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Overview

Australia Battery Day has become an annual event held in Brisbane to bring together industry
representatives, researchers and policy makers to discuss matters of common interest on the
development and growth of the advanced materials and battery sector in Australia.

Australia Battery Day 2024 (ABD24)was held in the GHD Auditorium in The University of
Queens|l andds Adyv aBoildirgdt the rSgLucaeanpus. Agwith previous years, t he
purpose of ABD2 is to give visibility to individuals who are working in the sector, providing
research to the sector, or formulating policies for the sector.

Proceedings commenced with a brief introduction from Quentin Hill, Chief Executive Officer for the
Advanced Materials and Battery Council (AMBC)and MCfor the day , an official welcome from the

Pro Vice Chancellor Research, Professor Rachel Parker andan opening address from Director

General of the Queensland Department of Natural Resources and Mines, Manufacturing and Regional
and Rural Development, Dr Graham Fraine. The opening session also featured an addressfrom
AMBC Chair, Mr Craig Nical and the keynote address from the Chair of the Minerals to Megawatts
Cooperative Research Centre (MMCRC)proposal, Ms Leeanne Bond.

There has been significant policy movement during the last 12 months with the release of National
Battery Strategy and the Queensland Battery Industry Strategy, plus funding announcements to
support progress in the area including the Battery Breakthrough Initiative . These frameworks and
funding for action were discussed during the day along with the challenges and opportunities for
the advanced materials and battery sector in Australia. Experts from industry, research and
government provided insights throug h panel discussions focused onmanufacturing, innovation ,
supply chain, and skills and education.

Other presentations of note were delivered by Laura Kuhar from Rio Tinto who spoke on battery
materials and applications to enable a green transition, and Brent Wanner from the International
Energy Agencywho provided an international perspective via live video link from Paris. The day
finished off with a video address fr om Senator, The Hon. Tim Ayres, Assistant Minister for Trade
and Assistant Minister for Future Made in Australia.

Overall, there was a recognition of the opportunity to build local capacity to manufacture in
Australia overlayed with the importance of batteries in contributing to  higher penetration of
renewable energy. During the day there were many voices calling for access to local testing and
certification facilities in Australia, through the establishment of the Australian Battery
Industrialisation Centre.
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EXECUTIVE SUMMARY OF KEY POINTS

1 Advocacy from the AMBC has been followed by policy announcements and funding to
the sector, including over $130million to members . Joining the AMBC strengthens
the voice of the whole sector

o

o

1 The Australian Battery Industrialisation centre is essential to grow the sector
because

Qualification of materials is a challenging, costly and an iterative process that
requires local pay as go testing facilities to protect IP and give fast turn
around so local companies can keep up in the race for new products and
increase capital efficiency

Safety dIndependent testing, accreditation and certification  of battery
products before they go to market would reduce recalls, fires and other
safety issues

Nurtures skills dlocal expertise will enhance confidence in battery products
used in homes and businessesand help grow the sector

As a cornerstone of an industrial hub, an ABICwill support commercial scale
developments with the access to expertise, logistics, water, power etc.
needed to grow the ecosystem

1 Government is on the right track, but needs to move faster and provide simpler
funding allocation for smaller companies

1 QLD government is committed to supporting the manufacturing sector through Made
In Queensland and ains to increase local content in batteries
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1 Government and Industry need to focus on fostering local manufacturing for specific
battery markets including

0 Leveraging existing budgets for grid batteries to stimulate the local supply
chain

0 The cathode and anode active materials and other advanced battery
component market

0 Niche manufacturing of battery cells , including next generation

0 |ICEvehicle electric retrofits

9 Tax breaks and incentives are required to attract multinational investors  seeking to
diversify supply chains in the active material and battery sector

1 Government support is only a fraction of that of other countries
0 Increased investment is required to support Australian innovation and local
content
0 Gowu. support across TRL6-9 is essential for commericalisation

1 Govt. needs to accept some risk and invest in promising projects . Investment in
batteries should be seen as an efficient use of funds with a focus on deployment

1 Opague commodity markets and the perception of high construction costs, lengthy
permitting and high energy costs are challenges to the industry

9 Technological advances are how Australia can compete in the global race driven by R
and D by the research and industry sector and supported by government.
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9 Australia excels in generating intellectual property due to strong collaboration and
innovation. Commercialisation remains a challenge.

1 Universities are committed to fostering the battery industry and the proposed
Mineral to Megawatt Cooperative Research Centre is critical to enhance the
collaboration effort

9 Universities need to continue to innovate their own models for engagement to better
support the emerging needs of industry and government partners.

9 Despite high failure rates, early stage innovation is important.

1 Adiverse energy mix is required to provide a resilient energy s ystem. Batteries,
including robust long duration assets like flow batteries are a critical component

f Now is the time to focus on Long Duration Energy Storage (LDES)heeds including
long term modelling to support LDES integration

f  Community based solar and battery energy systems and microgrid based solar and
battery systems are good solutions to meet energy demands and incentivising local
production is critical building a sustainable sector

1 Arobust safety regime for lithium -ion batteries is required, particularly those used
in scooters.
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Time Agenda ltem

Australia
Battery Day
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Manufacturing energy
storage for renewable grids
Facilitator: Joe
Hemingway, Powerlink
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Jeremy Peters, Vecco Group

Thomas Nann, Allegro Energy

Craig 5ainsbury, Australia Vanadium Limited
Adam Best, CSIRO

tea 10:30am-11:00am

Laura Kuhar, Rio Tinto
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green transition

Panel Session 2:

Provide active materials to
the world

Facilitator: Robin Griffin,
Woodmac

Rob Williamson, Alpha HPA

Sylvia Tulloch, Lava Blue

Stephen Grocott, Queensland Pacific Metals
Gavin Loyden, QEM

Andrew Hapier, Livium Limited

Panel Session 3:
Electrification of buses and
trucks

Facilitator:

11:50am
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How can universities help?

Lex Forsyth, Janus Electric
Kirk McDonald, Supercharge Australia

Caroline Stott, University of Queensland
Melissa Hikolic, Queensland University of Technology

Lunch 12:20pm-1:20pm
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Age n d a * Battery Day

Time Agenda ltem Person

Lee Finniear, Li-5 Energy
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Innovate for future Sajjad Mofarah, Vecor Technologies

batteries Anthony Prior, Prohelion

Facilitator: Joshua Watts, Mainak Majumder, Monash University

QuT Cori Stewart, ARMHub

David Piper, Orica

Rebecca Andrews, Manufacturing Skills Queensland
Kerry Williams, Engineers Australia

Peter Woodall, Stanwell
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Rod Thiele, Powering Australia

Panel Session 5:

Skills and education
Facilitator: Melissa Nikolic,
QuT

Panel Session &:
anel session Mick Whebell, Cleveland Bay Chemical Company

Ursula Mclnnes, SLR Consulting
Hagesh Shukla, Griffith University

Supply chain considerations
Facilitator: Leigh Staines,

ug
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Quentin Hill, CEQ
Advanced Materials and Battery Council (AMBC)

Hetworking Event 5:00pm-6:00pm

Closing Address

_ Feedback survey
. Ploase provide your
Fercbock of Hiis eeert.
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Introductions: Mr Quentin Hill,  Chief Executive Officer, Advanced
Materials and Battery Council

Good morning, and welcome to the third annual Battery Day.

It's growing all the time. My name is Quentin Hill. I'm the CEO of the Advanced Materials and
Battery Council.

Our purpose is to grow the battery supply chain ecosystem to the benefit of the Australian
economy, and we do this by events like this and many other things that we'll hear about during the
day.

I'm your host for what promises to be both an enlightening day, and an opportunity to make
connections and identify who and where in the battery supply chain ecosystem you can get the
support you need, and for the regulators to meet the project proponents and hear from them the
issues they face.

We have a fantastic group of dignitaries and delegates today, and we hope that you'll get to meet
them throughout the day.

| would like now to acknowledge the First Nations people as traditional owners of the land on which
we meet today, that is Mianjin, Brisbane. We recognise the country north and south of the Brisbane
River as the home of the Turbul and Jagera nations, and we pay deep respects to their elders, past,
present, and future.

Some housekeeping matters for the day. Our emergency exits are up the back and around the sides.
We do have emergency telephones on each of the levels outside those doors. Bathrooms are in that
same region, refreshments will be upstairs and we are a no smo king or vaping venue.

For those who are running the socials, we have a couple of tags that we would love for you to use
to include in your posts. We also encourage you to follow us on LinkedIn, if you are not already to

keep you up to date with all things batteries.

| would also like to thank all the friends of the sector that help promote the event on social media.
| think you know who you are.

Australia battery Day continues to grow. We have registrations up around 300 today, a significant
increase on last time.

You may not get to speak with everyone you want today, but | encourage you to give it a go.

11 l.\./o
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However, to build our ecosystem, it is essential we bring the participants  together, and I'm thrilled
to advise that we have strong representation from both Queensland and Federal government
departments and agencies, including DSIR, ARENA, Batteries Queensland and Austrade, to name a
few.

The event has been based around the Future Made in Australia Act. The recognised priorities from
that with some excellent panel discussions, and we hope by the end of the day you will at least
have a really good understanding of who's doing what in the eco system and have grown your
networks to access the support or the knowledge you need to advance your organisation in the
ecosystem.

The larger the ecosystem, the faster and easier it is for our companies and researchers to grow
creating a virtuous cycle.

We will be providing proceeding documents and YouTubereplays of the day, so, if you miss
anything, you can follow up later.

This third annual Australia Battery Day is proudly sponsored by the Queensland Government under
the Queensland Battery Industry Strategy, and all thanks to Batteries Queensland and the
Department of Natural Resources and Mines, Regional and Rural Development and Manufacturing,
and the Department of State Development.

| would also like to thank the University of Queensland and their sponsorship, including making this
spectacular venue available for us and the UQ Strategic Partnerships for the network event at the
end of the day, and on that note, it gives me great pleasure to introduce Professor Rachel Parker,
Pro Vice Chancellor of Research at the University of Queensland to provide a welcome. Thank you,
Rachel.

12 /\./o
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Welcome: Professor Rachel Parker, Pro Vice Chancellor Research,
The University of Queensland

Welcome

Professor Rachel Parker
Pro-Vice Chancellor (Research)
The University of Queensland

{ Australia
" Battery Day

Summary of Key Points

T Queensl|l andds resources and coll aborative ef
which is essential for achieving ambitious renewable energy targets.

1 The University of Queensland contributes through research and training, particularly by the
Australian Institute for Bioengineering and Nanotechnology, in developing advanced battery
technologies and solutions.
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Rachel Parker: Transcript

Well, good morning, everybody. It's fantastic to see such a large number of people here for what
I'm sure is going to be an engaging and constructive day.

I would like to also start by acknowledging the traditional owners and their custodianship of the
lands on which we meet today. | would also like to pay my respects to their ancestors and their
descendants, and | recognise their ongoing cultural and spirit ual connections to country and the
valuable contribution that they make to both Australian and global society.

I'd also like to acknowledge Graham Fraine, Director General of the Queensland Department of
Natural Resources and Mines, Manufacturing and Regional Development, and | think there's a rural
in there somewhere that I've missed.

I'd also like to recognise Craig Nicol, Chair of the AMBC, Leanne Bond, Chair of the Minerals to
Megawatts CRC, Quentin Hill, CEO of the AMBC, and Senator the Honourable Tim Ayers, Assistant
Minister for Trade and Assistant Minister for Future Made in Aust ralia, who, | believe, is joining
later today via Video Link. As well, of course, all of our panellists and attendees this morning.

| welcome you to the University of Queensl and
third Australian Battery Day Conference.

Once again, this year has seen incredible progress made within the sector. As the world continues
to decarbonize, we are seeing exponential growth in both the demand for battery -driven storage
and also in terms of our capacity to deliver on that demand.

By 2030, we know that demand for battery driven storage is going to quadruple over what is
currently available, and that's clearly a massive opportunity for Australia and for the State.

A key component of supporting the push to make Australia a renewable energy superpower is
having a strong domestic battery industry. Supporting this industry needs comprehensive
coordination and joint effort across government at all levels, but also import  antly, in collaboration
with our research -focused universities, with industry and with business advocacy groups such as the
AMBC.

The ambitious, renewable energy targets that the State and Federal governments have committed

to for 2030, including roughly 80% for the nation and 70% for Queensland can't be achieved without
leveraging our homegrown advantages within the battery sector. Our resources, our ability to
effectively collaborate and of course, our people, their knowledge and their capabilities. So, this
collaborative approach to the creation of knowledge opportunities is one of the key factors that led
UQ to become one of the f ounding members of the Advanced Materials and Battery Council in 2022.

and
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Now a prime example of our national approach to collaboration is evidenced in the Minerals to
Megawatts Collaborative Research Centre that brings industry and government together

as well as our research and training partners and it's a privilege for us to have the chair of the
MMCRC, Leeanne Bond here with us today.

The importance of batteries to achieving our net zero goals and supporting a strong economy is
evidenced by the release in 2024 of both the National Battery Strategy and the Queensland Battery
Industry Strategy. These strategies show the importance that ou r governments place on creating a
diverse and competitive Australian battery industry.

Now, of course, universities also play a role in supporting the actions of the sector and UQ is ideally
placed, both within the State and the national context to add efficiency and expertise across the
battery value chain from the upstream, upstream mining and refining of minerals through to
downstream manufacturing and assembly of capabilities.

Within UQ, our Australian Institute for Bioengineering and Nanotechnology is leading the way in
developing new storage for solar energy as well as new materials, to create economic, more
efficient, and better batteries.

Key research that is being led out of the AIBN includes the development of the graphene aluminium
ion battery. The development of which continues locally here in collaboration with the Graphene
Manufacturing Group and Uniquest. Additionally, researchers at the Institute are working to
investigate solutions that can remove harmful PFAS or forever chemicals from water so that they
can be used in renewable batteries.

In addition, AIBN is working with the Fraunhofer Institute of Chemical Technology. They're working
on perfecting the science and engineering of redox flow batteries so that they can develop a
business case for future development. So, as the state moves away from coal intensive energy
productio n to large -scale wind and solar generation, we will be able to make use of the State's
ample mineral and mining resources to create the batteries and the supporting infrastructure.

Driving all of this, of course, requires the expertise of chemists, mechanical engineers, social
scientists and economists and Queensland's world-class universities help to create that expertise
that's required to produce the next generation of researchers and industry professionals.

Now, when his department released the consultation paper for the Battery Breakthrough Initiative,
The Honourable Ed Husig Minister for Industry and Science, noted that the clean energy transition
provides us with a once in a generation opportunity, to use our good ideas, our natural resources to
build new industries.

15 )\./9
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UQ's foundational role in the AMBC, shows that the University is committed to take advantage of
this opportunity and to leverage it to support the University's vision, which is knowledge, leadership
for a better world.

Now, itdés my pleasure to i ntr odhamcEraireisDireftdar Gendral s pe ak
of the Queensland Department of Natural Resources and Mines, Manufacturing and Regional and
Rural Development.

Opening Address: Dr Graham Fraine , Director General of
Queensland Department of Natural Resources and Mines,
Manufacturing and Regional and Rural Development

Opening Address

Graham Fraine
Director General

Department of Natural Resources, Mines,
Manufacturnbg and Regional and Rural
evelopment

2024 sy oy

Summary of Key Points

1 Mining and manufacturing are major contributors to the state's economy and integration of
these sectors will be important to  support regional and rural development.

1 Queensland Battery Industry Strategy aims to increase local content in the battery value
chain.

16 )\(o

Advanced Materials and Battery Council




Presentations and Proceedings . 202 Australia
: Battery Day

1 Collaboration and continued dialogue between government, academia and industry is
important to shape the future of the battery ecosystem in Queensland.

1 The Queensland government is committed to supporting the manufacturing sector through
initiatives such as expanding manufacturing hubs and increasing funding for the "Made in
Queensland" program.

Graham Fraine: Transcript

Thank you, Rachel, thank you, Quentin. | would also like to acknowledge the traditional owners of
the lands and waterways upon which we are gathered in terms of acknowledgements.

I'd like to start by also acknowledging a few here today in particular, starting with Lynne Molyneux.
It was 2 years ago that | came to the First Australian battery day that was on this campus in a
different building and in a smaller room. | think if we're  looking at 300 in the room today, | reckon
there would have been 80 to 100 that day, and the growth of this event and the involvement of
government is in no small part down to your drive and the persistence you have had, particularly
with those of us in g overnment, and I'd like to acknowledge that.

I'd also like to acknowledge the fellow public servants here in the room today. | do so not for a nice
shout out one public servant to another. But rather to say to those of you outside the public sector

in this room that the people who are here today from the State government are those that wake up
in the morning thinking about this industry, from life cycle start to finish, from supply chain start

to finish.

These are the people who, amongst the public servants in this State are thinking about your

industry, are thinking of its future, are looking for ways to find the Yes are sometimes looking to

get to a No quickly, but are looking in either circumstance to b e the voice and the understanding of
the work that you do within the State Government.

Also, can | give a shout out to everyone here from our minister, Minister Dale Last, who would love
to have been here. He has other duties today and sends his apologies.

By way of the speech proper, | would like to start by saying what is at times an overused phrase,

but it is an exciting time to be in Queensland. We are preparing, particularly if you have seen the
statements of the new State government around this State b eing open for business and in the world
that | now occupy around natural resources, mines, manufacturing, regional and rural
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development, there are very specific reasons that these parts of government were put together in
the one agency and under the one Minister.

And that is for us to try and utilise the key wealth generators for this state. The mining sector is
the number one wealth generator industry for this State. Manufacturing is the number four wealth
generator for this State. If you think of what we control  in the land space, government, and
through this department has a role in 60% the land in this state.

So there is a real reason that those wealth generators are being brought together, and being
brought together to support the aspirations of industry, support the aspirations of our regional and
rural communities. In the space that we're talking about here today, around batteries, there is a
real interest in the work that is done. not only in one part of the life cycle, one part of the supply
chain. But actually, how we bring full industry approach to looking at what we do from you know
R&D and exploration at one end to offtake agreements and export opportunities at the other end.

The role of our department, and the role that we play in conjunction with the Deputy Premier's
Department of State Development, Infrastructure and Planning is crucial to what we see as driving
industry further in this State,

And as | mentioned, this is not just a mining piece. It is a manufacturing piece. It is an industry
development piece. It is a future of energy piece. It is an export and investment opportunity for
this State piece.

