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Australian Government does not accept responsibility for any information or advice contained herein. 

Executive summary 
The early focus of Project MATCH (Monitoring and Analysis Toolbox for Compliance in a High DER 
future) has been on establishing the project including appropriate data sharing agreements and 
building team capabilities. Several significant disturbance events have also occurred over the period 
(including 24 January 2021, 12 March 2021, 25 May 2021) and early analysis has been undertaken. Key 
learnings from this initial stage of the project include: 

1. Distribution network data may offer important insights: particularly through improving our 
understanding of how disturbance events manifest across the network, and what conditions 
Distributed Energy Resources (DER) are therefore likely to encounter. 

2. Stakeholder engagement is critical: the project partners are highly appreciative of the time 
dedicated by industry stakeholders to share additional datasets and support the Project 
MATCH team to appropriately interpret these datasets. Ongoing engagement with industry is 
critical. 

3. Support flexible engagement with consumer representatives: we are continuing to work with 
consumer representative organisations on how best to share findings and seek feedback 
throughout the project, given the detailed and technical content. 

4. Multiple data sources are valuable for understanding DER behaviour during disturbances: in 
particular for understanding the conditions DER are likely encountering, and for building 
confidence in observed DER behaviours. Whilst this ‘lesson’ was a key premise for the project, it 
has proven to be the case through analysis of disturbance events occurring to date.  
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Project overview 
Project MATCH (Monitoring and Analysis Toolbox for Compliance in a High DER future) aims to 
establish tools to understand how DER performs in the field during power system disturbances. The 
study aims to develop: 

• New data sets from DER during disturbances 
• Improved DER data analysis tools and techniques 
• Improved understanding of DER behaviour during disturbances. 

The outputs from the project are expected to inform how the Australian Energy Market Operator 
(AEMO) manages DER response to disturbances, such as implementing changes to constraints or 
contingency Frequency Ancillary Control Services (FCAS) requirements linked to real-time DER 
generation. These measures should help ensure the power system is operated safely, securely and 
reliably with increasing quantities of DER. 

Project MATCH builds on two foundational ARENA-funded projects: 

• Addressing barriers to efficient renewable integration1 
• Enhanced reliability through short time resolution data2 

Key learnings 
Lesson learnt No. 1: Distribution network data may offer important insights 
Category 
Technical / Regulatory 

Objective 
The project objective is to help reduce the risk of high penetration DER in the NEM through 
characterising DER performance during disturbances. It will deliver tools and knowledge that help 
avoid otherwise conservative operation of the power system or other restrictions that impede DER 
uptake.  

The objectives for the Project will be achieved through the following Outcomes: 

• Improved data collection methodologies for the purposes of assessing DER inverter behaviour 
during disturbances. 

• Improved understanding of DER inverter behaviour during grid disturbances. 
• Improved understanding of non-compliance with AS4777.2, and discussion of possible root-

causes of non-compliance. 
• Identification of potential changes to DER performance standards that may improve power 

system security outcomes during disturbances 

Detail 
In order to further improve our understanding of DER behaviour during grid disturbances, it would likely 
be valuable to improve our understanding of how grid disturbances manifest (or ‘propagate’) across 
the distribution network.  

 
1 https://arena.gov.au/projects/addressing-barriers-efficient-renewable-integration/  

 2 https://arena.gov.au/projects/enhanced-reliability-through-short-time-resolution-data-around-
voltage-disturbances/ 

https://arena.gov.au/projects/addressing-barriers-efficient-renewable-integration/
https://arena.gov.au/projects/enhanced-reliability-through-short-time-resolution-data-around-voltage-disturbances/
https://arena.gov.au/projects/enhanced-reliability-through-short-time-resolution-data-around-voltage-disturbances/
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The project partners are working with a Distribution Network Service Provider to better understand how 
disturbance events manifest across the network, and what datasets may already exist to further 
develop this understanding.  

Improved information on how disturbance events manifest may provide an important link between 
‘bench testing’ of inverters in the lab (through ARENA funded project: UNSW Addressing Barriers to 
Efficient Renewable Integration) and analysis of DER behaviour in the field through Project MATCH. 
Importantly, the current data streams from in the field do not provide insight into waveform distortion 
(e.g. phase angle jump). The updated version of AS4777.2-2020 requires inverter ride through under 
some phase angle jump conditions, and therefore in order to assess whether inverters are behaving as 
expected under the standards, some understanding is needed of what phase angle jump occurred. 
This may prove to be an important gap in the available datasets. 

UNSW is working with a DNSP to understand whether existing Power Quality monitoring may offer 
valuable insights. As well as investigating opportunities for deployment of appropriate monitoring.  

Implications for future projects 
It could prove beneficial to formally scope very high resolution (waveform) monitoring in the 
distribution network into future work that is looking to improve understanding of inverter behaviour 
during disturbances. Understanding how disturbances manifest across the distribution network 
appears to be a significant gap in the knowledge, and it is likely that building a robust understanding 
would require substantial resourcing given the diversity of the distribution network.   

