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Summary 
The purpose of this report is to provide an analysis of the large number of outages that occurred over 
the 2018 Australia Day weekend, 26-28 January 2018. 

On Sunday 28 January 2018 the maximum temperature in Melbourne was 38.1ºC with 53% relative 
humidity. The evening temperatures were also abnormally warm with an overnight minimum of 27.8 
ºC.  Victoria consequently experienced the highest electrical load on record for a Sunday. Load on a 
Sunday is typically residential load as most commercial and industrial businesses are closed. 

Over this weekend there were 1045 outages reported by the distribution businesses (DBs) on the 
electrical distribution network. Of these, 563 (54%) were on the Low Voltage (LV) distribution network 
as a result of LV fuse operation1.  

The purpose of LV fuses on the distribution network is to protect LV assets and distribution 
transformers from overload by operating when the electrical load reaches a certain level based on the 
fuse rating. The operation of the majority of the LV fuses over the Australia Day weekend is in line with 
the businesses protection philosophies. The fuse operations were not a result of faulty equipment or 
faults on the low voltage system but rather as a result of higher than expected load. This means that 
the fuses operated to protect the LV circuits from overload as intended. 

All DBs were requested by Energy Safe Victoria (ESV) to provide information about the outages which 
occurred on their networks over the Australia Day weekend. This information was assessed to find 
common trends associated with the outages, analyse and make recommendations. 

There are a number of factors which have been identified as contributing to these outages including: 

• DBs limited knowledge of LV loads on their networks and the conditions under which they occur 
• The load diversification assumptions for LV circuits 
• Unbalanced load across the three phases of LV circuits.  
• The abnormal weather conditions over the weekend resulting in the highest electrical load on 

record for a Sunday 

 

Recommendations: 

• DBs carry out an assessment of their LV networks to identify the appropriateness of and risks 
associated with the existing load diversification assumptions. This information could be used to 
identify areas where the diversification factor is inappropriate, e.g. areas of the Mornington 
Peninsula 

• DBs use AMI meter2 data to identify, locate, and the fix LV overload and load balancing issues 

• DBs review fuse operation events from Australia Day weekend to identify where fuse upgrades 
are required 

• DBs investigate alternative protection devices for LV networks to fuses such as circuit breakers. 
Protection devices such as circuit breakers which can be remotely controlled and configured 
would be an advantage as settings can be applied to the circuit breakers to cater for increasing 
loads 

                                                                    
1 When a fuse ‘operates’ it opens the electrical circuit, and disconnects the load. 
2 Smart meter 
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• DBs investigate implementing “Real Time Monitoring” of their LV distribution networks using AMI 
meter infrastructure. AMI meter infrastructure has been installed across Victoria and has the 
capability to provide DBs with detailed information regarding load and energy data for each 
customer in real time 

• DBs review and update where necessary their emergency management plans including inclement 
weather and hot day action plans to ensure that they are appropriate and can be actioned 
effectively when required. 
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Introduction 
Purpose 
The purpose of this report is to identify the contributing factors to the high number of electrical 
incidents that occurred over the 2018 Australia Day weekend, 26-28 January 2018, and articulate 
recommendations to reduce the risk of such a high number of outages occurring under similar 
conditions in the future. 

Scope 
The scope of this investigation includes determining the causes and contributing factors leading to the 
Australia Day outages. The investigation reports only on the factual evidence from the outages and 
information provided by the Distribution Businesses (DBs) in response to requests from Energy Safe 
Victoria (ESV). The report excludes any commercial implications arising from the outages or the 
recommendations of this report. 

Methodology 
ESV applied the following methodology to investigate the incident: 

Initial response included: 

1. Review incident reports to ESV from the Australia Day weekend outages (26-28 January 
2018) 

2. Request additional information from each DB. 

Refer to Appendix A for a copy of the information request sent the DBs. 

 

Detailed investigation included:  

1. Analysis of the information provided to ESV by the DBs 

2. Identifying the factors which contributed to the outages. 

Refer to Appendices 2 to 6 for the DB responses to the information request. 