Now, the people in this room will know some of the numbers I'm going to use throughout this
speech better than | do, but we know from the work that we do, that the battery industry is
projected to be worth about 1.3 billion to our economy as a state and ab  out 9,000 jobs by 2030.

And again, this Governmentos focus is around creat|
jobs and careers for both those in the workforce today and those coming through into the
workforce.

So for me, it's key, that we strengthen supply chains, build our sovereign capability and have clear
pathways for our manufacturers to access the materials they need to generate batteries.

It's also critical that we build the skill and the workforce that we're also going to require in this
space. So again, you will see that one of the senior ministries in this government is around not only
the finance and trade space with Minister Bates, but she also has employment and training.

So, how we link some of those different parts of government together to be more than some of the
parts, is going to be critical to the work that we are doing
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From a government perspective. We are therefore very proud to support days like today, along with
the Department of State Development Infrastructure and Planning.

We bring together, between those two agencies in particular, critical functions to help support the
opportunities both within state and as part of the global battery value chain. Whether we go from
extraction through to manufacturing and advanced technolog .

Underpinning this, as I've mentioned, is the capability building of the skills for our domestic battery
industry, from engineers to electricians to what we do with local manufacturers to help them be a
part of supply chains. One of the lovely things for me about being in this role is being back with the
manufacturing hubs around the State that | had in a previous role a couple of years ago, when |
would have last been in front of this audience.

The manufacturing hubs, and the role that they play in allowing local businesses to be part of
broader supply chains, is going to be critical to how we bring this network approach together. We
are also proud to support the delivery of the Queensland Batter y Industry Strategy.

The objective of that strategy is to increase local content in our battery value chain. And if | just
look at a couple of examples, some of the work we have done with AMBC, and the ICN is co-develop
the Australian supply chain database that was launched July this year.

The database, for those of you that haven't had a chance to look at it yet, is based on the ICN's
website, and it lists 615 companies across the battery value chain. It is a free resource for any of us
at any time if you are looking for Queensland companies that help in that supply chain space.

As a second thing, we have also been working with AMBC, ICN, Griffith University, QUT, USQ, and
University of Wollongong around the battery component study. This study is highlighting areas for
investment, to strengthen local component manufacturing in th e State and that is something that
those partners involved, particularly ourselves and AMBC will be looking to make available as a
report over the next couple of months. | know from the companies that are in this room today, you
know, hearing both Quentin and Rachel do some name calls that there are already success stories
in this room.

We see companies like Vecco, who are building a pipeline of vanadium battery projects.

Graphene Manufacturing Group, which Rachel has mentioned, who are developing the technology
applications to support the graphene battery production.

Anteotech are developing technology to create high value anodes. As a separate thing on Anteotech

-thank you. You featured in our women in manufactur
for anyone that wants to have a look at that and have a look at the work being done in women in

manufacturing that is well worth well worth viewing.
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I've mentioned the manufacturing hubs already. This Government, for those some of you may have
seen had an election commitment about expanding those hubs.

We are having discussions as a department with our Minister at the moment about the focus of the
work at those hubs. The minister also announced earlier this week off the back of an election
commitment, that the Government is going to bolster Made in Queensland by an additional 5
million dollars per annum from next year.

Events like today are very useful for helping government as we shape what that future looks like. It
gives us feedback from industry and other players in the ecosystem about where you think efforts
are best placed. It gives us a good reflection on where we are, and where we need to be as
government in the work that we do to support the ecosystem here. The reason why we've got
people here today is to engage in that dialogue. And, as | mentioned earlier, | see our role as
looking for the Yes. But if it's a no, it is to get there quickly. So thank you very much for the
invitation to be here this morning. | know you will have a great day. You've got some great keynote
speakers, Leanne Bond, for instance. | hope you have a very productive day.

Thank you.

Host Address: Mr Craig Nicol, Chair, Advanced Materials and
Battery Council

Host Address

Craig Nicol

Chair, Advanced Materials and Battery
Council (AMBC)

2024 5oy oay
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Summary of Key Points

9 To propel the battery supply chain in Australia forward, $130 million in funding has been
distributed to AMBC members.

1 Implementation of the projects like the Australian Battery  Industrialisation Centre are
essential.

1 AMBC hadired its first CEO,and the membership is growing with new partner members.

1 Ongoing support, innovation and collaboration is critical to advance the battery industry in
Australia.

Craig Nicol: Transcript

Good morning, all. I acknowledge pro Vice Chancellor Research, Professor Rachel Parker. | also
acknowledge, Director General Graham Fraine. | also acknowledge the traditional landholders,
future, past and present, and the academics in the room - thank you for attending. Government
officers, thank you for att ending. Most importantly, | thank the scientists and engineers in the

room, because you're our future, especially if you're university students, thank you for attending.
And thank you for the commercial professionals - the entrepreneurs because without you it doesn't
happen.

The advanced materials and battery sector, and therefore the Council has had a very successful
year. The AMBC was born from the opportunity we all see, to develop battery supply chain
ecosystem in Australia. From the opportunity the energy transition provi des. The endless knocking
on doors, walking the halls of power, and the strength of a collective voice, has seen the last 12
months reward our members with numerous wins. In April the Queensland Battery industry strategy
was launched with over 500 million dollars to the sector. The National Battery Strategy launch
which has included another 500 million dollars a few months later. These strategies are integrated
with other plans, including Queensland Industry and Jobs Plan and the Future Made in Australia,
and other renewable investment schemes that total billions of dollars. So far there is over 130
million dollars being distributed from the Queensland Government, and more from Federal
schemes, many of that to our members. The total package promises to deliv er billions of dollars to
the sector in the form of grants, loans, tax breaks, and training assistance. It shows what a unified
position across a sector can do and speaks to the success of our grouping. The AMBC can take a
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large amount of credit for these Government initiatives. There was a strong correlation between
AMBC submissions and outcomes. Governments are to be congratulated for their action, albeit a
little slower than we like, and the members should take pride int  hese outcomes. Implementation
of the strategies is ongoing.

New policy issues are emerging, and governments change |1n meetings with the AMBC before the
election the Queensland LNP said it would be keen to support manufacturing resources and
batteries, so we don't expect drastic changes with the new government.

The Australian Battery Industrialisation Centre, as described by Queensland Government, and the
Australian Battery precinct, as described by the Federal Government, are key pieces of battery
industry, growth, policy for both governments and one of the key  policy elements that our
members want to see implemented.

But the pace of progress has been slower than expected and needed by all involved. The AMBC
continues to lobby about how important the centre is to allow battery development in Australia.

We informed this to the Federal Government and the Queensland LNP be fore the election that this
is top priority. And they have listened. We will need to remind them, but we will need to provide
assistance, support where we can, as well as BICs, or Battery Innovation Centres or Battery
Industrial Centres, are definitely not simple to implement, especially as we want this to have a
multi -technology focus which will probably be the only one of its type in the world.

The right signals to incentivize long duration energy storage, and a proper effort to lower the cost
of flow batteries for this purpose is important. Which brings me to other major milestones for the
AMBC this year, and the evolution of the organisation.

This year we employed our first CEO. Quentin has brought experience and understanding of the
challenges our members face, raising capital and keeping the projects going. It is a wide, brief,
thank you Quentin, to get across and we are seeing positive signs. We look forward to more
progress next year. We have recently gained Rio Tinto as a partner member as well as QUT.
amongst others, and look forward to continuing to build our profile, our effectiveness and value for
our members, and thereby attract additional members to the organisation to help with the
challenges ahead. We also welcome Shannon Willoughby, from UQ, and Mel Nikolic, from QUT, to
the Board, and the significant contributions that they'll undoubtedly make. Importantly, though it is
the members' contributions and participation that will make us a stronger organisation and |
encourage you all to continue this as we b uild the AMBC into the preeminent association in
advanced materials and batteries across Australia. If you are not a member, please talk to Quentin
today.

Before | close my speech out. | want to mention the elephant in the room and bring up the recent
financial closing down of Redflow after appointing administrators earlier this year. Redflow was an
AMBC member from beginning of this council. The CEO was a \alued contributor to this forum, and |

22 )\./o

Advanced Materials and Battery Council




Presentations and Proceedings . 202 éu::raliaD
attery Day

can say that | personally miss his and his team's feedback in discussions. In their last annual report,
Redflow, a 20 year battery company, had over 20 million dollars of sales orders in hand and this
was seemingly caught in a bear capital market exactly the wrong time to seek funding for
expansion. In a recent discussion with one New York banker, he said to me, batteries are where
capital goes to die right now, and there are liars, damn liars and battery companies. This is the way
the financial market sees the industry globally right now. This is after almost every battery
development company in the US lost over 90% of their market val ue in the last financial year. It is a
very tough capital market right now for battery companies.

So, what can we learn from this? Battery developments are very difficult. And if there's anyone

here who's smiling whilst they're battery developing, you ain't battery developing because it is so
difficult. Battery development is so difficult and their lon g development cycle often through
multiple cycles, make financial market conditions at the wrong time almost guaranteed. This is a
deadly mix. Government and partner support is really important to develop a strong battery

industry, and | can tell you this is why the Chinese battery industry is now so strong. They had both
of these. Even the largest battery company in the world went through this deadly cycle and has

their own story of how they came out of it to now make 34% of the world's batteries 13 years later.
So, we need to bring academia, industry and government together as strongly as we can to fight
through this cycle because it could even finish a company with 20 million dollars of sales orders.

So why do | have hope for the Australian critical minerals and battery industry?  Australia is like no
other country in the world, and | think we all need to understand that. We are beautifully hedged
with Western Australia already selling 26 billion dollars of critical minerals last year, mainly to

lithium -ion battery companies, and al most all of Eastern Australia is focused on new technologies,
some of them clearly leading the world, including aluminium HPA, vanadium flow, lithium sulphur,
graphene aluminium ion batteries to name a few. So, we are beautifully hedged with old
technologies and new technologies, all in one country and a recent very large global battery buying
company asked us, OWhy does Australia not do

7

your hands?6

So, looking forward, we'll move with a new board but one with the co -founders of the Council, Dr
Lynette Molyneaux - moving on. So, | would like to take the time to thank Lynette and the

University of Queensland for her monumental efforts in helping concei ve and form the AMBC. Many

of you will know that she's taking a well -earned break at the end of the year and will leave us for a
while. I will miss you, Lynette, on a personal basis, and always enjoyed hearing her point of view,
and how we need to push harder and work faster, to move the industry forward. The conversations
we've had often on how our journey was the same as a battery industry startup. Her commitment
to excellence, and the drive for the AMBC is exactly why we are here. So, from the bottom of my
heart and from all the members. Thank you, Lynette, for your leadership to get us here. Here's
something we have for you to say thank you.

mor e
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Keynote Address: Dr Leeanne Bond, Chair, Minerals to Megawatts
Cooperative Research Centre (CRC)

Keynote Address

Leeanne Bond
Chair, Minerals to Megawatts CRC

) A Australia
.1 Battery Day

Summary of Key Points

1 Major projects are significant for the energy transition.

Leeanne Bond: Transcript

Quentin Hill

Thanks, Lynette and Craig. Now we're very pleased to introduce our keynote speaker for the day.
Leeanne Bond. | will keep this brief, because Leeanne does have a long list of accomplishments and
we really do need to hear from her and not me. Leeanne Bond has a stack of broad experience
across a range of public, private and government entities. Key ones relevant for us include Snowy
Hydro, the Clean Energy Finance Corporation and Aurecon, where she's a current director.
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Leeanne is a chemical engineer, a UQ Alumni, and as the first female President of Engineers
Australia in 2002 is a fantastic role model for our industry. More specific to the challenges that we
are facing with the energy transition and the opportunity for  the battery supply chain in Australia ,
Leeanne is the newly appointed chair of the Queensland Energy System Advisory Board and is
currently charged and ready as the chair of the Minerals to Megawatts CRC. Which I'm sure we will
hear more about.

Welcome, Leeanne, and | do understand that you're open to questions at the end. Thank you.

Thank you very much. Il " m really excited to be here
Battery Day, but it's become a huge thing so | was pleased to be invited.

Thank you to Lynette and the AMBC, and for the words that have been spoken. | won't go through
all the policy announcements. There are so many of them, and you've just heard a great overview,
and also to the universities and the industry people here and to the government.

I will run through a bit of a personal reflection. Why | do what | do, and then give you a few
examples of what it's like for me at the boardroom.

I'd just like to say congratulations to everyone that's trying to do this. It's as you've heard, it's not
easy but it's really important. And we have some really clever people in the ecosystem. I'd also just
like to thank Josh Watts for putting me up to g ive a speech.

25 A/o

Advanced Materials and Battery Council




Battery Day

Presentations and Proceedings 202 Australia

So if you want to know more detail about the CRC Bid there's a number of people here.

Acknowledgement of Country

I would like to respectfully acknowledge the Traditional Owners of the land on
which this event is taking place and Elders both past and present.

I also recognise those whose ongoing effort to protect and promote Aboriginal

and leaders.

First of all, I'd like to acknowledge the traditional owners of the land on which this event is taking
place, and elders, both past and present and also recognise the ongoing effort to protect and
promote Aboriginal and Torres Strait Islander cultures whic h will leave a lasting legacy for future
elders and leaders.

I've been growing a lot in my understanding of how we can benefit from the amazing culture that
that Australia has in our indigenous First Nations people, and that's a big part of our CRC bid.

Who am |?

*+  Chemical Engineer (1986) & MBA (2008)

*+  20years as process design engineer, engineering manager, project
manager on small, medium and mega projects in resources and energy.

*  Engineering/design management (1989-1993 GHD, 1996-2006 Worley)
* Investing energy in innovation and technology startups (1993-95, 2020+)
* 20 years as non-executive director and board advisor (from 2004)

My focus:

Innovation, technology, project governance, energy transition,
infrastructure, decarbonization, circular economy and sustainability/ESG

So who am 1?
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| was here in the eighties as a chemical engineer and came back a couple of times. | did some study
in environmental management, thinking that might be a good extra to chemical engineering, and

got so busy travelling | couldn't do it, because back then you had to go to lectures, and nothing was
online.

| came back again for an MBA. And you know it was just amazing. You just sit at home and do your
work. But an amazing experience.

My first 20 years was as a process engineer, started off in oil and gas. Every chemical engineer in

the 8006s wanted to work for oil and gas, and then
sort of moved. | saw the industry move, and | remember whe n coal seam methane was first floated

as an idea and at conferences people would laugh at it - 'It's not bankable'. And then it did happen.

And now we're looking at transition again, so things will change.

One reason I've done so many things, and it's 20 boards in 20 years, as I'm old- you know it'll
happen to you, too. So make sure you use your time wisely.

| did engineering design and management. | ran Worley in Brisbane. And then | was invited to join
my first board, and it was actually a Queensland GOC. The Chair had heard me speak as
Queensland, President of Engineers, Australia, and wanted me on his board. It took 7 months, but |
was eventually appointed, and | was very excited to join my first board. Then | had to understand
what governance is about! So I'll give you a little snapshot of that.

Since | decided to go full time into boards, I've also been involved very heavily in innovation and
startups and technology. My current roles you've seen - there's one new one which is super secret,
but about to be announced, and I'll give you an early lo ok at that.

My Current Portfolio

Independent Non-executive Director

- Aurecon Limited (NED)

- FPREnergy (Deputy Chair)

- Queensland Energy System Advisory Board (Chair)
- Minerals to Megawatts CRC Bid (Chair)

- One Basin CRC Limited (NED)

Pro bono

- UQ Master of Sustainable Energy Program Advisory Board

- UQ School of Electrical Engineering and Computer Science Advisory Board
- Australian Academy of Technological Sciences and Engineering Limited (ATSE)
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On the first of November | was appointed Deputy Chair of a company called FPR Energy, which is a
spin out from CSIRO, and | was at the celebration dinner last night in Newcastle with CSIRO. So
we'll be telling people a bit about that soon.

You've heard about the other roles except for One Basin CRC. I'm a director of One Basin CRC,

which is Murray Darling water research. | love doing things that are really going to create impact. |
also have good links to UQ with advisory boards and with QUT for this CRC bid.

Relevant Previous Roles

Independent Chair Independent Non-executive Director
- Mining3 (former CRC Mining) - Snowy Hydro Limited
- Synertec Corporation Limited - Clean Energy Finance
- Brisbane Water Advisory Board Corporation
- Territory Generation (NT)

Member - Tarong Energy
- ANU Battery Storage and Grid CorporationlStaaneLL

Integration Program Advisory - Seqwater Corporation

Board - Engineers Australia

There's a few previous roles ANU and technology startups.

| didn't put the one on there that | had to close down earlier this year because we couldn't get
finance. So it's not just batteries. And this is circular economy - Tyre recycling - absolutely what
people say they want, and had revenue but we couldn't get money. So it is a hard world out there.
I'm happy to talk to anyone about that.
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Executive v Non-executive roles

NON-EXECUTIVE

EXECUTIVE DIRECTOR/
BOARD MEMBER
CONSULTANT ADVISOR

Governance

What do | do as a non-exec director? You probably all complain about your boards. Your board
doesn't know anything. They want all this information. They don't trust us.

Go and do the AICD course, and you'll come back saying: "Oh, is that why you asked that question?
It's actually your job." I'm actually here to help and | really want to get into that zone where you're
working with executive on strategy and unlocking thing s for them.

So | work on the right hand side of this diagram. | started off on the left hand side as an executive
or a consultant doing stuff. Now I'm more thinking and guiding and helping and holding people to
account, and it is a big responsibility. But it is great  if you get the right team and this is something
you'll learn about if you do that course.

What is the role of an independent non-
executive director and the board?

Outward looking.
Key governance roles in

accountability and strategy Providing Strategy

. Monitoring not doing accountability formulation
»

*  Value drivers and Past and Approve and work with Future

performance fl::cused and through the CEO focused
. Sustainability and risk Monitering and Policy

Supervising making

Framework for analysing board activities |nward'|0°king

(Source: Hilmer F. and R.I. Tricker (1991))
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We work with and through the CEOQO, so | can't get in and do things. But | need a really good team,
and if you can get that working - future focused, but also looking at the past and the present -
outward looking, but also looking at your inward culture. Mel  and those that are on the Board of
AMBC are all across these things. | thought it might be useful just to give you a framework if you're
struggling with where you need to go with people, have a look at that.

