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ABOUT 
FEnEx CRC

Future-proofing 
Australia’s energy 
exports through 
industrial-scale 
innovation

The Future Energy Exports Cooperative 
Research Centre (FEnEx CRC) is an 
Australian not-for-profit organisation 
striving to future-proof energy exports 
through industrial-scale research and 
innovation. Established in 2020 as a 
research-driven charity, the organisation 
also delivers education and training, 
evidence-based advice to inform the 
development of government policies, 
testing facilities and PhD scholarship 
opportunities. 

Through research and innovation in 
LNG and Hydrogen, the FEnEx CRC will 
help Australia remain at the forefront of 
energy provision internationally. 

 

FEnEx CRC brings together industry 
partners spanning the entire supply 
chain, innovative research universities and 
international participants to collaborate 
on the development of a sustainable 
energy export industry. It works to bridge 
the gap between industry and academia 
to facilitate and fund, cutting-edge 
industry-led research. The CRC aims to 
navigate the demands of the industry to 
maintain growth and affordability while 
also addressing the desire for substantial 
emission reductions. 

The CRC’s network shares knowledge, 
exchanges ideas and challenges 
at monthly colloquiums, offers 
micro-credentials and professional 
development, and participates in public 
forums, webinars and panels. 
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Vision

Chart a path to zero 
emission energy 

export from cleaner 
LNG to green 

hydrogen

Mission

Future-proofing 
Australia’s energy 
exports through 
industrial scale 

innovation

Values 

Collaborative, 
Innovative, National 

thought-leader, 
Commercial focus, 
Respected, Energy 

Security 
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Project participants

At a glance

$40m
Commonwealth 
contributions

50
Projects

7
Commonwealth 
milestones achieved

$166m
Cash and in-kind 
contributions

26
PhD students

251
Project team members

508
Conference, monthly 
colloquium and 
workshop attendees 

10
Years of funding

3 State 
Governments

Australian 
Universities  7 International 

Universities  5Industry 
partners19

ABOUT FEnEx CRC
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CHAIR’S REVIEW

The key results of the year have been:

• 100% Commonwealth milestone 
delivery.

• 100% participant subscription.

• Highly successful conference 
showcasing work completed, 
underway and planned.

• A full engagement program delivered 
including industry workshops, 
colloquiums, and presentations.

• A portfolio of 50 research and PhD 
projects approved and in progress.

It has been remarkable to witness not 
only the significant progress Future 
Energy Exports CRC has made in this 
last year towards its vision and goals but 
also the heightened attention we have 
received from all sectors as we chart a 
viable pathway from LNG to Hydrogen. 
The concept to future-proof Australia’s 
energy exports, while understood on a 
broad basis, requires a sustained effort 
on multiple fronts to drive to success. 
Clearly our Future Energy Exports CRC 
is well positioned to work in areas such 
as technology, policy, thought leadership 
and orderly transition to name but a few.  

Having the structure, organisation 
and participant cohort in place at the 
beginning of this financial year we were 
poised to progress towards meaningful 

outcomes. 
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The rate of change in the energy 
landscape has significantly accelerated 
in this past year with global events and 
a new federal government reshaping 
future expectations. Maintaining a rational 
approach and matching aspirations to 
real solutions are crucial to delivering the 
best ultimate outcomes for the planet.

• Through our Market and Sector 
Development Program we build 
awareness of global technology usage 
and the direction of energy generation 
to shape research and guide 
regulation and policy development.

• The Hydrogen Export and Value 
Chains Program continues striving 
towards the most probable solutions 
to low to zero carbon energy 
production, storage and transport.

• Our LNG Export Value Chains stream 
remains crucial to providing the 
stepping stones to minimise emissions 
in the LNG industry today through an 
orderly transition to Net Zero emissions. 

• The Digital Technologies and 
Interoperability Program continues 
to forge pathways for the highly 
integrated operational systems 
needed for new energy.

We embark on the coming year with 
a strong organisation and a strategic 
portfolio of projects. The most critical 
factor for success is the strength of our 
partnerships. Collaboration enables us 
to tackle the extensive challenges of 
moving to alternate energies in a way 
that best serves our environment. 

Thank you to all who’ve given up time, 
who’ve engaged in a collaborative and 
selfless way and who’ve added your 
intellect and knowledge to progress our 
aspiration of helping lead Australia to 
a future where our position as a global 
energy exporter in a Net Zero framework 
is maintained. I thank the FEnEx CRC 
Participants, management team and 
board for their collaborative efforts and 
achievements to date; we look forward to 
working with you all in the coming year.

Mary Hackett 
Chair 
FEnEx CRC

CHAIR’S REVIEW

The Path Forward 
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CHIEF EXECUTIVE 
OFFICER’S REPORT

In 2021-22, the Future Energy Exports 
Cooperative Research Centre (FEnEx 
CRC) accelerated from its establishment 
phase to full operating speed. We 
welcomed eight new Participants 
keen to contribute to the mission 
of decarbonising Liquefied Natural 
Gas (LNG) production and growing 
Australia’s use and export of clean 
hydrogen. The capacity of the FEnEx 
CRC management team was increased 
as we welcomed Rochelle Gunn into the 
role of Project Manager, Shari Owen as 
Executive Assistant and James Bowie 
as Communications Lead. This support 
became essential as we ramped up the 
portfolio of CRC research, launching 
13 new projects and welcoming 21 new 
PhD students and research fellows. 

Stakeholder engagement ramped 
up through monthly FEnEx CRC 
colloquiums with some truly excellent 
presentations delivered by industry 
leaders and experts. The online 
attendance numbers combined with 
the feedback received following many 
of the presentations demonstrated 
a substantial level of interest in the 
topics covered. Three well-attended 
workshops for FEnEx CRC stakeholders 
were held through the year, covering 
IP Fundamentals, Methanation and CO2 

Utilisation and Fugitive Emissions of 
Methane. Prioritised research topics 
identified through these latter two 
workshops are now being developed 
into project proposals.

A highlight of the year was the inaugural 
FEnEx CRC Conference held in Fremantle 
over two days in June 2022. This first 
real opportunity to bring the FEnEx CRC 
community together in person really 
brought home to the packed venue the 
importance and quality of the work the 
CRC has begun. Grant King, Chair of the 
Climate Change Authority, set the tone 
for the conference with a tour-de-force 
keynote presentation covering the 
Low-emission Technology Roadmap. 
One of his key messages resonated 
strongly with the FEnEx CRC audience 
as it went straight to the heart of our 
organisation’s Vision and Mission:

While Australia can reach its 
2030 decarbonisation target 
with existing tools, new 
technologies that have been 
de-risked and demonstrated 
at industrial scale will be 
essential if we are to reach 
our 2050 goal.

Mr King also emphasised the potential 
value of the FEnEx CRC research projects 
already underway and strongly encouraged 
us to keep growing the portfolio.  

The valuable outcomes now being 
produced by the FEnex CRC at such 
an early stage of its development are 
extremely pleasing to see. Six research 
articles in peer-reviewed journals were 
published during the reporting period 
including a major review of hydrogen 
liquefaction technology. Papers arising 
from the 2021 milestone reports on 
helium recovery in Australia and closed 
carbon cycles for cost effective exports 
of clean hydrogen have been published 
or submitted for review. Two free 
software packages were also released: 
ThermoFAST and BoilFAST, both of which 
provide convenient state-of-the-art 
models for the production and storage of 
LNG, ammonia, and liquid hydrogen. 
Two new provisional patents were lodged, 
and one entered full Patent Cooperation 
Treaty (PCT) application status.

Prof. Eric May
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Substantial progress was made in on 
the FEnEx CRC’s flagship project: the 
Kwinana Energy Transformation Hub 
(KETH). First, a spin-out company 
Luth Eolas (Gaelic for “Energy 
Knowledge”) was established to own, 
build and operate this industrial-scale 
demonstration and training facility for 
LNG decarbonisation and green hydrogen 
production technologies. The FEnEx CRC 
appointed Tim Shanahan as Chair of its 
subsidiary with the goal of completing 
the two pillars needed for a final 
investment decision: technical definition 
and capital raising. Helen Studham was 
then appointed as Senior Project Manager 
to take on the task of completing the 
engineering studies required, while an 
Information Memorandum was prepared 
and distributed for prospective investors. 
GPA Engineering commenced its Concept 
Select studies for KETH’s hydrogen 
facilities and a workshop attended by 
experts from Chevron, Woodside, INPEX 
and BP was held to provide stakeholder 
input to the facility’s key design criteria. 
A professional search for a Chief Executive 
Officer was initiated in December 2021 
with Reinoud Blok appointed in March 
2022. The KETH project’s momentum 
has continued to build throughout the 
year, culminating most recently in the 
award of the Front End Engineering 

Design to Kent-Valmec. The strong 
support of the Western Australian 
Government has been essential to the 
project’s trajectory to date for which I, 
and all of those working to making 
KETH a reality, are extremely grateful.

As we start our third year of operations, 
I am really excited about the imminent 
outcomes to be generated and new 
initiatives getting underway because of 
the FEnEx CRC. These include:

• Net Zero Australia: a rigorous, 
objective, granular and transparent 
analysis of possible pathways by 
which Australia, and its energy 
exports, can reach net zero emissions.

• Hydrogen Enriched Natural Gas: 
new tools and gap analyses to 
enable significantly more accurate 
predictions of natural gas mixtures 
with appreciable amounts of H2.

• Asset Reliability and Risk 
Interoperability for Optimised 
Maintenance Execution: showcasing 
the benefits of interoperable 
interfaces relative to siloed reliability 
and risk models.

• DC Microgrid for Green Hydrogen 
Production: demonstrating how to 
connect and operate electrolysers, solar 
PV, and battery storage systems more 
efficiently with fully DC microgrids. 

More extensive descriptions of these and 
all the current FEnEx CRC projects are 
given later in the Annual Report, and all 
are well worth learning about more. As 
word spreads about the work underway 
and the progress being made through the 
FEnEx CRC, there is a palpable sense that 
the momentum established in 2021-22 
will continue to grow in the coming year. 

As always, this progress and our exciting 
prospects are a direct result of the 
sustained, high effective and efficient 
efforts of our Chief Operations Officer, 
Jill Stajduhar, who I want to thank once 
again for another tremendous year both 
personally and on behalf of all FEnEx 
CRC stakeholders. I am also grateful to 
the Board for their clear guidance, and 
to the many individuals from Participant 
organisations who gave time and effort 
to the CRC. The spirit of collaboration 
is truly central to the CRC program, 
and I am very much looking forward 
to building on the strong collaborative 
basis now established. 

Prof. Eric May 
Managing Director and CEO 
FEnEx CRC

CHIEF EXECUTIVE OFFICER’S REPORT



Year two of the FEnEx CRC has seen us 
collectively consolidate and extend our 
research program to further deliver on our 
ambition of future-proofing Australia’s 
energy exports. Our current research 
portfolio consists of a healthy 50 projects 
distributed across the 4 programs. 

Projects that have commenced over the 
past years include: 

• Remediation of heavy hydrocarbon 
freeze-out in liquified natural gas 
production (program 1); 

• Avoidance of sulphur compound 
freeze-out in liquified natural gas 
production (program 1); 

• Large-scale underground hydrogen 
storage in porous media (program 2); 

• A DC microgrid for green hydrogen 
production (program 2); 

• Risk interoperability to optimise 
maintenance execution for energy 
producers (program 3); and 

• Using big data to support the 
hydrogen industry evolution in 
Australia (program 4).    

We have also continued to deliver 
against our CRC milestones. Tangible 
outcomes in this respect include the 
release of two software tools which 
enable the prediction of boil-off rates for 
the storage of liquefied natural gas and 
liquid hydrogen. These have already seen 
significant industrial engagement, and 
serve to highlight the opportunities for 
synergy and thus technology/knowledge 
transfer between these two energy sub-
sectors. An extensive review of hydrogen 
liquefaction has also been published 
in the prestigious journal Energy and 
Environmental Science, which we predict 
will become the canonical source for this 
hydrogen export option.  

Two successful research workshops on 
methanation and fugitive emissions were 
also held in the past year leading to 
both lively debate and (along with the 
successful FEnEx CRC annual conference 
held in Perth in June) a number of 
potentially very impactful research project 
ideas that are currently being developed. 

Finally, a special note of thanks to the 
members of the research advisory 
committee for their continued and 
consistent commitment to ensuring that 
our selected projects deliver both value 
for money and quality research.    

Program 1:
Efficient LNG Value Chains
Increasing the competitiveness of 
Australia’s LNG export industry through 
decarbonisation and improved efficiency.

Program 2:
Hydrogen Export and Value Chains 
Development of global leading large-
scale hydrogen export capabilities 
through infrastructure systems, 
operations and procedures.

Program 3:
Digital Technologies and Interoperability 
Develop industry-wide standards to ensure 
new technologies interoperability as well 
as foster the development of Industry 
4.0 automation and control technologies.

Program 4:
Market and Sector Development 
Investigation into the factors driving 
market growth and barriers stifling 
supply chains and technology adoption 
to enable the growth of existing 
markets and the pursuit of new markets.

Research

RESEARCH, 
INNOVATION AND 
EDUCATION 1

2

34
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Research
The Kwinana Energy Transformation Hub (KETH) project—formerly the Futures 
Facility—made substantial progress in the past year. Luth Eolas Pty Ltd was 
established by FEnEx CRC to focus on development of KETH, while further 
experience was gained through recruitment of Reinoud Blok as Luth Eolas CEO 
and the secondment of Helen Studham from Mineral Resources Ltd as Project 
Manager. Recently, the project reached a major milestone, with Kent and 
Valmec jointly commencing work on KETH front-end engineering design. 

After the helium report milestone completed last year, the next Research Program 
1 milestone considers fugitive emissions in the gas industry. The Fugitive Emissions 
Workshop at the FEnEx CRC 2022 conference included an overview of the 
Australian Gas Industry Trust’s report on fugitive emissions, as well as industry and 
government perspectives on measuring and reporting fugitive emissions. From 
this workshop, five priority activities to reduce fugitive emissions were identified. 
One or more of these activities will be progressed as milestone projects. 

Finally, two new projects commenced in 2022 that focus on generating freeze-
out data and improving both prediction and remediation of freeze-out events 
for the LNG industry. The University of Western Australia has partnered with 
Freeport LNG Development, L.P. to research freeze-out of heavy hydrocarbons, 
and GPA Midstream Association to research freeze-out of sulphur compounds. 
Results will be used to refine the ThermoFAST software package developed by 
the University of Western Australia, which is already used in the LNG industry.  

RESEARCH, INNOVATION AND EDUCATION

Program 1 
Efficient LNG Value Chains1

Summary 
Australia’s existing large-scale LNG 
plants face a major decarbonisation 
challenge, while still needing to meet 
the requirements of maintaining 
throughput, efficiency, and reliability. 
Strategies for decarbonisation are 
generally plant-specific and represent 
a major challenge to implement, 
particularly in cases where new gas 
feedstocks are used to keep older plants 
operating. Brownfield modifications to 
implement decarbonisation strategies 
are also invariably constrained by space 
and safety.

Research project outcomes delivered 
through Program 1 will deliver tangible 
benefits to the Australian LNG export 
industry by identifying and helping 
to test decarbonisation strategies for 
Australia’s existing LNG plants, while 
still meeting their requirements around 
throughput, efficiency and cost. Program 
1 has a particular focus on implementing 
industrial-scale trials through the 
Kwinana Energy Transformation Hub 
(KETH) project — a foundation FEnEx 
CRC project that aims to establish an 
LNG and H2 research and training facility 
in Kwinana Strategic Industrial Area.

Prof. Vishnu 
Pareek 
Curtin 
University 

Dr Luke 
McElroy 
FEnEx CRC 
Foundation 
Fellow

Program Leaders

Dr Saif 
Al Ghafri 
FEnEx CRC 
Foundation 
Fellow
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22.RP1.0124 
Avoiding and remediating 
heavy hydrocarbon 
freeze-out in liquefied 
natural gas production  

Partners:

The University of Western Australia

Freeport LNG Development L.P.

