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Item Speaker

Welcome Leon Chanter, ARENA

Market context (15 mins) Alex Wonhas, AEMO

Draft round design (15 mins) Carl Christiansen, ARENA

Panel Q&A (45 mins)

Dan Sturrock, Carl Christiansen. ARENA 
Chris Mock, AEMO
Christiaan Zuur, Clean Energy Council 
Babak Badrzadeh, Aurecon
Barry O’Connell, Smarter Power Solutions

Final thoughts and next steps Leon Chanter, ARENA

Welcome and Agenda
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The NEM could reach 100% instantaneous renewable 
penetration by 2025

NEM-wide penetration of renewable resources (large-scale and distributed), 2018-19 to 
2020-21,
with indicative resource potential forecast for 2024-25 based on existing, committed, and
anticipated projects and distributed PV forecasts

2021 Electricity Statement of Opportunities, AEMO - 
https://aemo.com.au/-/media/files/electricity/nem/planning_and_forecasting/nem_esoo/20
21/2021-nem-esoo.pdf

• The energy transition will dramatically
change the conditions in which AEMO
manages power system security.

• Based on current trends, AEMO expects
there will be enough renewable resource
potential to meet all underlying NEM
demand at certain times of the day
throughout the year by 2025.

• AEMO has set a goal to engineer the power
system to operate at 100% instantaneous
penetration of renewables by 2025.
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NEM-wide penetration of total renewable resources

https://aemo.com.au/-/media/files/electricity/nem/planning_and_forecasting/nem_esoo/2021/2021-nem-esoo.pdf
https://aemo.com.au/-/media/files/electricity/nem/planning_and_forecasting/nem_esoo/2021/2021-nem-esoo.pdf


We need to build a system capable running solely on renewable 
resources 

• We’re embarking on the fastest and most technically challenging energy transition globally

• With industry, AEMO to plan and create a system and market now that can operate at close to 100%
instantaneous renewable energy

• A transition roadmap needs to:

• Ensure adequate levels of system services:
dispatchable generation, ramping, frequency, inertia,
voltage, system strength – ideally with 21st century
technology

• Build ISP REZs

• Integrate DER

• This will set us up well for the next wave of changes: EVs,
~2 x demand from economy electrification, H2 etc

Engineering Framework
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• ‘Application of Advanced Grid-scale Inverters in the NEM’

white paper published August 2021.

• Provides recommendations toward enabling the application

of advanced inverter technology to support the NEM as the

amount of inverter-based resources (IBR) increases and

synchronous generation online reduces.

Advanced Inverters White Paper
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Applications of advanced inverters
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Applications required over time as proportion of IBR generation increases

1. Connecting inverter-based
resources (IBR) in weak grids
• Capability to maintain stable

operation in weak grid areas to
meet IBR performance obligations,
and potentially to provide system
strength to support the connection
of other nearby IBR plant.

2. Supporting system security
• Capabilities to maintain system

security that are predominantly
provided by synchronous
generators today, such as inertia
and system strength, to support
the broader power system.

3. Island Operation
• Capabilities to maintain

stability and supply
balancing at a high enough
level to support areas of the
grid that become separated
from the main synchronous
system when operating
under high penetrations of
IBR.

4. System Restart
• Capability to energise the

local network during the
challenging conditions of a
black system, or to assist
with the restoration process.
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‘Application of Advanced Grid-scale Inverters in the NEM’ white paper
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Recommendations in the whitepaper

Enable connection of 
grid-forming projects

To enable testing and 
demonstration of grid-forming 
projects at scale, a pathway is 
needed to enable secure and 
timely connection of projects.

Recommended Action
AEMO to review the treatment 

of grid-forming inverter 
projects in the connections 

process to establish whether 
any National Electricity Rules 
(NER), technical performance 
specifications or procedure 

changes are needed to enable 
their efficient integration.

Define necessary 
capabilities

An absence of clear 
specifications makes it 

challenging for developers to 
specify their requirements 

from OEMs, and for OEMs to 
design their inverter offerings. 

Recommended Action
AEMO to investigate how to 

best define a voluntary 
grid-forming inverter 

specification to assist OEMs 
and developers in delivering 

solutions to meet power 
system requirements.

Enable capabilities on 
new grid-scale batteries

There is a window of 
opportunity to build a fleet of 

grid-forming inverters on 
currently proposed projects. 

However, grid-forming carries 
cost and risk for the project 

developer.

Recommended Action
Further funding and support is 

needed to assist new grid-scale 
battery deployments to 

incorporate grid-forming 
technology, to build a fleet that 

can support the transition to 
high IBR penetration by 2025.

