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1. Background 

Over the period of 24 - 28 December 2021, an unprecedented heatwave occurred in south west of Western 

Australia. The heatwave contributed to approximately 1,120 network outages leading to 107,000 of Western 

Power’s 1,160,000 customer connections experiencing a power outage. Of those outages: 

• 69,469 were without power for more 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 

• The majority of customers impacted were households.1 

The metropolitan areas most affected by the outages were in Mandurah, Wanneroo, Armadale, Gosnells, 

Swan and Stirling. In regional areas, Greater Geraldton, Kalgoorlie and Gingin were most affected. 

1.1 Independent Review 

Following the Christmas 2021 Power Outages, the Minister for Energy, Hon Bill Johnston MLA, announced an 

independent review (Review) to be led by Michelle Shepherd.  

The Review commenced on 31 January 2022 and the final report (the Shepherd Report) was delivered to the 

Minister on 14 March 2022 and tabled in Parliament on 23 March 2022. 

The Review examined all relevant aspects of Western Power’s actions related to the outages including the 

following: 

• 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 

• Compliance and approach to risk 

1.2 Shepherd Report Findings 

The Shepherd Report identified that many of the outages were due to customer and network overloads 

driven by unusually high electricity demand in residential areas.  This demand was beyond what Western 

Power had forecast and planned for.  The unusually high electricity demand in residential areas was 

attributed to: 

 

1  Independent Review of Christmas 2021 Power Outages (March 2022). 
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• Heatwave conditions – there were four consecutive days over 40 degrees with high overnight 

temperatures. The Bureau of Meteorology (BOM) described this period as a 3 in 100-year event 

• Festive season impacts – there was a higher portion of the population at home as they were not at 

work and were unable to travel interstate/overseas due to COVID-19 restrictions. 

Other outages were attributable to the more sensitive network settings which were in place to mitigate the 

risk of the network initiated fire during high fire risk conditions.   

The report also highlighted the increased sensitivity of customers during heatwave conditions and during 

festive holiday periods. 

The Shepherd Report noted Western Power’s role and performance in a complex legislative and regulatory 

framework and was broadly positive in the way Western Power performs on its obligations in respect to all 

relevant matters including forecasting, planning, asset management, operational and risk management.  

Notwithstanding this, the report identified that this did not prevent the events occurring over the Christmas 

period and challenges whether Western Power’s existing frameworks and approach was appropriate to meet 

customer outcomes, especially given emerging climate change risks and impact on temperature. 

The Shepherd Report contained the following six recommendations for Western Power to consider in the 

following broad categories:  

1. Improve approach to distribution network forecasting 

2. Review of network planning criteria 

3. Strategies to limit the number and length of outages 

4. Review of electricity protocols in high fire risk conditions 

5. Enhanced customer engagement and review of customer communications 

6. Increased transparency and accessibility of reliability information 

1.3 Western Power’s Implementation Plan 

Western Power carefully considered each of the recommendations and its own operational activities  to 

produce a detailed Implementation Plan (Plan).   

The Plan was provided to the Minister for Energy on 29 April 2022 and outlined the actions and activities 

targeted prior to the next 2022/23 summer period.   
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2. Purpose 

This report provides a progress update on Western Power’s response to the recommendations outlined in 

the Shepherd Report. 
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3. Recommendation 1 – Improve distribution network 
forecasting 

3.1 Recommendation 

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

• 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 

• 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: 

• identified and implemented improvements to its forecasting methodologies; and 

• any improvement in accuracy of forecasting of overloads prior to a fault occurring.” 

3.2 Actions to address recommendation  

Western Power has committed to improve its distribution network forecasting. As part of this, Western 

Power has commenced: 

• reviewing and updating distribution Low voltage network loading algorithms to better account for 

rooftop solar and other Distributed Energy Resources. 

• updating forecasts for priority substations and feeders that reflect the conditions experienced in the 

December & January heatwaves. 

• developing a roadmap for the implementation of AMI data into demand forecasting.  

• developing and implementing an improved forecasting methodology to reflect increased likelihood 
of extreme weather events, changing customer behaviour and specifically the forecasting of 

overloads prior to a fault occurring.  

Updating its planning methodologies and key inputs play a key role in Western Power anticipating customers’ 

network needs and ensuring the network can handle peak load periods.  