Future Energy Exports CRC   

Despite the ubiquity of heavy 
hydrocarbons in natural gas process 
streams, there are few studies of freeze-
out in industrial natural gas mixtures 
that contain multiple heavy hydrocarbon 
species. This leads to uncertainties 
around the optimal methods for 
blockage avoidance and remediation. 
This project will generate new freeze-
out and melting data for heavy 
hydrocarbons in industrial gas samples 
using state-of-the-art measurement 
technologies. Remediation methods 

using defrosting and/ solvent injection 
will also be performance tested at 
industrial pressures and temperatures. 
The data will subsequently be used to 
further test UWA-developed software 
that is currently in use by the LNG 
industry. The results from this project 
will inform LNG operations and 
provide an industrial testing ground for 
unique measurement and simulation 
technologies that will continue to 
support an efficient LNG industry both 
in Australia and globally. 

22.RP1.0115 
Avoiding sulphur compound 
freeze-out in liquefied 
natural gas production

Partners:

The University of Western Australia

GPA Midstream Association

Future Energy Exports CRC  

During the production of liquefied 
natural gas (LNG), impurities within the 
gas stream can freeze-out and block 
the cryogenic heat exchangers that are 
critical to liquefaction. Although sulphur 
compounds are ubiquitous contaminants 
of natural gas, there are very little existing 
experimental data that can be used to 
accurately characterise the freeze-out of 
these compounds. This has subsequently 
led to significant uncertainties in sulphur-
compound freeze-out predictions within 
the engineering models that underly 
LNG plant design. Accurate predictive 
capabilities are, however, critical since even 
small changes in operating conditions 
enabled by enhanced confidence in 
predicted freeze-out conditions can 
have strong positive outcomes for 

an LNG plant’s energy efficiency and 
operational costs. To address this industrial 
knowledge gap, this project will generate 
new freeze-out and solid-phase-stability 
data for LNG-relevant sulphur compounds 
at industrially pertinent concentrations. 
Achieved using a state-of-the-art, high 
pressure, cryogenic, optical apparatus the 
project’s experimental results will then be 
used to develop new, reliable engineering 
models for predicting the solubility of 
sulphur compounds in methane. The 
experimentally validated, tuned models 
will be implemented within the free 
software packages ThermoFAST and 
ThermoFAST Web allowing for widespread 
use by gas process and LNG production 
engineers, thereby enabling the design 
of higher efficiency LNG plants. 

RESEARCH, INNOVATION AND EDUCATION

21.RP1.0123 
Kwinana Energy 
Transformation Hub

Partners:

Luth Eolas Pty. Ltd.

Department of Jobs, Tourism, 
Science and Industry

The University of Western Australia

Future Energy Exports CRC

The FEnEx CRC plans to establish the 
Kwinana Energy Transformation Hub 
(KETH), formerly known as the Futures 
Facility, on a site in Kwinana provided 
by the WA Government. The KETH is 
intended to consist of the following 
infrastructure: a small scale (10 tonnes 
per day) LNG plant, a 2 MW electrolyser, 
hydrogen storage compression and 
offloading facilities, and buildings for the 
on-site provision of training and research 
services. Technical and financial planning 

for the construction and operation of the 
KETH have been largely completed with 
the final steps prior to final investment 
decision (FID) being (i) raise the capital 
required, (ii) develop facility options for 
various levels of available capital, and 
(iii) complete the technical work needed 
for a robust FID. 

Program 1 Projects
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Luth Eolas Pty Ltd is a wholly owned subsidiary of the 
Future Energy Exports Cooperative Research Centre and 
was established in 2021 to develop, build and operate the 
Kwinana Energy Transformation Hub. More details can be 
found at www.keth.com.au. 

The Kwinana Energy Transformation Hub is the flagship 
project of the Future Energy Exports Cooperative Research 
Centre (FEnEx CRC). KETH is an industrial-scale facility 
to research, test and demonstrate decarbonisation 
technology solutions for the energy industry. It comprises of 
an 800 kg/day green hydrogen electrolyser and a 10 tonnes/
day LNG facility. It will be a first-of-a-kind facility providing 
an open-access, multi-user environment for demonstrating 
and testing energy transition technologies at industrially 
relevant scale, as well as certification of equipment and 
training for hydrogen and LNG facility operators. The facility 
plans to be operational by early 2025, subject to a successful 
capital raising by the end of this year.

A Valmec Australia Pty Ltd and Kent partnership was 
awarded the Front-End Engineering Design (FEED).

Valmec is a leading Australian energy, resources, and 
infrastructure service group, providing construction, 
commissioning, and maintenance services from conception 
to decommission, across the full asset lifecycle. Kent 
is a global integrated energy services company with a 
12,000-strong team delivering sustainable and innovative 
engineering services and project delivery solutions for the 
oil and gas, industrial, renewables and low carbon industries. 
Combined, Valmec and Kent offer an end-to-end delivery 
solution for this project.

The KETH project allows companies to de-risk energy 
transition technologies and strategies before the next 
wave of investments targeting Net-Zero. It is a great 
example of collaboration between industry, government, 
training and research organisations.

Reaching this FEED milestone for the facility is an 
excellent outcome for FEnEx CRC and its mission to 
demonstrate industrial-scale process technologies that can 
decarbonise LNG exports and lower the cost of 
clean hydrogen production.

Luth Eolas Pty Ltd: 
Kwinana Energy Transformation Hub (KETH)

Case Study
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Dr Mauricio 
Di Lorenzo 
FEnEx CRC 
Foundation 
Fellow

RESEARCH, INNOVATION AND EDUCATION

Program 2 
Hydrogen Export and Value Chains2

Summary 
As the world moves towards a lower 
carbon future, it is expected that 
hydrogen-based emerging and existent 
technologies will play a key role in 
decarbonising the industrial, transport 
and building sectors, enabling large-scale 
power generation and storage, energy 
integration and distribution in remote 
regions, as well as providing a clean 
feedstock for industry. Hydrogen offers a 
potential solution for large-scale export 
of low or zero-emissions energy. Australia 
is well poised to become a world-leading 
exporter of hydrogen as a global market 
develops during the next 20 years. The 
increasing demand for hydrogen, though, 
depends critically on its use in energy 
applications where it is still at an early 
stage of adoption. Launching industry led 
research projects in program 2, the FEnEx 
CRC aims to develop and prove new and 
existing hydrogen technologies that will 
help reduce costs and build confidence 
across the whole value chain. 

Program 2 will conduct techno-
economic feasibility and conceptual 
design studies to assess low and 
zero-emission hydrogen production, 
transport and storage pathways (liquid 
hydrogen, ammonia, liquid-organic 
hydrogen carriers and solid state), and 
will contribute to the development of 
the emerging technologies through 
laboratory investigations in collaboration 
with academic and research centres. 
Program 2 will utilise and expand key 
large-scale research facilities across 
Australia in partnership with industry and 
government agencies to obtain realistic 
estimates of the performance of such 
technologies at scale. Outcomes from 
these RD&D projects will boost in the next 
decade the development of a competitive 
hydrogen industry in Australia capable of 
producing 0.5 Mt of clean hydrogen at a 
cost of $2/kg, contributing additional 
$0.6 billion to the GDP by 2030.

Prof. Craig 
Buckley 
Curtin 
University

Prof. Ian 
MacKinnon 
Queensland 
University of 
Technology 

Dr Saman 
Gorji 
FEnEx CRC 
Foundation 
Fellow

Dr Amir 
Ganjavi 
FEnEx CRC 
Foundation 
Fellow

Program Leaders
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Research
Program 2 in this second year has seen a significant increase in the project proposal submissions with four projects approved 
for funding. The active projects now cover a range of applications across the hydrogen supply chain: from green hydrogen 
production in DC microgrids (21.RP2.0061), and the development of interoperable hydrogen renewable plants (21.RP2.0062), 
to large-scale hydrogen storage in depleted gas fields (21.RP2.0091), utilisation of ammonia in industrial applications (21.
RP2.0059 and 21.RP2.0060 ongoing from the previous year) and the deployment of hydrogen fuel cell vehicles in heavy-haul 
transport and refuelling infrastructure in Western Australia (21.RP2.0094). Of particular interest for hydrogen exports, project 
21.RP2.0091 will address the need for large scale hydrogen storage capacity which can be achieved economically by using 
large, depleted reservoirs of oil and natural gas. While such technology is currently used to store natural gas underground 
in Australia and world-wide, and it is starting to be deployed for CO2 storage, the feasibility and potential risks of hydrogen 
storage in porous media remains untested and unquantified. Know-how and data developed in this project will provide a 
tool to select potential sites for underground hydrogen storage in Australia and around the world. A post-doc and two MSc. 
students currently with Beach Energy, the industry partner in this project, have been appointed for the project. The analysis 
conducted so far has identified the most relevant factors (geochemical reactions, microbial activities, hydrogen cycling) that 
impact the hydrogen storage cap-rock and well-bore integrity and a preliminary risk matrix has been produced. 

In the ongoing project on Direct Ammonia Reduction of Iron Ore which aims at replacing current carbon-intensive processes 
using natural gas reformation in ironmaking with a potentially clean feedstock such as green ammonia, promising laboratory 
results show that ≈ 100% direct ammonia reduction of iron ore is achievable at 900°C. In the second ongoing project on the 
use of ammonia as a clean fuel, new technologies for combustion of ammonia using fixed-bed and fluidised bed reactors 
are being tested in the laboratory. Preliminary results indicate that different bed materials have the potential to increase 
combustion efficiency at lower temperatures and reduce NOx emissions. 

Three other projects, currently in the final stages of contracting are focusing on the possible integration of blue and green 
hydrogen production technologies often considered to be in competition with one another. These projects will research 
the accurate determination of thermophysical properties of hydrogen and natural gas mixtures that will enable the use 
of current infrastructure to store, transport and utilise hydrogen and natural gas blends, and the development of a tool to 
assess feasible options for hydrogen supply chains in terms of their technical, economic, and environmental characteristics.

RESEARCH, INNOVATION AND EDUCATION
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Iron making is an energy intensive process, as it relies on 
the use of coking coal as the reducing agent and burns 
coal to provide the heat. FEnEx CRC researchers are now 
investigating alternative iron smelting processes that use 
renewable energy sources and reduce greenhouse gas 
emissions. Ammonia is a renewable, carbon-free fuel and 
reducing agent, but needs to be demonstrated as a viable 
replacement for coal in the production of iron from iron ore. 

The Challenge
Iron is currently produced from iron ore by reducing it with 
coking coal in a blast furnace, producing raw liquid iron.  
While a very efficient and simple process, iron smelting is 
very energy intensive and contributes about 10 per cent of 
global greenhouse gas emissions annually. 

To decarbonise the iron making industry and halt its 
greenhouse gas emissions, renewable energy must be 
used, and coking coal must be replaced by a non-carbon 
reducing agent. 

Direct reduction iron (DRI) is an alternative process, 
where iron ore is reduced to metallic iron using a gaseous 
reductant without heating it to temperatures that liquify 
it. The reduction of iron ore takes place in the solid state 
directly and produces a porous ‘sponge’ iron as the oxygen 
is removed from the iron ore. This is a lower energy 
approach than blast furnace technology for iron making, 
and is used on a smaller scale. The DRI process relies on 
using either natural gas or synthesis gas (carbon monoxide 
and hydrogen, produced by steam reforming of natural gas) 
as the reducing agents in a shaft furnace. 

This process could be decarbonised by using renewable 
hydrogen directly as the reducing agent, but producing, 
transporting and storing renewable hydrogen at the scale 
required for iron making is still challenging.  

The Solution
Ammonia is an excellent hydrogen carrier, and a practically 
effective means of exporting renewable hydrogen on a 
large scale. It decomposes into nitrogen and hydrogen at 
moderate temperatures, and is itself a reducing agent. 
As such, ammonia and its decomposition products could 
also be used in the direct reduction of iron ore to iron. 

Theoretical and experimental studies have already proven 
the feasibility of reducing iron ore with ammonia. A FEnEx 
CRC project is now extending this work to determine the 
mechanisms of direct ammonia reduction of iron ores and 
establish the reaction kinetics, to provide a scientific basis and 
the real-world data required to design an industrial process. 

The first stage of the project is to understand the 
fundamentals of how ammonia and hydrogen react with 
different types of iron ore, particularly Western Australian 
iron ores. Using a laboratory-scale fixed bed reactor and a 
magnetic suspension thermogravimetric analyser, the team 
can control every facet of the reduction reaction, from the 
ore type and ammonia concentration to the temperature 
of reaction and the contact time. By measuring the 
gaseous reaction products as they form, and studying the 
composition, morphology and structural evolution of the 
iron ore sample at various stages throughout its reduction, 
they are establishing the reaction mechanisms and rates for 
each step of the reduction process. 

Because direct-reduced iron stays in the solid state and 
does not liquify, any other mineral impurities in the ore 
also remain, and may affect how the reduction process 
progresses. High purity iron ore may react so thoroughly 
with ammonia that a metallic iron which has a lower melting 
point may form a shell on the surface of iron ore particles, 
preventing gaseous ammonia penetrating to the centre of 
the particles and completing the reduction. The impurities in 
lower quality iron ores may keep the particles porous enough 
that reduction can continue to completion. By analysing 
not only the chemical purity of the iron product but also its 
physical structure and morphological characteristics, also 
considering the distribution of any remaining impurities 
and how it affects melting characteristics, data from these 
experiments will determine how best to configure and 
operate reactors to suit particular iron ore types. 

This fundamental knowledge of the process will then allow 
the team to determine the reaction rate of reduction of 
different iron ores, and develop a kinetic model for the 
direct reduction of iron ore by ammonia under practically-
relevant conditions. This knowledge is essential to be able 
to design and operate a reactor for the process. 

Renewable energy for zero-emission 
iron making 

Case Study
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Case Study

Outcomes and Impact 
One year into the project, the thermodynamics of the 
reduction reactions are understood, and preliminary 
experimental work has shown that pure iron oxides can 
be completely converted in the solid state into metallic 
iron using ammonia. Laboratory experimentation will 
continue to test all of the major types of iron ore found in 
Western Australia, and lower quality iron ores from major 
international producers. 

Once the kinetic model for the direct reduction of iron ore 
by ammonia represents the behaviour of the major iron ore 
types across a range of reaction conditions, work will shift to 
modelling to identify the best reactor types and operating 
conditions for iron making by this route, considering the 
whole process from raw materials to finished product. 

In the final stages of this project, a laboratory-scale pilot 
reactor will be designed, built and commissioned to collect 
the real-world data needed to optimise operating conditions 
for a continuous process. This will enable reactor scale up for 
commercial production of direct reduced iron with ammonia.  

Future Horizons 
By the end of the project, there will be well-advanced 
scientific understanding of the process conditions, kinetics 
and optimal reactor configuration and operation to progress 
to pilot plant demonstration with industrial partners. 
This represents a tangible step towards implementing direct 
reduction of iron ore with ammonia, replacing traditional 
iron making with a low-emission and environmentally 
friendly iron making process. 

“Professor Dongke Zhang presented the 
Angang Group with the visionary prospect 
of using hydrogen and ammonia reduction 
of iron ore in 2017, well before the steel 
industry had grasped the concept of ‘green 
steel’. As a result of his vision, Angang can 
now see the future of non- blast furnace 
iron making, and a pathway towards zero 
carbon emissions for the industry. As a 
major consumer of Western Australia’s 
premium iron ore, it makes perfect sense for 
Angang to be part of this exciting project.”
Dr Guangyu Ma 
Director Research and Development, Angang Steel 

Contact: 

Project 21.RP2.0060

Prof. Dongke Zhang  
Dongke.zhang@uwa.edu.au
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21.RP2.0060 
Direct Ammonia 
Reduction of Iron Ore

Partners:

Angang Steel Co. Ltd.

