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Glossary
Term Definition
Access Code Electricity Networks Access Code 2005
AEMO Australian Energy Market Operator
AMI Advanced Metering Infrastructure
APRQ Annual Reliability and Power Quality report
BOM Bureau of Meteorology
Capex Capital Expenditure
CBD Central Business District
DFES Department of Fire and Emergency Services
EMT Emergency Management Team (Western Power)
EPWA Energy Policy WA
ERA Economic Regulation Authority
FDI Fire Danger Index

The FDI is calculated using temperature, wind speed, humidity and
vegetation dryness as these parameters influence bushfire risk and
severity. The higher the FDI, the higher the fire danger.

FWD Fire Weather Day

Good electricity industry practice = The exercise of that degree of skill, diligence, prudence and foresight
that a skilled and experienced person would reasonably and ordinarily
exercise under comparable conditions and circumstances consistent
with applicable written laws and statutory instruments and applicable
recognised codes, standards and guidelines.

LGA Local Government Authority

Major Event Day For an unplanned interruption on the distribution system, a day on
which the major event day threshold is exceeded. This method
excludes events which are more than 2.5 standard deviations greater
than the mean (of the log normal distribution) of five financial years of

SAIDI data.
NQRS Code Network Quality and Reliability of Supply
Review Period 24-28 December, inclusive
SAIDI System Average Interruption Duration Index — a service standard
benchmark
SAIFI System Average Interruption Frequency Index
SSAM Service Standard Adjustment Mechanism
SSB Service Standard Benchmark
SWIS South West Interconnected System
TFB Total Fire Ban
WEM Wholesale Electricity Market
VMB Vehicle Movement Ban
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Reviewer’s Foreword

The Western Australian Minister for Energy initiated an Independent Review of the electricity
outages that occurred across a number of urban and regional areas over the 2021 Christmas period.

The Review was undertaken in response to community concerns regarding the causes of the outages
and Western Power’s response. In addition, there has been growing concern in many regional
communities about electricity reliability.

The Christmas outages impacted about 107,000 Western Power customers to varying degrees.
Around 26,000 customers were without power for more than 12 hours and 40,000 experienced
repeated outages over the Christmas holiday period.

Residents in the communities of Mandurah, Wanneroo, Armadale and Greater Geraldton
experienced the greatest number and duration of outages. The outages also impacted regional areas
such as Chapman Valley, Murray, Capel, Katanning and Gingin.

During this period, Western Australia endured record-breaking high temperatures over consecutive
days. The extreme heat resulted in abnormally high use of air conditioners and fans by residents
putting pressure on the Western Power network.

To determine the causes and impacts of the outages, a broad range of groups were consulted during
this Review, including Western Power, community representatives, the Department of Fire and
Emergency Services, the Economic Regulation Authority, Local Governments and the Bureau of
Meteorology.

During the consultation process, the Review heard firsthand of the difficulties experienced by
different members of the community who were without power at a time when air conditioners and
fans became a necessity for most. The greatest impact on customers was felt on Christmas Day and
Boxing Day when family celebrations were cut short and large quantities of food spoiled due to the
inability to adequately refrigerate. The community also expressed concerns about the mental and
physical impact the outages had on people’s health.

The Review concluded the main cause for the outages was parts of the distribution network did not
have the technical capacity to deliver electricity to meet the unprecedented demand experienced at
the time.

In addition, many of the outages were significantly extended due to the fire weather conditions,
restricting Western Power’s ability to safely restore power until conditions eased.

While the extreme heatwave which led to the outages is historically rare, the Bureau of Meteorology
advised similar conditions are likely to occur more frequently in the future due to the impacts of
climate change.

It must be remembered, no network can guarantee reliable electricity supply to every customer all
the time given the high cost of doing so. However, improvements can be made to ensure the
community has confidence in Western Power’s ability to prepare for and safely manage future
events.