Leading change at board level

- Guiding corporate strategy and government policy
- Engineering and technology development

- Investment and deployment at scale

- Technology Scale-up

I do a lot of guiding at board level, and | hope | add value to every board and, to be honest, if |
don't, | usually move on because my time is special to me, and | want to make an impact.
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FPR Energy
This is FPR Energy. | did get permission to put these slides up. It will be formally launched in a
couple of weeks at a conference in Sydney.

CSIRO has been working on solar thermal in Newcastle for many years and we are now at a point
where they have spun out that IP and we've got funding.

We have a Japanese energy company that's coming in, CSIRO and a venture capital fund called RFC
Ambrian. RFC Ambrian have done this 4 times already with CSIRO so | said you need a medal. If
you've done that I'll be on the journey. If you put this deal tog ether, I'll come in as deputy chair.
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So very quickly. This is a tower. There are heliostats focusing solar to the top of the tower. Up the
top is storage for particles. There's no salt - it's reduced a lot of the issues with solar thermal. The
particles fall through a solar collector and heater and then go through a heat exchanger to remove
that heat. Down the bottom, this is the back of a mirror. It's not a great photo, but if you can see

that's sending the sunlight up.

Solar Thermal: Power and Heat Storage

v CSTis a key enabling technology for the global
energy transition, ~25% of global energy
consumption is used for industrial heat!

v CST is the lowest cost methad of medium-
term energy generation and storage?

¥" The technology serves a large market:
¢ Industrial heat

* Power generation (including next gen
supercritical CO, power cycles)

* [n-situ chemical and sustainable fuel
synthesis

* Medium duration storage, 24/7 operability

1. IEA, 2022
2. CSIRO, 2023, via ABC
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v" CSIRO’s particle-based technology portfolio
represents the next generation of CST heat
transfer and storage mediums

v" The Particle Technology provides;
* Higher temperature
+ Higher efficiency
* Lower cost
* Improved safety

v CSIRO has successfully completed on-sun
trials up to 800°C multi-stage falling particle
receiver on a 1 MW thermal (“MWI:’) scale

RFC Ambrian
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What's so special is, it's not only potentially power, but it's heat. And | must admit that's new to
me. Industrial heat as a chemical engineer should be obvious. But there are a lot of industrial
applications that this will be able to help, in additionto  batteries and other things.

Technology Validation at 800°C

CSIRO has demonstrated on sun testing of a ~1MW, particle
receiver and integrated thermal storage.

Technology ready for commercial demonstration at a scale of
10-100MW, (approx. 2-20MW.,).

Achievements to date

v’ Successful operation of fully integrated system (receiver,
thermal storage, heat exchanger and lift system)

v Over 100 hours of operation

v Operated up to 800°C outlet temperatures to date

v/ Successful demonstration of particle cooling (heat
exchanger)

v’ Successful demonstration of small-scale thermal storage

(500kW,/30 min) RFC Ambrian

The technology is ready - it's been tested on sun at one megawatt, and we're going to build a 50
megawatt demonstration. It has been validated at 800 degrees and can go to 1,200 degrees. The
duration of the storage depends on how big you make it.

Particle heat is comparable in cost to natural gas, with zero emissions

Minerals Processing - Annual LCOH for different plant designs! Meat Processing - Annual LCOH for different plant designs’
AUD/G Aumm
16.0 16.6 17.3 17.0 16.7

. ] l I I l_l

Murrin  Murrin Murrin Bickley Gladstone Oakey Oakey Dubbo SOMW Tower  Rockhampton
SOMW Tower 100MWT ower  150MW Tower  50MW Tower S0MW Tower SOMW Tower 37. SMWTawEr 25MW Tower SOMW Tower

Ammonia Production - Annual LCOH for different plant designs’ 2023 Australian
AUD/GI 18.7 Government’s Gas

]
1
1
1
16.0 16.9 Market Emergency ' Rockhampton
1
:
1

_________ Order Price Cap n:;m Gladsions
____________ ($1 2/GJ)? T o
---------------- ’l v Dakey
iy W Dubo W

LCOH - Levelised cost of heat
(with no subsidies or carbon tax)

50MWTDwer 150MWT awer SOMW Tower ECIMW Tuwsr

Units in MW thermal capacity
1. CSIRO - Techno-economic assessment of application of parficle-based concentrated solar thermal systems in Australian industry
2. Australian Energy Reguiator

RFC Ambrian
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The challenge is to make it cost competitive. That's always been the issue (for solar thermal) and
we think it can be cost competitive with gas peaking for heat.

In a small listed company:

POUIERHOUSE

ty SYNERTEC

 SYNERTEC

100% Renewable Energy Solution RS~

Powerhouse by Synertec - POERHOUSE

Synertec is using advanced predictive intelligence to manage
batteries, solar and loads and replace diesel generators

Industrial Scale, Al Driven, Clean Energy Microgrid
Reliable Energy Solution for Remote Applications
Proven Success g §

Significant Benefits for Operations
v NoEmissions
High Reliability i

v

v Low Maintenance ’l @
v NoFuelCosts (e

- ‘e

Increased Safety

A

Exclusive Features

v Advanced Predictive Intelligence (PI)
Modular and Scalable A
Portable

Micro-Grid Technology
Remote Control

v
v
v
v

See

Australian Made
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Synertec

Here's another one. | stepped down as chair, or as a non-exec director, of a company called
Synertec at the end of last year, after 6 years. | listed the company, which was a private company.
It's tried 3 different technologies and the third one is a micro grid solution - batteries, solar and all
the integration with that. They've sold 3 units to Santos, and they're replacing diesel generators on
their gas fields.

Scale of the Change

Remember when Major What is different about Megaprojects?
projects were measuredin ~ * Scale
the $100s of Millions? - Ll

«  Complexity

* Duration

* Interface management

» Community, First Nations and workforce

*« Multiple stakeholders

* Multiple sites / linear infrastructure or both
» Integration required

* Modularisation/standardisation

*  Supply chain and procurement

+ Program management rather than project management
* Often creating a new business or entity

Now Megaprojects are
Billions.

Scale of the change

| just wanted to comment on the scale of this change. Everyone in this room knows this. But |
remember when major projects were hundreds of thousands of dollars. Now they're all
megaprojects, and what comes with it is scale and risk and complexity and inte rfaces and different
sites, but also you ought to think about some of these things as creating a new entity. The project
itself is a new company to deploy something.
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Snowy Hydro

Snowy 2.0 is decarbonising the NEM by firming variable
renewable energy (solar and wind) using pumped hydro
energy storage

Critical in supporting the NEM and firming renewables
Key risks understood including geotechnical and transmission

Built in a national park, during covid, in a global economy with
supply chain issues

Major undertaking but focus is on the business case and delivering
the project

Project reset to allow a more collaborative delivery

| won't go into any detail on Snowy. I'm happy to talk about that. But | was on the board for 9 years.
When | first joined. I'm thinking "This is amazing, these beautiful assets. How could we ever build
this sort of thing now?" And here we are. We're addin g to the scheme. And the scheme was actually
built piece by piece. There was a plan, and we're pretty well picking up the plan from the seventies
and doing the next bit. But it's only because of the market, the change of the market, and the need

for firmin g.

How do we hasten the transition?

* Building capacity - People, technology, capability

+« We need to work together to deliver the scale of the energy transition

* Policy settings, modelling, investment, project delivery

* Learning from each other (projects, universities)

¢ Collaboration across sector (SMEs, corporates, government, innovation,
procurement/supply chains, deployment)

* Be curious!
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Here's another thought piece. How do we hasten the transition? And | really think it's about building

capacity and things like AMBC are important. We need to work together and not just all try to run

our own race, which is probably the way we've tried to  do technology before, and learn from each

ot her . Work with the universities, coll aborate acr

‘ ; ‘ - | ‘ s1efn Sefe, & S ‘
i [} |4} ) inefgy Storage o

MINERALS TO MEGAWATTS CRC

Fortifying Australia’s Energy Security

So that brings me to the Minerals to Megawatts CRC bid. I'm glad to hear you talking about it as if
it's already a thing, but we're actually in a bid. The team go to Canberra in 3 weeks time to
convince the Federal Government to put the money into this ama zing collaboration we've built.

Our Research & Training Partners.

Australian MICROGRIDS
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These are the research partners that got involved early this year when we put in the expression of

interest and since then it's grown - University of Queensland has come on board and ANU, University

of Southern Queensland, Mining 3. It's a very good collection of knowledge as well as ARMHub and
other independent research groups.

Our Industry & Government Partners.
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What we're trying to do is build an ecosystem so that small companies can find their market.

There's technology developers and also Powerlink and Energy Queensland and Zenith, who are going
to buy this stuff so that we're getting them to help the supply ch  ain.

CRCs working on decarbonisation

Participant CRCs
o — FUTURE
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There's other examples of CRCs working on decarbonisation and we want to be part of that. But it's
amazing what's already going on, and how we can collaborate with some of those CRCs.

This diagram is just an example of all the interactions of a CRC - that's what we're trying to create.

Professional development

Don’t forget to invest in yourself!
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UQ Oxford Executive Education Program

Ny
UQ and Oxford Executive Leadership Program THE UniveRsiTy said Q
DELIVERED BY GLOBAL EXPERTS FROM OF QUEENSLAND school
UQ BUSINESS SCHOOL AND OXFORD SAID BUSINESS h
SCHOOL

Transform Queensland - Executive Leadership Program to build the confidence and
capabilities to capitalise on the opportunities in Queensland.

Emeritus Prof. Bent Flyvberg, “How Big Things Get Done*

Finally, don't forget about yourself. You know it's really busy. You're trying to do things. You're
trying to change the world. Don't forget to invest in yourself.

I'm really pleased I'm doing an education executive education course with UQ and Oxford, and it's
for me to feed my soul and be better at being able to sell my ideas and transform Queensland. I'm
enjoying it and looking forward to going to Oxford in Febru ary for a week.

Leeanne Bond
Lbond@breakthroughenergy.com.au
0419652018
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So that's me and thank you. I've got lots more information if you want it on the CRC Bid. But | just
thought a quick overview is probably better.

Quentin Hill

So we'll open the floor to questions. Leeanne. Could we do that? Are there any questions from the
floor?

Alain Falcon
My name is Alain Falcon.

Just have a quick question in regards to the impact of the policies on U.S.A. With Donald Trump,
and the idea of them coming out of the Paris agreement. Is there any influence of that that you
think it will affect the current synergy that Australia and Queensland is doing with all these
companies that are in some way connected with that country.

Leeanne Bond

| think it's a really interesting question, and we probably don't know. But | think just as Graham
referenced the change of government in Queensland, and there's still support for this industry. |
suspect that'll be the case in the US.

And, to be honest, Synertec went to the US but ended up deciding, no, we'll stay here. There could
be opportunities if that capital draw away from Australia settles back. But | think we're on a
journey, and it's probably not going to change that much. Ther e'll be a lot of rhetoric. We've got to
decarbonize, and we've got to do this thing.

Quentin Hill

There was one

Jeremy Whaley

Jeremy Whaley from CD Power. Craig's already mentioned the challenges which the industry has in
terms of capital. But having been in industry for many years. Now you witness a lot of great ideas,
entrepreneurial companies grow and then suddenly implode due to other problems as well as a
board member. How do you guide some of those companies through that growth stage to actually
make them successful. | know it's a very broad question.

Leeanne Bond

So | I'm quite wounded, because, you know, | did have an instance where a company, a listed
company was not able to get its investors to keep investing. And | think one of the issues of
technology development is, you just keep needing more capital. Even if you've got revenue, there's
always a next investment.
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So |, personally am very careful about technology development on a listed company because of that
risk. But it is also the way that in Australia we develop companies. Anyone that thinks they're going
to list a company and get 5 million dollars, and then ev erything will just be great. Well, that'll last
for a while, and then you'll have to go back for more money, so you do need to be able to
continually please the investment community.

FPR energy is private - there are 3 major industry funders who have deep pockets and are
committed. So it's a little different for me as a director. We have a very clear task. We've still got
to perform otherwise they're not going to continue to invest.

In the CRC Bid, what | didn't talk about was the other thing I've been doing since | got on board is
talking to all the funding agencies. We've got the Future Made in Australia policy. We've got ARENA.
We've got NRF and CEFC. All wanting to deploy capital. They're supportive of the bid and want to
see a pipeline of investment opportunities. If we can help companies be investment ready, then we
can try to close that loop.

So that's still only part of it. You've still got to invest after that. But try to get through that valley
of death. It is what | think about a lot at the moment working with RFC Ambrian. And I'm pleased
with the way that they are patient investors.

| think you've got to find industry people who will support. And then the investment will flow if
they see industry support.

Quentin Hill

| have a question for you. We're all very interested in the Minerals to Megawatts CRC, what are
some of the most impactful or exciting projects within that that you see?

Leeanne Bond
We've calculated there's 1.5 billion dollars in economic benefits and in 2 areas - Enabling 2030
(rapid deployment) and Building 2050 (bringing through the new technologies).

Graeme Fraine spoke very well about it. The main areas we're looking at is supply chain pre -
deployment testing so that you can get to market. Standards so you can do the testing to a
standard where they don't exist already. Infrastructure - shared infrastructure because it's just so
expensive. Certification, workforce and communities. There's a lot across our bid.

But there's been a long history of working on research to get the fundamentals and the technology
developed. And coming into this consortium, we can help that grow through the testing and
deployment and attract Federal government funding. What we're trying  to do is grow an ecosystem.

Quentin Hill
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Yes, | think so. And if companies have good ideas that maybe could be assisted by the CRC. What
do they do?

Leeanne Bond

There's a number of people here - Scott Mitchell, the nominated CEO, and Josh Watts. We've got a
program put together. We've got to win the right to do this. We've raised 80 million dollars from
industry. And we're asking Australian government for $75m, over a 10 year period. The programs we
have conceptually are front end loaded. But there will be opportunities either at a program level or
coming into the consortium.

But we've got to get the right to play. We've got to win this. And then, please, get in touch with us
and let us know what you might have that you might want to bring.

Quentin Hill

Jeremy. Absolutely, we do have some time.

Jeremy Peters
Jeremy Peters, Vecco group, because the industry is so deep and broad and there is a huge

opportunity to create an ecosystem and we're putting a lot of effort and focus into doing that.

How do you think we tackle the customer side? How do we convince customers that this ecosystem,
this supply chain, this depth of knowledge, capability and experience, is valuable to them because
we can put as much effort as we want into creating this ecosystem and at the end of the day still
be fighting against customers that don't see a value. How do we get that value proposition, in your
opinion, across to our customers and let them see what we see.

Leeanne Bond

That's why we've deliberately brought big customers in. | didn't mention Stanwell before, but

they're bringing their facilities. They're coming to Canberra with us. So talking to the customers
here, and also in other States, they want you will be successfu . They realize they need to reach in
and help. For instance, Energy Queensland when | showed them who was in the consortium, said,
oh, we're working with some of them. Which was great, because that's what we need.

We need to reduce the issues that they might have to make an investment and de -risk it for them.
So that's really what we're trying to do with the CRC. But it's important to have them in the
consortium. They'll be in advisory groups. AEMO is interested bec ause they've got to work through
the grid integration aspects.

Quentin Hill

Do we have any more questions?

Well, I'd like to thank Leeanne. Please put your hands together for Leeanne.
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Panel 1. Manufacturing energy storage for renewable grids
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storage for renewable grids
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Joe Hemingway, Powerlink
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Vecco Group Allegro Energy Australia Vanadium Ltd CSIRO
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Allegro Energy: Thomas Nann

1 There needs to be horizontal and vertical integration of local production to reduce costs,
particularly in the context of stack manufacturing.

f Itis not sustainable to export raw lithium ore to China and re -import value -added materials.

1 Longterm modelling and policy considerations are required, particularly in relation to long-
duration storage (LDS)and the transition away from fossil fuels.

1 The importance of diverse energy storage technologies and the need for clear policy
definitions for LDS could significantly impact the viability of flow batteries.

1 Government support through initiative such as t he Battery Breakthrough Initiative are a
positive step forward , although startups have challenges navigating the policy space .

7 Continued Government consultation is required with industry on key policies.

Australia Vanadium Limited: Craig Sainsbury

1 Australia can exert substantial control ove r the supply chain, especially in producing
vanadium electrolyte locally, despite currently importing vanadium.

1 A balance is needed between manufacturing, technology risk, access to capital, and market
entry, recognising strengths of leveraging both lo cal and offshore technologies.

1 Itis important to retain value in Australia rather than exporting raw materials for processing
abroad.

1 The sustainability and lifecycle benefits of flow batteries, with extended lifespan and
recyclability are key advantages over lithium -ion batteries.

1 To foster a robust and sustainable local industry, government needs to assist smaller
companies through a simplified application process to access funding opportunities.
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Panel 1: Transcript

Quentin Hill

We are now ready for our first panel discussion of the day. We have assembled an electric lineup to
discuss the manufacturing of energy storage for renewable grids. | would like to invite the

panellists onto the stage and welcome our expert facilitator, Joe Hemingway, manager of network
strategy for Powerlink to introduce the panellists.

Facilitator: Joe Hemingway , Manager Network Strategy, Powerlink

Thank you everyone. My name is Joe Hemingway. I'm the manager for network strategy in the
Powerlink team. What our team's focused on at Powerlink is really looking at those holistic needs
across the network. This is in terms of large -scale generation storage and transmission investments
that's needed to really achieve a low emissions, future at lowest cost to the consumer.

We see the role of batteries quite critical to that transition. They already provide a lot of value

today in terms of those really short intermittent energy and system services. As we move into a
future where we've got higher penetrations of renewable and variable renewable supply, that's not
always going to match when the load requirements are needed. We really see that batteries play a
really key role in terms of that energy shifting over time to when that load is needed.

We're really excited to hear about the range of new technologies that are being developed and how
they can support and the value propositions that they provide in providing those services, and also
what local manufacturing opportunities are there to develo p and support and facilitate the energy
transition. With that being said, | might start with our first question.

Thanks to everyone here. We've got Jeremy Peters from the Vecco group, Thomas Nann from
Allegro energy, Craig Sainsbury from Australian Vanadium, and Adam Best from CSIRO.