Environmental Clean Technologies Limited

University of Science and Technology 
Liaoning

Future Energy Exports CRC

The University of Western Australia  

Ammonia (NH3) is an excellent hydrogen 
carrier and a practically effective means 
of exporting Australia’s rich renewable 
energy resources. Ammonia may also 
be used as a carbon-free reductant 
of iron ore for the production of iron. 
This project seeks to research and 
develop the use of ammonia as a reliable 
renewable reductant for direct raw iron 
making from selected Western Australian 
iron ores. The scientific research will 
reveal the mechanisms of direct NH3 
reduction of iron ores and establish 
reaction kinetics for reactor design 
using both laboratory fixed-bed reactor 
and kinetic modelling techniques. The 
technical development will focus on 

the establishment of a laboratory-
scale pilot reactor for the operating 
condition optimisation and performance 
evaluation through both experimentation 
and CFD reactor modelling. The project 
outputs will include new technologies 
to be developed and demonstrated at 
laboratory and pilot scales, scientific 
knowledge to be published in scholarly 
journals and science-based advice to 
government, business and industry for 
informed decision-making and strategic 
planning. The project will also build 
an enduring partnership and research 
collaboration between Australia and 
China in hydrogen energy and other 
renewable energy areas.  

RESEARCH, INNOVATION AND EDUCATION

20.RP2.0059 
Fluidised-Bed Combustion 
of Ammonia (NH3) for 
Stationary Combined Heat 
and Power Generation  

Partners:

Shanxi Keteng Environmental Protection 
Technology Co. Ltd.

The University of Western Australia

Future Energy Exports CRC

Being an excellent hydrogen (H2) carrier 
and effective and practical means of 
exporting Australia’s rich renewable 
energy resources, ammonia (NH3) 
can be used directly as a carbon-free 
fuel for transport or combined heat 
and power (CHP) generation. NH3 

combustion emits no carbon oxides, 
sulphur oxides or particulate matter but 
the technical challenge is to combust 
NH3 efficiently with low nitrogen oxides 
(NOx) emission. The UWA Centre for 
Energy has conceptualised a fluidised-
bed combustion technology using NH3 
as a fuel for power generation. This 
project will advance the science of 
NH3 combustion in fluidised bed and 
associated NOx formation that underpin 
the development and deployment of 
fluidised-bed combustion systems 
for power generation using NH3 as a 
carbon-free fuel. By applying innovative 
laboratory fluidised-bed reactor 
experimentation and reactor modelling, 
the research will unravel the combustion 
characteristics of NH3 and mechanisms 
of NOx formation, which will lead to the 
development of new combustion systems 

for effective and practical use of NH3.

The project outputs will include scientific 
knowledge to be published in scholarly 
journals, new technologies to use NH3 
as a fuel for power generation, and 
science-based advice to government and 
industry for informed decision making 
and strategic planning. The project will 
also build an enduring partnership and 
research collaboration between Australia 
and China in hydrogen energy and other 
renewable energy areas. Development 
of an end-use market of NH3 as a fuel for 
power generation will support Australia’s 
renewable H2 export industry and 
presents an opportunity for Australia 
to establish itself as a global leader in 
renewable energy export in the form of 
renewable NH3.

Program 2 Projects
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RESEARCH, INNOVATION AND EDUCATION

21.RP2.0062 
Hydrogen 4.0: Design 
and Development of 
Cyber-Physical Systems 
for an Interoperable 
Renewable Hydrogen Plant 

Partners:

Swinburne University of Technology

Origin Energy Limited

The State of Queensland acting through 
the Department of State Development, 
Infrastructure, Local Government and Planning

Queensland University of Technology

Future Energy Exports CRC   

Hydrogen production by electrolysis 
powered with renewable energy is 
most green choice with respect to the 
environment and minimising global 
warming. However, hydrogen production 
using electrolysis powered by any source 
contributes only 4 percent of current 
hydrogen production. 

The advancement of innovative 
technologies and emergence of smart 
sensing, analytics, and actuation 
techniques has improved the production 
efficiency and safety, as well as effective 
monitoring and compliance of standards 
and regulations, in several manufacturing 
sectors. Renewable hydrogen plants have 
the potential to gain operational and 
safety advantages from sophisticated 

data analytics, the Internet of Things 
(IoT), and digital innovative technologies 
to improve the overall efficiency of the 
plant. Other advantages include real-time 
monitoring and maintenance of people 
and plant safety, as well as real-time and 
accurate assurance of compliance with 
standards, regulations and provenance of 
hydrogen from the plants. 

The Hydrogen 4.0 platform developed in 
this project will investigate the cyber-
physical systems of two hydrogen plants.  

21.RP2.0061 
Fully DC Microgrid for 
Green Hydrogen Production  

Partners:

Queensland University of Technology

Horizon Power

Origin Energy Limited

The State of Queensland acting through 
the Department of State Development, 
Infrastructure, Local Government and Planning

Future Energy Exports CRC 

This project aims to fill a research gap 
in the production of hydrogen from 
renewable energy (RE) sources, by 
focusing on the transition from AC 
to fully DC microgrids for green 
hydrogen production. 

The existing limitations with the current 
RE AC microgrids such as low efficiency, 
high cost and size as well as the current 
changes toward DC systems and the lack 
of industry experience with dedicated DC 
microgrids for green hydrogen have been 
the main motivations for developing and 
demonstrating the first DC microgrid for 
green hydrogen production. 

This project will propose an efficient, 
first-of-a-kind fully DC microgrid for 
green hydrogen production, using 
electrolysers, solar photovoltaic (PV) 
and battery energy storage systems. 
In this microgrid, the unnecessary AC 
power conversions will be eliminated 
via dedicated DC-DC power converters 
for electrolyser, PV and battery storage 
system. This will provide the key 
experiences for the industry in design, 
operation, and control of DC microgrids 
for hydrogen production, enabling a 
faster uptake and upscaling of green 
hydrogen. This project is the first step 
towards the fully DC “power to gas – gas 
to power” systems with high efficiency. 
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RESEARCH, INNOVATION AND EDUCATION

21.RP2.0085 
Bridging Blue and 
Green Hydrogen  

Partners:

INPEX Holding Australia Pty. Ltd.

State of Victoria through Department of Jobs, 
Precincts and Regions

The University of Western Australia

Future Energy Exports CRC 

Despite reducing costs associated with 
the production of green hydrogen, the 
production of blue hydrogen remains 
cheaper and is frequently considered 
as a transitional hydrogen production 
option as part of establishing a hydrogen 
economy. Blue hydrogen production 
is conventionally executed via steam 
methane reforming (SMR) coupled with 
carbon dioxide (CO2) sequestration. 
SMR is however an endothermic reaction, 
hence it requires supplementary heat 
provision and consequently produces 
two substantial sources of CO2 (one at 
comparatively low concentrations and 
pressures) which collectively results in 

poor overall sequestration efficiency. 
An alternative to SMR is the use of 
autothermal reforming (ATR): this 
effectively involves the co-injection 
of oxygen and steam as reactants, 
eliminating the requirement for 
supplementary reactor heating. A single 
CO2 production stream, comparatively 
high concentration and pressure is 
produced which is imminently more 
suitable for sequestration. The reason 
ATR is not currently widely used for 
hydrogen production is (partially) the 
cost of producing the require oxygen 
via air separation or the parasitic 
nitrogen load if air injection is used 
instead of oxygen (this is considered 
in the provision of hydrogen for 
ammonia production for example). 

In the current project we will first 
establish a base case scenario in 
which hydrogen is generated with an 
electrolyser and is co-located with a 
combined cycle power plant (CCPP) 
running off natural gas and which acts in 
a firming capacity – oxygen is emitted in 
this case. This arrangement will be tested 
against different levels of renewable 

energy availability (from 25% to 100% 
which roughly reflects different Australian 
regions) – cost (LCOH) and overall carbon 
intensity being key assessment variables. 
Opportunities to use the oxygen by-
product as part of optimising power 
generation will then be considered. With 
this as a starting point the roadmap 
for transition to fully green hydrogen 
production via this comparatively simple 
combined route will be articulated. 

Following this and using the above 
base case scenario as a reference we 
will proceed to assesses the viability of 
combined production of green and blue 
hydrogen with the oxygen ‘by-product’ 
of green hydrogen production via water 
electrolysis being used in this case as 
the required feed to an ATR process in 
the first instance optimised for hydrogen 
production. We will then progress to 
consider its use for coal gasification. 
Assessment in both cases will again 
be against economics (LCOH) and 
carbon intensity but will also consider 
the practical hurdles and opportunities 
of integrating these two hydrogen 
production processes. 

21.RP2.0065  
Paths to a Sustainable 
Hydrogen Supply Chain 

Partners:

The University of Western Australia

Mineral Resources Limited

Wood Australia Pty. Ltd.

Horizon Power

Future Energy Exports CRC 

This project will focus on the 
development of a convenient tool to 
allow for the evaluation of hydrogen 
supply chain options predominately in 
an Australian context. The Hydrogen 

supply chain consists of four key stages; 
(1) production, (2) storage, (3) transport, 
and (4) utilisation. Within each of these 
stages, there are multiple potential 
technologies, leading to numerous 
potential supply chain options. 

To this end we will develop a web-based 
tool which is convenient and intuitive 
to use. It will be adaptable to variable 
user inputs and supply chain component 
preferences and will output a detailed 
overview of the dispensed hydrogen 
total (and component) costs as well 
as collective technological readiness. 
Currently such cost estimate forecasting 
is largely done on a case by case 
basis. Given the number of potential 
technologies, resources and costs 

associated with the four stages of the 
supply chain, the number of potential 
value chains is very large; hence the tool 
will focus the economic assessment on 
a subset of chains as dictated by user 
preferences and selected input data. As 
such the tool will allow industry to rapidly 
and quantitatively consider different 
hydrogen supply chain scenarios. 

Having established the tool, the project 
will progress various specific hydrogen 
supply chain scenarios as supplied by 
the sponsoring industrial partners, so as 
to develop case studies to demonstrate 
its worth. The final task will consider 
options to sustain the tool such that it is 
up-to-date and hence remains relevant 
for the foreseeable future. 
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RESEARCH, INNOVATION AND EDUCATION

21.RP2.0093 
Thermophysical Properties 
of Hydrogen Enriched 
Natural Gas  

Partners:

The University of Western Australia

Wood Australia Pty. Ltd.

INPEX Holdings Australia Pty. Ltd.  

Future Energy Exports CRC

Thermophysical property data for pure 
hydrogen and its related mixtures are 
essential to design the process equipment 
required for production, liquefaction, 
storage and transport. However, there 
is a notable lack of accurate data at 
industrially relevant conditions, especially 
for hydrogen mixtures above 100 K 
(transport and utilisation) and for 
hydrogen with impurities at cryogenic 
temperatures (liquefaction and storage). 
These concerns also extend to mixed 
refrigerants (MRs) that will be used in 
industrial liquefiers. Furthermore, for 

the data that are available, significant 
differences are observed relative to the 
predictions of thermophysical property 
models. The scarcity of experimental data 
makes it extremely difficult to validate 
or improve model performance. Current 
models for hydrogen are approximately 
one order of magnitude less established 
than those of methane or nitrogen, 
with large differences (at least 10%) 
between models, potentially requiring 
substantial over design to manage 
uncertainty in operation. 

The limitations of thermophysical 
property models and uncertainties that 
arise from limited data ultimately increase 
the uncertainty in the design, for example 
using typical process simulations and 
flow sheet calculations tools such as 
Aspen HYSYS. Moreover, instrumentation 
and monitoring of hydrogen processes 
inherently relies on accurate models. 
For example, metering of mixed-gas flow 
at moderate and high pressure requires 
uncertainties in density to be less than 
0.5% for accurate custody transfer. 

Uncertainty in property calculations 
can also lead to inefficiencies in design 
and operation of process equipment 
(e.g., blade angles in turbo machinery, 
limiting operational range; design of 
advanced heat exchangers with very 
small temperature gradients). 

This project will focus on blending 
hydrogen into natural gas pipeline 
networks as a means of delivering 
hydrogen to markets. Mixing hydrogen 
into natural gas pipelines requires 
several considerations regarding the 
compression of the mixture, the use 
of the mixture as a fuel (for example, 
in gas turbines), and the impact 
of pipeline capacity and transport 
efficiency. However, there still a need 
to improve the quality and quantity of 
data available for hydrogen-natural gas 
mixtures (such as density, heat capacity, 
speed of sound, viscosity, phase 
equilibrium, water-vapour dewpoint, 
and interfacial tension) to assess the 
impact of hydrogen addition at various 
concentrations to a natural gas pipeline. 

21.RP2.0091  
Enabling Large-Scale 
Hydrogen Underground 
Storage In Porous Media 

Partners:

Curtin University

Beach Energy

Future Energy Exports CRC 

Large-scale hydrogen storage in the 
subsurface has been proposed in 
existing salt caverns, depleted oil and 
gas reservoirs and saline aquifers. 
Compared to surface hydrogen storage, 
underground hydrogen storage has 
benefits of safety and scale brought 
by the solid caprock sealing, large 
storage capacities, lower cost than 
surface tanks, and high availability in 
existing underground storage sites. 
However, given that salt caverns 

may not be widely available for 
underground hydrogen storage in 
Australia, in particular along the coastal 
line, saline aquifers and depleted 
hydrocarbon reservoirs, particularly gas 
reservoirs, have been widely considered 
for large-scale and cyclical short-term 
(weeks to months) hydrogen storage. 
While the expectations of large-scale 
hydrogen storage in porous media are 
high, the feasibility and potential risks 
remain untested and unquantified. These 
technical and economic uncertainties 
regarding the management and prediction 
of large-scale hydrogen storage in 
porous media need to be addressed. 

This project aims at enabling the 
hydrogen underground storage capacity 
in Australia by developing a framework 
(a screening tool) for hydrogen 
underground storage. This screening 
tool will relate hydrogen-brine-rock 
interactions, microbial reactions, geology 
and petrophysical properties and 

existing number of wells and materials to 
caprock sealing and integrity, wellbore 
integrity, cycling process of hydrogen, 
hydrogen conversion and contamination, 
etc. This tool will be used to select and 
evaluate the potential of hydrogen 
storage in depleted hydrocarbon 
reservoirs in the region of Katnook 
Gas Processing Facility (owned and 
operated by Beach Energy). In parallel 
with these activities, laboratory and 
modelling studies will be conducted 
in a PhD project to understand the 
impact of H2-Brine-Shale interactions on 
caprock integrity and sealing capacity. 
In addition, two Masters by Research 
(MPhil) projects will be carried out 
by staff from Beach Energy to assess 
and characterise caprock fracture for 
hydrogen underground storage, and 
to understand where and how the H2 
economy best fits through energy 
network modelling in the context of 
Beach Energy’s business model. 
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Research
A second Foundation Fellow joined Program 3 at the start of the year. The 
UniSA and UWA Foundation Fellows delivered a report on Commonwealth 
Milestone 3.3.1., summarising outcomes from the Digital Twin Feasibility 
Study project and the continuing Open Analytics Interoperability Project.

During the Digital Twin Feasibility Study project, a core set of technical 
requirements for a digital twin model for the small-scale LNG train designed 
for construction as part of the KETH facility was established, providing a 
detailed value chain model of the facility. Existing digital twin software was 
assessed against the identified digital twin requirements, including several 
Manufacturing Intelligence products, identifying the functional and non-
functional gaps which would need to be closed to meet the FEnEx CRC 
operational digital twin objectives.

The Open Analytics Interoperability Project went through a priority evaluation 
of the use cases developed last year, and the Risk Modelling and Assessment 
use case was chosen as of immediate interest to the industry partners and 
further developed, splitting it into a Risk Model Development and Continuous 
Improvement Use Case and a Risk Model Usage and Linking Use Case. The use 
cases were implemented using the OIIE architecture and demonstrated on a 
Dashboard application linked to the industry partner’s analytics. The report 
contains detailed use case and scenario descriptions.