Over the longer term, Western Power will continue to implement additional changes to forecasting beyond 

the summer readiness period as per the roadmap and additional improvements learnt during a post summer 

review. Western Power also will continue to test and validate long term modelling for extreme scenarios to 

inform future network investment options. 

3.3 Status 

Western Power has enhanced its forecasting to enable better network management during consecutive 

extreme hot weather days. 

The early improvements to its forecasting capability have already informed the network investment it has 

rapidly delivered since December 2021. Further detail on this investment is outlined in Recommendation 4.   
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This includes a roadmap to improve Western Power’s low voltage forecasting methodology by incorporating 

advanced metering (AMI) data to capture the contribution of rooftop solar and changing weather patterns 

to customer demand. 

Western Power is also revising load forecasts for its distribution network and using relevant Commonwealth 

Scientific and Industrial Research Organisation (CSIRO) long-term climate change projections to forecast 

heatwave frequency and intensity.   

3.4 Community benefits 

Continued improvements to Western Power’s short and long-term forecasting and planning criteria will see 

extreme weather and demand scenarios, such as those observed during the summer 2021 Christmas outages, 

better planned for in network investments. This should result in investments being better aligned with likely 

local electricity demands.  

It will also ensure these tools remain responsive to rapid changes in technology and the way electricity is 

produced and consumed by customers in parts of the network. 
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4. Recommendation 2 - Review network planning criteria 

4.1 Recommendation 

 “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.” 

4.2 Actions to address recommendation  

Following delivery of the Shepherd Report, Western Power commenced a process to benchmark its current 

forecasting and Distribution Network Planning Criteria (NPC) with other Network Service Providers (NSPs).  

Completion of this process will identify areas of improvement for Western Power to adopt within its current 

practices. 

Over the longer term, Western Power will also review the current NPC given greater uncertainties in future 

demand and supply of electricity, to identify and implement changes required to the Technical Rules2.  

4.3 Status 

Western Power completed its benchmarking review on 31 October 2022, and the results from this work 

informed the adoption of forecasting improvements delivered under Recommendation 1.  An example of this 

work is at Figure 4.1. 

Western Power is now engaging an external consultant to benchmark its Distribution NPC with other NSPs. 

Following the completion of these reviews, Western Power will develop a roadmap of recommended actions 

to be implemented over the longer term that balance the appropriate trade-off between customer reliability 

and cost to supply. 

4.4 Community benefits 

The reviews of Western Power’s short and long-term forecasting and planning criteria will support its 

prioritisation of improvements and better align its planning and investment criteria with the network 

performance expectations of customers considering the increasing impact of climate change and extreme 

weather events on the network.  

  

 
2 The Technical Rules contains technical requirements that must be met by Western Power and all users of the South 

West Interconnected Network (SWIN). 
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Figure 4.1: CSIRO Modelling Results Conversion – Perth 

Climate scenario modelling will be utilised to inform network planning. 
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5. Recommendation 3 - Continuous improvement to reduce 
the risk and length of outages 

5.1 Recommendation 

 “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.” 

5.2 Actions to address recommendation  

Western Power immediately committed to preparatory work to ensure capacity and reliability for summer 

2022/23, which included reviewing overloads from summer 2021/22, prioritising existing capacity projects 

and creating new projects as required. 

Western Power also committed to continuous improvement of its existing strategies to prepare for and 

manage outages. 

Over the longer term, Western Power will continue to deliver projects required to ensure continued capacity 

and reliability.  

5.3 Status 

Since the delivery of the Shepherd Report, Western Power has expedited works ahead of summer to improve 

power reliability for homes and businesses. 

Minimising the length and number of unplanned outages has been a priority in this work. Western Power has 

completed several initiatives to improve the network’s reliability, which will help in situations like the 

Christmas heatwave where overloading occurred. This includes: 

• Network reinforcement works for a number of substations including Mandurah, Waikiki, Yanchep 

and Byford; 

• Upgrading 70 distribution transformers before the end of the year. This work will give Western Power 

more flexibility operating the network and enhance the capacity of our assets; 

• Completing network switching studies for 52 overloaded feeders with the remainder scheduled for 

implementation by the end of November or as a subset of the substation reinforcement works; and 
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• Securing an additional 10 emergency response generators (purchased or hired) for the full duration 

of summer. 

Figure 5.1 provides a visual overview of these investments, noting that these works are in addition to Western 

Power’s regular network maintenance activities. 