What are the range of technologies that you're currently investigating and what value do you see
that they provide as part of the energy transition?

Thomas Nann, Chief Executive Officer, Allegro Energy
All right, | can make a start. Thank you very much for the introduction and for inviting me on this
panel, Lynette and Quentin.
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I'm a former academic turned entrepreneur. | spun out a company with 2 co -founders. It's called
Allegro Energy and what we are building is built on a flow battery platform. | know we've got more
flow batteries here on the panel, but we are not using vanadi um. Our IP is a new type of
electrolyte. It's called a microemulsion electrolyte, and hence a microemulsion flow battery. If you
want to know what that is, please contact me in the break.

So generally, flow batteries, and I'm sure my colleagues will talk more about this are very well
suited for long duration, energy storage. This is an emerging need, as we transition into a
renewable energy economy. So, at the moment we still get away with  short duration storage, but
there are lots of modelling and lots of studies that show that this is a transition phenomenon, and
rather sooner than later we will have to invest into long duration storage.

It is critical that we provide scalable and economically viable solutions for that, and this is what we
are doing at Allegro.

Adam Best, Principal Research Scientist, CSIRO

Thank you. So good morning, everyone and thank you again to Lynette for the kind invitation to be
here today. So, I'm not a flow battery guy, but tooling around a little bit. My main area of interest

is in lithium -ion technology and particularly supporting the development of lithium -ion battery
systems. This includes the supply chains that live in behind that.

We see plenty of opportunities at the moment with the transition towards clean energy, and
particularly the opportunity for Australia to transition its critical minerals endowment into value
added battery active materials that can not only support a global demand, but also support an
Australian local demand.

Part of this work we've been doing for quite some time through Energy Renaissance with
development of battery energy storage systems. We're about to announce hopefully in the next
couple of weeks a pretty exciting opportunity with them as well, in ordert o try and facilitate
further support for Australian uptake of batteries, particularly for the home energy storage market.

As we know, we have so much solar now on the Australian energy grid. The duck curve has become
a real problem, such that we're now entering into long periods of curtailment. So, whatever we can
do to add more energy storage to the grid in order to support the transition to clean energy and

also try and reduce people's power prices, | think, is an incredibly important piece o f the work
ahead.

Craig Sainsbury, Strategy and Business Development, Australian Vanadium Limited

Great, thank you, Craig Sainsbury, not as technical minded as my colleagues here, ex -investment
banker and mining engineer, but stepped into a role with Australian vanadium, because could see
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the huge opportunity that could come from battery storage and picking up on something that
Leanne mentioned, bringing that expertise in terms of accessing those capital markets to unlock
the opportunities that we've got before us.

With Australian vanadium, we're trying to capture the full value chain from mining to metal or
megawaitts to minerals, as Leanne was saying. We have or we are deploying and looking to continue
to deploy vanadium flow batteries and it's not a new technology as it's been around for about 25
years. It's newish to Australia, but in China | think the last count there's about 24 gigawatt hours
worth of.

Thomas Nann
It was just the 40 -year anniversary of the vanadium

Craig Sainsbury

It was in New South Wales a couple of weeks ago. 40 years in, China, with a lot of things , is taking
the lead on this, partly because they've got access to almost unlimited capital.

You may have seen from some of our releases we've announced what we're calling Project Lumina,
which is looking at putting out 100 Megawatt 800 Megawatt Hour battery into the grid scale to

really start to compete with a lithium batteries, but really pick u p on the need for the transition of
power over a longer period of time and really transition that solar that's being curtailed into those
peak hours. We've got some small batteries that have been tested and deployed. We've got an
electrolyte facility to ma ke the vanadium electrolyte in WA.

The real piece of the puzzle for us here, and | think the real value of unlocking a lot of the supply
chain both for us and the vanadium industry in Australia is the mine of the project that we have in
WA, one of the world's largest untapped vanadium depo sits, and | think if we can with other
parties that are looking to develop flow batteries, get an industry here it can unlock that

electrolyte. The middle part of that supply chain unlock the mining and what we can do that we
didn't do in lithium, and this is kind of the real, exciting bit. Here is Australia, we can potentially

be a leader in that flow battery technology and really create some significant jobs for the

community and have a lasting legacy. I'll get off the soapbox a little bit and come back o  nto it. But
there's a huge amount of opportunity.

Jeremy Peters , General Manager for Energy, Vecco Group.

Jeremy Peters, Vecco Group. We are an integrated Vanadium Mining Manufacturing Company. Our
deposit is in Queensland, in Julia Creek. A little bit east of the one Craig talked about at AVL, and
we have focused on starting the supply chain in the centre. So , we've created an electrolyte
manufacturing facility in Townsville. That facility is currently operational and capable of producing
35 megawatt hours of electrolyte for vanadium flow batteries annually.
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We see the centre of that supply chain in the electrolyte is key, and that's why we focused on it

first. The vanadium electrolyte is where the energy is stored in a flow battery, vanadium flow

battery. That's the key piece of material that would need to be  imported alongside the hardware to
get the batteries operational in Queensland and in Australia. Focusing in on the centre, then allows
us to expand out. As | said, we're manufacturing now, and we've deployed a battery with EQ  with
Energex at their Berrinba depot. That battery is using Sumitomo electric hardware, and we've

joined a collaboration agreement with Sumitomo Electric, Idemitsu Australia and ourselves to really
accelerate the vanadium flow battery supply chain on the east coast of Australia, mainly focused at
the NEM

The benefits, as my colleagues here have already pointed out long duration energy storage at scale
really brings the cost down in a very competitive LCOS. I'll just add that that doesn't preclude the
technology from operating in the transient and second su bcycle space. You can use these batteries
for frequency control. You can use them for inertia. You can use them with grid forming inverters.

So that's an application of the technology that has been used. And Sumitomo has a battery in
Hokkaido that does just that but it's not as well -known as its long duration aspects. | just wanted to
add that into the piece and another value stack in another value add in the stack to consider for
customers.

Joe Hemingway

Great answers, and it's great to see a lot of the diverse range of technologies and the different
services that they can provide. changing the shift to kind of manufacturing now, | guess more
broadly.

What do you see as the benefits to manufacturing locally and what do you see as those real key
challenges or barriers to investment to facilitate that?

Thomas Nann

Okay, | can make a start again. We are just about to deploy our first commercial pilot, which is
super exciting. What that meant is that we had to build a supply chain over the last year or so, and
| have to say this was a very interesting exercise for me and reflected where we are in Australia
quite clearly.

| mentioned earlier that that we have the philosophy that we want to build things for scale. So, we
designed all our engineering and design was from the start, straight for scale. What that meant is
that we want to tap into local supply chains as much as w e can, and one big advantage of that is
not only it supports the local economy, it also supports the replicability of that model. So, if we
went to some other country or some other continent, for example, and we have that built up
locally. Then we can just replicate the same thing, which | don't want to say cuts corners. But let's
say it's highly efficient when you think about scaling but more in terms of challenges.
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What | really learned about the Australian manufacturing landscape is that there are certain things
we need in our batteries. So they are relatively simple things, like steel frames and plastic pipes
and plastic tanks, and this sort of stuff. We have no pr oblem at all sourcing that locally and having
that made in Australia. When we go one level higher in sophistication, for example, membranes for
our reactors in these batteries or the electronic components that we need in the power electronics
and | could go on and on and on, chemicals for example. None of that is being manufactured in
Australia. What | see is, there's this huge void. We have this let's say, low -tech manufacturing
industry that's working well.

The very sophisticated and great universities, and then there is a void in the middle where just
nothing is there, and | find this is the most challenging bit. | think when we think about
manufacturing batteries in Australia we also have to think about all of these other industries that
feed into this manufacturing and | mentioned membranes already. So every lithium ion battery has
got a separator. Every flow battery has got a membrane reve rse osmosis plants, needs loads of
membranes. It's all very similar technology. And there's not any reason why we don't do that in
Australia.

| think we have to think bigger and broader and about horizontal and vertical integration as we
build this industry. Sorry that was a bit longer.

Adam Best

No, I think it's a really good segue into the challenges for lithium -ion batteries, and | suppose, as
our last CEOs used to describe it as a wicked problem, because everyone wants to see lithium ion
battery cell manufacturing here. But sure you can go and buy a 20 million dollars line and install it
in a factory. But you'll be importing everything that you need in terms of process materials,
electrolyte ., foils the works, there is none of that being made in Australia.

Thomas's problem is replicated very clearly in the lithium -ion space. We are moving towards some
of that supply chain piece, and | think there's a real point where we have to walk before we run

and | think one of those key pieces is being able to at least make high quality cathode technologies
and also anode materials particularly graphite. We're well placed for this in terms of particularly
natural graphite in Australia. We're finding more and more resources, and we'll release a report
shortly with Stanfor d University on Australia's natural graphite resources and opportunities to find
more.

We're also doing quite a lot of work on cathode materials as well and what are the types of
opportunities that we need to invest in in order to build an industry around that and we at CSIRO
have started that journey. We have signed a relationship agreement with Panasonic Energy and
we're working with them now on nickel, sulphate high value nickel, sulphate materials with a view
to a much bigger and broader partnership in the next year. So please watch this space with that
opportunity because we can't just b uild this for Australia.
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We're not a big enough market. Whatever we do, we must have a global view of this, that we have
an export focus that then supports domestic production, because without that | don't see how we

will have a sustainable long life industry that will provide the  types of jobs that we need, because |
think without that it will make it very difficult to even go further down the value chain.

Craig Sainsbury

I'm going to answer that question in a very different manner. | think if we are going to achieve with
scalable rollouts of VFBs and understanding what our customers want, risk is a massive issue for
them and technology risk is an issue, funding risk is an issue and offtake risk is an issue. So, | think
when we're looking at manufacturing in Australia, we need to think about where we can diminish
risk, where we can maximise returns and where we can maximise the allocation of capital to new
technologies. So to give you how we're thinking about pulling that together for someone like a
vanadium flow batch. As | say, the technology has proved it's worked. We've got Japanese,
Austrians, Chinese, South Koreans. There's a range really good quality OEMs around the wald that
are delivering VFB cell stacks for us. Now, do we need to impart risk into a VFB by manufacturing
our own cell stack in Australia? | would question that.

Can we do it cheaper than it can be done offshore? | don't think so but when you look at the overall
VFB. That cell stack is looking in the order of about it depends on the duration and size. But you're
looking in the order of about 15 to 25%. Now, the res t of that supply chain we can control in
Australia. Okay, so de-risk by using some offshore technology increase local content and | think
that's the key thing is, how can we increase local content? How can we increase jobs? So if we'll
look at? And I'm sure Jeremy will say the same thing here when you look at the electrolyte, and
that's | guess why you've gone. The electrolyte is between 40 to 60% of a battery depending on its
duration and size. We can control that in Australia. We can make that here. Withi  n that vanadium
electrolyte it's vanadium.

We don't mine vanadium at the moment that's coming generally from South Africa, Brazil, China.
But we've got 40% of the world's reserves and when | look at that from purely a manufacturing
standpoint, yes, there will be some new technologies that will need to be manufactured here. But |
think there's other technologies that are proven where we can bring in that technology of cell

stacks from offshore, de -risking a project, enhance the access to capital, enhance the path to
market and create a really strong and sustainable local industry here, with a high level of
Australian manufacturing. So, slightly different way of answering the question. But | think that's

what we need to look at is that balance between manufacturing and technology risk, access to
capital pace to market.

Jeremy Peters
It's always tough being at the end of the panel, isn'tit? Got to come up with some unique ideas. No,

look at risk of saying something the same in another way. | think, for local manufacturing,
particularly for VFBs. You've got to go - Does it make sense? What scope makes sense now? Can it
scale and then how can you improve on it in the future?
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The liquid electrolyte makes sense now. We can manufacture it in Townsville at a competitive rate

to what you could import it from China. That makes sense to Craig's Point. Creating a cell stack

now, wouldn't. Can that scale? Yes, it's a very simple proces s on the outset, and we have a lot of

the materials here already with the vanadium to come. So we'll take sulphuric acid from Korea  Zinc
in Townsville we get water in Townsville, Cleveland Bay Chemicals who are here supply us with

both of those products at the moment. They're from the local area, and that goes into the battery,

and we import the vanadium. That process can scale very easily . We've got a chain that is
essentially the smallest commercial scale chain you could make in Townsville now and we'll
essentially multiply that or duplicate that to achieve 300 to 500 megawatt hours of production in
Townsville, at our next site in Clevela nd Bay Industrial Park.

So does it make sense. Yes. Can it scale? Yes. What are the chances for improvement? We know
that the hardware that's manufactured offshore is being automated now. These OEMs, the
Sumitomods, the H2 inc, the Cdl Cubeds, the Invinit y& are improving their production, capacity,
and capability now. Once, that is at a point where it is automated, there is absolutely no reason
why that couldn't be done in Queensland, adjacent to our electrolyte facility in Townsuville.

That long term horizon of how can we improve this product? How can we really make it a game
changer for Queensland and for Australia is there? To add to that, when you have the local demand
for a product and you have the middle of the supply chain capable of supplying it, you enable the
mining. 40% of the world's reserve, the best reserve, sorry to say Craig, is in Julia Creek, in
Queensland. We can unlock that. We can send it east to Townsville. We can send it on a ship to the
US, to Europe as high purity V205 and we can scale our manufacturing in those locations as well.
We're in the progress of identifying sites in Texas to do just that, manufacture electrolyte using
feedstock from Julia Creek. The shipping component of the battery in V205 form is a fract ion of 10
times less than what you're shipping with electrolyte. So, that makes sense.

Can you scale? Yes, you can ship more, and you can manufacture more in Texas. It's the same
process that we're using here. If it makes sense now, you can scale, and there's options to improve.
I think it's a no brainer, and something that we should be look ing at more doing here with the
capability and the resource that we have.

Thomas Nann

I want to comment on the stack issue. | don't totally agree with that, and | also think it's different

for different technologies. In our case, more than 50% of the cost is the stacks. What we did this
year, we actually imported them. We didn't make our ow n stacks and the only way to get the cost
of this down is to make it ourselves.

What we do is we license the design from our current supplier, and replicate that here in Australia,
and that is indeed way cheaper than importing it. It might be different for vanadium stacks. So we
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use almost the same technology and it's just a different membrane, but other than that, it's more
or less identical. For us it makes sense to make it here.

Just one other quick comment. Craig mentioned in his talk earlier that in WA, lithium ore | can't
remember exactly what it was worth, about 20 billion was exported to China, but that's about 2% of
the value add, when you then re -import all the materials an d | have questions about this. | don't
think this is long -term. I'm of course, not an expert in finance as you are, Craig, but | just wonder,
is that really long term sustainable, this dig and ship approach and just import everything and let
someone else add the value.

Craig Sainsbury

We'd 100% agree with you. | think what we've seen from whether it's been iron ore, whether it's
been aluminium. Australia's been great at digging it up, sending it to China to manufacture and
transform and importing it back. And I think, with things like v anadium, whether it be out of
Queensland or Western Australia, we've got the ability to keep that value add domestically. Just
picking up on what you said on the cell stacks, | think it's a really important point here. Different
technologies at different p arts of their lifecycle will have different strategies in terms of a go to

the market and | think that's really important, but | think, also with where the market's going to,

and we can all recite figures. | think it's what 32 gigawatt hours worth of mediu  m duration energy
AMEO said by 2032 or thereabouts. There'll be so many winners that will come out of that
domestically. But | think we just need to make sure that people will attack it in a different way,

and that's great, and there'll be people who will look at a little bit more offshore, contentto de -
risk. There'll be people who will be bringing manufacturing locally, because it will be cheaper than
you can get offshore, and so | think that's the great thing about what we have here in Australia.
There's different parts of the value chain that we excel in, and different technologies will be able

to leverage different parts of those value chains to excel and generate what we hope to be
sustainable returns.

Jeremy Peters
I'll just add briefly on your point, Tom. | think it really highlights the stage of the technology and

the different challenges in different stages. You're obviously creating a product that's new. That's
novel and innovative. That was happening with VFBs 40 years ago, as we learnt from the recent
anniversary celebration. So unfortunately, that's been commercialised overseas and that's why |
think it is the difference in the pathways that you just described is it's already commercial. They've
worked out how to do it cheap to a point. And now it's really going into more of an industrial phase
of how can we scale that commercial capability?

| think it's just a nice way to highlight the difference in the depth and breadth of the battery supply
chain. Here we've got 2 flow batteries from the outside. Someone could assume very similar in
different stages of the life cycle and learning process an d opportunity in front of them.
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Joe Hemingway
Thanks everyone. That was somereally great points there around where the ability for local
sources of these parts of the supply chain, and how you can really de -risk it.

The next question is probably a bit more nuanced, and probably a bit more selfish from my
perspective, as I'm a modeller by background, and we're keen to hoover up as much information as
possible and help to unpack that and then effectively value that and  take that forward when we
provide advice back to stakeholders and policymakers.

What do you think are parts of those key information that something like modellers and modelling
teams and analysis should consider, and to more effectively value these technologies and really
kind of try to put that front of mind for decision makers?

Jeremy Peters
You need to have a need for long duration. So, you need to be looking at that 6, 8, 10, 12 hour

duration. You need to see value in a robust asset that can last for 30 years. | think the report that
Craig mentioned earlier was looking at 40 years of operati onal life for a vanadium flow battery with
some midlife changes. You need to appreciate a robust piece of equipment. You know, we're
talking about energy systems in Australia and around the world that haven't changed for what a
century. Realistically, you look at distribution networks, transmission networks, power
transformers.

It's the same stuff, you know, that's been around the innovation in the space has been incremental.
There has been meaningful innovation. But we haven't seen the change that we have seen recently
with inverter based connections to grid and everything that goes along with that.

You need to value that again, you know, taking transformers out of life after 75 years. They were
built for 40. They got to 60 and were still going okay. You take them out at 75. You need to take
that view on a battery. This is not a transactional replacea ble item. This is a piece of your
electricity network that is robust, that is reliable, that will last the test of time. You need to value
that again. | don't think it's valued at the moment. You know, | think we're essentially consumerism
in our grid. So, working out how to value that, getting it back into the fray in terms of economic
assessment and then you've got everything else along with. So, the depth of you know the more
technical aspects in terms of depth of discharge, wide range of operational tem peratures, that
initial subcycle response that | mentioned earlier.