RESEARCH, INNOVATION AND EDUCATION

Program 3 
Digital Technologies and Interoperability3

Summary
The FEnEx CRC will use the open 
standards developed and piloted as part 
of Program 3 to ensure interoperability 
of Industry 4.0 technologies used in 
both LNG and hydrogen export. Program 
3 members are working with the 
Industry 4.0 Testlab at UWA and the OIIE 
Interoperability Lab at UniSA, supported 
by the FEnEx CRC project partners. 
The Kwinana Energy Transformation 
Hub (KETH) facility has been identified 
as a potential future case study for 
application of selected technologies 
from the program. Similarly, the project 
on Cyber-Physical Systems for renewable 
Hydrogen production (Program 2) is 
working on the establishment of their 
experimental facility.

Of the three projects funded by Program 3 
in 2021, the Digital Twin feasibility study 
into the use of process interoperability 
standards for LNG production was 
concluded on schedule. Two new projects 
are being developed, one dealing with 
Asset Reliability and Risk Interoperability 
to optimise maintenance execution, 
and another with the development of 
Requirements and Specifications for 
Cluster Management, i.e., inter-enterprise 
interaction of multiple participants in an 
interoperable Data Ecosystem.

Standards Australia Mirror Committee 
EL-069 “Automation systems and 
integration” has moved into full operation 
as mirror committee for ISO TC184, with 
Australian experts being nominated 
for working group participation and 
FEnEx CRC researchers participating 
in the TC 184/SC 4 plenary meeting.

Prof. Markus 
Stumptner 
University of 
South Australia

Dr Karamjit 
Kaur 
FEnEx CRC 
Foundation 
Fellow

Program Leaders

Dr Matt Selway 
FEnEx CRC 
Foundation 
Fellow
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To survive in today’s very competitive market, energy 
organisations need to perform in the most effective and 
efficient way throughout the lifecycle of a project or an 
asset. To achieve this, information must be shared across 
operational areas, and across the organisations involved in 
the value chain. But data about processes usually exists in 
localised organisational silos, and a lack of interoperability 
– of a shared language to communicate data – has caused 
extensive challenges across the energy sector, as it has in 
many other industries.   

The Challenge
Many companies are investing in advanced analytical 
capabilities to remain competitive. But the limited 
interoperability of both data systems and the analytical 
methods that then use the data to interpret and give oversight 
of a process is severely limiting the sector’s ability to make 
good decisions about the system as a whole. The insights that 
could be achieved from advanced data analytics solutions are 
most powerful if the entire system can be considered. 

For example, the February 2021 Texas electric grid blackouts 
that left more than 4.5 million homes without power and 
killed at least 246 people, exacerbated significantly by a 
lack of information/analysis sharing between natural gas 
production plants and the power grid. 

Traditional risk management frameworks cannot reflect the 
cumulative effect of interconnected risks in the absence of 
interoperable analytics. Individual risks at the component 
level may not be considered significant based on their local 
likelihood and impact, but their significance may change if the 
risk analysis can be aggregated and cascaded to the system 
level by assessing how various localised risks are connected. 

The Solution
The issue of interoperability between systems is being 
addressed by the Open Industrial Interoperability 
Ecosystem (OIIE) Initiative led by MIMOSA, which combines 
a portfolio of existing industry standards to achieve 
system-of-systems data interoperability in energy, 
petrochemical and asset-intensive industries. 

This project extends the OIIE framework (published as 
part of ISO/TS 18101-1:2019) to provide standards-based 
interoperability for data analytics. Moving a level beyond 
sharing data, it lets analytical and management systems, 
the software interfaces, communicate directly. 

Interoperable analytics will allow the sharing of results 
between multiple data analysis methods, to provide a more 
holistic view of the outputs produced by different analysis 
tools. Interoperable analytics will inform not only individual 
components but can aggregate results to give a picture of 
the complete system across a range of different contexts, 
for example reliability, efficiency, or safety. By sharing and 
aggregating the analyses produced, the entire system can be 
examined, for better strategic analysis and decision making. 

High-priority use cases for analytics interoperability are 
being identified in collaboration with industry partners. These 
example cases are being specified using the OIIE framework, 
using industry-agreed data interoperability standards. This 
specification will then be used to select an appropriate set 
of existing software practices and standards for analytics 
interoperability, as the basis for an open specification. 

A Case for Digital Interoperability

Case Study



Future Energy Exports • 2021/22 Annual Report 25

Case Study

Outcomes and Impact 
Given the interconnected nature of critical infrastructure 
in the energy sector, the ability to model, monitor and 
manage risks, and assess the impact of risk not only on 
individual components, but on the entire connected system 
and system-of-systems, is critical to avoid the potential for 
cascading failures.   

A pilot implementation of an example case focusing on 
operational and reliability risk has already been demonstrated, 
using a Coal Seam Gas (CSG) Well risk model and operational 
data provided by industry partner Synengco. The interoperable 
analytics framework provides the ability to model, monitor and 
manage risks and assess the impact of risk on the capability of 
each component such as an individual motor, and beyond 
that to the risk within the system. This is considered across 
four dimensions: horizontal (assessing one component 
in different contexts or with different methods), vertical 
(aggregating individual component risks into larger systems 
to determine the risk at a system level), temporal (variation 
in risk across the asset lifecycle) and uncertainty associated 
with different risk measurement techniques. 

The CSG Well risk pilot illustrated the pipeline of analytics used 
to calculate the probability of failure for each component using 
real data, and cascaded this up to an analysis of impact of 
such a failure at a system level. An example based on a motor 
failure showed how the risk can grow, from having minimal 
local impact to major system impact, and how a dynamic risk 
assessment can be used for systematic decision making to 
better use resources across the entire system.   

Using a risk modelling and assessment framework using 
interoperable analytics, critical infrastructure owners 
will get a better understanding of the vulnerabilities and 
dependencies in their own systems, and can address those 
risks to make their infrastructure more resilient. 

Future Horizons 
Having demonstrated how individual component risks can 
be connected and analysed to provide a measure of overall 
system risk, the next step is to link the operations risk 
management system to procurement risk models. This will 
enable the triggering and prioritisation of new component 
procurement as necessary to mitigate risk and return the 
overall system efficiency to a maximum. The pilot will also 
be extended to link to production risk management systems, 
enabling the coverage of eventualities such as if a motor fails 
and procurement cannot replace it within the required time, 
so that production schedules may be adjusted accordingly. 

While these pilot studies have been developed using 
operational data from Synengco, a future aim for the project 
is to run a pilot implementation of the open specification on 
a real-time process, such as the H2Xport pilot plant under 
development at Queensland University of Technology, and 
the Kwinana Energy Transformation Hub to demonstrate its 
use in analysing real, complex data systems.  

Using the OIIE Use Case Architecture for these pilot 
implementations ensures that the underlying scenarios and 
events that define each use case are characterised in a highly 
structured interoperable format that can be re-used for 
future applications. Once developed and validated, OIIE use 
cases, scenarios and event specifications arising from this 
project are published on the OpenO&M website for industry 
to access and implement with their systems. For example, the 
standards-based interoperable interfaces produced in this 
project will be leveraged to provide a concrete application 
in another FEnEx CRC research project with INPEX, where 
they will demonstrate dynamic work order prioritisation by 
bridging the gap between siloed reliability and risk models.  

“The benefits that come from a 
comprehensive digital interoperable 
environment are better decisions that 
improve risk, financial performance and 
environmental performance while freeing 
up knowledge workers to focus on higher 
value activities.  In our experience this 
provides a 10-fold return on investment 
for most operations.”
Synengco  

Contact: 

Project 20.RP3.0048 

Prof. Markus Stumptner   
Markus.Stumptner@unisa.edu.au 

Dr Karamjit Kaur  
Karamjit.Kaur@unisa.edu.au 

BUY 
NOW

Operational 
Failure

Operational 
Risk Assessment

Procurement 
Risk Assessment

Delivery 
Delay

Production 
Risk Assessment

Reduce Production 
(Risk Mitigation)

Risk Mitigation

https://www.openoandm.org
https://www.fenex.org.au/project/asset-reliability-and-risk-interoperability-to-optimise-maintenance-execution-and-improve-risk-management-of-energy-producers-21-rp3-0106/
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20.RP3.0048 
Open Specification for 
Analytics Interoperability

Partners:

The University of South Australia

Asset Institute

MIMOSA

Queensland University of Technology

QLD Government Department of 
State Development, Infrastructure, 
Local Government and Planning

Future Energy Exports CRC 

Accelerating change in the energy 
sector is causing many companies to 
invest heavily in advanced analytical 
capabilities as a way of leveraging 
digital disruption to remain competitive. 
However, a lack of sophisticated 
interoperability between these 
technologies means companies are 
facing significant challenges including 
vendor lock-in, organisational silos, 
and management of change; all while 
being required to maintain a secure, 
safe, and reliable operation of a high-
criticality infrastructure portfolio. This 
project aims to address these challenges 
by formulating and piloting an open 
specification for interoperable analytics.  

Several high-priority use cases for 
analytics interoperability will be identified 
in collaboration with the industry. These 
will be used to select an appropriate set 
of existing software practices & standards 
for analytics interoperability as the basis 
for the open specification. Three case 
studies will develop and deploy pilot 
implementations of the specification on a 
running plant. It is expected that this will 
result in a proven and referenceable value 
proposition to engage a wider industry 
audience for further development and 
adoption of the open specification.  

RESEARCH, INNOVATION AND EDUCATION

20.RP3.0042 
Digital Twin Feasibility Study 

Partners:

Enterprise Transformation Partners

The University of Western Australia

Curtin University

Future Energy Exports CRC  

Working with Enterprise Transformation 
Partners, UWA and Curtin University, 
this consortium will explore flexible, 
low-cost software solutions for digital 
twins that permit the accurate simulation 
of operational behaviour throughout 
LNG and hydrogen plants. The impact 
of identifying such flexible low-cost 
solutions includes the attainment 
of several efficiencies including 
real-time optimisation to minimise 
power consumption and demonstrate 
self-tuning process control systems. 
To enable this project, the FEnEx CRC 
KETH plant and its detailed physical 

design will be used to provide the basis 
of an accurate simulation.  

Supporting digital transformation is 
an essential thread through the FEnEx 
CRC Program Three. Digital twins 
support the transition from asset design 
to operations with ease. In particular, 
digital twins support operators with their 
decision making, consolidated business 
processes, increase information security 
and remove barriers to innovation as 
the simulated environment is based on 
real-time information that organisations 
can use to explore new possibilities and 
limitations of improved and new ideas.  

Program 3 Projects
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21.RP3.0106 
Asset Reliability and Risk 
Interoperability to Optimise 
Maintenance Execution and 
Improve Risk Management 
of Energy Producers  

Partners:

The University of South Australia

INPEX

Future Energy Exports CRC

Data and analytics silos existing in 
industrial organisations, such as energy 
producers, hamper the ability to combine 
analytics models to derive further 
benefits over their original purpose. 
In particular, the ability to incorporate 
operational reliability model outputs, 
which have the primary purpose of 
informing operators of asset health and 

probable failures, as the inputs to risk 
models utilised to optimise maintenance 
planning and execution. In addition, 
maintenance activities are provided as 
input into the operating reliability model 
to refine the probable asset health and 
performance. This creates dynamic risk 
models which provide major benefits 
to risk management and cost-effective 
maintenance in asset intensive industries. 

This project aims to demonstrate the 
benefit of using standards-based 
interoperable interfaces to bridge the 
gap between siloed reliability and 
risk models. It will develop standards-
based interfaces for the exchange of 
information between reliability and risk 
models; create open reusable ontologies 
for the description and verification of 
the interfaces and relevant information 
across reliability/risk model boundaries; 
apply the interoperability methodology 
on a concrete use case of improving 

work order prioritisation for improved 
asset health and risk management 
and achievement of work execution 
efficiencies. 

The primary outcome of the project 
will be improved risk management 
capabilities from the fusion of reliability 
model outputs with asset health 
indicators and risk models to create 
dynamic risk models. This will provide 
a concrete application to demonstrate 
the general approach being developed 
in the FEnEx CRC project 20.RP3.0048 
Open Specification for Analytics 
Interoperability. While the project will 
confine the scope to a particular risk 
management task, e.g., work order 
prioritisation, to demonstrate practical 
outcomes of the approach and realise 
efficiencies, the standards-based 
approach to realise interoperability will 
enable scaling up to other tasks and 
kinds of model.   
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Research
In the second year of the CRC, Program 4, commenced one new project with 
two projects continuing. Together, these projects focus on addressing key 
challenges for Australia’s energy export industry through (a) testing strategic 
communication’s impact on community support and acceptance, (b) exploring 
digital skills gaps and training requirements, and (c) identifying the costs and 
benefits of pathways to net-zero emissions by 2050. 

A project that aims to support strategic communication decision-making 
to build community support and acceptance of hydrogen exports has been 
jointly funded by Victoria State Government and QUT and commenced in 
January 2022. The project has employed two concurrent research methods to 
deeply explore and understand the Australian public’s perceptions, opinions, 
and acceptance of energy exports and create an evidence base for strategic 
communication to support the hydrogen export industry’s evolution in Australia. 
Specifically, horizon scanning, and megatrend reporting technology has been 
used to rapidly explore media reporting and social media conversations about 
hydrogen in the Australian context and a national survey has explored the 
Australian public’s perceptions of hydrogen exports and tested how strategic 
communication impacts opinions and acceptance. This project will contribute to 
a Commonwealth milestone to be delivered by the end of October 2022.  

Focusing on digital skills gaps and training requirements within the energy sector, 
a project funded by the Asset Institute and QUT also made significant progress. 
The project is developing a digital competencies framework for the Australian 
energy industry. Over the past 12 months, an analysis has been conducted to 
identify the digital competency levels that will be required by different professional 
groups six years from now, and an online survey to measure the proficiency 
levels of individuals has been developed and tested. This project will contribute 
to a Commonwealth milestone to be delivered in August 2023.  

The FEnEx CRC team have also continued their involvement with the Net Zero 
Australia project, with results expected to help guide Australia’s decision-
making to achieve climate targets and commitments in the coming decades.  

In addition to research activities, the Program Four team has also continued 
to engage with CRC partners and other external stakeholders to ensure the 
research directions and milestones remain relevant and respond to rapid 
changes in the sector. 

Summary
As global markets shift towards low 
or zero emissions energy sources, 
Australia’s position as one of the 
world’s largest energy exporters faces a 
significant period of change, impacting 
both export and domestic sectors. 
The FEnEx CRC’s Market and Sector 
Development research program aims to 
support Australia’s future as a leading 
global energy exporter through expert-
led and collaborative research.  

Research program four is cross-cutting 
and has been designed to help Australia 
capitalise on factors that support energy 
export market growth while being 
mindful of barriers that may impact the 
development of efficient supply chains 
and prevent wide-spread adoption. 

RESEARCH, INNOVATION AND EDUCATION

Program 4 
Market and Sector Development 4

Prof. Cameron 
Newton 
Queensland 
University of 
Technology

Dr Ellen 
Tyquin 
FEnEx CRC 
Foundation 
Fellow 

Prof. Amisha 
Mehta 
Queensland 
University of 
Technology

Program Leaders
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20.RP4.0041 
Developing a Digital 
Competencies Framework for 
the Australian Energy Industry

Partners:

Queensland University of Technology

Asset Institute

Future Energy Exports CRC

The success of integrated data systems 
across the LNG and hydrogen sectors 
will hinge on the ability of the workforce 
to use digital technologies effectively. 
Understanding the proficiency of the 
workforce across data engineering, data 
science, wireless and networks required 
for the Internet of Things (IoT), cloud 
computing, automation and robotics, 
and cyber security systems is a critical 
component of our future success.  

This important project will enable 
companies (small and large), governments 
and educators to understand the 
workforce capability and prepare for 
gaps and future knowledge growth.  

21.RP4.0104 
Using big data and strategic 
communication to support 
the hydrogen industry’s 
evolution in Australia 

Partners:

Queensland University of Technology

State Government of Victoria through 
Department of Jobs, Precincts and Regions

Future Energy Exports CRC  

This project addresses a national priority 
for continuous community learning 
and engagement alongside State 
Government narratives as the hydrogen 
industry evolves. 