8



Competitive Battery Funding Round 
ARENA consultation 

November 2021

Image credit:  Infigen Energy

9



Market status - Large-Scale Battery Storage (LSBS)

● ~690 MW LSBS operational in the NEM
(includes VBB, Wandoan)

● Improving business case: Some projects are reaching FC
without government funding (e.g. Wandoan, Torrens Island)

● Pipeline: >5,000 MW projects announced

○ Minimal incentive to pursue grid-forming capability

● Minimal experience with grid-forming inverters
○ 30 MW ESCRI project at Dalrymple
○ Upcoming:

■ 150 MW at HPR
■ 50 MW at Wallgrove
■ ~4x projects that are pre-FC (25-50 MW each)
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Opportunity

1. Growing pipeline: There is a growing pipeline of large
projects (>100MW) being announced. However, it remains
challenging for projects to reach financial close.

2. AEMO Inverter White Paper: AEMO’s paper describes a
“rare window of opportunity” and says demonstration of
grid-forming inverters at scale is the top priority

3. Enabler to 100% renewables: Grid-forming batteries are
viewed as being a key enabler to operating whole NEM
regions at 100% instantaneous renewables.

4. Other benefits: SRAS, FFR, virtual transmission,
minimum demand
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Focus on Application #2

Application Description ARENA strategy

1. Support VRE in weak
grids
(localised capability)

Capability to stabilise the output of nearby renewable generators. This is 
particularly useful in parts of the network with low system strength.

This application is the focus of several ARENA-funded studies as projects.

Covered through existing portfolio 
projects.  

2. Supporting system
security
(across entire state)

Capability to maintain system security at a regional level (i.e. across an entire 
state) as the broader power system operates with fewer synchronous 
generators.

Proposed focus of Funding Round

3. Island operation
Capability to support large sections of the NEM (e.g. South Australia 
separation event) during and after a separation event without requiring any 
synchronous (thermal) generators in operation.

Future capability 

4. System restart Capability to energise the local network during the challenging conditions of a 
black system, and capability to assist with grid restoration. [Secondary focus of Funding Round]
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Round objectives (draft for consultation)

1. Accelerate demonstration of advanced inverter capabilities (e.g. grid-forming inverters) on LSBS projects at scale

2. Overcome barriers that prevent LSBS projects from incorporating advanced inverter capabilities

3. Improve industry understanding of the potential role of advanced inverters in supporting system stability during
periods of very high inverter-based generation

4. Reduce the reliance on synchronous generators for system stability

5. Demonstrate the capability of advanced inverters (at scale) in multiple regions and across multiple inverter
types

Q: Are these the right objectives?

Q: Would you suggest any changes?
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Funding Round design (for consultation)

Item Description

Funding ● $[80-120]m

Method ● Competitive Round

● 2-stage assessment process (EOI, Full Application)

Eligibility ● Must use advanced inverters (e.g. grid-forming)

● NEM or WEM connected

● Minimum [100] MW project size

● Maximum grant request of $[40]m

● Retrofits and expansions are eligible

Intended 
Outcomes

● Support [3+] projects

● [500-1000] MW of new grid-forming projects

● Diversity of inverter OEMs

Q: Do you have any concerns with the 
proposed Funding Round design?

Q: Roughly how many MW could be delivered 
by a $40m grant (single project) or a $100m 
program (total round funding)?

Q: Is 500MW of grid-forming batteries across 
[3] projects sufficient to meet the objectives?

Q: Should ARENA set any minimum 
specifications for the advanced inverters? 
(e.g. overcurrent)
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Proposed timeline

15  |

Item Timing

Program launch (target) December 2021

EOIs due April 2022

Full Applications due July 2022

Decision September 2022

Financial Close (FC) Target: June 2023
Sunset: December 2023 

Q: Is the proposed time-frame appropriate (including the allowance for FC)?

Q: What could ARENA (and AEMO/NSPs) do to accelerate the timeline to FC?
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Other items for feedback (covered in Stakeholder Questionnaire)

1. Grid connection: What are the risks and how can ARENA/AEMO/NSPs help mitigate these risks?

2. Grid connection: What level of maturity can ARENA expect at EOI / Full Application stage?

3. Recoupment: How can ARENA use a recoupment mechanism fairly in a competitive round?

4. Bid bonds: Are bid bonds an appropriate mechanism for ensuring successful applicants are 
incentivised to deliver projects in a timely manner?
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Stakeholder feedback

1. Complete Stakeholder Questionnaire - emailed to attendees (1 response per organisation)

2. Panel Q&A
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