Once you unpick and unpack these benefits, and it takes people like you, Joe, and we should
probably turn a few questions around to you frankly into how you can help us get into your head,
but once you spend the time, and unpick and unpack, that you will s ee where it will benefit, and
you need to be future looking because some of those benefits aren't today. They're post 2030,
they're 2035. That's my take.
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Craig Sainsbury

Where do we start with that? | could probably talk for 20 min on this, so, people grab me after, |

can talk through some more of the benefits of vanadium battery. | think from purely a modelling
standpoint, and maybe it's my background with sort of financi al modelling and how we think about
this from a commercial standpoint. We've got to understand the benefits of new technology versus
incumbent technology and how that can shift incumbents to look at accepting new technology. For
flow batteries, its duratio n, depth of discharge, the cycle rate. There's a lot of things in there that

| think VFBs can bring that | would say, are better, but just different to what lithium -ion batteries
currently have.

If I pull the commercial hat on and think from a modelling standpoint. How do the modelling, or
how? What modelling that we do? How can that help unlock the value chain that we're here today
to talk about? | think what we need to do is we need to show that new technology is either better
from a technological standpoint or it is on relatively the same cost from a deployment standpoint.
Therefore, people who are investing into this are getting internal rate of returns that sort of justify
that investment, bec ause the government's only got so much money to deploy and even now, with
the Government, they're looking to get returns off that capital.

| think to really distil it down, and you'll hear most battery people talk about a levelized cost of
storage. | think what the industry needs to do is just have a look at how it compares versus lithium
and there's some pretty good data out there around that and we've done work to show that on a 4
hour we're kind of competitive, but proba bly at 4 hour you'd still think lithium would be the way to
go, because the benefits don't outweigh the accepting of that new risk around a new technology, a
new partner. 6 hour plus selling into that 8 hour range flow batteries are giving you a levelized  cost
of storage significantly below lithium plus they give you that duration, all those other benefits. So,

| think you need to look at the benefits that are brought and then what your cost is, and if you can

do that better or in the same as an incumbent, you'll generally start to see your technology
deployed.

Adam Best

Yeah, | think I'd agree with that. So obviously with lithium we're seeing huge deployments now,
particularly in the FCAS market and that's where it obviously made its name, but we're now seeing

it moving beyond that now, into particularly in industrial, co mmercial, and yesterday | was involved
in some agriculture work.

Farmers are actively deploying lithium solutions onto their farms in order to be able to do at least 4
hour in particular. If you take one example is dairy farming, particularly the early morning milk.

You can now basically run that on renewable energy and this is a dual fold cost saving for farmers
and number one, they no longer have diesel generation issues there. Supply of diesel maintenance
of diesel generators grid connection, sometimes depending on where your farm is that can be a
pretty expensive con nection, and also has maintenance requirements attached to it and also you're
now looking at some of the carbon benefits. Farmers can now actually try and capture some of the
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carbon credits that come with running from renewable energy. Lithium has proven to be very

robust in that environment, and we've also seen it now, deployed in community batteries as well,
where particularly inner city suburbs, where people may have solar. They may not actually be able
to have their own battery, but they're now able to partake in the benefits of renewable energy as
well through the deployment of those type of systems.

| think one of the key pieces about batteries and where they come and something that can't really
get a number on. It is around that equity of the transition. At the moment we're seeing those of us
who have the deepest of pockets, who can enjoy electric ve hicles and so on, and so forth. But how
do we actually make sure that there are those in the transition are not left behind who may not

have the wherewithal to be able to afford solar panels or battery sets in their homes and are
wearing the costs of high energy prices.

So where we can actually see how we can distribute these benefits further, to be able to show that
there is benefits to the broader community. As we move forward, | think, is something else | think
we need to capture as part of this story. | think that's something that we  can't forget that everyone
needs to benefit from this, not just maybe, industry or commercial, or those who can afford it.

Thomas Nann

Yeah. So a lot has been said. And | agree with all of this. It's difficult, really, to bring another

aspect to it. But | think there's one thing that hasn't been mentioned. So, as we all know we are in

a transition period at the moment, and we are also in  a free market. The current market electricity
spot prices are determined to a large degree by the specific mix of fossil fuels and renewables that
we've got right now. So the famous duck curve the spread between the belly and the beak of the
duck is enormous at the moment, but it won't stay like that forever. But what that means. If you
look at the market right now. It just doesn't make sense to put in long duration storage, because
that actually dilutes revenue. If people are just load shifting from midday  to the evening.

| think one thing that you were asking about modelling and the long -term view. | think, that
especially looking forward that needs to be taken into account, and quite surprisingly, when I'm
talking with customers, many of them don't do that. They think abo ut the here and now, and here
and now the only thing that makes sense is lithium in the grid but that will rapidly change, as we
phase out fossil fuels. | think that is important for modelling to communicate that and It's also
important for policy. In New South Wales, where we are located, there was this long discussion
about what is long duration storage, is it 4 hour or 8 hour?

I'm sure all of you have been involved in this as well, and if that is important, what the politicians
and policymakers think about this because if they put policies in place that favour 4 hour long
duration storage that will wipe out flow batteries sooner  or later. In order to survive until actually
we need this diverse mix of different technologies, and not only survive but thrive into it, it is

really important to look beyond this transition period.
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Craig Sainsbury

Can | just add one thing into that from a modelling standpoint that we should think of that we don't
and | don't think this is captured when we're talking about L COSeither, is sustainability and then
end of life cycle of the battery that we put in. Flow batteries are proven to be over 40 years worth
of life. The electrolyte can get refurbished and utilised again and Sumitomo have done some work
on this where they're looking at over 99% end of life of their VFB can be reused or recycled.

And | think what we've seen from the energy transition so far is there hasn't been. Transition's all
about sustainability. Right? | don't think there's been a lot of thought that's gone into the second
and third derivatives of what we're trying to do from  a transition and I've all heard the stories of
turbine blades being buried. What are you doing with a lithium battery that's been run hard, and
after 10-12 years is degraded and needs to get reused or recycled. | think you know, from a
modelling standpoint , financial government, whomever you think there just needs to be a thought
process on sustainability, and then end of use of that asset.

Adam Best

|l 8dd |i ke to just add one other piece that we've tal
lithium and 4, 8, 12 hours, | had the opportunity to meet a company in the US recently who were

talking about 100 hour storage and they actually have created w ith the State of California a

hundred hour storage market just by describing what their technology can do, how it can work and

how it can support the grid. This was not even a market until they created it.

There are opportunities, | think, to be able to better define how batteries can be used, where

they're going to be more suited for different applications. Again, | think there's horses for courses
here. | don't see lithium solving everything, though some m ay suggest, | say otherwise. | think there
is a lot of room for other technologies and | think this is a classic example of well, if not, every
technology is going to do the same thing. So where there are opportunities to create new markets
that may actual ly enable new areas or support the grid further, | think these are things to think
about, too.

Jeremy Peters
Yeah, just add to that. You're right. | mean, in terms of the current energy market, as Thomas

described it. Those drivers are purely economic, you know. Fortune favours the brave, as we saw
with the initial Tesla battery at Hornsdale for markets that were  n't understood yet, and particularly
when you're entering into an emerging market of long duration, energy storage.

If you're not in it, you don't know what benefits you can have, so probably doesn't come naturally to
modellers and economists certainly doesn't come naturally to engineers. But you need to be brave,
and you need to look on the bright side of what opportun ities are out there and weight them
appropriately. Don't get scared of risk and overrate your risk, because there will be markets and

the markets will be driven by the decarbonisation side of the balance not the energy cost to some
extent as well, which is why you're seeing 100 hour markets. Why, you're seeing longer duration to
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mix with solar to get you 24/7 green power, and that is valuable. I'm not aware of a market that
exists, that values that and that could be put into a model right now. So | think if you can, if you
can weight your risk adequately, and you can be somewhat b rave and get in there on a long
duration market. You'll be rewarded in the long term.

Joe Hemingway

Thanks, everyone. Great answers. Really, like the views around the different diversity and the
sustainability, and definitely resonated with that changing needs into the future energy, depth. |

think there's a lot of synergies there around how you value lo ng-lived assets and that's obviously the
same challenges we have in the transmission network as well.

I've just got one final question. | think we've got a few government officials in the room, and
probably a good opportunity to really ask, how do you think policymakers and funding agencies can
help facilitate the development of these technologies and what information would you like to see
from these kind of forward planning publications that helps direct your focus on those types and
the scale of those technologies that are needed?

Craig Sainsbury

I'll start on this one. | think it's a bit of public -private interface here, right in terms of this.
Australiads come from a |l ong way back and | think
the amount of potential government support that's out the re. The recognition for the need to

develop a sustainable industry around transition within Australia. So there's so much that's been

done right on both a Federal and a State level, and | don't think it could be critical at all in terms

of the endeavour th at's out there.

| think, from my perspective, it's helping smaller companies that don't have the bandwidth or the
horsepower internally to apply in the right way for a lot of the schemes that are out there. | mean,
for instance, capacity investment scheme. It's very benef icial when you're looking at deploying a
battery but there is a lot of paperwork that needs to be done and if you're a company like ours with
about 30 people, it's a huge amount of work to get in. So, I'd say one takeaway for me would be,
how can we make it easier for smaller companies to apply without changing any form of governance
and things around that, but making it easier to apply. | think that's where someone like Leanne and
her endeavours are coming is, how can you bring government and private fundi ng together to
support something. So, | think that power of government really unlocks the door to that other
avenue of funding. It's a huge tick from an investor's eyes if they see the Government through a
grant backing something, and then that unlocks a h uge amount of capital. It's that working
together, | think would be another thing to be able to do.

Jeremy Peters
Yeah, | mean, we've had some great support from the Queensland Government, so certainly a shout

out to the IPP process that we were successful in constructing the electrolyte plant in Townsville
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and we look forward to working with the new State government continuing, and with the Federal
Government to hopefully achieve similar outcomes.

The focus is definitely there on the upstream and midstream. | think we could improve on how we
get deployment. How do we help customers use our technologies, and back to | guess the question |
raised to Leanne after her keynote speech was, how can we enga ge as an industry with our
customers more clearly, more concisely show the value that is there and that we'll be there in 10
years time, when a lot of the companies that are in this room will be at a point to scale and really

be selling at full pace.

Any investment in that space pays itself back through the supply chain. So if you're looking at
efficiency of spend, you're not going to get better than putting it at the battery end and letting the
supply chain grow through. You put that hand in glove wit h signalling. you know, for a long duration
market for specific technologies. | think you've got a pretty winning combination of stimulating a
local manufacturing sector for certain battery markets. We've seen some GOCs in Queensland do
this to some extent . There's 4 hour plus non lithium. Tender processes that have been in play. |
think, more focus on that, and how we can support the customers who are wanting to do that. As
Leanne pointed out, a lot of customers want to look at this and are very interested . So how do we
make that efficient for them? How do we show that it's valuable to them? | think that focus putting
government's focus and industry's focus on the very downstream and on the deployment end is the
place to go next, and it really supplies all the way back through to you know whether it's
manufacturing, whether it's mining, whether it's processing of some exotic material. It feeds itself
back, and a lot of this spend is already budgeted. We need batteries for the grid. We know that,
AEMO has modlled it, all the utilities know, we're spending the money anyway. Why don't we

spend it on something that feeds back through a supply chain as well.

Thomas Nann

Yeah. So | just echo some of the stuff that has been said. | think the government is on the right
track. I'm really grateful for all the support that has been announced and released. For example,
Battery Breakthrough Initiative in all of these schemes. It' s really good. | think the government is
getting it where that investment is required in that space.

Without trying to sound critical or anything, | just want to pick up what Craig said earlier. For
startups and scale ups, sometimes it's difficult to navigate the space and also we hit a ceiling
relatively quickly. The other thing is these key policies - one of them | mentioned earlier, like,
what is actually LDS is it 4 or 8 hours? It's important to have input, but | can't complain about this.
We have had input and the government is consulting a lot and is asking, so I'm quite happy about
this. So more of that.

Adam Best
| don't comment on government policy.
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Joe Hemingway
Thanks everyone. Sounds like there's already some great initiatives that are being made so far and
further work for collaboration in that space. Pretty almost at time we might have.

Quentin Hill

I would just like to hijack. Thank you. I've got a question for Adam. How do we get local content?
Let's assume we need to import the cells for the time being. How do we get local content into our
grid scale lithium batteries?

Adam Best

Yeah, it feels like a policy question. | think one of the things we need to do is facilitate the
development of our industry, particularly the AM CAM industry. There are some really great
opportunities there through NRF and Battery Breakthrough Initiative, to actually support some
companies who are already active in this space. No pun intended. To help them with that scale
there is, | can absolutely say there is demand from Asia, from Europe, from North America, for
Australia to be able to provide these mat erials. They want to see stable secure supply of Australian
battery materials that can go into their supply chain, and there is tremendous demand, and
notwithstanding the changing government in the US. | think that demand will not go away anytime
soon.

So, how do we actually supercharge this? How do we actually build the infrastructure. When we
talk about building this, we're trying to build hundreds and thousands of tons per annum of this
stuff, and how do we get that throughput, and how do we meet the  market in terms of the quality
of material that we need? So, we are building some partnerships at the moment with the US. One
of them is with NREL andthey are actually establishing an evaluation program which is the goal of
that program is actually to fas t track people through the qualifications process to get into battery
cell manufacture. That's another big piece these gentlemen here have spoken quite openly about
the need for capital to pursue through these points.

Anyone here who's trying to qualify battery materials such as VSPC or others. You've got to do that
on your own dime, and that costs a huge amount of money. So how can we shorten that timeframe
between getting your material ready, qualified, and an offtake = agreement? The more we shorten
that the further you'll push that industry forward without that, it's going to be extraordinarily

difficult.

Craig Sainsbury
Can | give a very simple and quick answer to that one. If you want more local content into the grid,
start to look at different technologies like VFBs where we can bring 75% local content.

Joe Hemingway
No worries. Do we have time for any more questions? Or, yeah, okay, well.
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| got that opportunity. I'd just like to take the time to thank Jeremy, Craig, Adam and Thomas for
their time today. And just thanks to UQ for a great initiative and having me facilitate. So, thank
you.

Quentin Hill

Thanks to our panellists. | did cut the questions off because we are here to network and get to
know each other. We don't necessarily want to eat into that time, and so it is time to recharge at
morning tea straight after the break at 11am, we'll hear from  Laura Kuhar, from Rio Tinto.

Lynette Molyneaux
Morning tea will be served upstairs, not downstairs. So you're welcome to exit from the back of the
building.

Quentin Hill
Thank you.

Panel 2: Provide active materials to the world

A Australia
~" Battery Day

Panel: Provide active materials

to the World Facilitator

Rob Williamson Sylvia Tulloch Stephen Grocott Gavin Loyden Andrew Napier
AlphaHPA Lava Blue Qld Pacific Metals QEM Livium Limited
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Summary of Key Points

f
f

Livium Limited: Andrew Napier

Government support to traverse the TRL 6 to 9 is essential

Development of industrial hubs to support commercial scale developments, with access to
logistics, sustainable power and other common user infrastructure (Water, Nitrogen etc) is
needed to support development of a battery materials ecosystem

Qualification for battery materials is a long -structured process that takes an extended time
and large volumes of sample.

1

Queensland Pacific Metals: Stephen Grocott

Challenges for Australia are high construction costs (30% higher than the US or Western
Europe), lengthy and arbitrary permitting processes, and high energy costs.

Queensland isgeneral efficient in  coordination, but this is not the norm across Australia.
There are difficulties in advancing fundable projects. The National Reconstruction Fund took
two and a half years from announcement to the first grant and represents only a fraction

per capita of what the US spends. Investments are for low -risk environments making it hard
for Australia to compete globally.

Securing equity remains difficult even when significant debt lined up and customer
commitments.

Political leaders need to support and invest in promising projects despite the inherent risks.
Whilst some may fail, the successes can significantly outweigh the costs.
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QEM Limited: Gavin Loyden
1 More government support is required at the early stages of development, as is the case in
many other jurisdictions globally.
1 Opaque markets and commodity pricing makes it difficult for traditional financiers to
support and this is where government needs to lean.
1 Government (GOC6s) will be the end users of
(LDES) such as VFB, as they are currently the best suited solution for Australian conditions
and can be made here in Australia from Australian vanadium sources.
1 This is an opportunity that Australia cannot afford to miss out on. Other countries are also in
the race.

Panel 2: Transcript

Quentin Hill

We'll move on to a panel session. One of our biggest opportunities here in Australia is providing
active materials to the world. | would invite our panellists to come and take their place on the
stage, please, while | continue with the introductions. Our panel is also active, energised, and
taking on the world's export markets. And who better to introduce the  panel than our facilitator,
Robin Griffin, who leads Wood Mackenzie's Market Analysis for Metals and Mined Commaodities.
Please welcome Robin and the panel.

Facilitator : Robin Griffin , Vice President, Metals and Mining Markets, Wood Mackenzie
Okay, is that on? You don't mind, | might sit with the panel if that's okay? Thank you very much
indeed, everyone. Thank you, Quentin.

As he said, my name's Robin Griffin. I'm part of the metals and mining team at Wood Mackenzie,
based in Brisbane 78 trillion dollars. That's the latest estimate we've got for the capital that's
required across the energy spectrum to reach net zero. So, it's about a doubling or so of what we're
committing every year at the moment. It's both a huge challenge, obviously, and a massive
opportunity. As Australians, we obviously want our piece of that investment. And it's why I'm so
pleased to be sitting with a bunch of Australia's best innovators in the advanced materials and
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battery space this morning. We've got quite a big panel, not much time, so | won't introduce you.
I'll let you guys do that if that's okay. As we answer the questions.

And | want to start positively if | can. And | might just throw this one to you, Sylvia, if that's okay,
I'm interested to know what you think Australia does really well. | mean, why is it going to allow
you to add value in your particular business?