Background 
During the 2018 Australia Day weekend, 26-28 January 2018, an abnormally higher number of 
electrical outages occurred on the electricity distribution network across the state of Victoria than 
would normally occur on a hot day. ESV was concerned about the safety implications for the 
community arising from the large number of incidents and outages and requested information from 
each DB regarding the outages. 

The large number of incidents attracted significant media attention. 

Declarations 
Declarations relating to the period of the event did not involve a Total Fire Ban (TFB) day. 
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Description of situation 
Over this weekend there were 1045 outages reported by the distribution businesses (DBs) on the 
electrical distribution network. Of these, 563 (54%) were on the Low Voltage (LV) distribution network 
as a result of LV fuse operation. Refer to appendices 2 to 6 for a complete listing of all outages over 
this period. 

The purpose of LV fuses on the distribution network is to protect LV assets and distribution 
transformers from damage due to electrical overload by operating when the electrical load reaches a 
certain level based on the fuse rating. The operation of the majority of the LV fuses over the Australia 
Day weekend is in line with the businesses protection philosophies. The fuse operations were not a 
result of faulty equipment or faults on the low voltage system but rather as a result of higher than 
expected load. This means that the fuses operated to protect the LV circuits from overload as 
intended. 
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Technical investigation 
Method 
A request for information regarding the 2018 Australia Day outages (26-28 January 2018) was sent to 
all DBs. Refer to Annex 1 for a copy of this request.  

The DBs responded with information about the incidents which was reviewed and assessed by an 
Energy Safe Victoria (ESV) subject matter expert to determine the causal and contributing factors and 
make recommendations to prevent reoccurrence. Refer to Annex 2 for copies of the information 
provided to ESV. 

Network incidents3 over the 2018 Australia Day Weekend 
Table 1 – 2018 Australia Day Incidents shows the number of incidents which occurred over the 2018 
Australia Day weekend for each DB. 

DB Number of incidents Number of LV Fuse 
incidents 

LV fuse incidents as a 
percentage  

Jemena4 62 45 73% 
AusNet Services5 378 117 31% 
CitiPower6 37 24 65% 
Powercor7 134 58 43% 
United Energy8 434 319 74% 
Total 1045 563 54% 

Table 1 – 2018 Australia Day Incidents 

Note: Powercor and CitiPower only reported incidents which occurred on Sunday 28 January 2018 
while the other distribution businesses reported incidents occurring from Thursday 25 January 2018till 
at least Sunday 28 January 2018. This had no effect on the analysis, findings and recommendations. 

Analysis of the information provided by the DBs has identified that the most common incident was LV 
fuse operations.  

Load Growth 
The DBs identified that existing customers commonly install new or additional air conditioning at 
residential properties without the knowledge of the DB. This gradually increases the load on the LV 
distribution network which is very hard to detect until there is an extreme weather event as on the 
2018 Australia Day weekend.  

The addition of this new load is outside the control of the DBs, as there is no requirement for 
residential customers to gain permission or even to inform the DBs when increasing their load. The 
cumulative effect of many customers increasing their load was a contributing factor to the outages of 
this weekend. 

                                                                    
3 Incident means an electrical matter requiring DB corrective action, with more than one incident potentially involved in an 
electricity outage.   

4 Jemena has reported incidents which occurred between 5.30pm 25 January 2018 and 7.12pm 28 January 2018 
5 AusNet Services has reported incidents which occurred between 4.00pm 25 January 2018 and 9.00 pm 29 January 2018 
6 CitiPower has only reported incidents which occurred on 28 January 2018 
7 Powercor has only reported incidents which occurred on 28 January 2018 
8 United Energy has reported incidents which occurred between 4.15pm 25 January 2018 and 7.45pm 30 January 2018 
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Load Balancing 
The load on the low voltage (LV) distribution network should be evenly distributed, or “balanced”, 
across the three LV phases. This can be done by ensuring that LV loads are evenly distributed across 
all three phases, that loading of phases is considered when adding new customers, and by continually 
reviewing and analysing LV networks as loads change over time. If the load is not balanced then there 
will be a greater load on one of the phases and lower load on the other phases. Where the load is not 
balanced it is more likely that the fuse on the highest loaded phase will operate in high load conditions.  