Several recommendations in this Report have been provided to assist Western Power in reducing
the frequency and duration of outages in the future, and better manage community expectations
when outages occur. The implementation of these recommendations will benefit all customers in
the Western Power network, including those in regional communities.
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In summary, the recommended changes include improvements to Western Power’s planning,
forecasting, approach to fire risk management and operational response to extreme events. In
addition, improved customer and community communications and greater transparency of reliability
issues have also been recommended.

| would like to take this opportunity to thank everyone who contributed to this Review and for their
cooperation, transparency and willingness to provide information throughout the process.

During the Review | have been assisted by an exceptional Review team who provided technical
engineering expertise and secretariat support. | wish to sincerely thank each member of the team
for their hard work, expertise and valuable insights in completing this Review.

M/;W;/w%

Michelle Shepherd

14 March 2022
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Executive Summary

Introduction

The Hon Bill Johnston MLA, Minister for Energy commissioned an independent review of the
Christmas 2021 power outages. The Review examined and reported on the reasons for the
outages and made recommendations on reducing future impacts.

The Review has been conducted at a time when customers in a number of communities in the
South West Interconnected System (SWIS) have expressed concerns about the reliability of their
electricity supply. At the same time, affordability and safety continue to be matters of critical
importance to the community.

The Review assessed the outages that impacted regional and urban communities in the SWIS
between 24-28 December 2021, and examined the reasons for those outages. This included an
examination of Western Power’s:

network and operational planning and design;

asset management, maintenance and asset performance;
load forecasting and historical network performance;
operational response to the Christmas 2021 outages;
engagement with customers and the community; and

compliance and approach to risk.

The Review has assessed the outages through a customer-centric lens with the findings and
recommendations in this report being framed in terms of preventing or mitigating customer
impacts.

The Christmas 2021 outages

Overview of the outages

In the period between 24-28 December 2021, around 107,000 Western Power customer
connections experienced a power outage. Of those:

69,469 were without power for longer than 2 hours;

26,091 were without power for at least 12 hours;

42,604 experienced two or more outages;

54% of customers impacted live in rural areas;

rural customers were more likely to have repeat outages; and

the majority of customers impacted were households.
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The most impacted locations, based on customer numbers and outage length, were the cities of
Mandurah, Wanneroo, Armadale, Gosnells, Swan and Stirling. In regional areas, Greater
Geraldton, Kalgoorlie and Gingin were also heavily impacted.

The weather conditions during the outages

The Review was advised by the Bureau of Meteorology (BOM) that the Christmas 2021
heatwave was exceptional for its timing, intensity and duration. The Perth metropolitan region
experienced four days with maximum temperatures above 40 degrees, which has occurred only
3 times in 123 years, as well as very high overnight minimum temperatures.

The period fell over a long weekend (from Friday to Tuesday), and during a time when COVID-19
travel restrictions were in place. It is therefore likely that much of the State’s population
remained in their homes during the period.

The combination of persistent and high temperatures, and many people being at home, resulted
in electricity demand in some residential areas far exceeding previous historical peaks.

In addition, the extreme weather conditions led to the declaration of Total Fire Bans across the
SWIS during the period. The elevated fire risk conditions meant Western Power undertook a
number of fire risk mitigation activities before safely restoring customers.

While the weather conditions during the Christmas holiday period were unusual, such extreme
events are expected to occur more frequently in the future as a result of climate change.

The causes of the outages

The outages were largely caused by overloads on the distribution network. The combination of
weather conditions and high levels of customer demand resulted in electricity demand
exceeding the capacity of some network assets.

The extended outages (for example those longer than 12 hours) were largely due to the higher
fire risk conditions. Western Power takes additional actions during these conditions to prevent
its network starting a fire. The actions are set out in a number of Western Power procedures
and are largely based on what has been agreed between Western Power and the Department of
Fire and Emergency Services. They apply equally to urban and rural areas.

For example, Western Power’s fire risk management procedures include the requirement to

inspect the power line to identify the cause of the fault before the line can be reenergised on
higher fire risk days. The activities under these procedures can add many hours to the power
restoration process.