Sylvia Tulloch , Chairperson, Lava Blue

Thanks, Robin, is that okay? Yeah, tricky. So, I'm a scientist, and so I'm going to start with
reminding you that Australia plays above our weight in the generation of intellectual property. |
think that's inarguable. The numbers show it. So, | think our p rimary advantage here is the
collective brains of us and our colleagues in Australia. And | think some of that comes from our
ability to collaborate together and not to be siloed, and in a way that | think is actually done very
well in Australia. And | thi nk that this opportunity, therefore, and we know also that we are not so
well known for commercialising. So, what's different about this sector is, of course, our resources.
And what is also different is the world. We're in a world that's going through at ransition. And the
transition, | think, means that shipping big amounts of material around is no longer as viable, and
will become less and less viable in a decarbonized world, and so the advantages of having the
resources, having them on site, having a bu nch of smart people who are good at generating
intellectual property puts us in a pretty good position, | think.

Robin Griffin
Andrew, you're from South Australia, | think, or you live there. You chose Queensland. Why did you
do that?

Andrew Napier , General Manager o0 Technology Development, Livium Limited

Yeah, I'm based in Adelaide these days. Although | did grow up in Western Australia. I'm an
engineer, Andrew Napier, general manager technology development for Livium. We've recently
changed our name from Lithium Australia. So, from a VSPC perspective, | think we innovate well.
We're an Australian company that has a history that came out of QUT, developed technology in a
sea of technology dominated by Chinese players. We actually have a patented technology for
lithium metal phosphate production. So, I'd agree. | think we collaborate well. We have strong
collaborations with UQ, with ANSTO, with CSIRO to develop that technology. | think we do that.
Well, I think the thing that we don't do that well is transition our technology from like a TRL level 6
to TRL level 9 to commercialise, to really realise the value pr opaosition that that technology and
innovation offers in Australia. And it's a really step that | think there's an opportunity for us to do
better at.
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Robin Griffin

I mean, whilst you're here obviously we want to be asking people here, government, etc, what they
could do better. | mean, we're always here to learn. | thought we might jump pretty quickly into

that. And of course you're all in the thick of development at  the moment. | thought, maybe [I'll start
with you Stephen, just on what you consider to be sort of the most vexing issues that you'd like to
see resolved at the moment.

Stephen Grocott , Non-Executive Director and Director - TECH Project, Queensland
Pacific Metals

So, I've got the job of delivering some bad news. So, I'm going to start with a positive. I'm also a
technical person, and I'm suffering from T MB- Too Many Birthdays. But | still love the technical side
of it, so for all the younger technocrats in the room keep on going. It is a lot of fun, and you can do
a lot of good. And we're talking about that today. But some of the challenges that Australia
particularly faces. And | can say this based upon a history with Rio Tinto and Alcoa and BHP, big
companies, and some time with some smaller companies like at the moment I'm with Queensland
Pacific Metals or QPM Energy. Until recently, | was the managing director. So, I've lived through it,
going from an idea through to ASX listed trying to raise a couple of billio n dollars. So, the
challenges for Australia are threefold. Firstly, to build anything. And | mean construct something.
The construction costs in Australia are stratospheric. | mean, they are 30% higher than the US, or
Western Europe. You can look at the data facts speak for themselves. It's very high cost to build in
Australia. Secondly permitting and approvals take a long time, and there's a lot of slow and
arbitrary stuff that goes on. One of the few States that gets it right is Queensland, through the
office of Coordinator General. A plug for the public servants in the room here the OCG are
fantastic. But that is not universal in Australia. And lastly, energy costs in Australia are, again,
through the roof. You know, 30 years ago we were one of the lowest energy costs in the OECD.
Now, we're one of the highest, and that's thermal energy and electricity as part of the reason why
we're here today. So, construction costs, permitting, and energy costs are three of the big
challenges we face.

Robin Griffin
Rob. | assume that that you can relate to all of those things, but  you're a little bit more developed,
but was permitting for your manufacturing facility a huge burden?

Rob Williamson, Executive Director and Chief of Operations Officer, Alpha HPA

Yeah, Hi, my name's Rob. I'm with Alpha HPA. So, we have a staged project in Gladstone, just for
everybody's benefit that's not aware. It's a high purity aluminium and chemicals business. Stage One
is already executed. It's a 50 million dollars thing that we've done - semi-commercial. The Stage
Two is sort of a half -billion -dollar type of project. And that's what Robin's referring to now and |
agree with Stephen. The OCG, or the OG maybe we could call them, is very good at sort of horse
whispering through t he various departments to get to get a development application done. So, you
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know, shout out to them. But it's sort of the little things that keep coming up that we've got to

work through. One, thing | always take the opportunity to say in these environments is, don't think
you're going to cut red tape. It doesn't happen. Work with  them and keep going. That's what you
have to do. But | think the construction cost piece is an interesting one. Just as a case study the 50
million dollars facility that we built in Gladstone had maybe a peak workforce of 40, 30 to 40
people, which is not very much. It's only a small. It's a shed with a whole bunch of cool stuff inside.
And we were flying plumbers from Brisbane. And just think about that! Plumbers flying from
Brisbane to Gladstone to do work, and on a kind of a FIFO roster. And I think tha t's madness. We
need to do something about the situation with construction labour. And | think we've got to be able
to differentiate between construction labour and long -term permanent jobs for Australians. So
that's the piece to think about. And then, in  terms of environmental permitting, as it relates to us,
we're relatively simple. We don't have any heavy metals in our process. We're a chemical business.
We take material that is already highly refined from our friends at Rio Tinto, and so we don't have
anything particularly nasty in our influence or in our trade waste in effect, but it still takes a bit of
time to get through. So that's certainly a challenge.

Robin Giffin
Gavin. You're the only miner, | think, on the panel, or would be miner - Julia Creek. | mean, how
have you found that process so far? Or is it a little early to comment?

Gavin Loyden, Managing Director, QEM Limited

Well, yes, before we get to any manufacturing, we've got to get this material out of the ground
right? So, permitting processes for mining at the moment in Australia is averaging about 14 year.
Duplication in environmental permitting. When you're in a more remote area like we are, it's
power. It's water. It's acid supply. And, as Rob mentioned with the OCG, and Stephen, they've
created a precinct around the Julia Creek, Richmond area which allows the Coordinator General to
come over the top and concierge so me of the departments to try and streamline some of that
activity. Queensland is unique in that space, and | think we're the envy of a lot of other States
because of it. But these are long lead items, things like power. The CopperString Project is vital to
us. We had to design a rather sizeable renewables project to start to attract that as well and make
sure there was some input into that system. But we're talking about 2029 for delivery of
CopperString at Julia Creek. Water is the next issue being taken u p, a lot of licensing by agri
(agricultural) companies. So that's going to be a challenge for us. But again, we see that the
Coordinator General can assist us in that as we move forward. And we've always taken this common
user approach to government. It wo rked for us as a group when we were trying to get the common
user facility in Townsville organised, a work still in progress, but nevertheless, $75 million dollar
commitment from the Government for that. We're taking that same approach to acid delivery
where we'll take a coordinated approach to that, which is the multi  -user approach, and we find
that that works really well. The Government can be accepting and supportive of that, rather than
trying to pick winners.
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Robin Griffin
Where is the acid coming from at the moment? Where do you get acid from at the moment?

Gavin Loyden
Well, we're not in production yet, so it's not a concern for us right now, we're going to need about

four times as much acid than we've got currently in Australia. Sulphuric acid. And that's not just for

vanadium producers, but it's for copper, it's for ph osphate, it's for a number of other projects that

are looking to get up along the Mount Isa to Townsville corridor. There's, | think, an estimated $500
billion dollarsd worth of identified assets out t h
up to realise that value.

Robin Griffin
Andrew, you looked like you were going to add to that a second ago.

Andrew Napier

| think it's been really refreshing this morning to hear Graeme talk about hubs. And | think we're
just talking about it there. And | think it's very important. And we're not just talking about research
and development and laboratory hubs, but really indus trial hubs that are effectively parks that
have access to power, preferably green sustainable power, water logistics that allow businesses to
scale like for our technology. So, our pathway is through commercialization as Adam Best from
CSIRO talked about tis morning, thanks Adam, that qualification for battery materials is a long
process, and you need to be able to step through that. But you still need to have the eye on your
development, new commercialization and your commercial scale to really bring thos e attractive
returns. So, to get that in Australia to work around the high costs in terms of construction that
Stephen just talked about. We really need to have these hubs that we can create this sort of
ecosystem and develop our industries around that.

Robin Griffin

| wonder? | mean, the things you mentioned are, you know, true of manufacturing, | mean low cost,
energy, etc. labour. Is there something specific, Rob to your business that is kind of bugbear that
you know, is more specific to advanced materials rather than say, the broader battery space or
broader manufacturing space?

Rob Williamson
ldi dndt catch the first part of that question Rob.

Robin Griffin

The stuff we've been talking about is more general, probably applies to all of manufacturing in
Australia. But I'm just wondering other issues that you've faced being a producer of advanced
materials that perhaps other businesses don't face in Australia?
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Rob Williamson

The biggest challenge that's probably common in a number of the sectors. So, we're in a couple of
different sectors. There is certainly the lithium -ion battery piece around dominantly for EVs. We're
not sort of in the energy storage unless it's a lithium -ion battery -based energy storage thing. But,
we're also quite engaged in sort of LED manufacturing as a raw material supplier into it through, be
it sapphire glass, or parts for LED phosphors. And then, thirdly, there's actually there's a fourth
tranche now, but the third one is semiconductors. So, both silicon carbide and gain on sapphire
substrate power semis. And then the fourth one is direct lithium extraction. We've just ~ developing
that market in sort of market discovery but using again our materials and all of those things are
leveraging the IP that's embedded within our business.

But to the question, each one of those has a lengthy, like Russian nesting doll circular reference of
qualification going on, and they can take a long time, and that's common doesn't matter which
industry you mentioned. Of those four that I've just mention ed. They all have that process. And of
course, then how does that link into funding which we've got another question about that a little

bit later, which | can sort of try and link that back, how to sort of navigate that one, but that's one

of the other bi g challenges that we all have. And in fairness everybody has that, like, it doesn't
matter where you are on the planet that's also a problem. But yeah, but we've got to work out how
to get through it.

Robin Griffin
Is there a solution on the way? | mean, are those types of facilities being built in Australia?

Rob Williamson

Yeah, so in terms of specifically around EV or lithium -ion battery technology, one of the challenges
because of the nature of the engagement you have with a customer is, they are very sensitive
about the feedback and the data that is collected as a result  of testing your materials. And the
reason they're like that is because if they get a really good result, they don't want anybody else to
know, because they see a competitive advantage. So, we can't publish that. So, we have to talk in
riddles with other cu stomers, which is a bit of a pain, and sometimes hinders the process of
convincing another customer to try a thing. Having the ability to do swift commercial, independent
test work with your material as a drop -in. To say, some kind of standard battery is s omething that |
think is absolutely mission critical to Australia's ability to sort of leverage into these materials,

these advanced, active materials, be they anode or cathode. And so, you know, if imagine a world
where | can just go to the battery testin g guys and go. Here's 1,000 bucks, a sample or 10,000
bucks, whatever it is, whatever the number is. And then, 2 weeks later, they give me some results
now, depending on the type of test work. It could be longer than, of course, but it's much more a
commercial enterprise just to do work. It's not so much a research exercise. It's a very specific. |
just need some test work that | can then use independently to share with other customers as to the
results of using our products in their application, whatever i t might be.
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Robin Giffin

Okay, well, let's talk about capital. Then, actually, next step capital. I'm struggling to hear some of
your comments, too. | just wanted to get an idea. Basically, it's a global problem. We know, for low
carbon, new tech generally struggles to raise capit al. I'm just wondering, interested in your views
on where Australia sits. Basically, how does it? How does it compare? Maybe start with you,
Stephen.

Stephen Grocott

Australia doesn't sit very well unfortunately. Andrew talked about needing to get your project or
technologies up through the technology readiness levels. You want to get it to the point where it's a
fundable project or a fundable technology. So, you've go tto go through your concept and pre -
feasibility and feasibility studies before you can get to a final investment decision. There's a lot of
discussion about what the government can do, and the government is doing a lot of good things,
and we've heard about that. But those good things are helping you get to the point of doing a
feasibility study. They get you to the point where you can enter the Valley of Death and they don't
help you through the Valley of Death, and Australia is competing with the rest of  the world.

So, you've heard the National Reconstruction Fund mentioned two and a half years from
announcement to its First grant that just occurred last week, two and a half years. It's a great

piece of legislation, a great setup, but it represents one fifteenth per  capita that the US is spending
in this industry. So, capital is a coward, it is going to go to the places where the risks are lowest, or
where the support is most. And unfortunately, that's a difficult situation in Australia, and it's our

fault because we're asking governments to pick and back winners. And when they do that the media
attacks them. We attack them. And it's a pretty difficult situation for government leaders to pick
winners because a lot of the winners they are going to pick are going to fail . So, it's a tricky
situation. | don't have clear answers, but let's try and copy what works elsewhere in the world.

Sylvia Tulloch
So, in terms of what works elsewhere in the world. | sort of straddle the photovoltaic and battery

sector which they work well together in all sorts of ways, and | think there's things we can learn
from the photovoltaic sector. So, | mean a lot of the earl y invention and proving of photovoltaic
solar panel technology was done in Australia by the Department of Telecommunications, now called
Telstra, who would never do the same thing again today. And we had the first factory making solar
panels for terrestria | use here in Australia, and then we let it all go to China. And what happened
in China was enormous government support and collaboration with Australian scientists going and
collaborating with them absolutely. And so that willingness for global collaborat ion, | think, might
be sort of a bit of a missing sector in batteries. At the moment. I'm hoping it's coming back in solar
to the benefit of Australian manufacturing. So, | think that's one piece of it, and that is so the
government funding. But the collab oration and the de -risking through international collaboration, |
think, might help that.
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And the other thing that | think helps a bit that I'm starting to see. | also work a lot in the startup
sector in business startup accelerators. I'm chair of the Canberra's accelerator program, and it
seems to me observationally that we're starting to see high net worth individuals and family offices
that come out of that sector. The it, the startup sector coming in and investing in our sort of
programs because they want to see decarbonisation. So, it's a whole different group of people
coming in. And we have to engage with them in a way that they understand and can support what
we're doing. So, it's, not necessarily starting, but more can happen. So, | think that we, particularly
on the resource side and also on the manufacturing side, have to open ourselve s up to the. It's a
different world, you know. And we have to be as innovative in in financing as we are in our science.

Robin Griffin

Yeah, very good point. | haven't managed time. Very well, so we are. And as | said, it was quite
short, so | was going to go to Rob and talk about how you got across the Valley of Death, but | think
you might have to share that with people at lunch. I'd lo ve to hear it. But we're going to need to
wind down, | think. But oh, has it changed? Oh, perfect. Okay. Oh, great, great, great. Okay. | was
working off 3 and a half. Okay. In that case, Rob. Humility. You don't have to be too humble when
you're talking.

Rob Williamson

So, do you want me to use the 10 min? No, no, no, Rob, this is the most important answer. Okay,
I'm really keen to understand the Valley of Death. Well, First of all, we never called it the Valley of
Death. | think that was maybe the First thing. Let's jus t like think of it that way. There's a few
elements to this, you know. We're an ASX listed business for what it's worth and we had a very
supportive group of shareholders for a long time. And you know, Sylvia just mentioned some family
office type people | ike chairman's list type guys and girls. And they've been extremely supportive of
the business for a long, long time, and they're still hold us today, and some of them have been on
the stock since. It was like one cent or 2 cents or something, but point be ing that the ability to get
to and demonstrate the technology at a genuine scale, which is the Stage One facility that we that
was fully funded by shareholders then unlocked critical minerals funding from the Federal
Government at that stage one facility t hat was an additional 15 million dollars non -dilutive cash
Grant. We deployed that. So, then we've ended up with this 50 odd million dollar facility sitting in
Gladstone. But after we'd already built and demonstrated our ability to execute a material project

for the scale of our business at the time and that was in 2021 when we raised that capital to do

that. But the key to that piece of the strategy was how it sort of de -risked the technology
significantly, because our USP is all in the technology, we have a technological advantage. And
that's something we've been relentless in making sure that that's what we're exploiting. Ifw  e're just
fighting, going into the Red Ocean with everybody else. There is no point in going in there. We are
focused on where we have a technological advantage in the market.

And then in relation to that sort of getting from Stage One to fully funding, you know, 560 odd
million dollar project. There's, you know, for reference, there's about 400 million dollars in debt
from the Australian Government. And then there's a bit more, some grant funding, and then the
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balance is about 180 million dollars in equity. That step, and that work we did with the Australian

Government, you know, NAIF in particular, and EFA on the National interest account via the Critical

Minerals Fund. I'm willing to take a bigger risk, right? Which is what we're looking for. And just to

Stephen's point the government has to make bets, and some are going to fail. That is absolutely

right, but we've got to be prepared to make them. But again, we're in that loop of qualification like

| was talkin g about earlier, where you know. How do you get an offtake when you don't have a

facility to produce the volumes and all that sort of stuff. So that's the circular reference we got

through that by extraordinarily deep understanding of the markets that we'r e in, significant amount

of engagement with multiple offtakers. And | think | shouldn't even call them offtakers. That's a

mining reference. That's problem number 2, right? Don't do that. But they're customers right, and

they don't give you an offtake. They buy your stuff because you're making stuff for them. It's got

nothing to do with the commodity that you're invol"
thing does something real |l y manufacturing lsusiness.dNeare mdiag ht ?2 S
commodity business. We're not a resource business. So, explaining that bringing the government on

the journey in this case our lenders has built comfort, built credibility with what we do. We're very

cautious about only doing what we say. And so that is what worked for us. | guess all | can say

about it. So yeah.

Robin Giffin

Yeah very good. And | wanted to just talk briefly about the sort of move further downstream. |
mean, you're talking about very niche product. That's great, a lot of talk about how far down, |

know we've got a couple of panellists who have been moving at le ast to the cathode stage and the
electrolyte stage, so just trying to get your feel. Perhaps maybe start with you. Andrew, just on
Australia. You know how easy is it?

Andrew Napier

| think it's been covered well already, and | think we have a real opportunity to realise more value
out of our raw materials. So, lithium metal phosphate has lithium, iron, and phosphate in it, or
manganese as well. All of these are readily available in A ustralia, all exported predominantly as
rock with huge opportunities to continue to add value. We are a relatively small country with a
relatively small demand in terms of, you know cells or packs or things like that. It's probably a
tough ask to say we can be competitive straight away in that space there's probably niche
applications for mining and the like. So, | think, taking that step to active materials like cathode,
active materials or anode active materials is certainly a good place for us to startt o realise some
value, but to think, to take a step all the way into cells. I think Adam covered this well this
morning. You would have to import all the materials to make a cell. If you want to do that in
Australia right now.