Load Diversification 
When a group of residential customers is connected to a common LV circuit from a substation the 
maximum load on the circuit is dependent on the diversity between the customer’s loads. The DBs 
make an assumption that all customers on a particular LV circuit will not use their maximum load all at 
the same time. The term used to describe this is After Diversity Maximum Demand (ADMD). The 
application of the ADMD helps the DBs to ensure that they do not install so much capacity on LV 
networks that will never be reached. This is commonly called “gold plating”. The risk is that if all the 
customers use their maximum load at the same time then the load on that particular LV circuit may 
exceed the fuse rating for that circuit. 

Weather 
On Sunday 28 January 2018 the maximum temperature in Melbourne was 38.1ºC with 53% relative 
humidity. The evening temperatures were also abnormally warm with an overnight minimum of 27.8 
ºC.   

This combination of high temperature and high humidity resulted in the highest ever demand on the 
distribution system for a Sunday (9,144 MW). Load on a Sunday is typically residential load as most 
commercial and industrial businesses are closed.  

As a result of these weather conditions many people used their air conditioners during the day and left 
them on at night. The majority of the fuse operation incidents occurred after 2pm on Sunday 28 
January 2018. 

Protection of the distribution network 
There are many different forms of protection associated with the electricity distribution network. This 
report focuses on LV fuses which are the protection system apparatus specifically involved in the 2018 
Australia Day weekend incidents. 

Fuses  
Fuses are a protection device in the electrical distribution network that protects the distribution assets 
when there is a fault on the network or an electrical overload. They do this by mechanically detecting 
the load and operating when the load exceeds a selected level.  

Fuses are not smart devices and are unable to distinguish between load current and fault current, 
instead only operating when the load exceeds a certain level. In order to operate effectively LV fuses 
are sized to coordinate with associated High Voltage (HV) transformer and protection systems.  

Determining fuse sizes 
When a new customer is connected to the distribution network they provide the DB with information so 
that an estimate of their diversified load can be calculated. Alternatively, for many new residential 
areas a figure is assumed per block by DBs. This calculated or assumed value is then added to the 
existing records of customer loads on that circuit to determine the size of the LV fuse supplying the 
circuit. 
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How fuses operate 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Figure 1 above is a representation of a very simple distribution system. The High Voltage (HV) 
electricity passes through a transformer which converts it to Low Voltage (LV) electricity. The LV is 
then reticulated as an LV circuit consisting of three LV phases, Red, White and Blue. 

Looking at LV circuit 1, the three LV fuses on that circuit must be rated higher than the maximum load 
on each phase on that circuit. For example, if the calculated nominal (diversified) load on this circuit is 
normally 65 amps per phase, then the fuses needs to be rated higher than 65 amps to allow for short 
term minor overload (e.g. 80 amps). 

If there is a fault on a phase on LV Circuit 1 the LV fuse should operate and isolate the phase. This will 
then leave all the customers on that phase off supply but all the customers on other two LV phases will 
still be on supply. This is the LV fuse operating as intended.  

If the LV fuse fails to operate, the HV fuse acts as backup protection and will operate. This will isolate 
all three phases of the LV circuit with the fault, but will also isolate LV circuits 2 and 3 leaving all 
customers downstream of the transformer off supply. This is an undesirable situation as there will be 
many more customers off supply compared to if the single phase LV fuse had operated.  

If the load on one of the LV phases exceeds the fuse rating then the fuse will operate. This occurred 
on the 2018 Australia Day Weekend resulting in outages for customers.  

Weather Action Plans 
In preparation for weather events the DBs undertake many actions before the event. These actions 
include weather monitoring, hot day action plans, increasing field resourcing, increasing contact centre 
resourcing and escalation preparation. These actions prepare the business to respond to incidents 
which occur during weather events, but do not enable them to predict when or where an event will 
occur. 

HV 

HV Fuse 

LV Fuse x 3 

LV Phases Red White Blue 

Transformer  
 

Figure 1 – LV Distribution circuit representation 
LV Circuit (2) 

LV Fuse x 3 

LV Phases Red White Blue 

LV Fuse x 3 

LV Phases Red White Blue 

LV Circuit (3) LV Circuit (1) 
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All DBs initiated their action plans for extreme weather conditions on Australia Day. United Energy had 
recently signed a new contract with its service provider prior to the weekend and did not initiate its 
entire action plan. Previously it had two service providers, one based in the south of the United Energy 
distribution area and one in the north. In the process of transitioning to one service provider United 
Energy experienced some resource coordination issues resulting in fewer than expected response 
staff available at the beginning of the outages. United Energy has since resolved these issues. 