The reason for repeated outages was Western Power not having sufficient time to fix the
underlying cause of the outage before demand peaked again in the same section of the network
the following day. The inability to fix the issue led to multiple outages in the same area.

The impact on customers

The Review found the outages had a significant impact on customers because electricity was
needed to cool homes in the extreme heat. In addition, the Christmas holiday period meant
many households had full fridges in preparation for their holiday celebrations.

The Review was also told by customers and their representatives that outages during extreme
heatwaves not only inconvenience customers by the lack of refrigeration, cooling and lighting,
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but can also impact on their health and safety. For example, heat related health issues are
increased and extreme heat can exacerbate mental health and social issues such as family
violence.

Western Power’s response to the outages

In the lead up to the 2021-22 summer, Western Power identified and implemented a number of
actions to manage and correct forecast network capacity risks. These included switching to shift

load away from heavily loaded areas of the network and some capacity expansion projects, all of
which were completed prior to December 2021.

In addition, just prior to and during the heatwave, further actions were taken to help minimise
and reduce the impact on customers of the outages. This included load switching to shift
customer load away from heavily loaded areas of the network, and some use of back-up
generators.

e The Review found the strategies employed by Western Power reduced the number of
outages and outage lengths, and could be expanded and employed more in the future.

Western Power customer communications

As the outages began to occur, and for the duration of the four-day outage period,

Western Power’s customer and community messaging and communication channels were
regularly updated once information was known, and a number of channels were used to reach
customers.

However, the Review was told by customer representatives that despite the considered
approach by Western Power, customers wanted more frequent and direct communication
during the outages.

The Review found that:

e Western Power’s future communication strategy, particularly during a heatwave, could
be improved to meet stakeholder expectations.

Western Power’s management of its network before and during the outages

Western Power owns and operates the poles and wires which deliver electricity to 1.1 million
customers in the SWIS. The SWIS extends throughout the Perth and Peel regions, as well areas
north to Kalbarri, east to Kalgoorlie and south to Albany.

Planning and forecasting peak demand
Western Power is responsible for the planning, design, construction, maintenance and
operation of its electricity network in order to deliver safe and reliable power to customers.

Network management and investment is planned based on criteria which aims to provide
reliable electricity to meet peak demand at a reasonable cost. It’s unreasonable to expect a
network would be built to provide reliable electricity all of the time, as the cost of doing so
would be prohibitive.

At the core of good network planning and investment is robust forecasting of future electricity
peak demand in all parts of the network.
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Forecasting peak demand has become more difficult as extreme weather events have become
more frequent; and customers are changing the way they produce energy (rooftop solar) and
consume energy (e.g. air-conditioner use and electric vehicles).

The Review made a number of findings regarding Western Power’s network planning and
forecasting approach, including:

e The low visibility of customer demand, particularly for households, is impacting the accuracy
of Western Power’s forecasts, and may result in some network areas being more susceptible
to outages as was demonstrated during the Christmas period.

e Western Power is working to incorporate more robust data and improve its forecasting.

e Asextreme events become more likely and more severe, the approach to planning and
forecasting should also evolve to take into consideration such events, while recognising the
cost and reliability trade-off.

Western Power’s asset performance and reliability
In regards to Western Power’s asset management and maintenance approach, the Review
found Western Power meets good industry practice. In particular the Review found that:

e Western Power has developed a sound asset management system and related policies to
ensure network infrastructure is maintained and performing as expected.

Currently Western Power is required to report annually on its performance against a range of
reliability standards. Western Power generally meets its reliability performance standards
except during extreme weather events, such as cyclone Seroja and the Christmas 2021 period.

However, the Review heard there are a number of communities across the SWIS whose
reliability falls below these standards. However, it is difficult for these communities to find
accessible information about how their reliability compares to other communities and what
Western Power is planning to do to address reliability issues in the future.