Strategic communication to support 
Australia’s transition to a hydrogen 
economy and the many steps on this 
journey, is needed to achieve a sustained 
social license, build, and assure trust, 
and avoid misinformation. This project 
intersects research methodologies to 

create an evidence base for strategic 
communication to navigate ongoing 
challenges and opportunities around 
hydrogen industry’s evolution in Australia. 

Program 4 Projects

21.RP4.0052 
Net Zero Australia

Partners:

University of Melbourne

The University of Queensland

Princeton University

Nous Group

A two-year collaboration has begun 
to analyse how Australia can achieve 
a net zero economy by 2050. The Net 
Zero Australia (NZAu) project is a 
collaborative partnership between the 
University of Melbourne, The University 
of Queensland, Princeton University and 
management consultancy Nous Group.  
It is based on Princeton University’s 
Net-Zero America study, which has 
attracted widespread interest from the 
United States government, businesses, 
non-governmental organisations and 

media (including the Economist and New 
York Times) since its release in late 2020. 
A notable feature of the Net-Zero 
America study was its highly detailed 
analysis of five distinct pathways to 
net-zero emissions by 2050. NZAu 
will undertake the same, granular 
analysis of scenarios which range from 
100% renewable energy to one which 
includes significant carbon capture and 
storage. It will assess the progressive 
impacts of each scenario on emissions, 
infrastructure, costs, employment, land 
use, air pollution and other important 
outcomes at a high level of geographic 
resolution. The project will also assess 
how Australia might export clean 
energy and low emission products, 
and thus contribute to the global 
decarbonisation task.  

The NZAu study will not recommend a 
preferred pathway or critique current 
policies; instead, it will present the costs 

and benefits of each scenario. Like 
the U.S. study, all methods, data and 
results will be made publicly available. 
NZAu is sponsored by Worley, Dow, 
Future Energy Exports Cooperative 
Research Centre (FEnEx CRC), APA 
Group and the Minderoo Foundation. 
The project is being overseen by a 
Steering Committee chaired by former 
Chief Scientist of Australia, Emeritus 
Professor Robin Batterham. An Advisory 
Group has also been established 
which includes nominees from the 
Australian Conservation Foundation, 
the Australian Council of Trade Unions, 
the Climate Council, Energy Consumers 
Australia, the Ethics Centre, the National 
Farmers Federation, St Vincent de 
Paul, three independent members, and 
nominees from each of the sponsoring 
organisations. The project will run until 
2023 and will release interim findings 
throughout this period.  

RESEARCH, INNOVATION AND EDUCATION
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Commonwealth Milestones 
Delivered in FY 2021-22

Output Milestone

RP1.  Novel holistic technical solutions to guard against 
potential adverse events during LNG production. 

1.3.1  Software based model of boil-off gas production 
with predictions of when stored LNG becomes unstable.

RP2.  Novel and improved materials for hydrogen 
containment that enable storage and transport while 
minimising hydrogen embrittlement and/or reduce 
boil-off gas (BOG) in cryogenic applications; codes and 
standards for safer handling; as well as accurate models 
for predicting liquid hydrogen (LH2) boil-off. 

2.2.1  Develop and test a liquid hydrogen boil-off gas 
model as a user-friendly software tool. 

RP3.  Improved LNG and Hydrogen plant control systems 
with increased predictive ability, reaction speed and 
ability to adapt. 

 

3.3.1  Techniques and specifications for integration of 
improved process control system designs into existing 
architecture developed, demonstrated, and evaluated 
using experimental data sets for priority operations. 
Additional areas for improvement identified. 

RESEARCH, INNOVATION AND EDUCATION
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Commercialisation and the effective 
development and utilisation of 
Intellectual Property (IP) are key features 
of Cooperative Research Centres.  

In the second year of the FEnEx 
CRC we focussed on developing and 
implementing a series of templates to 
record the range of intended research 
outcomes in the form of IP identification 
and capture, in particular ensuring that 
all Project IP has been identified and 
suitably captured and codified. 

FEnEx CRC is seeking a flexible 
approach to IP that minimises barriers 
to collaboration and maximises the 
likelihood of research project outcomes 
being utilised and/or commercialised. 
A key principle of the FEnEx CRC’s 
approach to IP is to have a single owner, 
with other contributors to the Project 
having utilisation licenses and revenue 
sharing agreements. The IP owner 

should be the Project participant best 
able to commercialise the outcomes and 
this is often influenced by the details 
of any background IP brought to the 
project. Ownership of IP developed 
in a project is specified in the Project 
Agreement on a case-by-case basis; if no 
specification is made then it is by default 
owned by the FEnEx CRC. All project 
parties are required to adhere to the 
National Principles of IP Management 
(2019) and the Australian Code or the 
Responsible Conduct of Research (2018). 

The FEnEx CRC Board is responsible for 
determining guidance protocols relating 
to the ownership of Project IP, which 
will be agreed in Project Agreements by 
the FEnEx CRC on a fair and consistent 
basis in relation to all. Generally, revenue 
sharing will be based pro-rata on the 
resources allocated to the project.  

This year the Commercialisation & 
Utilisation Committee was established. 
This Committee will provide support 
and make recommendations to the 
FEnEx CRC Board. 

So far, a range of commercialisation 
and utilisation strategies have been 
adopted for the Projects commenced 
and Milestones completed. These range 
from full public release of the research 
outcomes to benefit industry and the 
public generally, to partial public release 
with key results retained for use in future 
commercialisation by the FEnEx CRC or 
its participants, to full ownership of the 
IP by a lead Participant with revenue 
sharing arrangements.  

As we enter our third year, education and 
training around IP, capture, codification 
and utilisation will take centre stage as 
some of projects come to a close. 

RESEARCH, INNOVATION AND EDUCATION

Commercialisation and 
Intellectual property
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From the outset, collaboration has been 
a key ingredient for achieving the FEnEx 
CRC’s objectives. With over 50 projects, 
the collegiate interest in working together 
has been high. Through multiple project 
rounds, proposals and ideas have been 
discussed and circulated for comment. 
The Research Advisory Committee and 
Executive Team provide introductions 
between prospective collaborators 
where required. New ideas are regularly 
circulated on a survey drawing attention 
to new content and encouraging 
participants to actively engage. Since 
July 2021, monthly colloquiums have 
provided an opportunity even greater 
engagement and inclusivity. 

Of particular note, there are over 251 
research, technical, postgraduates 
and administrative personnel across 
all Participants that are engaged in 
collaborative project teams, and over 
508 people have engaged across the 
conference, workshops and monthly 
colloquiums. 

During this first year of operations, 
FEnEx CRC has established a range of 
pathways for engagement, particularly 
with small-to-medium enterprises 
(SMEs) including: 

• The inaugural conference where SMEs 
from various energy networks were 
invited to join in the complementary 
program; 

• Direct engagement with CRC 
participants through Supporting 
Participant and Third Party Agreements; 

• Partnering with established SME 
network groups to share knowledge 
and enable collaborative research 
projects, in particular Asset Institute, 
MIMOSA, APPEA, Clean Marine 
Fuels Institute and Sustainable Built 
Environment; and

• Social media channels and monthly 
colloquiums to disseminate new 
information. 

This year external communication 
has focussed on promoting the vast 
array of projects to the general public. 
This has been achieved through 
interviews, articles, social media channels 
(LinkedIn, Twitter, YouTube, Business 
News and The Australian Financial 
Review), website and direct engagement 
with organisations outside the CRC.  

For all social media posts, refer to the 
appendices. 

Collaboration, communication 
and engagement
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INTERVIEW: Future Energy Exports 
CRC CEO Eric May summarises his 
takeaways from the 2022 FEnEx CRC 
annual conference:

I recently spent two days with some of 
our nation’s leading researchers and 
industry experts asking the big questions 
about future-proofing Australia’s energy 
exports through LNG decarbonisation 
and hydrogen cost-reduction.

“Stimulating” and “like drinking from a 
fire-hose” were some of the comments 
from attendees at our inaugural Future 
Energy Exports Cooperative Research 
Centre (FEnEx CRC) conference held in 
Perth which showcased research efforts 
to assist in the quest for Net Zero and 
energy transition.

With our event kicked off by one of 
Australia’s most imminent Environmental, 
Social and Governance (ESG) and 
business voices, Grant King, I personally 
took away several critical insights over 
the two days that will help shape our 
organisation’s future work plans.

First and foremost was that our global and 
national 2030 emission targets can only be 
plausibly met with existing technologies 
– and that our 2050 emission targets will 
only be met with new technologies that 
groups like our Cooperative Research 
Centre are working on.

I also had confirmed that scientists and 
engineers must continue to pursue the 
work and technologies that are needed 
and not just those that are fashionable. 
The time for solving our world-wide 
emerging energy crisis is now and this 
is just as pressing as the call to solve the 
challenge of global climate change.

With the world facing ever-increasing 
energy demand our challenge is how we 
meaningfully reduce the carbon intensity 
associated with its production.

And this goes to the heart of the FEnEx 
CRC’s mission and what we are working 
to achieve. How do we develop and 
demonstrate the new technologies the 
world needs to decarbonise reliable and 
secure energy supplies?

Fortunately, we have some of the best 
and brightest minds working to solve 
this challenge and we look forward 
to showcasing our work via future 
communications and LinkedIn articles.

Finally, another key point which stuck 
with me was the continued place for 
face-to-face collaboration for industry 
experts and researchers in generating 
innovative thought and ideas. While 
technology plays a significant part in 
helping bridge the tyranny of distance, 
sometimes the best ideas are sparked in 
a single exchange or group discussion.

Last year we were forced by Covid to 
delay this inaugural event. But during 
the conference I saw how important a 
physical gathering remains and how 
galvanising a meeting of thought 
leaders can be – and how collaborative 
relationships and connections through 
the FEnEx CRC will help solve these 
critical global challenges and cement 
Australia’s place in the global energy 
landscape.

For more information on the conference, 
visit the presentation and video pages 
on the FEnEx CRC website.

Annual Conference

124
Delegates

15
Presentations

11
Posters

8
3MT Competitors
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Training courses and workshops 
FEnEx CRC education and training 
programs focus on developing 
industry-ready researchers, engineers, 
and operators. The provision of training 
courses and workshops is a key goal to 
help deliver a workforce with the digital 
and technical capabilities required to 
support the energy transition and a 
thriving energy exports industry.  

Industry Credentials & 
Professional Development: 
Associate Degree in Applied 
Technologies 
This year the focus centred 
on establishing the Associate Degree 
in Applied Technologies in partnership 
with the University of Western Australia. 
This degree will provide students 
with the skills to deploy Industry 
4.0 technologies across advanced 
manufacturing and extractive industries. 
The course is designed for professionals 
with industry experience, who want 
to participate in the development and 
deployment of advanced technology 
industries. More information about this 
practical degree can be found on the 
University of Western Australia website. 

Public Outreach: Monthly 
Colloquium 
Ten stimulating presentations delivered 
by our industry participants, interspersed 
with several presentations on FEnEx 
CRC research, were heard by significant 
national audiences through our monthly 
colloquiums. These talks have provided 
insight into how businesses operate in 
challenging environments; the audience 
Q&A has been thought-provoking, leading 
to conversations and projects beyond 
the colloquiums. We expect this forum to 
build in maturity and become a significant 
avenue for stakeholders and participants 
to exchange ideas and find solutions. 
Colloquiums are promoted on the website. 

Research Pathways: Workshops 
For in-depth subject matter discussions 
and future research pathways, FEnEx 
CRC holds dedicated workshops. 
Industry and research experts are 
brought together to deepen their 
understanding of the topic and explore 
opportunities to deepen knowledge 
and in some cases find solutions. This 
year’s focus was on Methanation & 
CO2 Utilisation and Fugitive Methane 
Emissions. Reports produced from these 
workshops can be found on the website.  

Professional Development: 
Intellectual Property Training 
An essential output from Cooperative 
Research Centres is the ability to create 
and translate useful research outputs 
into commercial solutions. FEnEx CRC 
will continue to support the deepening 
knowledge of researchers and industry 
participants in the capture, utilisation 
and commercialisation of Australian 
research outcomes. To this end, the first 
of many IP courses was held this year. 

Professional Development: 
Foundation Fellows 
Media Training 
Key to any researcher’s future career is 
the ability to translate often complex 
research questions, methodology and 
findings to a broader audience, be it 
the public, future research partner, or 
an investor. Media training instils the 
confidence to create, articulate thoughtful 
narrative and stay on track, especially 
in the face of detractors. This year’s 
training was delivered to eight early 
career researchers. Saman Asghari-Gorji 
reflected on the training  

“I would like to sincerely thank the 
FEnEx CRC team for arranging such 
a wonderful workshop. This was an 
extraordinary experience for me as an 
Early Career Researcher. The workshop 
has genuinely helped me to present 
my story to the particular media that 
I will be speaking with.” 

PhD 3 Minute Thesis 
The 3 Minute Thesis (3MT) will be an 
ongoing activity for the FEnEx CRC 
PhD scholars as they navigate their way 
through their studies. It is an excellent 
precursor to the media training and public 
speaking. This year’s 3MT was held in 
conjunction with the annual conference. 
Scholars were given the opportunity to 
present with the finalists being judged 
by the conference audience. It made for 
a great engaging process. This year’s 
3MT’s are on the FEnEx CRC website. 

In future years, FEnEx CRC plans to 
develop and instigate flexible short 
courses and micro-credentials for high 
priority vocational, trade and industrial 
skills, related to industry needs. An 
expansion of public education both in 
forums and the provision of engaging 
online information is also planned. 

PhD Scholars 
Over the lifetime of FEnEx CRC, 59 
research by higher degree candidates 
are expected to be delivered, primarily 
via PhD scholarships. We now have 26 
PhD scholars across six of the universities 
focussed on a variety of topics. A list of 
topics can be found in the appendices. 

Education and training



GOVERNANCE

The Board
FEnEx CRC is governed by a majority 
independent Board of directors headed 
by an Independent Chair. The Board 
provides oversight, governance and 
strategic direction for the CRC. Two 
initial Directors were nominated by 
the bid team. Additional director 
appointments were recommended by 
the Nominations and Renumeration 
Committee and approved by existing 
members. The Board is responsible for 

establishing, monitoring and maintaining 
a sufficient level of governance with 
relation to core tasks. 

Following the 2020/2021 Annual 
General Meeting the two Foundation 
Directors resumed their appointments 
on the Board. 

Two director terms fall due at the Annual 
General Meeting 2021/2022, Susie Smith 
and Jon Loraine.

FEnEx CRC structure
FEnEx CRC is registered with Australian 
Securities and Investment Commission 
(ASIC) and the Australian Charities and 
Not-for-Profits Commission (ACNC) as a 
not-for-profit public company limited by 
guarantee, governed by a constitution. 

Seven Board directors govern FEnEx 
CRC’s activities. The Board comprises 
of four independent directors and 
three non-independent directors: two 
Foundation Directors and the Managing 
Director and CEO. One of the Board’s 
independent directors acts as the 
Independent Chair. There are three active 
Board committees; Audit and Risk, 
Nominations and Renumeration 
Committee; Commercialisation and 
Utilisation Committee. These committees 
are comprised of directors and 
independent experts. Projects are 
assessed by the Research Advisory 
Committee made up of participant 
representatives.

The CEO reports to the Board on the 
management of FEnEx CRC and a team of 
FEnEx CRC employees report to the CEO. 
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Board

Director appointments and meeting attendance

Name Role Appointed
Number of meetings 
held while in office

Number of meetings 
attended

Mary Hackett Independent Director &   
Chair of the Board 

20/04/2020 17 17

Eric May Director and CEO  20/04/2020 17 17

Susan Smith Independent Director 01/12/2020 10 10

Pietro Di Bona Independent Director 20/04/2020 17 17

Jonathan Loraine Audit and Risk Committee Chair 
& Independent Director 

01/12/2020 10 10

Susmita Thomson Foundation Director 01/12/2021 10 10

Chris Clark Foundation Director 01/12/2021 10 8

Jill Stajduhar Company Secretary 20/04/2020 17 17

Board meetings
The majority of Board meetings took place over Zoom or Teams.   