5.4 Community benefits 

Western Power’s prioritisation of investments that focus on capacity and reliability will reduce the risk and 

length of similar network overload scenarios resulting in customer outages.  

Western Power is committed to improve strategies to prepare for and manage outages to reduce outages 

experienced by customers over the longer term.  
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Figure 5.1: Work Prioritised to Improve Network Reliability 

 

 

  

 



 

  EDM 62079599 

Page 11 

6. Recommendation 4 - Review fire risk response considering 
the community impacts during heatwaves 

6.1 Recommendation 

 “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: 

• Ensure a shared understanding of the roles of Western Power, Department of Fire and Emergency 

Services (DFES) and Local Government Authorities (LGs) in managing electricity network related fire 

risks. 

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

• Coordination of consumer communication and activities on higher fire risk days where customer 

safety and power reliability is at risk from extreme weather conditions. 

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

• 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: 

o 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; 

o the network and local conditions are such that the probability of fire occurring and getting out 

of control is very low; 

o 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 

o 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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6.2 Actions to address recommendation  

Western Power, DFES, Energy Policy WA (EPWA), and local governments have worked collaboratively with 

an independent reviewer (appointed by EPWA) to review and identify restoration strategies that balance the 

community safety impacts of extended outages during extreme heat events, and the fire risk in that specific 

network area. 

Over the longer term, Western Power will incorporate improvements in the fire response procedures into its 

relevant asset management strategies.  

Western Power has undertaken delivery of this recommendation in collaboration with the Department of 

Fire and Emergency Services, and in consultation with local governments. This has been supported by 

engagement with the office of the Minister for Emergency Services and Minister for Local Government 

through the Office of the Minister for Energy. 

6.3 Status 

Western Power has taken onboard community feedback regarding frustration with delayed restoration 

times, during high fire weather days. It is continuing to work with the DFES and individual local governments 

to review fire risk management approaches to ensure Western Power can restore power as quickly and safely 

as possible.  

This includes reviewing how Western Power can reduce the time it has to wait to operate the network to 

restore customers on high fire weather days, while ensuring community and workforce safety.  

Western Power has utilised the findings from this review to develop a new and improved bushfire response 

for this coming season. Western Power’s Total Fire Ban (TFB) exemption has also been extended to June 2024 

with additional changes incorporated in consultation with DFES, including the transition to the new Australian 

Fire Danger Rating System (AFDRS), represented in Figure 6.1. 

Under the modified TFB exemptions in the AFDRS, Western Power will be permitted to restore power 

following the completion of an approved risk assessment or a reduction in the fire behaviour index (FBI), 

shown in Figure 6.2. This will avoid Western Power having to wait until more stringent limits were met, which 

would normally not occur until midnight. 

In preparation for the summer bushfire season Western Power has written to all local governments to 

confirm a single point of contact to streamline communication processes and operational responses. Western 

Power has also commenced engagement with specific local governments to pilot a standardise exemption to 

local government-initiated harvest vehicle movement bans (HVMB) to enable restoration of supply to 

customers. The standardised exemptions are intended to operate in a similar manner to the TFB exemption 

approved by DFES.  

6.4 Community benefits 

Improved network settings and restorations practices during high fire danger conditions will minimise the 

impact of outages on customers when they occur. 

There will be greater flexibility with restrictions and faster restoration without compromising safety for 

workforce and communities. 
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Note: AFDRS Design 
In the AFDRS, there are two main ways to look at fire danger: Fire Danger Ratings and the Fire 
Behaviour Index. 
 

Figure 6.1: Fire Danger Ratings (FDR) 

 The purpose is to provide an efficient and easy to understand way to communicate fire danger 
broadly to the community. 

 
 
 
 
 
 
 
 
 
 

 

 

Figure 6.2: Fire Behaviour Index (FBI) 

 The FBI is a simple numerical scale that can be used consistently across Australia, allowing users 
to make decisions that require finer detail than the four Fire Danger Rating categories allow. The 
FBI runs from 0 to 100 and beyond, with increasingly high values indicating increasingly dangerous 
fire behaviour and therefore fire danger risk.  
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7. Recommendation 5 - Improve Customer and Stakeholder 
communication strategies in line with customer 
expectations 

7.1 Recommendation 

 “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: 

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

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

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

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

• communication with sensitive and vulnerable customers; 

• reinforcing government health messages to customers in extreme heat events; and 

• 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.” 

