based on limited but
indicative voltage sag measurements,
this paper describes the range and
frequency of voltage sags that
customers could expect when
connected to typical electricity
distribution networks.

Equipment designers can use the
methodology provided in this paper to
assist in the specification of SMPS
requirements that will provide
sufficient voltage sag immunity to
match typical electricity distribution
network voltage sag performance.



attenuation depending upon the load
composition downstream. Theoretical
investigations on flicker transfer have
been carried out using simple and more
advanced modelling of loads, and
simulations of radial transmission and
sub-transmission networks having
different load types. The behaviour
predicted by the theoretical work is
supported through field measurements
that have been carried out in an actual
network.

5. Reporting and Benchmarking
Indices for Power Quality
Surveys

S.T. ELPHICK, V.J. GOSBELL &

R.A. BARR

The amount of data retrieved from
power quality surveys is very large (in
the order of Gigabytes per year) and
innovative methods of reporting are
necessary to provide useful insights
into power quality management. The
University of Wollongong has
developed, and implemented in a
recent Australian survey of several
utilities, a series of indices and
reporting techniques which greatly
simplify the analysis of large amounts
of power quality data. This paper
outlines the primary indices developed.

A Utility Scorecard is proposed as a
method of reporting the overall power
quality performance of a utility for
comparisons with other utilities and for
benchmarking purposes.

6. Power Quality Data Analysis

Using Unsupervised Data Mining
A. ASHEIBI, D. STIRLING,
S. PERERA, D.A. ROBINSON

The rapid increase in the size of
databases required to store power
quality monitoring data has demanded
new techniques for analysing and
understanding the data. One suggested
technique to assist in analysis is data
mining. Data mining is a process that
uses a variety of data analysis tools to
identify hidden patterns and
relationships within large samples of
data. This paper presents several data
mining tools and techniques that are
applicable to power quality data
analysis to enable efficient reporting of
disturbance indices and identify
network problems through pattern
recognition. This paper also presents
results of data mining techniques
applied to power quality data from an
MYV electrical distribution system to
identify disturbance patterns.

If you require further information about any article in this newsletter, please contact the
Integral Energy Power Quality and Reliability Centre, School of Electrical, Computer and
Telecommunications Engineering, University of Wollongong, NSW 2522, Australia.

Fax: +61 2 4221 3236 Email: iepqrc@elec.uow.edu.au Internet: www.elec.uow.edu.au/iepqre
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