The Review found that:

e Western Power should improve transparency about which communities are regularly
experiencing reliability materially below standards, including during extreme events. It
should also publish any plans it has to address reliability in those communities (noting
the trade-off between cost and reliability).

Risk approach
In the operation of its network, Western Power manages many network and non-network risks.
These include electrical and fire safety, climate related risks and the risk of customer outages.

Western Power’s approach to fire risk is reflective of the potentially catastrophic consequences
of fires. However, it does not always take into account the fire risk for that specific part of the
network nor the safety impacts of prolonged outages on customers during heatwaves.

The Review found that:

e Western Power has a reasonable approach to assessing and managing risks.

e The restoration of power on days of higher fire risk needs to be managed in a way that
minimises the risk of starting a fire. However, the procedures to restore power on higher fire
risk days often delay restoration of power to customers.
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e Western Power’s approach to fire risk should be considered in the context of Western
Power providing an essential service and reconnecting customers without power is a
priority.

Conclusions and Recommendations

Based on the information considered throughout the Review, the following recommendations
are made to reduce the likelihood and impact of future outages across the Western Power
network.

Summary of review recommendations:

1. Western Power to improve its approach to distribution network forecasting.

2. Western Power to review the planning criteria to ensure it’s fit for the future.

3. Western Power to continue to improve its approach to reducing the risk of outages
occurring, and the length of any outages.

4. Areview of Western Power’s fire risk response in light of the community impacts of
prolonged outages, particularly during heatwaves.

5. Western Power to engage with the community to improve customer and stakeholder
communications in line with customer expectations, especially during extreme events.

6. Increased transparency regarding reliability in communities.

Further detail on the above recommendations is contained below.

1. Improved approach to distribution network forecasting
Western Power has a reasonable approach to forecasting demand at the system-wide and
transmission network level. However, at the medium and low voltage distribution level, low
visibility of customer peak demand levels and customer rooftop solar generation is affecting the
robustness of forecasts.

Recommendation 1:

Western Power should continue to improve its forecasting of the distribution network to
account for the:

e rapidly changing way electricity is produced and consumed by customers in parts of the
network. The forecast methodology should continue to improve the use of rooftop solar
and other data such as maximum demand. Advanced metering infrastructure (AMI) data,
once available at scale, should also be used to better forecast load; and

e increased likelihood of extreme weather events (resulting in different supply and demand
than has been experienced in the past) reducing the relevance of previous peaks.

Western Power should report to the Minister for Energy on:
e identified and implemented improvements to its forecasting methodologies; and
e any improvement in accuracy of forecasting of overloads prior to a fault occurring.

2. Western Power to Review Planning Criteria
Western Power is compliant with the existing planning criteria, which is set at a level that strikes
a balance between the costs and benefit of reliability, with safety also a key consideration in
investment decisions.
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However, the current planning criteria should be reviewed to assess whether it’s appropriate for
the future given changing and uncertain supply and demand conditions as the network
decarbonises, and extreme weather events becoming more frequent.

Recommendation 2:

Western Power should review its approach to network planning, particularly the ongoing
appropriateness of its application of distribution network planning criteria, to identify
improvements.

This review should recognise the appropriate economic trade-off between customer reliability
and cost to supply given greater uncertainties in future demand and supply of electricity.
These uncertainties relate to changes in climate (and more frequent and severe extreme
events), customer electricity usage and the growing impact of technologies such as solar PV,
batteries and electric vehicles.

Western Power should then engage with the Economic Regulation Authority (ERA), through
existing approval processes, regarding the implementation of any changes to the Technical
Rules.

3. Continual improvement regarding strategies to reduce the risk and length of outages
Western Power applies a number of strategies to reduce the likelihood of unplanned outages as
well as strategies to minimise the length of outages, some of which were deployed during the
Christmas outages. The Review found that the strategies were successful in reducing the
number of outages and outage lengths, and could be expanded and employed more in the
future.

Recommendation 3:

Western Power should continue existing strategies and consider improved ways to prepare
for and manage outages.