Robin Griffin
Yeah. And | suppose it's a little bit different. Gavin, isn't it different? Endgame in the energy
storage business, which makes a little bit more simple for vanadium electrolyte producers.
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Gavin Loyden
Yeah, well, we do have a real opportunity here in Queensland, because the beauty of a vanadium

flow battery is that you only need vanadium. You don't need the cobalt, the nickel, the manganese
or the graphite. These systems only require vanadium in the ele ctrolyte.

It is another Australian invention which again had to go offshore to reach real commercialisation.
That's a pity really. We went to the 40th anniversary of the battery invention down in Sydney a
couple of weeks ago. This is not a new technology. This is so mething that we're just getting back.
But you need to be close to the source of the vanadium to do that. But | think the whole approach
of a pit to product is what's enamoured government. They're in the grid here in Queensland so
they're going to need to b e the customers of these batteries or potentially offtakers of the
electrolyte itself. So, we do see ourselves going from the pit right down to electrolyte

manufacture. We probably won't go into battery manufacture. There's plenty of those out there o}

Robin Griffin
Plenty of manufacturers in Australia, you mean eventually?

Gavin Loyden
Yeah, absolutely. Some of those larger battery companies like Sumitomo and Rongke Power, and so

forth, are already looking to position themselves in Townsville for that very reason.

Sylvia Tulloch
There are already niche battery cell manufacturers in Australia, at least one, I think two. So, |

mean, it's the old story. If you're making smaller quantities, make really good ones with very niche
applications where they need you, and the advantage for u s as suppliers of materials into the
battery sector is that if there's a local manufacturing, then you've got a better chance of
interacting with that customer which is, Rob said, so important interact with the customer who
knows what they want to buy from you. So | mean, | think that niche manufacturing of batteries
and photovoltaics is really important for Australia, so that we can then underneath build the
bottom of the pyramid which is making the materials that suit their needs.

Robin Griffin

Very well said, we've got 5 min left. You've actually been good at offering some solutions, but | was
keen to get your view. We've got battery strategies which have been released recently, both at
State and Federal level, just keen to get - and maybe askthese two ways. One is do you think is
that going to make it easier for your business? | mean, are there things in there that really
accelerate development in your business the other way to ask this question is, is there one thing
that you would really like to see, that perhaps isn't in there. and maybe start with you? Actually,
Andrew. We'll go along the line.

73 )\./9

Advanced Materials and Battery Council




Presentations and Proceedings . 202 Australia
T Battery Day

Andrew Napier

So, this is, | guess, an important one for us. We've really benefited as a business from early stage
support so CRC bhid type support to develop our technologies both in lithium chemicals and in
battery materials. But to really traverse the TRL step from 6 to 9, we continue to need that support
from government. Private equity is looking to be de -risked, to come in to help out, and | really

think that that's an area that we are in discussion with government about. And it's an area that, if

we want to grow an indust ry in Australia from our own technologies its area that continues to need
support.

Stephen Grocott

I'll use QPM as an example. Our project's a 2.5 billion dollar project thereabouts, we have 1.4
billion dollars of debt conditionally lined up. We have 100% of the production already committed to
customers who have invested in the project. So, 1.4 billion of debt, great help from the Australian
Government in debt, provision through export finance, Australia and NAIF. Another 900 million
from overseas export credit agencies. What we lack is the equity. That's the investors who are
going to take a slice of th e project. Equity is very hard to get. The National Reconstruction Fund,
that I've already mentioned does provide some equity, but it is very small, so | encourage
governments to pick winners. Unfortunately, the resources minister out of 25 people in Cabin et is
number 20, the manufacturing minister is number 22. These are the people who we need to have a
large voice in Canberra, and large voices in Brisbane as well. So, pick winners and out of ten, seven
will fail, one or two will wash their face, and one w ill pay for the next 100, and that takes some
courage. So, if there's anyone here who's going to do that, | will vote for you, even if you pick a
loser.

Sylvia Tulloch
Look, I think that government's on the right track, but we all need them to be faster. We are

moving. We're working in such a fast-moving field right? And so the only encouragement. | think
what they're doing is good. Do it faster.

Gavin Loyden
Thank you. Yeah, I'll add to that. That's absolutely true. It's about moving faster, as Steve said, the

issue is how long it takes to get some of these grants through. There are big buckets of money
there but trying to access it is another story.

Equity markets are extremely tight at the moment, particularly for opaque pricings around things
like vanadium. It's another one that's controlled mostly through China and through Russia. So that
makes it very difficult for financiers to get their head aro  und that, the opaquecy of that market
and the pricing around these commaodities. Equity markets have a very short-term view, and got
very small amount of patience, and when you've got long duration projects such as ours its
challenging. I've been at this fo r 10 years already, so we've got quite a bit of way to go as well. But
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yeah, we have some strong support from our base, but they do get impatient over time, and we
need some of that government support to help us along that way, for sure.

Robin Griffin
Last word to you, Rob

Rob Williamson

I will just add that | can't stress enough with relation to the government strategies around this
piece is the technological advantage to compete internationally. That's what we've got to do. We're
up against, let's be honest, it's China mostly that have g ot 30 years on us, and that's what we're
facing. So just be very open to that.

Robin Griffin
Thanks very much, ladies and gentlemen, that is time, | believe. Thank you panellists very much.

Panel 3: Electrification of buses and trucks

Lex Forsyth Kirk McDonald Facilitator
Janus Electric Supercharge Australia Jerad Ford, Worley

e A

Summary of Key Points
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Janus Electric: Lex Forsyth

9 Janus Electric have introduced an innovative approach to electric tru cks with charging
stations and a software platform for battery swapping. They have 23 trucks operating across
Australiai ncl udi ng t he wor | do-goindtreickand kaset periermedover i ¢
2,000 battery swaps. The battery swap technology is efficient and can swap 620 kilowatt
hours in 4 minutes.

1 A different approach is needed to meet the 2050 transport targets. Currently , limitations
exist with OEM manufacturing capabilities and infrastruc ture.

M Microgrids and solar battery energy storage systems are goods solutions to meet energy
demands.

1 Community based energy systems and local production is critical to build a sustainable
industry in Australia.

1 For the local industry to grow, ¢ hanges in funding policy and increased investment is
required to support Australian innovation and local content.

1 The fleet is being upgraded to the latest battery technologies as they become available. The
industry needs to focus on next-generation battery chemistries.

Panel 3: Transcript

Quentin Hill

Next, I'd like to invite our panellists for the electrification of trucks and buses, and our facilitator

too. Welcome to the stage Dr. Jerad Ford who will introduce the panellists. Jared is the director of
partnerships for technology solutions at Worley, w here he focuses on companies, scale-up process
technologies for green fuels, and energy materials. He will introduce the supercharged panel to

haul us up to speed on the latest developments and requirements. Thank you.

Facilitator: Jerad Ford , Director 9 Partnerships for Technology Solutions, Worley
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Thank you. It's really great to be here. Thanks, Lynette, for the invitation. | think 3 years ago the

first Battery Day was eight of us sitting around a table video conferencing some people. So, we've
really uplifted the game here. This is great, great dis cussions today. It's great to be a part of it. So,
this session should be really interesting, because you can see it's hard not to see the bullish signals
around electrification of large trucks these days. Right? And | just wanted to give a couple
anecdotes to set it up. You see, you know, the biggest machines in the world being electrified, and
Fortescue writing billion -dollar checks. You see, and what may give you an insight into my personal
life choices. | spent a couple of days unpacking a financial mod el for a startup in Europe that wants
to crack ammonia into hydrogen for refuelling stations right? The business cases for these kind of
things are falling over entirely. The price for green ammonia is double, delivered, double what it is
for kind of grey ammonia. So, it's really exciting to talk about electrification of large vehicles,
because | see that trend sort of really quickening, and the alternatives not looking too well. So, I'm
really pleased to have you, Kirk, and you, Lex, to talk about this. Wo uld you just please quickly
introduce your companies for the crowd, and maybe in a couple minute or two each, and then we'll
get into the questions.

Kirk McDonald, Project Manager, Supercharge Australia

Lex is far more important than | am, so I'll be really quick. I'm the one Australian employee of a
global not -for -profit that does clean tech startup support. It's called New Energy Nexus based out of
California. It used to be the California Clean Energy F und. There's been some talk here of how
other places do innovation in California which my organisation delivers and has done for the last 20
years. Amongst many other things we do, Cal seed and Cal test bed. As a startup in California, you
can receive a million dollars US in cash and services. The first tranche is, | think, up to now,
$250,000 US. With a good idea and a demonstrated capacity to deliver. So, you can eat on that.
You can maybe support a family while you're growing your startup. And that's all coming out
through ratepayers funds in California. So, it's still the same metric, probably worse than 7 in 10,
failing along the way. But unless you spend the money you're never going to find out. So, | fully
endorse that point about having a go making s ure we are firing on all cylinders about supporting
that early stage innovation in the full knowledge that most of it won't succeed. But until you do

that you're just not going to find the winners. So we're in partnership here with a company or
another not -for -profit called Energy Lab doing Supercharge Australia to support startups in the
lithium battery value chain. We're up to our second Innovation Challenge which we just finished
two weeks ago, and the theme of that, after looking very broadly across th e value chain, in our
first challenge was particularly focused on EV retrofits, and particularly on commercial vehicles and
Lex was good enough to park one of his prime movers out the front of our facility at UTS in Sydney
to help us support the awards eve nt. We had a lot of fun. There is a huge, huge, huge, and perhaps
uniquely lucky country style, Australian opportunity for us to do retrofits at scale and massively
bring forward battery demand. Then you'll take a good chunk of it.

Lex Forsyth , CEO andFounder, Janus Electric
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Hi, everyone. I'm Lex Forsyth, the CEO and co-founder of Janus Electric. We build electric trucks,
we build batteries, we build charge stations. And we have a software platform that works as an
ecosystem that allows everyone to participate, so that we have an open source around batteries as
a service. We don't plug anything in to charge it. We swap the battery. Just to give you a little bit

of facts. We've got 23 trucks out in operation around Australia. The heaviest electric road going
truck in the world i s here operating in Australia 215 tonnes gross combination mass. Operates over
in WA with one of our great customers, Cube. We've done a little over 2,000 battery swaps now but
most of you probably haven't heard about us, and that's the problem that we hav e, and we face in
Australia is as a technology developer. All this has been developed locally here in Australia with
local engineering imported components, because we can't source that here. But what we don't
realise is that there is no chance. The transpo rt industry is going to reach the 2050 target if we
don't take a different approach. The OEMs have a 5% manufacturing capacity for the fleet. If you
look at Australia, that's just over 25 years just to convert the class eight trucks. So, our trucks that
deliver our groceries, food between capital cities, involved in agriculture mining. It's 25 years if we
start today and that's not happening. So there needs to be a different approach. And we've got to
look at different opportunities. And there's a whole cir cular economy about being able to convert a
vehicle that has done a million kilometres. So that's what we're here to do.

Jerad Ford

Thank you for that introduction. | really appreciate it. And, Lex, I'll ask you the First question. Just

as an anecdote, there's something like 35 or 40 thousand,100 ton haul trucks running around in

Australia that are kind of not on the radar of the OEMs, but the you know, the end users the RIOs

and the BHPs need those things converted, so there's an opportunity to actually turn them into

giant Priusds. And that that business is something
a billion -dollar business so the opportunity is massive across the board. So can you just share some
advantages about your approach versus kind of new EV. | think you already alluded to it. You just

can't get the new EVs fast enough. But please allude to that.

Lex Forsyth
Well, the big problem is if you've got a fleet like Cube Logistics here in Brisbane. At the port of

Brisbane, they have 250 trucks working out of a depot. If you go to all Plugin they've got a problem,
they can't get any more power to the port of Brisbane for 3 years. So, all of a sudden you've got the
delay of the infrastructure. But then, if you're trying to plug them in how do you get a demand at

the end of a shift to plug 250 trucks into putting 600 kilowatt hours each? It's physically impossible.
We've got to think of things differently where we're using micro grids with solar battery energy
storage systems where you have that availability to either have plug -in or battery swap. And one of
the reasons we went with battery swap is we've got the fastest ¢ harger in the world. We can do 620
kilowatt hours in 4 min in a truck. That's how long it takes us to swap our battery. Our batteries sit
and waits for the truck. Our batteries can last anywhere from 12 to 24 to 36 hours, depending on
where the truck's ope rating and the battery recharges in 4 hours. So, it's about thinking of our
energy systems differently. Look at microgrids. Bring it back to community based. | don't like the

talk about transmission. | think transmission is a waste of time, because the los ses in transmission
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lines is huge. If you come back to where the energy is being used, and we can do rooftop solar.
There's a lot of opportunity for us to get the low hanging fruit and by converting vehicles we're
creating a market for batteries here in Australia where we can actually value add to our battery
chain. That's the simple part to it.

Jerad Ford

That's a great answer. | appreciate that. Given Kirk, your recent innovation competition, and what
you're seeing in the market, | just wanted you to give us an example of recent innovation that you
think is really impactful for this market, or something th  at the audience needs to hear about. And
you alluded to it yesterday a little bit in your email.

Kirk McDonald

Oh, there's lots. The audience looks a little sleepy after morning tea. Any recreational toy

hobbyists here, any jet skis powerboats any owners of those. I'm in Queensland, come on,
somebody's got a jet ski. There's one. How much? How many kilowatt hours w ould you put in a jet
ski do you think if it was electric? | can tell you the answer. So, one of the startups in our challenge
does marine retrofits. They've got a product today for marine outboard motors. Anything up to

about 50-60 horsepower. They just d emonstrated to surf lifesaving Australia, who've carved out this
ridiculous exception where they're allowed to keep running two stroke outboards so that we can
have Lifeguard races out on the water. You know. Wonderful. But let's do things a bit more cleve rly
than having fossil fuel powered sponsors on our nippers uniforms. Let's have electric boats out
there. Let's do retrofits on them, and then when it comes to jet skis, which is their next project.

Any Kawasaki jet ski over the last 20 years can be retro fitted. It's 20 kilowatt hours you'd put in it,
and that'd give you about an hour and a bit of runtime at full speed which, if you've ever been on a
jet ski is more more, more than enough. So that's a bit more than a powerwall, right? How long
does a jet ski spend in your garage? There's a jet ski owner quite a lot, maybe as much time as a
Powerwall does. Why would you buy a Powerwall? Why wouldn't you put a jet ski in your garage and
do vehicle to home on it. And then once or twice a year, you take itout  and have a bit of fun with
it. We're not thinking about these different ways of running an energy system properly. There are

so many contingent benefits on doing this differently and doing it really well. And a lot of the
problem here is the hearts and min ds solution in Australia. We're very, very cautious about the
change. We had all of that, to be honest bullshit, I'm sorry, spun at us several election cycles ago
about ruining the weekend. My God! This saves the weekend. You can run your campsite off your
Ute. You can run your electric jet ski as your power backup for your house. There's a lot of fun we
can have with this in Australia, and that just then spins all the way back up to this wider retrofit
opportunity and getting Australians to think different |y about the fact that we can do this, we can
do it ourselves. We can be first in the world about it and win at it.

Jerad Ford
So to both of you, then I think this. You're sort of hinting around the edges here. What specific
policy or industry changes do you want to see to accelerate this transition?
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Lex Forsyth
| think it's pretty simple tax what you don't want, and fund what you  do want. The NRF, is a

challenging beast to try and be in with funding. And if we actually want to see innovation, stay

here in Australia, we've got to invest in it. If we want to see it picked up here in Australia. You

know, ARENA hands out wonderful grarts. But you've got to look at what is the amount of
Australian content that's within that grant. And it needs to become part of that. So that we

actually start to build an industry here that we can all invest into. That's where | think the policies
need to start to change is around how investments are being handed out. How grant money is being
handed out. We've got to have Australian content in our grant funding. Otherwise, we're just
building a bigger economy overseas.

Kirk McDonald

Oh, yeah, it's really important. Again, we're just a little quiet and slow about things. There used to

be a thing called the World Trade Organisation that people listen to. But we've spoken about the
Inflation Reduction Act. We've got similar policies in C anada. We've got similar policies in Japan.
China's a mission driven economy. They just put a 5 year plan out. They do 5 year plans goes in
advance, and then they go and do it, and we've all seen the footage, or some of us have been lucky
enough to see how they run their industrial development in person. | think you have. So, local
content provision was something that we shied away from. Minister. Ayes is now, looking at that

very deeply, | think he's going to be the minister in charge of delivering Future  Made in Australia
once that gets through Parliament properly and local content pleasingly, will finally be a big part of
that at Federal level, because it's really important. But | think otherwise. Somebody else said it
earlier, go faster, support local ma nufacturers. Support you know, don't support the old things.
We've got an ICE industry that's in collapse at the moment. There's 40,000 mechanics short for the
ICE vehicle industry in Australia. Are we going to fill that really? Who's going to train up 40, 000 kids
to service ICE vehicles? Why would you do that? Why not train them to do electric vehicles and
make the electric vehicle transition happen faster? And you could do that with retrofits? We called

in this challenge for retrofitting half the Australi  an vehicle fleet. That's 10 million vehicles at the
moment. Our ambition is 65 -gigawatt hours of storage for ESS by 2030. If you did, half the
Australian vehicle fleet, that's 1.3 terawatt hours of storage. Now we're going to buy those

batteries at the mom ent our choice appears to be to buy them in vehicles that we import. Why not
put them in vehicles that we retrofit here? And then, you know, | hear a lot of people say we'll

never get to sell production in Australia. | don't agree with that. But I'm notth e person that's going
to put down the 8 billion dollars for the first cell factory. What | can do as a startup support
organisation is throw a lot of innovation out there of people who could consume that production,

that offtake. So, we can createtheoppo rt uni t y. Big capitalsd6 got to co
it. But let's not forget we're not helpless. There's 4 trillion dollars of superannuation funds sloshing
around in the Australian economy. Mostly not actually in the Australian economy. Our stock

market's not big enough for it. It's mostly overseas in property developments. Terrible investment if
you ask me. Bring it back. Give us reasoning to come to bring it back.
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Jerard Ford

So to both of you. Just last question, | study innovation. | did my Phd here at UQ, actually studying
innovation. And | know pretty clearly the best technology does not always win.