Number Date Location

1 02/04/2020  FEnEx CRC Office

2 12/05/2020  Zoom 

3 25/06/2020  Zoom 

4 22/07/2020  FEnEx CRC Office 

5 19/08/2020  FEnEx CRC Office 

6 23/09/2020  FEnEx CRC Office 

7 16/11/2020  FEnEx CRC Office 

8 27/01/2021  Zoom 

9 18/02/2021  Zoom 

10 31/03/2021  Zoom 

11 26/05/2021  Zoom 

12 28/07/2021  Zoom 

13 22/09/2021  Zoom 

14 01/12/2021  Zoom 

15 02/02/2022  Teams 

16 30/03/2022  Teams 

17 25/05/2022  Teams 

GOVERNANCE
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Directors

Name Board position Key skills

Mary Hackett Independent 
Chair

Mary has an extensive career in the resource sector, spanning more than 30 years, 
with senior executive roles in Brown & Root, Woodside, and General Electric. Her most 
recent executive role being Vice President of General Electric Oil & Gas for Australasia.

Mary is Non-Executive Chair of Future Energy Exports Cooperative Research Centre, , 
Non-Executive Director and Chair of the ESG committee for Strike Energy, Non-
Executive Director of Sapien Cyber and Non-Executive Director and Remuneration 
Committee Chair of Blue Ocean Marine. 

A Graduate of AICD and Fellow of Engineers Australia, Mary holds an honours degree 
in Mechanical Engineering from University College Galway, Ireland.

Prof. Eric May Managing 
Director

Chief Executive 
Officer

Eric was named the 2021 Western Australian Scientist of the Year. He is the Chevron 
Chair in Gas Process Engineering at UWA which, in 2011, was endowed in perpetuity, an 
Australian Research Council Future Fellow, and was a Visiting International Professor at 
Ruhr-Universität Bochum in Germany from 2015-18.  His research team works closely with 
industry, conducting projects in the production and liquefaction of hydrogen and LNG, 
CCS and fluid property prediction.  In 2017, Eric co-established Gas Capture Technologies 
Pty Ltd, a spin-out company for patented technologies to capture methane from coal 
mines, land-fill gas and other sources.  Eric was awarded the Malcolm McIntosh Prize 
for Physical Scientist of the Year as part of the 2012 Prime Minister’s Prizes for Science.

Director, Technical – Gas Capture Technologies Pty Ltd.

Susie Smith Independent 
Director

Elected to the FEnEx CRC Board in 2020, Susie brings executive and board 
experience in corporate strategy, public affairs, and sustainability.

She is the Chief Executive of the Australian Industry Greenhouse Network (AIGN) 
– a leading network of industry associations and businesses that see value in joint
industry dialogue on climate change to promote sustainable development.

She is a highly regarded climate change and sustainability policy specialist 
contributing nationally and internationally. Susie was a member of the Australian 
expert panel examining additional sources of low-cost abatement (King Review, 
2020), the IGU’s group of experts on methane emissions, the intergovernmental 
panel on climate change taskforce meeting on fugitive emissions, and the Global 
Reporting Initiative sustainability reporting guidelines for industry. Previously, 
Susie was a Director for CRC CARE.

She has a background in elite sports and is also a board member of the South 
Australia Cricket Association and Water Polo Australia.

Pietro Di Bona Independent 
Director

Pete is an Independent Non-Executive Director on the FEnEx Board and Chairs the 
Nominations and Remuneration Committee. Pete’s professional career spans 30+ 
years in the global energy sector with a focus on the commercial development of gas 
and LNG projects in Europe, West Africa, Australia, US Kazakhstan and the Asia-Pacific 
region. Prior to leaving Chevron he was GM of Domestic Gas Marketing responsible 
for the start-up and development of Chevron’s Australian domestic gas business. 
He is a graduate of the Australian Institute of Company Directors, co-founder of 
the WA-based start-up Hydrogen Developments Ltd and Non-Executive Director of 
the South West Catchments Council. Pete has a PhD in Earth Science from Flinders 
University and completed post-doctoral research at Curtin University.

GOVERNANCE
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Directors (continued)

Name Board position Key skills

Jonathan Loraine Independent 
Director

Jonathan Loraine is the Chair and Founder of Core Group, a technology and 
innovation company which provides metallurgical testwork, process design and 
technology to the minerals industry. He was the Chair of the CRC for Optimising 
Resources Extraction (“CRC ORE”) from inception to the end of its funding term in 
2021, with over one billion dollars of value created for its industry participants.

He is also a Partner of Neuchatel Partners, an advisory company to the resources, 
energy and utility sectors. Jon has over 35 years of senior level mining industry 
operational and commercial experience in Europe, Africa, North and South America, 
and Australasia. This has encompassed exploration management, project development 
and financing, operational management and commercialisation of technology across 
all sectors of the resources industry.

Dr Susmita Thomson Foundation 
Director

Susmita is Chevron’s Global Technology Center Manager (Perth). She has 20 years’ 
experience in the oil and gas industry. She has a multi-disciplinary background 
spanning facilities engineering, production engineering, flow assurance, project 
management, and technology deployment. She has applied this expertise to influence 
and assist on multiple major capital projects (including Gorgon, Jansz, Wheatstone, 
North-West Shelf, and Otway). She is an active member of the local research and 
development community sitting on a number of Boards and Committees.

Chris Clark Foundation 
Director

Chris Clark has over 30 years’ experience working in the public sector across a range 
of different service areas.

Chris was appointed as the Deputy Director General, Infrastructure, Economy and the 
Environment at the Department of the Premier and Cabinet in April 2022. In this role, 
Chris is responsible for providing strategic policy advice to Government on a number 
of key government priorities, as well as working with government and industry to 
overseeing the development and delivery of infrastructure projects and providing 
operational, management and administrational support to the Premier, Ministers, 
Parliament and the Department.

Prior to this, Chris was the Deputy Director General, Resources and Project Facilitation 
at the Department of Jobs, Tourism, Science, and Innovation. Chris’ role entailed 
facilitating and assisting the development of State significant projects in areas 
ranging from the resources and oil and gas sector, through to agriculture and tourism. 
This included leading the implementation of economic development initiatives on 
behalf of the WA Government including the Future Battery and Critical Minerals 
Industries Strategy and the Renewable Hydrogen Strategy, as well as planning and 
managing the State’s Strategic Industrial Areas.

GOVERNANCE
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Committees

Audit and Risk Committee (ARC)
Name Role

Jon Loraine Audit and Risk Committee Chair & Independent Director 

Mary Hackett Independent Director & Chair of the Board 

Eric May Director and CEO 

Jill Stajduhar  Company Secretary 

Research Advisory Committee (RAC)
Name Role

Michael Johns  Chair, FEnEx CRC Research Director 

Eric May  FEnEx CRC Board Representative 

Catherine Simon  Woodside, Core Participant  

Craig Buckley  Curtin University, Core Participant  

David Adamson  INPEX, Core Participant  

Dongke Zhang  University of Western Australia, Core Participant  

Gordon Rule  Horizon Power, Supporting Participant  

Ian MacKinnon  Queensland University of Technology, Core Participant 

Markus Stumptner  The University of South Australia, Core Participant  

Robert Catchpoole  Origin Energy, Supporting Participant  

Rowan Hill  Mineral Resources, Supporting Participant  

Commercialisation and Utilisation Committee (CCU) 
Name Role

Susie Smith Independent Director and Chair

Jon Loraine  Independent Director 

Susmita Thomson  Foundation Director 

Eric May  Director and CEO 

Nick Day  Independent Guest 

Jill Stajduhar  Company Secretary and COO 

Nominations and Remuneration Committee (NRC)
Name Role

Pietro Di Bona Chair & Independent Director 

Mary Hackett Independent Director

Eric May Director and CEO

Company Secretary
Company secretary services are provided by Jill Stajduhar, the Chief Operating Officer. 

GOVERNANCE
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FEnEx CRC Personnel 

Head Office

Name Organisation CRC position/role Time commitment (FTE)

Prof. Eric May FEnEx CRC Chief Executive Officer 0.9

Prof. Michael Johns FEnEx CRC & University 
of Western Australia

Research Director 0.5

Jill Stajduhar FEnEx CRC Chief Operating Officer and Company Secretary 1.0

Rochelle Gunn FEnEx CRC Project Manager 1.0

Shari Owen   FEnEx CRC  Executive Assistant  1.0 

James Bowie  FenEx CRC  Public Affairs  0.2 

Laureen Riordan  FEnEx CRC  Accountant  0.1 

Dennis Bothur  FEnEx CRC  CRM Administrator  0.1 

FEnEx CRC Program Leaders

Name Organisation CRC position/role Time commitment (FTE)

Prof. Vishnu Pareek Curtin University Program 1 Lead 0.5

Prof. Craig Buckley Curtin University Program 2 Lead 0.5

Prof. Ian McKinnon Queensland University of Technology Hydrogen Lead 0.3

Prof. Markus Stumptner University of South Australia Program 3 Lead 0.5

Prof. Cameron Newton Queensland University of Technology Program 4 Co-Lead 0.25

A/Prof. Amisha Mehta Queensland University of Technology Program 4 Co-Lead 0.25

FEnEx CRC Foundation Fellows

Name Organisation CRC position/role Time commitment (FTE)

Dr Luke McElroy Curtin University Program 1 Foundation Fellow 1.0

Dr Saif Al Ghafri  University of Western Australia  Program 1 Foundation Fellow  1.0

Dr Mauricio Di Lorenzo  Curtin University Program 2 Foundation Fellow  1.0

Dr Saman Gorji  
(until May 2022)  

Queensland University of Technology Program 2 Foundation Fellow  1.0

Dr Amir Ganjavi  
(from May 2022) 

Queensland University of Technology Program 2 Foundation Fellow  0.6  

Dr Shahrzad Shahi  
(from May 2022) 

Queensland University of Technology Program 2 Foundation Fellow  0.4

Dr Karamjit Kaur  University of South Australia Program 3 Foundation Fellow  1.0

Dr Matt Selway  University of South Australia Program 3 Foundation Fellow  1.0

Dr Ellen Tyquin  Queensland University of Technology Program 4 Foundation Fellow  1.0

GOVERNANCE
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2022 
$

2021 
$

Income
Grants and contributions received

Grants and Contributions received and allocated to approved expenses 7 4,790,529 1,823,729

4,790,529 1,823,729

Project expenses

Project Expenses approved and incurred 8 3,941,345 1,065,575

3,941,345 1,065,575

Head office expenses

Accounting and Bookkeeping 11,400 8,840

Advertising, Events & Marketing 20,941 3,051

Audit Fee 17,155 0

Bank Fees 2,089 99

Computer & IT Management 12,773 7,546

Computer Project Management System 17,624 57,162

Conferences and Seminars 26,881 177

Consultants & Contractors 35,666 0

Insurance - Business 6,535 5,827

Insurance - D&O 0 6,237

Insurance - Workers Compensation 400 400

Legal Expenses 8,769 53,304

Office Expenses 887 803

Parking 93 82

Personnel - Board 120,318 124,882

Personnel - CEO, COO, Admin, Comm 489,132 452,681

Printing and Stationery 9,254 11

Professional Development & Training 4,800 0

Publications 3,426 0

Subscriptions and Memberships 45,244 21,468

Superannuation - Board 9,068 7,953

Travel - International 3,535 0

Travel - National 3,194 7,631

849,184 758,154

Total profit and other comprehensive income before income tax 0 0

Statement of Profit or Loss 
and other Comprehensive Income
For the period ended 30 June 2022
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2022 
$

2021 
$

Profit and other comprehensive income before income tax 0 0

Income Tax Expense 0 0

Profit and other comprehensive income after income tax  0 0

Retained earnings at the beginning of the financial year 0 0

Retained earnings at the end of the financial year 0 0

Statement of Changes in Equity
For the period ended 30 June 2022
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Note
2022 

$
2021 

$

Current assets
Cash and cash equivalents 3 8,628,373 6,513,507

Trade and other receivables 4 326,875 337,668

Total current assets 8,955,248 6,851,175

Total assets 8,955,248 6,851,175

Current liabilities
Trade and other payables 5 557,848 937,389

Deferred Income 6 8,397,400 5,913,786

Total current liabilities 8,955,248 6,851,175

Total liabilities 8,955,248 6,851,175

Net assets 0 0

Equity
Total equity 0 0

Statement of Financial Position
As at 30 June 2022
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Note
2022 

$
2021 

$

Grants and contributions received (excl GST) 7 7,274,143 7,762,515

GST Collected 699,622 755,783

Movement in Accounts Receivable and Sundry Debtors 10,794 -337,668

Cash inflow from operating activities 7,984,559 8,180,630

Total Expenses (excl GST) 4,790,529 1,823,729

GST Paid on expenses 448,400 1 53,108

GST Paid to ATO 394,564 482,323

Movement in Accounts Payable 236,200 - 792,037

Cash outflow from operating activities 5,869,693 1,667,123

Net Cash inflow from operating activities 2,114,866 6,513,507

Cash Balance at beginning of year 6,513,507 0

Cash Balance at end of year 3 8,628,373 6,513,507

Statement of Cash Flows
For the period ended 30 June 2022
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Future Energy Exports CRC Ltd (the company) is a not-for-profit company limited by guarantee, incorporated and domiciled in 
Australia. Its registered office and principal place of business is: 
M050, 35 Stirling Hwy 
CRAWLEY WA 6009

A description of the nature of the company’s principal activities are included in the directors’ report, which does not form part of 
the financial statements.

The financial statements are presented in Australian dollars, which is the company’s functional and presentation currency.

1 Basis of preparation
 In the Directors’ opinion, the Company is not a reporting entity since there are unlikely to exist users of the financial statements 

who are not able to command the preparation of reports that will satisfy specifically all of their information needs. This special 
purpose financial report has been prepared in accordance with the recognition and measurement principles of all applicable 
Australian Accounting Standards and Interpretations issued by the Australian Accounting Standards Board, the Australian 
Charities and Not-for-profits Commission Act 2012 and the Corporations Act 2001, as appropriate for not-for-profit entities.

 The financial statements have been prepared on an accruals basis and are based on historical costs modified, where applicable, 
by the measurement at fair value of selected non-current assets, financial assets and financial liabilities.

2 Summary of significant accounting policies
 Revenue and other income

 Government Grant Income

 Grants from the Commonwealth Government are recognised at their fair value where there is a reasonable assurance that the 
grant will be received, and the company will comply with all the conditions outlined in the grant agreement. Grants relating 
to costs that have not yet been incurred are included in Deferred Income (current liabilities) until such time that the specific 
expenditure conditions under the terms of the agreement are met. Once the expenditure conditions are met, the grant income is 
credited to the Statement of Profit or Loss.

 Contributions from Participants

 Contributions received from participants are recorded as Deferred Income on receipt and recognised as income in the Statement 
of Profit or Loss once expenses are incurred under the terms of the Participants Agreement.

 In-kind Contribution Income

 In-kind staff contributions and the corresponding expense from the participants are not included in the Statement of Profit or 
Loss and Other Comprehensive Income. These contributions are recorded in the Commonwealth Tables which are subject to 
separate reporting requirements. The impact on the financial statements is nil.

 Other Income

 Other income is recognised when it is received or when the right to receive payment is established. 

 Goods and services tax (GST)

 Revenue, expenses and assets are recognised net of the amount of goods and services tax (GST), except where the amount of 
GST incurred is not recoverable from the Australian Taxation Office (ATO).

 Receivables and payables are stated inclusive of GST.

 Cash and cash equivalents

 Cash and cash equivalents comprise cash on hand, demand deposits and short-term investments which are readily convertible 
to known amounts of cash and which are subject to an insignificant risk of change in value.

 

Notes to the financial statements
For the period ended 30 June 2022
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2 Summary of significant accounting policies (continued)
 Income tax

 The company is registered as a charity with the Australian Charities and Not-for-profits Commission (ACNC) but has not applied 
for a charity tax concessions endorsement. This decision will be reviewed on a continuous basis.

 The company’s taxable income is nil and there is no income tax payable.