The strategies to be considered include, but are not limited to:
a. batteries, micro-grids, network undergrounding and standalone power systems;
b. demand response, including asking customers to voluntarily reduce demand;

c. use of load shifting and last resort load shedding, including increasing interconnection,
automation and improved visibility of customer demand; and

d. to reduce the length of outages, operational changes such as available fault crew
numbers, back-up generation fleet size, and fire risk management as per
Recommendation 4.

Western Power should report to the Minister for Energy on its proposed utilisation, and in due
course, the effectiveness of solutions b, c and d, noting that ‘a’ is incorporated into
information which Western Power already publishes.
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4. Review fire risk response in light of the community impacts of extended outages in
heatwave events
Electricity networks can and have started fires with devastating consequences. Therefore, the
restoration of power on days of higher fire risk needs to be managed in a way that minimises
the risk of starting a fire. This risk is weighed against the fact that Western Power provides an
essential service and reconnecting customers without power is a high priority.

Recommendation 4:

Western Power to work with key stakeholders such as the Department of Fire and Emergency
Services and Local Government Authorities, to review Western Power’s fire risk management
approach with regard to the restoration of electricity supply on higher fire risk days.

It is recommended an Independent Expert be appointed to facilitate the review and identify
strategies for customer restoration which balance the community safety impacts of extended
outages during extreme heat events and fire risk in that specific area of the network.

The review should support improved community outcomes by considering (but not be limited
to) the following areas:

e Ensure a shared understanding of the roles of Western Power, Department of Fire and
Emergency Services (DFES) and Local Government Authorities (LGAs) in managing
electricity network related fire risks.

e Have a shared understanding of the community impact of power outages and fire, in
conditions prone to higher fire risks (such as heatwaves).

e Coordination of consumer communication and activities on higher fire risk days where
customer safety and power reliability is at risk from extreme weather conditions.

e The appropriateness of Western Power’s response on Total Fire Ban day and Fire
Weather Days.

e Empowerment of Western Power to act to restore power on Total Fire Ban days where
the risk of fire is low or community impact of the outage is high, including where:

= the cause of an outage cannot be identified but is likely with a high degree of
certainty (such as overload outages) to not be a fire ignition risk;

= the network and local conditions are such that the probability of fire occurring
and getting out of control is very low;

= a State-wide Total Fire Ban has been called due to DFES resourcing constraints
and local conditions (such as weather, Fire Danger Index and network) would
not have otherwise triggered a Total Fire Ban; and

= DFES could apply an emergency direction under a Total Fire Ban Exemption.

The Minister for Energy is encouraged to engage with the Ministers for Emergency Services
and Local Government to support a collaborative approach to the understanding and
ownership of risks and responsibilities on higher fire risk days.
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5. Improve customer and stakeholder communications strategies in line with consumer
expectations
The Review heard that stakeholders, particularly customers, want frequent and honest
communication before and during an outage event, using a range of communication channels.

Recommendation 5:

Western Power to consult with stakeholders on improvements to customer and stakeholder
communications in the lead up to, and during outage events. The consultation should
consider, but not be limited to:

e the type and frequency of information customers want during an outage;

e the use of direct communication with customers (if possible) before and during
outages;

e the use of warnings where an outage can be reasonably forecast and is likely;

e communication to customers about how a change in their energy use may reduce the
risk of an imminent outage;

e communication with sensitive and vulnerable customers;
e reinforcing government health messages to customers in extreme heat events; and

e engagement and communication with key external stakeholders, including LGAs,
when a significant outage event impacts their community.

Western Power should report to the Minister for Energy on the outcomes of this consultation
and the resulting implementation plans, outlining how communication strategies will be
evaluated and evolve in line with community expectations.

6. Increase transparency regarding reliability in communities
Improved transparency about which communities are regularly experiencing reliability
materially below standards, including during extreme events, would improve stakeholder
engagement on what Western Power can do to address reliability in the future (noting the
trade-off between cost and reliability).

This is particularly important for many rural com