Also, I'm not hearing huge innovation problems from either one of you in terms of like core battery
chemistry. Is there anything standing in the way, or are we optimised enough to be able to give
customers what they want by swapping over their ICE and givi ng them a battery electric vehicle?
Are they going to be happy with the performance of that at this point? Do we need to do a lot more
to fix that?

Lex Forsyth
Look we've got happy customers. But | think the big thing about it is battery chemistry is changing

so quickly. One of the things our fleets love about our solution is that it's a battery swap. So as new
chemistries come available. They're not wedded to th at chemistry that's fixed to the side of the
truck. They get the latest technology as it comes available, as we release new packs. So, they see
it as a great way. And | think there's a lot of advancements coming, and | applaud the battery
industry here. lo ok at the next technology. Please don't replicate LFP, here. That's already been
done really well, somewhere else in the world. Let's look to that. Next, let's look to the next
generation. That's where we've got to go.

Kirk McDonald

So, the company that won the Innovation challenge was a software company, actually. It's a
company called Kudo. The principal of that company has been writing control system software for
vehicles for about 10 years through Bosch, through C-Electric, and no w, in his own business. He's
got a team of about 8 people doing that. And his insight was that most of the retrofit startups, and
this is not just in Australia, this is globally, have failed because they don't really understand the
cost of delivering softw are over a long period of time. You might get your first phase of software
built but then you've got to support it, and you've got to provide a credible solution for years on

end to customers. Good word customers. That are used to expecting a service that' s supportable
and maintained and warranted, and all of those things over the long haul. So, his innovation is a
long-term, supportable software solution and component stack that can make the retrofit of
anything from a delivery truck or a class 8 prime mov er, EPCA's haul trucks in Western Australia
which | sat in, which are awesome, and a quiet mining truck is a thing to behold, to marine
everything. The whole stack, the software bit is completely de -risked. So, we're going to take him
to California and rea lly blow his mind about how big innovation can get. And we really want to see
just that raised ambition in Australia.

Jerad Ford
That's outstanding to hear. Let's give a hand to Kirk and to Lex. | really appreciate your time today.
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Queensland University of Technology: Melissa Nikolic

The university is committed to fostering the Australian battery industry across the entire
value chain.

QUTOs energy resear ch -emisswohtactinelsgies grototypirg pndn g
testing battery cells, and deploying large -scale batteries.

Key achievements encompass the establishment of the Queensland Energy Storage
Technology Hub (QuestHub), and the Advanced Battery Facility.

Support for significant partnerships such as with Lava Blue and engagement on the
Australian Battery Industrialisation Centre initiative

QUT is |l eading the O6Miner al s garnered20 railloaint s 6
investment and 85 partners across Australia. Outcome of the bid to be announced in the
New Year.
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Quentin Hill

We are thrilled to be joined by Caroline Stott from The University of Queensland, and Dr. Melissa
Nikolic from QUT, to tell us how universities can help grow our sector. We've already heard that
some of the technology being developed comes out of our university sector. Caroline is Associate
Director leading the Energy Transitions portfolio within The U niversity of Queensland's Strategic
Partnerships Team, and Melissa leads QUT's Industry Engagement for the Critical Energy Minerals
and Energy Storage Portfolios including Quest hub, a cornerstone of the Queensland Battery
Industry. Both have impressive commercialisation and collaboration experience and records, and it
is no accident that they bring that collaborative spirit to this address to discuss the importance of
university sector in building our supply chain ecosystem. Much of our commercial success has been
born or facilitated by our world leading research sector. Welcome, Caroline and Mel.

Ms Caroline Stott, Strategic Partnerships, The University of Queensland

Thank you, Quentin, and it is great to be here today with everybody.

AMBC Battery Day:

Universities supporting sector development

Caroline
Associate Director (Energy Transitions), Strategic Partnerships

So, asQuentin said, my name is Caroline Stott from the Strategic Partnerships team.
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I'd first like to begin by acknowledging the traditional owners of the lands on which we're meeting
today and pay our respects and honour elders, past and present as we walk together on the path to

reconciliation. Now | think what we'll do today, I've prov

ided a bit of a higher -level overview of the

role of universities, which | think will then dovetail nicely into what Mel is going to present to you.
But I first wanted to give a little bit of context as to why we have teams like my team, Strategic
Partnerships and Mel's team, Industry Engagement at the university. Our teams are designed to be
the front door for government and industry engagement. We recognise that we are terribly difficult
organisations to navigate. I'm sure many of you have had frustration s trying to find equipment,
infrastructure researchers, and figure out how to engage. And in an ideal world we try and make
that easier. So, within our portfolios, there's a core focus on supporting advanced materials, both
the critical energy transition m inerals and strategic materials, as well as battery energy storage
value chains.

So, development, deployment and integration of clean energy technologies is a critical element of
both decarbonisation policies and industry development priorities in Queensland, Australia, and

globally. I n the past

year s

wan®d strategissea@ass statesnapdr 0 U S

territories and at federal levels that are designed to support this. These are driving new economic
opportunities in priority regional hubs across this state and others, and there are common themes
throughout - and these include supporting industry to innovate and commercialise technologies,
driving investment and supply chain growth, positioning states as preferred suppliers for domestic
and international markets, strengthening economic resilience, supporting onshore manuf acturing
and sovereign capabilities, and the skills of the future workforce.
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Now that is a lot to bite off. And so, what | would like to focus on today is the first theme around
innovation. And specifically, how universities can help with this, and it dovetails really nicely into
the final comment that Lex made in that last session around looking at what is coming in the
future.

Innovation

Source: Tim Kastelle | Build Autonomy & Impact With Ideas

And so, this is focusing on innovation, and | must acknowledge that I'm taking inspiration from
Professor Tim Kastelle, who's the director of UQ's Andrew N. Liveris Academy for Innovation and
Leadership, and the author of many publications and articles in the innovation management space.

And so, back to innovation. It starts with a new idea; the lightning bolt. What if we could do this?
Followed by the hard work to make it real. And this is where the monkey wrench comes in; hours,
time, commitment to actually figure out how to do this. And  then, finally, that will create or
unlock value for all of our stakeholders. And that last piece is key. So, where we often come
unstuck, we've got the first two, but there isn't enough thought to given to, or there's a lack of
understanding, of the value creation element, and how that applies to the various stakeholders
involved in our projects. So where do universities fit, and how can universities support industry and
government partners across the entire innovation process?

Universities have come a long way in the last 8 to 900 years, and they've evolved to be centres for
ideas, knowledge, creation, and research, for the benefit of industry and society more broadly. And
now universities need to rise to the challenge of suppor ting partners and the transformation to a
decarbonized global economy to meet net zero targets including those contributing through
progressing the battery energy storage value chain. And so, this is where universities traditionally
come into the picture. This is the innovation loop highlighting the core skills and processes that are
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needed to work through uncertainty, build innovation, capability, and underpin a successful
innovation effort. Everyday idea is costly - time, effort, goodwill - and universities provide the
foundation upon which to iteratively test, explore, and learn so  as to validate value in advance,
minimise risk, and not just build, launch, and hope for the best. There are many ways in which to
partner with universities, to work through your individual innovation loop and the broader
innovation process, for example, t hrough competitive research grants direct contract commercial
research and bespoke funded programs where you connect with State or Federal Government
initiatives. We've heard this morning about the Minerals to Megawatts CRC bid, which UQ is
supporting, tha t if awarded is one platform that will enable universities to support industry and
government innovation efforts. Another example is the $200 million Resources Technology and
Critical Minerals Trailblazer, which UQ is a partner in with Curtin and JCU and m any industry
partners. This federally funded program, awarded in 2022, is designed to transform the way
industry, universities and researchers work together particularly through the University
Transformation pillar. This includes exploring and understandin g value creation as an input into
commercialization planning. Now, these are two brief examples that demonstrate how universities
have dramatically evolved their thinking in a relatively short period of time and continue to do so
in order to support the in novation process of their partners.

And now what I'd like to do is change tack slightly and think of it from a university perspective. So,

in the rapidly changing environment that we as universities find ourselves in, we need to think
innovatively about our own approach. And this is where we actually need your help as industry and
government partners.
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So, taking UQ as an example, if we consider UQ research facilities and infrastructure that support
the various components of the battery energy storage chain, it is a very busy picture that has been
developed over years. We have numerous centres that host infrastructure and equipment across
each element of the value chain and trying to navigate or coordinate across these can be very
difficult. So, this is from mining and processing of raw materials right through to reuse and
recycling, and the state -of-the-art facilities and infrastructure that support activities. And this is
just a selection of some of the physical infrastructure. It doesn't even begin to cover all of the
centres, institutes and faculties and the researchers themselves that have the experti  se, and the
professional staff that actually support all of the initiatives that are run through these centres.
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And so, if you then consider the location of facilities and infrastructure, we see these as being
grouped and also co-located across our campuses. We're trying to make ease of access for industry
partners clearer and easier to understand. We see this group ed across Indooroopilly, Long Pocket
and St. Lucia, and for those of you not familiar with where we currently are right now in St. Lucia,

wedre here where the UQ Materials Performance,

Manufacturing and Fire Engineering labs are currently all based in this building.

So, the question | have is how can we, as a university, work towards innovating our own model for
engagement, access to our researchers, our facilities and our infrastructure in a way that  supports
the collaboration that we are undertaking with our partners, industry and government, that creates
value for all. And we have success stories. We have examples like Pure Battery Technologies, GMG,
Zeotech. But surely there's more that we can do to innovate our model and support value creation.
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UQ Battery Value Chain

Ensuring a connected and coordinated manner to achieve access to scale, and early mover advantage to capture demand and attract
further investment for commercialisation
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And so, one approach is to consider the enablers to facilitate industrial development and grouping
activities to progress critical path R&D and prototyping to accelerate the innovation and
commercialization process. And this slide is something that | co -developed with an industry partner
to get a feel for what they're looking for, so that we can then translate that back into our own
university. So, looking right to left you've got connecting components to progress the entire battery
value chain and this enables the development of battery technologies from a fundamental level
through to manufacturing and ultimately closing the loop. Another approach is to consider the
enablers within a specific thematic area. So, looking within, say, minerals processing, how do you
actually create value within that one area advancing a theme or component development rather
than working across the whole system. Another approach would be to say, great, this is the
infrastructure technology side of things but there's a whole othe r area. How do we consider
engagement and the contracting processes, regardless of the approach across this value chain. How
do we streamline mechanisms for access? Another approach is what's missing from this picture. If
we're forward thinking what's comi ng that we need to be prepared to explore now as a future
opportunity? How do we build on the current facilities and infrastructure that's on offer to meet

your emerging needs? How do we understand user demand for facilities and infrastructure? How do
we keep pace with change? And how do we do all of this while bringing in a human -centred element
as well, communities, transition, workforce modelling, policy and permitting - how do we also
incorporate that when we work through this? And so it comes down, in my opinion, to
communication. All great partnerships require two -way communication to set expectations,
articulate challenges, and to find what value creation looks like fora Il

And so, on the one hand, let's understand what we have and where it fits with partners and their
needs to support their own individual innovation process. And then, on the other hand, as a
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university, let's innovate ourselves to optimise access to research, knowledge, infrastructure and
equipment. So, let's innovate to streamline contracting. Let's innovate to reduce the cost of pilot
scale and proof of concept production through access to ¢ ommon user facilities. Let's innovate to
achieve co-designed tailored solutions to complex commercialization challenges and knowing how
universities can support partners as they work through their individual innovation loop and the
broader innovation proce ss. And knowing how universities themselves can then innovate to ensure
relevance and value in their supporting role will bring us all closer together to achieving our shared
goal of progressing the battery energy value chain.

And so universities are reaching out, eager to collaborate. The message I'd like to leave with you
today is let's keep communicating. Let's keep innovating on all fronts and together, let's all unlock
value for our stakeholders and our broader communities. Thank you.

Contact

Caroline Stott
(Energy Transitions), Stralegic Parinerships

Dr Melissa Nikolic, Industry Engagement, Queensland University of Technology

Thank you, Caroline. I, too, would like to start by acknowledging the traditional owners My name is
Me | Ni kolic, and I l ead industry engagement for QU
storage research portfolios.

QUT

Critical Energy Minerals &

Energy Storage Portfolio '

Dr Melissa Nikoli¢
Senior Manager, Industry Engagement (Energy Transition)

0466 248 088
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QUT is fostering the growth of Australian battery industries

. Development of low Support & service Vertical integration of chemical
Refining to emissions techniques for Qld provision for i p ing with
Chemicals minerals to battery grade analyfics & manufacturing to reduce

chemical precursors. characterisation. production costs.

Safety and performance of lithium-ion

R&D support up to pilot-scale batt |B} material thod Testing and qualification
level for manufacturing of E"Yaﬂr;od}emm;n('f = to assist R&D and enable
bbattery active materials. § market entry.

Electrolyte for V & Fe flow batteries.

- Enhanced performance and safety LIB Certification of lithium-ion & other
Cell Prototyping and pilot scale cells for mobility, residential and large- emerging battery cel fypes fo
Manufacturing m““"‘::?g;ﬁ]%ggm’sm Bk scale energy storage applicati nergl A .
) Fe & V battery flow cell stacks. transport & use.
Turn-key battery system solutions, ‘industry . = Destructive battery pack testing capability to inform
Battery Pack incubator spaces allowing for co-location _Access for industry pariners to capital increased safety designs & improved fire mitigation, train
Assembly and cross training with universi ety deﬁoﬁlﬁgﬁggﬂiﬁew Gers & inform 1 v ]
specialists. pac g P 9 Standards.
. Provision of accredited cerification (a] ion & of Optimised i i E
Ir;_’t:gratlog, ices to ian & international high-TRL large-scale long- of energy storage Py jeliiced g I ufpowe;n
rvice use and transport standards for duraficn energy storage systems with H S
Maintenance battery modules, packs & complete solutions in on & of-grid renewable energy "ml gjl';'g" HELE 9""‘"‘;"““""
systems. microgrds. generation sources. . SELE

Office of Industry Engagement, Business Development Porifolio

I'd like to start just by giving a brief overview of our capabilities. But | can't help myself, because

it's been such an amazing year to just show some snapshots of some key highlights that I thought to
share, that have happened, you know, within our port folio at QUT, in terms of visits and strategies
being announced, and, of course, just putting a spotlight on some of our partnerships as well.

So, at QUT, I think it's safe to say that we are very passionate about fostering the growth of
Australian battery industries. And what I'm really proud of is the breadth of which we do this right
across the battery value chain. So going all the way from de veloping low emission technologies to
extract high value minerals from different feedstocks. Whether that's waste or from different ore
deposits. We're able to prototype pilot scale battery cells and test them, validate them. And we've
heard today how impo rtant that is to receive investment, to get that testing done by an
independent provider to see how they actually perform. And then all the way through to
demonstration and deployment of large scale and late stage TRL batteries, to see how they
perform und er real world conditions. So, we sit all the way across that the value chain.
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And | guess what | wanted to do is also highlight, the Queensland Battery Industry Strategy, which
was announced earlier this year from our facility, an incredible achievement.

Queensland Energy Storage Technology Hub - QUEST Hub

= ~$50M total project value — cornerstone action of the Queensland Battery Industry Strategy

= World-class energy storage research facilities in support of battery industries

g:::;snlgeﬂndt = Focus on battery materials/components/systems research, development, testing and safety

- Redox flow battery testing and qualification <« Dedicated industry incubator spaces for

laboratory enabling research and industry partners to work with QUT staff to
development on vanadium and iron-based develop prototyping and pilot-scale
electrolytes from Queensland mineral manufacturing capabilities for translation to
resources large-scale commercial operation within
» Lithium-ion battery (LIB) cathode active Queensland
materials made from Queensland vanadium, « Generation of a destructive batty testing
iron and phosphate precursors facility in collaboration with QFES located at
» Development of membranes for enhanced Whyte Island Live Fire Campus
safety LIBs and redox flow batteries to » Training and graduate programs in battery

enable domestic manufacturing of this critical energy storage and clean energy practices
battery component

Office of Industry Engagement, Business Development Portfolio
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A key part of that strategy, the cornerstone of that strategy, is the Queensland energy storage
technology Hub. And I'd just like to acknowledge Associate Professor Joshua Watts and his research
team that leads all this amazing work. So, this is a 15 milli on dollars investment from Queensland
Government to QUT. And we're also supported by our industry partners to uplift our capability and
capacity to more support all these amazing industry partners doing this great work to, you know,
make a battery industry happen. This supports the redox flow battery industry & the lithium -ion
battery space. Obviously, we're uplifting all the testing that's required having space for our industry
to come and collaborate with us and obviously skills - a big one. Also doing a lot of work in that.

Australian Battery Industrialisation Centre

v' Queensland Battery Industry Strategy will help
deliver the Australian Government’s investment of
up to $100 million in an Australian-Made Battery
Precinct in Queensland

v' Hub for innovation and collaboration, link academia
and industry to drive R&D, and support

_ commercialisation activity

| | R Develop battery specific education, upskilling and

é " S e
T e reskilling programs.

Office of Industry Engagement, Business Development Porifolio W

And I think we've heard a little bit about this one today. The Australian Battery Industrialisation
Centre. QUT, along with four other universities, of course, UQ has also been a part of this, has

been working closely with our colleagues at Queensland Government to help put forward a business
case so hopefully, we'll hear more on that soon. But this is, | think, what we've heard today is really
a critical part to accelerate Australian battery industries, be able to have commercial testing,

battery testing s ervices available in Australia, and of course, uplift in the research support that can
be provided as well to help the industry.
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So, we've talked about Quest Hub. So, it's what we say is our emerging facility. So, it's being fitted
out at the moment. | just wanted to take a moment just to acknowledge we've also got the

Advanced Battery Facility. So, Quest Hub is sort of uplifting wh at we have at ABF. And what | really
like about this is, it's again, you know, that whole value chain where we can take the critical

minerals value, add to those, test them in a battery, and give those results back to really help
accelerate the technology development of battery technologies.
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