 

Lesson learnt No. 2: Stakeholder engagement is critical 
Category 
Technical / Social 

Objective 
The project objective is to help reduce the risk of high penetration DER in the NEM through 
characterising DER performance during disturbances. It will deliver tools and knowledge that help 
avoid otherwise conservative operation of the power system or other restrictions that impede DER 
uptake.  

The objectives for the Project will be achieved through the following Outcomes: 

• Improved data collection methodologies for the purposes of assessing DER inverter behaviour 
during disturbances. 

• Improved understanding of DER inverter behaviour during grid disturbances. 
• Improved understanding of non-compliance with AS4777.2, and discussion of possible root-

causes of non-compliance. 
• Identification of potential changes to DER performance standards that may improve power 

system security outcomes during disturbances 

Detail 
Datasets have been provided by four stakeholders to date (in addition to the project partners) that can 
be used to better understand DER inverter behaviour during grid disturbances. The project partners are 
very appreciative of the time each of these stakeholders have taken to extract and share data, and to 
support our understanding of the datasets to enable accurate analysis. Each dataset has strengths 
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and limitations and work is continuing to ensure robust analysis that makes best use of the datasets 
available. 

Establishing data sharing arrangements and properly understanding the datasets provided is non-trivial 
and requires ongoing, thoughtful engagement. Confidentiality Agreements have been put in place for 
each data sharing relationship, with these agreements vary to reflect each unique stakeholder.  

Despite the time commitment, there appears to be broad support amongst stakeholders to engage 
with Project MATCH and work towards securely being able to integrate very high penetration of DER. 
The Stakeholder Reference Group has also grown by several members, and UNSW has been 
approached by a number of DERMs platform providers and consultants offering to share expertise. 

Implications for future projects 
Future projects concerning DER integration should allow for significant resource expenditure on 
stakeholder engagement.  

 

Lesson learnt No. 3: Support flexible engagement with consumer 
representative organisations 
Category 
Social 

Objective 
This lesson relates to knowledge sharing through the project, rather than a specific project outcome. 

Detail 
UNSW has reached out to a number of consumer representative organisations to seek their 
participation in Project MATCH. Whilst there is interest in the overall findings, detailed technical 
content is generally not considered to be relevant given limited resourcing. We are working to 
determine the best approach to (a) share findings and (b) request consumer representative feedback 
throughout the project.  

Options considered to date include: 

• Engage through existing forums such as ARENA DEIP and the AEMO Consumer Forum 
(presentations have been given through both forums in early 2021) 

• Engage through the Stakeholder Reference Group, targeting key meetings ahead of public 
reporting, with an agenda shaped to be relevant. 

Implications for future projects 
Continue to reach out to consumer representatives, and seek guidance on the best way to share 
findings and request their feedback. 
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Lesson learnt No. 4: Multiple data sources are valuable for understanding 
DER behaviours during disturbance events 
Category 
Technical 

Objective 
The project objective is to help reduce the risk of high penetration DER in the NEM through 
characterising DER performance during disturbances. It will deliver tools and knowledge that help 
avoid otherwise conservative operation of the power system or other restrictions that impede DER 
uptake.  

The objectives for the Project will be achieved through the following Outcomes: 

• Improved data collection methodologies for the purposes of assessing DER inverter behaviour 
during disturbances. 

• Improved understanding of DER inverter behaviour during grid disturbances. 
• Improved understanding of non-compliance with AS4777.2, and discussion of possible root-

causes of non-compliance. 
• Identification of potential changes to DER performance standards that may improve power 

system security outcomes during disturbances 

Detail 
Analysis of Solar Analytics data has been undertaken to assess disturbance events in 2021, including 
on 24 January in South Australia and 25 May across the NEM. Key findings have been published in 
AEMO’s incident reporting3.  

Analysis is still underway, however being able to compare data sources has been a valuable tool for 
assessing potential causes of DER disconnections as well as confirming observed DER behaviours. For 
example, the project partners have been working with NSPs to understand voltage conditions across 
the network during disturbance events, as well as analysing DER operational datasets kindly provided 
by four stakeholders. 

Implications for future projects 
Project MATCH aims to develop statistical analysis methods that take into account the biases present 
in different datasets, and enable multiple datasets to be used together to develop robust 
understanding of DER behaviour. Similar methods may prove valuable for other data-driven analysis of 
DER operations. 

 
3 https://aemo.com.au/en/energy-systems/electricity/national-electricity-market-nem/nem-events-and-

reports/power-system-operating-incident-reports  

https://aemo.com.au/en/energy-systems/electricity/national-electricity-market-nem/nem-events-and-reports/power-system-operating-incident-reports
https://aemo.com.au/en/energy-systems/electricity/national-electricity-market-nem/nem-events-and-reports/power-system-operating-incident-reports
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