7.2 Actions to address recommendation  

Western Power is committed to engaging with customers to enhance the type and frequency of information 

provided prior to and during outages, and key external stakeholders on communication enhancements that 

can be made during significant outages impacting the community.  

Following the report, Western Power commenced a detailed review of its communication activities with the 

community, focusing on both what and how customers prefer to be engaged. This identified that: 

• The use of multiple channels during an outage was positively received by respondents. 

• Regardless of the type of message, the preference is to receive information via direct SMS, with the 

Western Power website ranking a close second for receiving support information. 

• There is strong support for a direct SMS ‘opt everyone in’ service, with 81 per cent of customers 

thinking that it is a ‘good idea’. 

• Most customers expressed a desire to receive warnings about reducing their power use if it might 

help to prevent an outage. 

• Most life-support customers preferred to be kept up-to-date directly by SMS or email, not direct 

phone calls, and it is important to provide an immediate estimated time of restoration even if the 

time changes. 
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• Local governments (both regional and metro) would like to receive outage information in advance of 

an outage (when known) to help with general planning and to support those most vulnerable in the 

community.  

7.3 Status 

Western Power has improved its communications in the lead up to and during outage events to keep our 

customers updated with timely and effective information. This includes: 

• Repurposing existing messaging technology for improved delivery of SMS communications to 
customers at scale (see figure 7.1). 

o Automated SMS communications for outages, will include an estimated time of restoration. 

o Manual SMS communications enabled targeted messages including localised load reduction. 

• The development of a Regional and Stakeholder Engagement Strategy, which includes processes and 
database of key stakeholders including local governments, Members of Parliament and regional 
Chambers of Commerce and Industry. 

Western Power is continuing to improve its engagement through existing and new channels to ensure 

customers feel supported during outage events.  Western Power has and will continue to be in regular 

engagement with the Office of the Minister for Energy regarding the results of its consultation process, and 

the implementation of its improved communications approach. 

7.4 Community benefits 

Communications and transparency in the lead up to and during network outage events will ensure customers 

are better informed about the cause and duration of outages and improve customer experience. 

 

Figure 7.1: SMS Outage Example   
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8. Recommendation 6 - Increase transparency regarding 
reliability in communities 

8.1 Recommendation 

 “Western Power should improve information on its reliability performance, including making it easily 
understood by its customers, for: 

• communities experiencing performance well below prescribed reliability standards; and 

• the network during extreme events. 

The following should be reflected in any published information: 

• the reliability performance of the worst performing feeders; the felt experience of customers, 
therefore the data should include Major Event Days; 

• customer friendly language, including feeders being identified by location (e.g. Local Government 
Authority or suburb); and 

• the causes of the reliability issues and the plans to address those issues in the future. 

Western Power should report to the Minister for Energy on progress towards this recommendation. 

The Economic Regulation Authority and Energy Policy WA should consider the progress made by Western 
Power before assessing any need for codified prescription to give full effect to this recommendation.” 

8.2 Actions to address recommendation  

Western Power has committed to increasing the transparency of reliability in communities by: 

• establishing a framework for external visibility of more detailed reliability data;  

• developing a process for external communication on current reliability and targeted reliability 
improvement projects; and 

• developing appropriate website content to report reliability performance and rectification plans for 
public consumption that are high priority for the 2022/23 summer period.  

Over the longer term, Western Power will continue to provide reliability performance and rectification plans 

for public consumption.  

8.3 Status 

Western Power has recently published on its website the reliability performance of the top ten worst 

performing local government areas and feeders, and the top ten most impacted areas identified in the 

Shepherd Report. This action provides visibility of current reliability and targeted reliability improvement 

projects, while giving an ongoing channel to engage with affected customers.  An example using information 

for the City of Mandurah is available at Figure 8.1, 8.2 and 8.3.   

8.4 Community benefits 

The publication of reliability data allows customers to see how their network area is performing relative to 

other areas in the SWIS and provide more information about why this performance is occurring.  It will also 
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allow Western Power to communicate what investments are being made in poor performing networks so 

that communities can stay informed. 

Western Power is the first Australian energy provider to publish reliability data with such granularity in a 

customer readable format. 
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Figure 8.1: Western Power’s Website 
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Figure 8.2: A closer look – City of Mandurah 
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Figure 8.3: A closer look – City of Mandurah continued  

 

 
 

 
 
 
 
 
 
 
 
 

 