 New or amended Accounting Standards and Interpretations adopted

 Adoption of any current Accounting Standards or Interpretations did not have any significant impact on the financial performance 
or position of the company as these are the first financial statements of the company since incorporation.

 Critical accounting estimates, judgements and assumptions

 The preparation of financial statements requires the use of certain critical accounting estimates. It also requires management to 
exercise judgement in applying the Company’s policies.

2022 
$

2021 
$

3  Cash and cash equivalents
 Bank Savings Account 8,608,355 6,484,019

 Bank Business Transaction Account 20,018 29,488

8,628,373 6,513,507

4 Trade and other receivables
 Current

 Accounts Receivable 326,875 337,500

 Sundry Debtors 0 168

326,875 337,668

5 Trade and other payables
 Current

 Accounts Payable 555,837 792,037

 Contributions received in advance 25,000 25,000

 GST Payable (22,989) 120,352

557,848 937,389

6 Other current liabilities
Deferred Income

 Uncommitted - CRC Grant 2,932,712 2,839,497

 Uncommitted - Partner Contributions 3,693,798 2,065,197

 Uncommitted - Other Sources 30,000 30,000

 Committed 1,740,890 979,092

8,397,400 5,913,786

Notes to the financial statements
For the period ended 30 June 2022
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6 Other current liabilities (continued)
As per accounting policy note 2, contributions from the Commonwealth Government and Participants are treated as deferred 
income until specific contract conditions are met and expenses incurred. In the event of a wind up of the Company, any deferred 
income that has not been allocated to expenses is required to be returned to the Commonwealth Government or individual 
Participants in accordance with the terms of the Agreements. Deferred Income arising from obligations to make contributions 
to the Company and not allocated to project expenses at balance sheet date has been included as a current liability as it is 
anticipated that the amounts will be allocated to future expenditure.

Deferred Income is split between contributions not committed to expenses yet (uncommitted) and contributions committed to 
approved expenditure where expenses were not yet incurred at 30 June 2022 (committed).

2022 
$

2021 
$

7 Grants and Contributions
 As per the accounting policy in note 2, contributions from the Commonwealth Government 

and Participants are treated as deferred revenue until specific contract conditions are met 
and expenditure incurred. Contributions received are therefore split between Income (in 
the Statement of Profit or Loss and other Comprehensive Income) and Deferred Income 
(current liability in Statement of Financial Position). Deferred Income is split between 
contributions not committed to expenses yet and contributions committed to approved 
expenditure that was not incurred by 30 June 2022.

 Income - Grants and Contributions received and allocated to approved expenses 4,790,529 1,823,729

 Deferred Income: Uncommitted - Increase in Grants and Contributions received and not 
allocated to approved expenses

1,721,816 4,934,694

 Deferred Income: Committed - Increase in Grants and Contributions received and allocated 
to approved expenses not incurred at year end

761,798 979,092

 Movement in Income in Advance 0 25,000

 Total Contributions received during the period 7,274,143 7,762,515

Notes to the financial statements
For the period ended 30 June 2022
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Note
2022 

$
2021 

$

8 Project Expenses
 The following project expenses were approved and incurred by 30 June 2022:

 20.RP0.001 Foundation Fellows 802,500 427,500

 21.RP1.0096 KETH Project Agreement 9 640,000 0

 22.RP1.0123 KETH Project Agreement Supplement to 0096 9 216,668 0

 21.RP1.0096 KETH Project Initial Costs 9 70,881 36,500

 22.RP1.0115 Avoiding sulphur freeze-out 225,000 0

 21.RP2.0059 Fluidised-bed Combustion 109,779 0

 21.RP2.0060 Direct NH3 155,813 0

 21.RP2.0061 Fully DC Microgrid 142,210 0

 21.RP2.0062 Hydrogen 4.0 230,000 0

 21.RP2.0065 Paths to a Supply Chain 70,200 0

 21.RP2.0091 Enabling Large-Scale H2 Ugrd Storage 97,000 0

 20.RP3.0042 Digital Twin Feasibility 11,750 35,250

 20.RP3.0048 Open Specification for Analytical Interoperability 397,518 264,450

 20.RP4.0041 Digital Competencies Framework 31,250 31,875

 20.RP4.0052 Net Zero Australia 375,000 0

 21.RP4.0104 H2 Strat Comms 32,357 0

 PhD Scholarships 333,419 270,000

3,941,345 1,065,575

 Project expenses approved but not incurred at balance sheet date are included in Deferred Income as ‘Committed’

9 KETH project and subsidiary Luth Eolas Pty Ltd
 To commercialise the key outcomes of FEnEX CRC’s demonstration and training programs, a wholly owned subsidiary company 

Luth Eolas Pty Ltd was established in August 2021 to manage the Kwinana Energy Transformation Hub (KETH) project. Luth 
Eolas Pty Ltd expenses are reflected in ‘RP1.0096 KETH Project’ and ‘RP1.0123 KETH Supplement to 0096’ project expenses. 
‘RP1.0096 KETH Project Initial Costs’ were incurred by FEnEX as part of the initial establishment of the project.

10 Members’ guarantee
 The Company is incorporated under the Corporations Act 2001 and is a Company limited by guarantee. If the company is wound 

up, the constitution states that each member is required to contribute a maximum of $100 each towards paying any outstanding 
debts and liabilities of the Company. At 30 June 2022 the Company had 5 members.

11 Contingent liabilities
 In the opinion of the directors, the Company did not have any contingencies at 30 June 2022.

12 Events after the reporting date
 No matters or circumstances have arisen since 30 June 2022 that has significantly affected, or may significantly affect the 

Company’s operations, the results of those operations, or the company’s state of affairs in future years.

Notes to the financial statements
For the period ended 30 June 2022
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The directors have determined that the company is not a reporting entity and that this special purpose financial report should be 
prepared in accordance with the accounting policies described in Note 2 to the financial statements.

The directors of the company declare that: 

1. The financial statements and notes present fairly the company’s financial position as at 30 June 2022 and its performance for 
the year ended on that date in accordance with the accounting policies described in Note 2 to the financial statements;

2. In the directors’ opinion there are reasonable grounds to believe that the company will be able to pay its debts as and when 
they become due and payable.

Signed in accordance with a resolution of directors made pursuant to section 295(5)(a) of the Corporation Act 2001 on behalf of 
the directors:

Mary Hackett 
Chair 
21 September 2022 

Jonathan Loraine 
Director 
21 September 2022

Directors’ declaration
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As the auditor of Future Energy Exports CRC Ltd for the year ended 30 June 2022, I declare that to the best of my knowledge and 
belief, there have been:

(a) no contraventions of the auditor independence requirements of the Australian Charities and Not-for-profits Commission Act 
2012 in relation to the audit; and

(b) no contraventions of any applicable code of professional conduct in relation to the audit.

DM Advisory Services

David Makowa 
Registered Company Auditor

21 September 2022

Auditor’s Independence Declaration
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Our opinion

In our opinion:

The accompanying financial report of Future Energy Exports CRC Ltd Inc (the Company) is in accordance with the Australian 
Charities and Not-for-profit Commission (ACNC) Act 2012, including:

(a)  giving a true and fair view of the Company’s financial position as at 30 June 2022 and of its financial performance for the year 
then ended,

(b)  complying with Australian Accounting Standards to the extent described in note 1(c) and the ACNC Regulations 2013.

The financial statements present fairly that contributions, both cash and in-kind, have been made and recorded in accordance with 
the budget as specified in Schedule 5 and in accordance with the terms of the Grant Agreement.

In accounting for Commonwealth Funding and contributions, the CRC has exercised proper accounting standards and controls 
(clause 10.4 (a)).

The CRC has met its obligations to the Commonwealth in relation to capital items (clause 10.2(a)).The cash contributions and 
Commonwealth Funding have been paid into and expended from the CRC’s Account, in accordance with the Grant Agreement, and 
all interest on the balance of the Account has been credited to the Account (clause 10.4).

In my opinion, the reports specified under clause 12.2 and 12.3 present fairly that the: Commonwealth Funding and the contributions 
have been expended solely for the activities and in accordance with Schedule 5 of this contract and Australian accounting concepts 
and applicable Australian standards; and all transactions for the activities as specified in Schedule 2 have been conducted through 
the Account.

What we have audited

The financial report comprises:

• the Statement of Financial Position as at 30 June 2022

• the Statement of Profit or Loss and other Comprehensive Income for the year then ended

• the statement of changes in equity

• the statement of cash flows

• the notes to the financial statements

Basis for opinion

We conducted our audit in accordance with Australian Auditing Standards. Our responsibilities under those standards are further 
described in the Auditor’s responsibilities for the audit of the financial report section of our report.

We believe that the audit evidence we have obtained is sufficient and appropriate to provide a basis for our opinion.

Independent auditor’s report
To the Directors of Future Energy Exports CRC Ltd Inc
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Independence

We are independent of the Company in accordance with the auditor independence requirements of the Incorporations Act and 
the ethical requirements of the Accounting Professional and Ethical Standards Board’s APES 110 Code of Ethics for Professional 
Accountants (the Code) that are relevant to our audit of the financial report in Australia. We have also fulfilled our other ethical 
responsibilities in accordance with the Code.

Emphasis of matter - basis of accounting and restriction on use

We draw attention to Note 1 in the financial report, which describes the basis of accounting. The financial report has been prepared 
for the purpose of fulfilling the Director’s financial reporting responsibilities under the Australian Charities and Not-for-profit 
Commission (ACNC) Act 2012. Our report is intended solely for Future Energy Exports CRC Ltd and its members and should not be 
used by parties other than Future Energy Exports CRC Ltd and its members. Our opinion is not modified in respect of this matter.

Responsibilities of the directors for the financial report

The directors of the Company are responsible for the preparation of the financial report that gives a true and fair view in accordance 
with Australian Accounting Standards and the Australian Charities and Not-for-profit Commission (ACNC) Act 2012 and for such 
internal control as the directors determine is necessary to enable the preparation of the financial report that gives a true and fair 
view and is free from material misstatement, whether due to fraud or error.

In preparing the financial report, the directors are responsible for assessing the ability of the company to continue as a going 
concern, disclosing, as applicable, matters related to going concern and using the going concern basis of accounting unless the 
directors either intends to liquidate the company or to cease operations, or have no realistic alternative but to do so.

Auditor’s responsibilities for the audit of the financial report

Our objectives are to obtain reasonable assurance about whether the financial report as a whole is free from material misstatement, 
whether due to fraud or error, and to issue an auditor’s report that includes our opinion. Reasonable assurance is a high level of 
assurance, but is not a guarantee that an audit conducted in accordance with the Australian Auditing Standards will always detect 
a material misstatement when it exists. Misstatements can arise from fraud or error and are considered material if, individually or in the 
aggregate, they could reasonably be expected to influence the economic decisions of users taken on the basis of the financial report.

A further description of our responsibilities for the audit of the financial report is located at the Auditing and Assurance Standards 
Board website at: http://www.auasb.gov.au/auditors_responsibilities/ar4.pdf. This description forms part of our auditor’s report.

DM Advisory Services

David Makowa 
Registered Company Auditor

21 September 2022

Independent auditor’s report (continued)
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Appendix 1: Projects
Project Lead organisation Project leader FEnEx CRC participant organisations involved Project dates 

20.RP0.001 
Future Energy Exports 
Project Zero

Future Energy 
Exports CRC

Eric 
May

FEnEx CRC, University of Western Australia, 
Curtin University, Queensland University of 
Technology, University of South Australia

01/07/2020 - 
31/12/2022

20.RP3.0042 
Digital Twin Feasibility 
Study

University of 
Western Australia

Peter 
Falloon

FEnEx CRC, University of Western Australia, 
Curtin University, Enterprise Transformation 
Partners Pty Ltd

1/4/2021-
30/9/2021

20.RP3.0048 
Open Specification for 
Analytics Interoperability

University of South 
Australia

Markus 
Stumptner

FEnEx CRC, Asset Institute, University of South 
Australia, Queensland Government Department 
of State Development, Infrastructure, Local 
Government and Planning, MIMOSA, Queensland 
University of Technology

1/4/2021 – 
31/3/2024

20.RP4.0041 
Developing a Digital 
Competencies Framework 
for the Australian 
Energy Industry

Queensland 
University of 
Technology

Robert 
Perrons

FEnEx CRC, Queensland University of 
Technology, Asset Institute

1/4/2021 – 
30/6/2024

21.RP1.0096 
Kwinana Energy 
Transformation Hub

Future Energy 
Exports CRC

Eric 
May

FEnEx CRC, University of Western Australia, 
Luth Eolas, Curtin University, WA State 
Government - Department of Job, Tourism, 
Science and Innovation

15/10/2021 – 
30/6/2022

21.RP2.0059 
Fluidised-bed combustion 
of ammonia (NH3) for 
stationary combined heat 
and power generation

University of 
Western Australia

Dongke 
Zhang

FEnEx CRC, University of Western Australia, 
Shanxi Keteng Environmental Protection 
Technology Co. Ltd

1/7/2021 – 
30/6/2024

21.RP2.0060 
Direct Ammonia 
Reduction of Iron Ore

University of 
Western Australia

Dongke 
Zhang

FEnEx CRC, University of Western Australia, 
Environmental Clean Technologies Ltd, 
University of Science and Technology Liaoning, 
Angang Steel Co. Ltd

1/10/2021 – 
30/6/2025

21.RP2.0061 
Fully DC Microgrid 
for Green Hydrogen 
Production

Queensland 
University of 
Technology

Dezso 
Sera

FEnEx CRC, Horizon Power, Origin Energy 
Ltd, Queensland University of Technology, 
Queensland Government Department of State 
Development, Infrastructure, Local Government 
and Planning

1/12/2021 – 
30/10/2023

21.RP2.0062 
Hydrogen 4.0: Design 
and Development 
of Cyber-Physical 
Systems for an 
Interoperable Renewable 
Hydrogen Plant

Swinburne 
University of 
Technology

Ali 
Yavari

FEnEx CRC, Origin Energy Ltd, Queensland 
University of Technology, Swinburne University 
of Technology, Queensland University 
of Technology, Queensland Government 
Department of State Development, 
Infrastructure, Local Government and Planning

1/11/2021 – 
1/11/2023

APPENDICES
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Project Lead organisation Project leader FEnEx CRC participant organisations involved Project dates 

21.RP2.0065 
Paths to a sustainable 
hydrogen supply chain

University of 
Western Australia

Saif 
Al Ghafri

FEnEx CRC, Horizon Power, Mineral Resources 
Ltd, University of Western Australia, Wood 
Australia Pty Ltd

1/5/2022 – 
30/04/2022

21.RP2.0085 
Bridging Blue and 
Green Hydrogen

University of 
Western Australia

Michael 
Johns

FEnEx CRC, University of Western Australia, 
INPEX, Victorian Government Department of 
Jobs, Precincts and Regions

1/5/2022 – 
30/04/2023

21.RP2.0091

Enabling Large-Scale 
Hydrogen Underground 
Storage in Porous Media

Curtin University Quan (Sam) 
Xie

FEnEx CRC, Curtin University, Beach Energy 1/4/2022 – 
31/12/2025

21.RP2.0093 
Thermophysical 
Properties of Hydrogen 
Enriched Natural Gas

University of 
Western Australia

Paul 
Stanwix

FEnEx CRC, University of Western Australia, 
INPEX, Wood Australia Pty Ltd

1/4/2022 – 
30/9/2022

21.RP2.0094 
Green Hydrogen for 
Road Transport in 
Western Australia

Curtin University Craig 
Buckley

Curtin University, FEnEx CRC, Sustainable Built 
Environment, University of Western Australia

1/4/2022 – 
31/3/2025

21.RP3.0106 
Asset reliability and 
Risk Interoperability

University of 
South Australia

Markus 
Stumptner

FEnEx CRC, University of South Australia, 
INPEX

1/7/2022 – 
30/6/2024

21.RP4.0052 
Net Zero Australia

University of 
Melbourne

Michael 
Brear

FEnEx CRC, APPEA, Chevron Australia, 
Mineral Resources Ltd, University of Melbourne