AMI (Smart) Meters 
With the implementation of AMI (smart) meters in Victoria the DBs have access to more information 
about their customers and their load than ever before. This new information can be summated to 
various levels as desired (e.g. distribution transformers) and used to identify the maximum loads on a 
transformer or LV circuit.  

Currently no DBs uses real time monitoring at transformer and LV level via AMI meters. Real time 
monitoring of the network would be a significant project undertaking requiring significant investment 
however would allow DBs to effectively analyse and track loads on LV circuits and to ensure that LV 
fuses are appropriately matched to that load.  
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Findings and 
Recommendations 

There was a higher than normal number of individual outages over the 2018 Australia Day Weekend. 
The majority of these individual outages were a result of low voltage fuse operations. The low voltage 
fuses operated as expected.  

Findings 

Lack of knowledge of the load on the LV network 
The distribution businesses lack knowledge regarding the maximum LV loads on their networks and 
the effect how this load contributed to the number of individual outages.  

Diversification of load 
The reliance on diversification of load on a low voltage phase and circuit was a contributing factor to 
the number of individual outages. 

Unbalanced load 
Unbalanced load across the three low voltage phases may have contributed to the number of outages. 

Inclement weather and hot day action plans 
In United Energy in particular, poor preparation and implementation of the hot day action plan 
contributed to poor response times to incidents and longer than expected timeframes for getting 
customers back on supply. 

Recommendations 

Determine the risk of LV network overload  
DBs should asses their LV networks to identify the appropriateness of and the risks associated with 
the existing load diversification assumptions. This information could be used to identify areas where 
the diversification factor is inappropriate, e.g. areas of the Mornington Peninsula. 

Know the load on their network 
DBs should use AMI meter9 data to identify, locate, and the fix LV overload and load balancing issues. 

Review of incidents 
DBs should review fuse operation events from Australia Day weekend to identify where fuse upgrades 
are required. 

                                                                    
9 Smart meter 
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Alternatives to fuses 
DBs should investigate alternative protection devices for LV networks to fuses such as circuit 
breakers. Unlike fuses, circuit breakers can be configured to operate at any load level within its 
capacity, e.g. a 100 amp circuit breaker can be configured to operate at 50 amps or 80 amps. As such 
the configuration (protection setting) of a circuit breaker can be changed when required, such as when 
the load on a LV feeder changes due to new customer connections.  

New generation circuit breakers are able to be controlled and configured remotely which will speed up 
the process of restoring supply to customers where outages result from overloaded circuits. 
Additionally, being able to remotely configure these devices means the DBs may be able to change 
the devices protection settings when there is an increase in load 

Real Time Monitoring of the distribution network 
DBs should investigate implementing “Real Time Monitoring” of their LV distribution networks using 
AMI meter infrastructure. AMI meter infrastructure has been installed across Victoria and has the 
capability to provide DBs with detailed information regarding load and energy data for each customer 
in real time. 

Emergency management plans 
DBs should review and update where necessary their emergency management plans including 
inclement weather and hot day action plans to ensure that they are appropriate and can be actioned 
effectively when required. 
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Appendix A 
Request for information regarding Australia Day outages “Request for Information on Australia Day 
outages.pdf” 

Appendix B 
AusNet Services’ response to the request for information regarding Australia Day outages “ANS 
Response to ESV Australia Day outages request 20180222.pdf” 

 

Appendix C 
Jemena’s response to the request for information regarding Australia Day outages “JEN Response 28 
Jan 2018 heatwave questionsv.docx 

 

Appendix D 
Powercor’s response to the request for information regarding Australia Day outages “ PCA response 
to January Heat Event.docx 

 

Appendix E 
United Energy’s response to the request for information regarding Australia Day outages “UE 
response to Australia Day Outages.pdf“ 
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