1/4/2021 – 
31/3/2023

21.RP4.0104 
Using big data and 
strategic communication 
to support the hydrogen 
industry’s evolution in 
Australia

Queensland 
University of 
Technology

Ellen 
Tyquin

FEnEx CRC, Queensland University of 
Technology, Victorian Government Department 
of Jobs, Precincts and Regions

5/3/2022 – 
31/12/2022

22.RP1.0115 
Avoiding sulphur 
compound freeze-out 
in liquified natural 
gas production

FEnEx CRC Eric 
May

FEnEx CRC, University of Western Australia, 
GPA Midstream

1/4/2022 – 
31/3/2025

22.RP1.0124

Avoiding and 
remediating heavy 
hydrocarbon 
freeze-out in liquefied 
natural gas production

University of 
Western Australia

Paul 
Stanwix

FEnEx CRC, Freeport LNG, University of 
Western Australia

1/6/2022 – 
1/12/2022
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Appendix 2: PhD Projects

Name University
Primary 
supervisor

Research 
program Title Start

Expected 
finish

Country 
of origin

Liam 
Tenardi

University of 
Western Australia

Paul 
Stanwix

1 Measuring thermophysical 
properties of industrially 
important fluids using 
microwave resonators

2021 2024 Australia

Vincent 
Jusko

The University of 
Western Australia

Eric 
May

1 Understanding and predicting 
boil-off from cryogenic liquids

2021 2023 Australia

Praveen Kumar 
Selvakumar

Curtin University Craig 
Buckley

2 Converting carbon dioxide into 
fuels for large scale production

2022 2025 India

Roman 
Weh

University of 
Western Australia

Eric 
May

1 Recovery of dilute helium from 
natural gas sources

2021 2022 Germany

Bithiah 
Esabunor-Nukie

Curtin University Craig 
Buckley

2 Sodium boro-hydride for solid-
state green hydrogen export and 
chemical precursor for conversion 
of carbon dioxide to fuel

2021 2024 Nigeria

Nghia Trung 
(Ivan) Nguyen

Queensland 
University of 
Technology

Ian 
Mackinnon

2 Design simulation and prototyping 
of small-scale microgrid for 
green hydrogen production

2021 2024 Vietnam

Lucie 
Desage

Curtin University Craig 
Buckley

2 Thermochemical battery 
using metal carbonates for 
energy storage

2022 2025 France

Umar 
Memon

University of 
South Australia

Markus 
Stumptner

3 Open analytics interoperability 2021 2025 Pakistan

Narasimha 
Naidu Nukala

University of 
Western Australia

Dongke 
Zhang

2 Development of heterogenous 
catalysts the plasma-catalytic 
combustion of ammonia

2021 2024 India

Shinghon 
Wong

University of 
Western Australia

Dongke 
Zhang

1 Utilisation of cold energy and 
recovery of higher hydrocarbons 
during LNG regasification: 
process synthesis, analysis 
and optimisation

2021 2024 Australia

Jia Ming 
Goh

University of 
Melbourne 

Gang Li 2 Hydrogen storage: encapsulation 
of gas using nanoporous material

2021 2024 Malaysia

Yuhong 
Fu

University of 
South Australia

Markus 
Stumptner

3 Digital technologies and 
interoperability

2021 2025 China

Benham 
Nasollah - Zadeh

University of 
Western Australia

Arman 
Siahvashi

2 Liquid hydrogen boil-off during 
pipeline transfer and storage

2022 2025 Iran
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Name University
Primary 
supervisor

Research 
program Title Start

Expected 
finish

Country 
of origin

Bruno 
Falcao

University of 
Western Australia  

Michael 
Johns

2 Liquid hydrogen reactor 
design – conversion of ortho- 
para- hydrogen

2022 2025 Brazil

Deepak 
Uniyal

Queensland 
University of 
Technology

Richi 
Nayak

4 An automated system based on 
cross-linguistic natural language 
processing to analyse and 
understand emerging trends and 
issues on social media platforms

2022 2025 India

Mark 
Barwood

University of 
Western Australia

Eric 
May

1 Solid formation kinetics in 
energy production and cryogenic 
liquefaction processes

2022 2025 Australia

Mohammad 
Sangchap

Swinburne 
University

Mahnaz 
Shafiei

2 Synthesis and characterisation 
of nanomaterials for gas sensing 
applications

2021 2024 Iran

Navin 
Bhardwaj

Queensland 
University of 
Technology

Ian 
Mackinnon

2 Analysis of physiochemical 
processes for low levelized cost 
of renewable hydrogen

2021 2024 Australia

Ngo Minh 
Phuoc

The University 
of Melbourne

Colin 
Scholes

2 Eliminating hydrogen back-
diffusion in electrochemical 
hydrogen transport

2022 2025 Vietnam

Paria 
Sadeghi

Curtin 
University

Vishnu 
Pareek

1 Application of trapdoor 
zeolites for separation of helium 
from natural gas

2022 2025 Iran

Razeen 
Hashmi

Swinburne 
University

Ali 
Yavari

2 Design and development of 
the digital twin for improving 
safety and production efficiency 
of the renewable energy plant 
of the future

2022 2025 India

Setareh 
Elyasi

Swinburne 
University

Nisa 
Salim

2 Improving the hydrogen 
storage devices for e-mobility

2022 2025 Iran

Thilini 
Thathsara

Swinburne 
University

Mahnaz 
Shafiei

2 Highly sensitive and selective 
hydrogen gas sensors employing 
photoactivated hybrid 
nanomaterials

2021 2024 Sri Lanka

Elma Dorador 
Rodriguez

University of 
Western Australia

Saif 
Al Ghafri

2 Hydrogen export and value chains 2021 2024 Mexico

Johann 
Visser

Edith Cowan 
University

Kerry 
Brown

4 Developing a digital competencies 
framework

2022 2025 South 
Africa
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Appendix 2: Publications
McElroy, L., Xiao, G., Weh, R., & May, E. F. (2022). A case study of helium recovery from Australian natural gas. Case Studies in 
Chemical and Environmental Engineering, 5, [100200]. https://doi.org/10.1016/j.cscee.2022.100200 

Al Ghafri, S. Z. S., Swanger, A., Park, K. H., Jusko, V., Ryu, Y., Kim, S., Kim, S. G., Zhang, D., Seo, Y., Johns, M. L., & May, E. 
F. (2022). Advanced boil-off gas studies of liquefied natural gas used for the space and energy industries. Acta Astronautica, 190, 
444-454. https://doi.org/10.1016/j.actaastro.2021.10.028 

Weh, R., Xiao, G., Sadeghi Pouya, E., & May, E. F. (2022). Direct Helium Recovery from natural gas by dual reflex pressure swing 
adsorption cascade. Chemical Engineering Journal, 450, [137894]. https://doi.org/10.1016/j.cej.2022.137894 

Weh, R., Xiao, G., Sadeghi Pouya, E., & May, E. F. (2022). Helium recovery and purification by dual reflux pressure swing 
adsorption. Separation and Purification Technology, 288, [120603]. https://doi.org/10.1016/j.seppur.2022.120603 

Al Ghafri, S. ZS., Munro, S., Cardella, U., Funke, T., Notardonato, W., Trusler, J. P. M., Leachman, J., Span, R., Kamiya, S., Pearce, G., 
Swanger, A., Rodriguez, E. D., Bajada, P., Jiao, F., Peng, K., Siahvashi, A., Johns, M. L., & May, E. F. (2022). Hydrogen liquefaction: 
a review of the fundamental physics, engineering practice and future opportunities. Energy and Environmental Science. 
https://doi.org/10.1039/d2ee00099g 

Al Ghafri, S. Z. S., Swanger, A., Jusko, V., Siahvashi, A., Perez, F., Johns, M. L., & May, E. F. (2022). Modelling of Liquid Hydrogen 
Boil-Off. Energies, 15(3), [1149]. https://doi.org/10.3390/en15031149 
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Appendix 4: 
Participant Companies and Institutions

FEnEx CRC participant organisation  ABN Participant type Organisation type

Alberta Sulphur Research LtdASR   (International) Affiliate  University 

Asset Institute  38 165 199 959  Core  Industry 

AnSteel Co. Ltd.  (International)  Supporting  Industry 

Australian Petroleum Production & Exploration Association  (APPEA) 44 000 292 713  Supporting  Industry 

Beach Energy  20 007 617 969  Core  Industry 

Carbon280  61 634 760 606  Supporting  Industry 

Charles Darwin University  54 093 513 649  Supporting  University 

Chevron Australia  29 086 197 757  Core  Industry 

Curtin University  99 143 842 569  Core  University 

Environmental Clean Technologies  28 009 120 405  Supporting  Industry 

Enterprise Transformation Partners  50 609 734 429  Supporting   Industry 

Freeport LNG  (International)  Third Party  Industry 

GPA Midstream Association  (International)  Supporting  Industry 

Horizon Power (Regional Power Corporation)  57 955 011 697  Supporting  Industry 

INPEX  61 150 217 315  Core  Industry 

MIMOSA   (International)  Supporting  Industry 

Mineral Resources Limited  33 118 549 910  Supporting  Industry 

Origin Energy Limited  30 000 051 696  Supporting  Industry 

Queensland Government, Department of State Development, 
Infrastructure, Local Government & Planning (DSDILGP) 

29 230 178 530  Core  State Government 

Queensland University of Technology  83 791 724 622  Core  University 

Ruhr Universität Bochum  (International)  Affiliate  University 

Seoul National University   (International)  Affiliate  University 

Shanxi Keteng Environmental Protection Technology Co.  (International)  Supporting  Industry 

Sustainable Built Environment National Research Centre  99 143 842 569  Supporting  Industry 

Swinburne University  13 628 586 699  Supporting  University 

Technology University of Chemnitz  (International)  Affiliate  University 

The University of Melbourne  84 002 705 224  Supporting  University 

The University of Western Australia  37 882 817 280  Core  University 

University of Science and Technology Liaoning  (International) Supporting  University 

University of South Australia  37 191 313 308 Core  University 

The University of Tokyo  (International) Affiliate  University 

Victorian Government, Department of Environment, Land, 
Water and Planning

90 719 052 204 Supporting  State Government 

Victorian Government, Department of Jobs, Precincts and Regions 83 295 188 244 Supporting  State Government 

Western Australia Government, Department of Jobs, Tourism, 
Science and Innovation

90 199 516 864 Core  State Government

Wood Group 79 118 514 444 Supporting  Industry 

Woodside Energy 63 005 482 986 Core  Industry 
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Appendix 5: 
Media & Communications 2021-22

Date Title  Publication  Type 

25th July 2021  Project Announcement: Open Specification for Analytics 
Interoperability 

FEnEx CRC News  e-News Article  

26th July 2021  Premier’s Science Award: Meet the Finalists  Government of 
Western Australia 
Media Statements 

Twitter 

31st July 2021  Project Announcement: Fluidised-bed combustion of ammonia 
(NH3) for stationary combined heat and power generation  

FEnEx CRC News  e-News Article 

5th August 2021  Recognising outstanding achievements in STEM  Chevron  Twitter, LinkedIn 

10 August 2021  Event: Hydrogen or Hope  FEnEx CRC News   e-News Article, 
LinkedIn 

11th August 2021  FEnEx CRC welcomes Charles Darwin University as a new 
Supporting Partner 

FEnEx CRC News   e-News Article, 
Twitter 

16th August 2021  Forest Foundation Fellowship: Dr Neil Robinson  FEnEx CRC News   e-News Article 

17th August 2021  WA Early Career Scientist of the Year 2021: Dr Arman Siahvashi  FEnEx CRC News  e-News Article 

17th August 2021  FEnEx CRC CEO named 2021 WA Scientist of the Year  FEnEx CRC News  e-News Article 

8th October 2021  FEnEx CRC Hydrogen Program Leader to present at Australia’s 
3rd (inter)National Hydrogen and Fuel Cell Day 

FEnEx CRC News  e-News Article 

14th October 2021  IChemE Global Awards  Institution of 
Chemical Engineers 

Twitter 

1st November 2021  Exceptional staff awarded Curtin’s highest academic honour  Curtin University  LinkedIn 

17th November 2021  Report Release: Opportunities for Helium Development in 
Australia 

FEnEx CRC News  e-News Article, 
LinkedIn 

17th November 2021  Report Release: Options for Closed Carbon Cycles and Methane 
Reforming with CCS 

FEnEx CRC News   e-News Article, 
LinkedIn 

17th November 2021  Report Release: Production & Maintenance Information 
Standards Review and Prioritized Use Cases for Developing Data 
Exchange & Communication Systems

FEnEx CRC News  e-News Article, 
LinkedIn 

17th November 2021  Report Release: Mapping of Key Stakeholders in Hydrogen & 
LNG Supply Chains 

FEnEx CRC News e-News Article, 
LinkedIn 

1st December 2021  FEnEx CRC welcomes Woodside Energy as a new Core 
Participant 

FEnEx CRC News  e-News Article, 
LinkedIn 

1st December 2021  Project Announcement: Direct Ammonia Reduction of Iron Ore  FEnEx CRC News  e-News Article, 
LinkedIn 
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Date Title  Publication  Type 

13th December 2021  Project Announcement: Fully DC Microgrid for Green Hydrogen 
Production 

FEnEx CRC News  e-News Article, 
LinkedIn 

17th December 2021  Case Study: Better Management of Boil-off in LNG, ammonia 
and liquid hydrogen storage 

FEnEx CRC News  e-News Article 

17th December 2021  Case Study: Identifying Existing Opportunities for Helium 
Production 

FEnEx CRC News  e-News Article 

11th January 2022  FEnEx CRC welcomes GPA Midstream Association as a new 
Supporting Participant 

FEnEx CRC News  e-News Article, 
LinkedIn 

18th January 2022  Project Announcement: Hydrogen 4.0: Design and Development 
of Cyber-Physical Systems for an Interoperable Renewable 
Hydrogen Plant 

FEnEx CRC News  e-News Article, 
LinkedIn 

17th February 2022  The Future of Green Hydrogen – Professor Craig Buckley, 
FEnEx CRC Hydrogen Program Lead 

FEnEx CRC News  e-News Article, 
LinkedIn, Webinar 

Recording 

3rd March 2022  The Future Role of LNG – Virtual Seminar 21 February 2022 – 
Update 

FEnEx CRC News  e-News Article, 
LinkedIn 

17th March 2022  PhD Opportunity – Advanced Measurement of Ortho-Para 
Conversion and Boil-Off Gas in Liquid Hydrogen 

FEnEx CRC News  e-News Article, 
LinkedIn 

18th March 2022  Publications begin to emerge as projects advance  FEnEx CRC News  e-News Article,  

21st March 2022  Project Announcement: Enabling large scale hydrogen 
underground storage in porous media 

FEnEx CRC News  e-News Article, 
Linkedin 

24th March 2022  Project Announcement: Using big data and strategic 
communication to support the hydrogen industry’s evolution 
in Australia 

FEnEx CRC News  e-News Article, 
Linkedin 

26th March 2022  Project Announcement: Paths to a sustainable hydrogen 
supply chain 

FEnEx CRC News  e-News Article, 
Linkedin 

30th March 2022  Project Announcement: Thermophysical Properties of 
Hydrogen Enriched Natural Gas 

FEnEx CRC News  e-News Article, 
Linkedin 

7th April 2022  Project Announcement: Bridging blue and green hydrogen  FEnEx CRC News  e-News Article, 
Linkedin 

6th May 2022  Project Announcement: Avoiding and remediating heavy 
hydrocarbon freeze-out in liquefied natural gas production 

FEnEx CRC News  e-News Article, 
Linkedin 

13th June 2022  3 Minute Thesis Competition creates a Buzz at the FEnEx  
CRC Conference 

FEnEx CRC News  e-News Article, 
Linkedin 

20th June 2022  Future-proofing Australia’s energy exports  FEnEx CRC News  e-News Article, 
Linkedin 

24th June 2022  Project Announcement: Avoiding sulphur compound freeze-out 
in liquefied natural gas production 

FEnEx CRC News  e-News Article, 
Linkedin 
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